
Income Dynamics and Life-cycle Inequality: 
Mechanisms And Controversies

by Richard Blundell
May (2014), Economic Journal

James J. Heckman

Econ 350, Winter 2023

Heckman Income Dynamics



Heckman 2

Consumption and Income Inequality

• The income variance increases with permanent income shocks.

• The variance of consumption also increases with permanent income shocks.

• How does this align with the Mincer model?

• The degree to which these move in line will depend on the degree of 
precautionary savings and access to credit. 

• Recent evidence on the growth in consumption inequality over the life cycle 
for different birth cohorts in the UK and the US shows a strong increase in 
inequality across cohorts. 
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• Younger birth cohorts face higher overall consumption inequality during their 
working life than similarly aged older cohorts. 

• Figures 1 and 2 show the evidence from the UK1 and from the US2 
respectively. 

• Income inequality growth displays some similarities, but a clearly different 
pattern.

• See Figure 3 for the UK, for example.
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Fig. 1. Variance of Log Non-durable Consumption by Age, UK
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Fig. 2. Variance of Log Non-durable Consumption by Age, US
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Fig. 3. Variance of Log Disposable Income by Age, UK

• Similar pattern: variance ↑ over cohorts
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Panel Data Income Dynamics
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• Non-stationarity and the persistence of shocks.

• Assume log income 𝑦𝑖,𝑎,𝑡(≡ ln 𝑌𝑖,𝑎,𝑡) for consumer 𝑖, at age 𝑎, time period 𝑡, 
observable characteristics 𝑍𝑖,𝑎,𝑡:
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• For any cohort, a “reasonably general” specification for the idiosyncratic 
effects 𝐵𝑖,𝑡

′ 𝑓𝑖:

• 𝑓0𝑖: individual effect.

• 𝑝𝑡 price at t.

• 𝑝𝑡𝑓𝑡 can also represent an idiosyncratic trend at time t.

• 𝑦𝑖,𝑡
𝑇 : represented by a low-order MA(q):

• 𝑦𝑖𝑡
𝑃:

↑
Factor loading (price)

Ability
↓
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• Remove deterministic term 𝑍𝑖,𝑡
′ 𝜑 from 𝑦𝑖,𝑡:
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• If q=1, then this implies a key quasi-difference moment restriction

where Δ𝜌 = (1 − 𝜌𝐿) is the quasi-difference operator. 

• For large q=1 and small 𝜃1, (6) implies

• For near unit root permanent shocks and innovation transitory shocks, if 
𝑣𝑎𝑟 (𝑓1 = 0)

• No autocovariances of order two or above remaining in the growth rates 
of the income variable y.

• Allowing for a higher MA process relaxes this; but at some point, the 
autocovariance structure for income growth drops to zero.
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1.1. Idiosyncratic Trends
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• The trend term 𝑝𝑡𝑓1𝑖 in (5) could take a number of forms. Two 
alternatives worth highlighting are as follows:

a) deterministic idiosyncratic trend:

where r is a known function of t, e.g. 𝑟 𝑡 = 𝑡, (e.g., Gorman model)

b) stochastic trend in ‘ability prices’:

with 𝐸𝑡−1𝜉𝑡.
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1.2. The Permanent–transitory Model of 
Income Dynamics
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• Permanent–transitory decomposition provides a useful baseline.

• Rewrite (5) as

• Transitory or mean reverting component 𝑦𝑖𝑡
𝑇 = 𝑣𝑖,𝑡,

• Autocovariances of Δ𝑦𝑖𝑡 = 𝜉𝑖𝑡 + Δ𝑣𝑖𝑡
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• Figures 4 and 5: Income dynamics in Norwegian Population Register Panel.

• Figures plot the variances of the permanent shocks to labour market income 
and disposable income for men during their working life. 
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Fig. 4. Variance of Permanent Shocks by Age, Norway



Heckman 18

Fig. 5. Variance of Permanent Shocks by Age (Low Educated), Norway
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• Second Figure: separates out the less-educated group and shows the strong 
increase in the variance of permanent shocks at older working ages for this 
group. 

• Overall U shape for variances over the life cycle may reflect an aggregation 
over high-educated workers, whose shocks are largest earlier their lifetime, 
and low-educated workers, who face larger variances to persistent income 
shocks later in their working life.
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1.3. Some (Simple) Empirics of Income 
Dynamics
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• As noted above, forecastable components and differential trends are most 
important early in the life cycle. 

• Tables 1 and 2: the head is male, lives in a couple and prime aged (aged 
between 30 and 60 years). 

• Selection removes the early career trends and the later career health effects. 

• Moreover, the baseline specifications (8)–(10) allow for general fixed effects 
and initial conditions. 



Heckman 22

Table 1: The Autocovariance Matrix of Income Growth PSID
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Table 2: The Autocovariance Matrix of Income Growth BHPS
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2. Intertemporal Choice and the Evolution of 
the Consumption Distribution
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2.1. Self-insurance?
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• Individuals can self-insure using a credit market with access to a risk-free 
bond with real return 𝑟𝑡+𝑗. 

• Consumption and income are linked through the intertemporal budget 
constraint:

• Constant relative risk averse (CRRA) preferences

• FOC: 
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• 𝑐𝑖,𝑡 ≡ Δ log 𝐶𝑖,𝑡,

• 𝜗𝑡
′ = 1 − 𝛽 −1𝜗𝑡,

• 𝜂𝑖,𝑡 is a consumption growth shock with 𝐸𝑡−1𝜂𝑖,𝑡 = 0, Γ𝑖,𝑡 captures any slope 
in the consumption path due to interest rates, impatience or precautionary 
savings

• Error in the approximation is 𝒪 𝐸𝑡−1𝜂𝑖,𝑡
2 .

• Conveniently, with CRRA preferences, Γ𝑖,𝑡 is independent of 𝐶𝑖,𝑡.
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2.2. Linking the Evolution of the Consumption and Income Distributions

• For log income growth in the permanent–transitory model (9, 10):

• The intertemporal budget constraint (12):

• Y is the level of income,
• T is death,
• L is retirement, and 

• 𝑄𝑡+𝑘 is discount factor: 1/ς𝑖=1
𝑘 1 + 𝑟𝑡+𝑖 , 𝑘 = 1, … , 𝑇 − 𝑡 (and 𝑄𝑡 = 1). 
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• Define

• Share of future labour income in current human and financial wealth

• Annuity factor (for 𝑟𝑡 = 𝑟).

• Blundell et al. (2013): stochastic individual element 𝜂𝑖,𝑡 in consumption 
growth (14) is approximated by

where



Heckman 30

Link to Further Discussion
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2.3. When Does Consumption Inequality 
Measure Welfare Inequality?



Heckman 32

3. Partial Insurance

• Extends (encompasses) the previous model
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3.1. Consumption Dynamics with Partial 
Insurance
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• Blundell et al. (2008) introduce transmission parameters 𝜙𝑡 and 𝜓𝑡. 

• For any birth cohort, the consumption growth relationship (18) is

• Partial insurance w.r.t. permanent shocks implies 0 ≤ 1 − 𝜙𝑡 ≤ 1
• Full insurance: 𝜙𝑡=0
• Partial insurance w.r.t. transitory shocks implies 0 ≤ 1 − 𝜓𝑡 ≤ 1. 
• Full insurance: 𝜓𝑡=0

• The expressions 1 − 𝜙𝑡 and 1 − 𝜓𝑡 then measure the fractions insured and 
subsume 𝜋𝑡 and 𝛾𝑡 from the self-insurance model. 

• A (latent) factor structure that provides the panel data moments linking the 
evolution of distribution of consumption to the evolution of labour income 
distribution. 

• Describes how consumption updates in response to income shocks.
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3.2. The Key Panel Data Moments
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• Taking the models for income dynamics (15) and consumption dynamics (19) 
together.

• Derive the second-order panel data variances and autocovariances that serve 
to identify the unknown transmission parameters, 𝜙𝑡 and 𝜓𝑡, of the partial-
insurance specification. 

• The autocovariance structure for log-adjusted income growth (Δ𝑦𝑡 ≡
Δ ln 𝑌𝑡 − Δ𝑍𝑡

′𝜙𝑦) is given in (11).

• For log consumption Δ𝐶 𝑡 ≡ Δ ln 𝐶𝑖𝑡 ≅ Γ𝑖𝑡 + Δ𝑍𝑖𝑡
′ 𝜑𝑐 :

for s=0 and zero otherwise.
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• Cross-moments between income and consumption growth:

• Summary of the key panel data moments is given by
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3.3. Identification

(follows from using sample moments)
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3.6. Partial-insurance Parameters for the US
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• The PSID contains a measure of total food expenditures (food!) 

• To line up the measures as best as is possible, five-quarter respondents only 
(annual expenditure measures) from the CEX are utilised. 

• Otherwise, the sample selection is similar to that for the PSID. Further detail 
of this approach and a comparison of both data sources are in Blundell et al. 
(2004), which builds on the earlier work of Skinner (1987). 

• Table 3 presents the implied autocovariance structure between consumption 
and income growth.

• Table 4 provides the estimates of the partial-insurance parameters / and w 
from (19) for the baseline specification. It also shows results for specifications 
which allow the transmission parameters to differ by birth cohort and by 
education level.
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Table 3: The Autocovariance Matrix of Consumption Growth in the US
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Table 4: Partial-insurance Parameter Estimates

• 65% of permanent income shocks not insured.
• All of transitory shocks insured.
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3.7. The Importance of Measuring Assets
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Table 5: Wealth and Durables
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• To assess the importance of this mechanism for low-wealth families, we can 
examine the same selection of low-wealth households but now include 
durable expenditures in our consumption measure. 

• In the final column in Table 5, the transmission parameter for transitory 
shocks is now even larger than column 2 and the permanent shock 
parameter has a point estimate of unity. 

• Once durable expenditures are included, consumption growth is even more 
sensitive to transitory shocks for low-wealth families. 

• Transmission parameters subsume self-insurance and do not allow us to 
separate the various insurance mechanisms. 



Heckman 46

3.8. Excess Insurance?

• 35% of permanent shocks not reflected in changes of consumption: why?
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4. Additional ‘Insurance’ Mechanisms
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4.1. Taxes and Transfers



Heckman 49

Table 6: Taxation and Other Earnings
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• A simple way to assess the ‘insurance’ value of the tax and transfer system in 
the context of the partial-insurance approach is to examine the impact on the 
insurance parameters of changing the income definition to be gross of taxes 
and transfers. 

• A reduction in the transmission parameters would indicate the degree of 
additional insurance. 

• The second column of Table 6 shows the results of such an experiment using 
the partial-insurance modelling framework and PSID–CEX data source 
analysis above. 

• The reduction in the estimated transmission parameter for permanent shocks 
/ from 0.64 to 0.37 indicates the important role of taxes and transfers in 
insuring family incomes. 

• The final column points to the importance of family labour supply to which 
we now turn.
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4.2. Family Labour Supply
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• To investigate the family labour supply, Blundell et al. (2012) use the enhanced 
data from the post-1996 PSID to estimate a model of consumption inequality and 
family labour supply for couples. 

• The new asset data allow a direct measure of pit and the more comprehensive 
consumption data avoid the need for imputation. 

• Their analysis extends previous work and expresses the distributional dynamics of 
consumption and earnings growth as functions of Frisch elasticities, ‘insurance 
parameters’ and wage shocks.

• The impact of a permanent shock to male wages 𝑤𝑚is shown to generalize the 
transmission parameter 𝜋𝑖,𝑡 in expression (18) to take the form:

• 𝑠𝑖,𝑚,𝑡 is the share of the male earnings in future human capital wealth, and the 

𝜂𝑐,𝑝 and 𝜂ℎ,𝑤 parameters are the Frisch consumption and hours of work 

elasticities respectively.
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Fig. 6. The Average Impact on Consumption of a Permanent Shock to 
Male Wage, US 10% ↓

Fixed Labour Supply and No Insurance
With Family Labour Supply Adjustment
Family Labour Supply Adjustment and Other Insurance
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Appendix
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Return to main text
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2.3. When Does Consumption Inequality Measure Welfare Inequality?

• Does consumption better reflects household welfare or some measure of 
current income?

• Define ത𝑌𝑖 as that certain present discounted value of lifetime income which 
would allow the individual to achieve the same expected utility. 

• The consumption stream ҧ𝐶𝑖 = ҧ𝐶(𝐸𝑈𝑖) would be chosen if ത𝑌𝑖 satisfies

• ҧ𝐶 is certainly equivalent.
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• Comparisons across individuals facing different income risk. 

• Constant Absolute Risk Aversion (CARA) preferences

• Blundell and Preston (1998): 𝐶𝑖𝑡 ≥ 𝐶𝑗𝑡 implies 𝐸𝑈𝑖 ≥ 𝐸𝑈𝑗 whenever 

individuals i and j share the same year of birth if and only if 𝐶𝑖 = ҧ𝐶 𝐸𝑈𝑖 ,
whatever the distribution of future income. 

• CRRA case (13): imply 𝐶𝑖0 < ሚ𝐶𝑖0, i.e. that there is ‘excess’ precautionary 
saving if higher incomes decrease risk aversion. 

• Consumption overestimates the welfare cost of income risk.
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Return to Main Text
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