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Overview
How well do households manage their financial lives over the life 

cycle? 
Could information and planning tools help? 
Impact assessments from RCTs
Diverse obstacles to trade used in life cycle models
Implications for individual paths and for the entire economy
Impact of policy lowering obstacles on inequality
Welfare within and across generations
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Extraordinary Tales of Ordinary Households: 
The First Household 
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Growth Rate:
• 13.23% a year
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The First Household: 
Consumption Smoothing



Extraordinary Tales of Ordinary Households: 
The Second Household 
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The Second Household: 
Consumption Smoothing



Extraordinary Tales of Ordinary Households: 
The Third Household 
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The Third Household: 
Consumption Smoothing



Wealth Planner 
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Srivisal and Townsend (2018) “Extraordinary 
Financial Lives of Ordinary People”
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More precisely, the model underlying our dynamic stochastic optimization program over the lifecycle 
can be described as:

max
{𝑐𝑐𝑡𝑡,𝑧𝑧𝑡𝑡}

𝔼𝔼 �
𝑡𝑡=0

𝑇𝑇−1

𝛿𝛿𝑡𝑡
𝑐𝑐𝑡𝑡1−𝜅𝜅

1 − 𝜅𝜅
+ 𝛿𝛿𝑇𝑇𝛽𝛽

𝑤𝑤𝑇𝑇
1−𝜅𝜅

1 − 𝜅𝜅

where 𝑐𝑐𝑡𝑡 , 𝑧𝑧𝑡𝑡 , and 𝑤𝑤𝑡𝑡 denote the household’s aggregate consumption, fraction of asset invested in risky 
assets, and wealth at time 𝑡𝑡 respectively.  The parameters 𝛿𝛿,𝛽𝛽, and 𝜅𝜅 captures discount factor, bequest 
factor, and coefficient of relative risk aversion respectively.  Theoretically, higher value of 𝛿𝛿 implies 
that the household is less patient and gives more weight to sooner consumption.  The higher value of 𝛽𝛽
means that the household cares more about their bequest; hence, tending to leave more assets for the 
next generation at the end of life.  Regarding the parameter 𝜅𝜅 as a measure of risk aversion, higher 
value of 𝜅𝜅 implies that the household would increase lower fraction of risky asset holding in response to 
wealth increase. Yet, under this preference specification, the parameter 𝜅𝜅 also captures tradeoff between 
consumptions across periods, since the elasticity of intertemporal substitution is equal to 1/𝜅𝜅.  In this 
regard, a higher 𝜅𝜅 makes households less responsive to rate of returns on holding assets across period.  
In other words, when rate of returns increases, the household with higher 𝜅𝜅 tends to reduce current 
consumption less in exchange for future consumption.
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The maximization problem is subject to the following wealth dynamics: 

𝑤𝑤𝑡𝑡+1 = 𝑟𝑟𝑡𝑡𝑟𝑟𝑧𝑧𝑡𝑡 + 𝑟𝑟𝑓𝑓 1 − 𝑧𝑧𝑡𝑡 𝑤𝑤𝑡𝑡 +
𝑥𝑥𝑡𝑡

1 + 𝜋𝜋 𝑡𝑡 𝐼𝐼 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑡𝑡 + 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑒𝑒𝑡𝑡 + 𝐵𝐵𝑡𝑡 − 𝑐𝑐𝑡𝑡 − 𝐶𝐶𝑡𝑡 − 1 + 𝑟𝑟𝑏𝑏 𝐵𝐵𝑡𝑡−1
and borrowing constraint:

0 ≤ 𝐵𝐵𝑡𝑡 ≤ 𝜆𝜆 � 𝑤𝑤𝑡𝑡

where 𝑟𝑟𝑓𝑓 denotes risk-free interest rate,
𝑟𝑟𝑟𝑟 denotes realized rate of returns on risky assets,
𝑟𝑟𝑏𝑏 denotes borrowing interest rate,
𝑥𝑥 denotes entitled insurance indemnity when the head of the household dies,
𝜋𝜋 denotes expected inflation rate,
𝐵𝐵 denotes borrowing, 
𝐶𝐶 denotes committed consumption reported by the household, and
𝜆𝜆 is a fraction of wealth that serves as the upper bound for borrowing.

The function 𝐼𝐼{𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑡𝑡} is binary random, returning value 1 if the household’s head pass away in period 
𝑡𝑡, which then resulting in an inflow of indemnity in nominal value 𝑥𝑥𝑡𝑡 to the household, or 𝑥𝑥𝑡𝑡

1+𝜋𝜋 𝑡𝑡 in real 
term.  In addition, in order to capture stochastic movements in risky asset returns, we model 𝑟𝑟𝑡𝑡𝑟𝑟 as log-
Normally distributed, i.e. ln 𝑟𝑟𝑡𝑡𝑟𝑟 ~𝑁𝑁(𝜇𝜇𝑟𝑟 ,𝜎𝜎𝑟𝑟2).
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To make our program applicable for rural Thai households, we carefully selected parameters 
to reflect the rural Thai economy.  In addition, deliberate solicitation of household specific 
parameters and input data are important to produce the output consistently with each 
household’s economic situation.   

The discount factor 𝛿𝛿 and coefficient of relative risk aversion 𝜅𝜅 are respectively chosen 
to be 0.99 and 5, which are in line with previous literatures.  The risk-free interest rate, 
inflation, as well as mean and volatility of rate of returns on risky assets are chosen to match 
Thai economy and stock market.  The borrowing upper-bound parameter 𝜆𝜆 is set as 20 
percent, reflect the stylized facts from Townsend Thai Monthly Micro survey data that most 
of the households did not borrow more than 20 percent of their net asset.  In addition, the 
transitional probabilities of health status, either from being healthy to disability or to death, 
are consistent with the hazard rates and life expectancy of Thai population published by. 
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In contrast, the bequest-factor parameter 𝛽𝛽 are estimated from data which can vary across 
households.  More precisely, we ask, under a hypothetical situation in which the household 
knows for certain that they can live for exactly one more year and has a fixed amount of 
total asset, say 𝑀𝑀 Baht, how much they will be willing to spend for themselves (𝑚𝑚) and 
how much to leave for their bequest 𝑀𝑀 −𝑚𝑚 .  This is like a two-period consumption 
allocation problem between oneself and bequest, with given intertemporally transferable 
wealth of value 𝑀𝑀:

max
𝑚𝑚

𝑚𝑚1−𝜅𝜅

1 − 𝜅𝜅 + 𝛿𝛿 𝛽𝛽
𝑀𝑀 −𝑚𝑚 1−𝜅𝜅

1 − 𝜅𝜅

Then, we can calculate the bequest factor 𝛽𝛽 by revert engineering the problem.  The 
implied bequest factor, taking the household’s answer as the optimal solution, is

𝛽𝛽 =
1
𝛿𝛿
𝑀𝑀 −𝑚𝑚
𝑚𝑚

𝜅𝜅
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Another imperative ingredient of the model is household income.  In a sense, one can think of a 
household’s future income as the return on its human capital, which is a theoretical kind of assets.  
Future income is very difficult to estimate as it can depend on several random factors and involve 
decision making of household as well.  Several literatures attempt to model occupational choices and 
returns on human capital.  However, we take a simplified stance by letting each household forecast their 
own expected future incomes.  Yet, we add some stochastic components to the households’ forecast in 
order to generate uncertain realized income in each period in the model.  Fundamentally, the income 
variable in this model comprises three main components as follows.   

The first component is expected income forecasted by the household, denoted in the model by 𝜇𝜇𝑦𝑦.  We 
solicit this information by asking households for expected income by sources or activities in each of the 
following 30 years before aggregating up all the sources to get total income in each period.  However, if 
household lives more than 30 years, we assume that they will maintain the same level of expected 
income up to age 60 years old before fading down the income at a constant rate until remaining at 10%  
at the age of 80 years old.  In addition, this expected household income is a function of health status of 
the head of the household (ℎ𝑡𝑡).  Health status in the model can be in one of the three states, which are 
normal, disable, and dead.  The transition of health among the three states is described in Table *.  That 
is if the head of a household becomes disable or dead, his or her health cannot be revert back to normal. 
The transitional probabilities from normal state to disability or death are conditional on age and gender 
and consistent with the hazard rates and life expectancy of Thai population.

**** Transitional health matrix table. ??
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The second component is the income shock 𝑦𝑦𝑡𝑡 that causes fluctuation in realized income.  We generate 
this income shock from log-Normal distribution, i.e. ln 𝑦𝑦𝑡𝑡 ~𝑁𝑁 −0.5𝜎𝜎𝑦𝑦2,𝜎𝜎𝑦𝑦2 , where 𝜎𝜎𝑦𝑦2 capture the 
estimated household-specific income volatility.  This model assumption is to make the expected value 
of 𝑦𝑦𝑡𝑡 equal to one.  Thereby, we can compute the realized income from 𝑦𝑦𝑡𝑡𝜇𝜇𝑦𝑦(ℎ𝑡𝑡), which has mean 
equal to 𝜇𝜇𝑦𝑦(ℎ𝑡𝑡) and variance equal to 𝜎𝜎𝑦𝑦2.  

To derive an estimate of 𝜎𝜎𝑦𝑦2 for a given household, we first group sources of its income into types, 
including cultivation, livestock, fish and shrimp farming, business, wage, aids or transfers, and other 
incomes.  For each of the income group, we try to solicit volatility by asking for magnitude and 
frequency of income fluctuation from its mean.  Practically, we find it helpful to plot graph of the 
expected income by group of income sources that the household reports, overlay transparent sheets with 
several fluctuated series as example in Figure *** and *** but one series at a time, and ask the 
household to select one of the series.  An important reason that have to group income sources into these 
categories is that there generally exists correlation among income from different sources within the 
same categories, but different households experience different patterns of correlation and it is difficult 
to ask for correlation directly from rural households who have no background in statistics.  For 
example, cultivation income could be positively correlated if households rely on rain and live outside 
the irrigation area, but for some households with several crops as a way for diversification, the 
correlation could be negative.  Last, we make an assumption that incomes are uncorrelated across the 
groups. 
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Last but not least, we model the third component of income to capture risk-sharing behavior of rural 
Thai households as documented in several literatures such as *****.  When rural Thai households face 
difficult times and experienced drops in income, they typically receives help from neighbors, friends, or 
relatives.  In reverse, when the others have bad luck, households typically sacrifice some of their wealth 
to help out.  As a consequence, we can see the rural Thai households able to enjoy smooth consumption 
despite largely fluctuated realized income.  In a sense, if we consider including gifts and transfers due 
to risk-sharing behaviors as a part of income, we should see similar income level on average but with a 
lower variance, because the risk-sharing helps reduce magnitude of the deviation from mean income.  
Hence, we model the third component as the risk-sharing that preserves mean but lower variance of the 
realized income.  More specifically, we define risk-sharing-adjusted realized income as 

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑒𝑒𝑡𝑡 = 𝜇𝜇𝑦𝑦 ℎ𝑡𝑡 + 𝛾𝛾 𝑦𝑦𝑡𝑡𝜇𝜇𝑦𝑦 ℎ𝑡𝑡 − 𝜇𝜇𝑦𝑦 ℎ𝑡𝑡

where 𝛾𝛾, taking value between zero and one, captures degree of risk-sharing behavior.  If a household 
receives lower realized income than the mean, the deviation from the mean represented by the term in 
the bracket is negative.  Then, multiplying by 𝛾𝛾 makes the deviation less negative, and the risk-sharing-
adjusted income will be higher than the realized income.  On the other hand, when lucky and enjoying 
higher income than expected, the deviation will be positive.  Then, multiplying by 𝛾𝛾 makes it less than 
the actual deviation.  In sum, the risk-sharing factor 𝛾𝛾 helps reduce magnitude of deviation of realized 
income from the mean.  The lower value of 𝛾𝛾 can reduce deviation more; thus, implying higher degree 
of risk-sharing behavior.  
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Similar to the bequest factor, we allow the risk-sharing parameter 𝛾𝛾 to vary across households, since we 
observe various inter-household networking and relationship patterns.  For example, some households prefer to 
live quietly and isolated with the surrounding community, while some households like to socialize.  These 
different behaviors imply different degree of risk-sharing.  Hence, in order to estimate this parameter for each 
household, we need to solicit information from survey data.  More specifically, we ask several hypothetical 
situations related to risk-sharing incidents, such as how much, if at all, the household expects other to help 
them when the household income unexpectedly drops by 25% or 50% in a given year?

Apart from income, sensible estimation of initial wealth is also important, since an inclusion of irrelevant 
assets will result in too high recommendation for consumption.  First of all, we have to exclude assets that the 
households cannot or will never liquidate for consumption.  The assets like land and residence must be 
determined case by case.  Some households purchased land as investment or storage of wealth; so, it is fine to 
liquidate this kind of land for consumption.  However, some households intend to keep some piece of land as 
inheritance for their heirs or plan to reside on it until the end of life; so, the value of this kind of land should 
not be included in the wealth planner.  Second of all, some assets used for production activities should not be 
counted as initial wealth.  The reason is that this kind of productive assets is a factor of production that 
generate future income.  This implies that the present value of the assets is already be a part of the income.  
Consequently, counting the value of assets used for production as initial wealth would be double counting of 
their value.  Instead, we ask for the time that households plan to relinquish assets used for generating income 
and the estimated value at the point of relinquishment.  The estimated value is then added to income of that 
relinquishing year. 
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Unsurprisingly, we documents both households behaving quite consistently with what the theory 
suggests and those deviating far from the model recommendations.  Fortunately, among those living in 
deviation from the theory, there are only few households predicted by the program to face financial 
problems in the future.  Let us begin with an example of households living consistently with the 
program result, following by examples of more-than-sufficient saving households and those predicted 
to soon become in trouble respectively. 

[270245] This household lives in Burirum, consisting of 5 members.  The head of the household was 37 
years old at the moment we conducted the life-cycle planning program, quite young relative to many of 
the households in our sample.  Their sources of incomes were mainly from the head couple, working for 
general hires, which surprisingly predicted by the households to have stable mean of 144,000 Baht in 
all years in the future until they retire themselves at the age of 60.  Then, the household planned to live 
on the governmental elderly allowance, starting at 600 Baht a month for a person age 60 years old. 

For this household, our life-cycle wealth planner program recommends that they consume at 94,286 
Baht for the immediate following year, in addition to their committed 5,600 Baht for their children’s 
education.  Furthermore, looking over the life cycle (up to age 100 years old), the planner program 
provides quite smooth path of real consumption up to age *** before fading down toward the end of the 
life.  The smooth consumption according to the planner program can be achieved by asset accumulation 
in the early part of life and running down in the latter half as illustrated by Figure ****, including 90, 
95, and 99% confidence interval bands.



• The input for the planner was collected in 2013
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The Planner Result for
The First Household

Consumption =  268,475
Safe Assets    =    75,477
Risky Assets =    47,635
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The Planner Result for the First Household
Average Path over Life-cycle

Total 
Asset
Safe 
Asset
Risky 
Asset
Income
Consump
tion
Borrowin
g



• Suggested to scale down more than two-third of the actual 
recent consumption.

• Very low level of risky assets recommended. 
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The Planner Result for
The Second Household 

Consumption =  26,939
Safe Assets    =  219,270
Risky Assets =    2,215
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The Planner Result for the Second Household
Average Path over Life-cycle

Total 
Asset
Safe 
Asset
Risky 
Asset
Income
Consump
tion
Borrowin
g



• Suggested impossibly low consumption: less than 700 
Baht/month

• The result implies that the household will get into trouble.
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The Planner Result for
The Third Household

Consumption =     8,027
Safe Assets    =   39,594
Risky Assets =   25,668
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The Planner Result for the Third Household
Average Path over Life-cycle

Total 
Asset
Safe 
Asset
Risky 
Asset
Income
Consump
tion
Borrowin
g



A theory of the idiosyncratic risk premium

Framework will account for key features of the Thai data
1 Aggregate and idiosyncratic risk:

• Idiosyncratic risk accounts for more than 90% of variance
• It explains around 50% of expected returns

2 Risk-taking varies substantially over life cycle:
• Share of wealth invested in the business is 40% larger for young entrepreneurs

This will motivate our two main ingredients:

• Partial insurance of idiosyncratic risk

• Overlapping generations of finite-horizon entrepreneurs

Relaxing insurance constraints will affect the idiosyncratic risk premium

• Id. risk premium will play a key role in the analysis

• It will shape risk-taking decisions, inequality, and aggregate production
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Production technology

Entrepreneur i uses capital ki ,t and labor li ,t to produce final good yi ,t :

yi ,t = Atk
α
i ,t l

1−α
i ,t (1)

Productivity At is subject to aggregate shocks:

Discrete-time:

∆At+1

At
= µA + σAεt+1,

where εt+1 ∼ N(0, 1).

Continuous-time:

dAt

At
= µAdt + σAdZt

where Zt+1 − Zt ∼ N(0, 1).

Capital accumulation is subject to idiosyncratic shocks:

Discrete-time:

ki,t+1 = ιi,tki,t + (1 − δ)ki,t + σidki,tεi,t+1

where ιi,t is the investment rate.

Continuous-time:

dki,t = (ιi,t − δ)ki,tdt + σidki,tdZi,t
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The return of investing in the business
There are two ways to change the amount of capital

• Entrepreneurs can buy “old” capital at price q

• Invest subject to the adjustment costs Φ(ιi ,t)Atki ,t

Entrepreneurs hire labor at wage wt and buy capital at price qt

• We will focus on a stationary equilibrium

• In such equilibrium, wt = wAt and qt = qAt .

The return of investing in the business is given by

dRi ,t = µRi ,tdt + σAdZt + σiddZi ,t

where

µRi ,t ≡
yi ,t − wt li ,t − Φ(ιi ,t)Atki ,t

qtki ,t︸ ︷︷ ︸
dividend yield

+ µA + ιi ,t − δ︸ ︷︷ ︸
expected capital gains

(2)
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Preferences and labor supply
Entrepreneurs live for T periods and derive utility of leaving bequests

Ui ,s = Es

[∫ s+T

s
e−ρ(t−s)

c1−γ
i ,t

1− γ
dt + e−ρ(T−s)(1− θ)γV ∗ n

1−γ
i ,s+T

1− γ

]
(3)

where s is the entrepreneur’s birthdate and ni ,t is the financial wealth.

Entrepreneurs receive income assets and from labor

• Asset income: business and riskless financial asset

• Labor income: exogenous and varies over the life cycle

To isolate role of risk, we abstract from borrowing constraints

• Entrepreneurs can borrow up to the value of their human wealth hi ,t

ni ,t ≥ −hi ,t (4)

where hi ,t is the expected present discounted value of future labor income.
6 / 28



Aggregate and idiosyncratic insurance
The entrepreneur has access to three financial assets:

• Riskless savings with return r

• Aggregate insurance with cost pag

• Costless idiosyncratic insurance

Aggregate insurance:

• It reduces aggregate vol. by θagi ,t and expected return by pagθagi ,t
• Price pagt will later be determined in equilibrium

Idiosyncratic insurance:

• It reduces idiosyncratic vol. by θidi ,t without reducing expected returns
• Price of idiosyncratic insurance will be zero in equilibrium
• Providers of insurance can perfectly diversify id. risk

• But entrepreneurs are subject to a skin-in-the-game constraint:

θidi ,t ≤ (1− φ)qtki ,tσid (5)
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Lemma (Financial and human wealth)

Suppose the economy is in a stationary equilibrium.

1 Value function is given by

Vi ,t(ni ,t) = V ∗
si ,t

(ni ,t + hi ,t)
1−γ

1− γ

where V ∗
si ,t

is a deterministic function of age t − si .

2 Human wealth is then given by

hi ,t =

∫ si+T

t
e−(r+pagσA)(z−t)Et [wt+z ]l i ,zdz

3 The effective risk aversion of entrepreneur i is given by

−
Vi ,nnni ,t
Vi ,n

=
γ

1 +
hi,t
ni,t
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Labor income over the life-cycle
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Human-financial-wealth ratio

hi ,t =

∫ si+T

t
e−(r+pagσA)(z−t)Et [wt+z ]l i ,zdz
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Risk-taking - Life Cycle Profiles

qtki ,t
ni ,t

=
1 +

hi,t
ni,t

γ

pid

φσid
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Consumption-wealth ratio - Life Cycle Profiles

ci ,t
ni ,t

=
r

1− ψe−r(T−(t−si ))

(
1 +

hi ,t
ni ,t

)
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Blanco (2017) “Townsend Thai Project: Lessons from the 
wealth planner intervention, Jun-Aug 2017”
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RCT Intervention and Impact
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Mestieri, Schauer and Townsend (2017) “Human Capital 
Acquisition and Occupational Choice: Implications for 
Economic Development”
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Kaplan and Violante (2014) “A Model of the Consumption 
Response to Fiscal Stimulus Payments”
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