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Abstract

The fact that households smooth their consumption has been well-documented
in the empirical literature. However, relatively little evidence exists to explain how
such smoothing is attained. In this paper we employ a rich dataset of financial
transactions to investigate how households respond to exogenous income shocks.

Specifically, we consider a range of income sources and expenditures recorded
by a panel of Russian households with pensioners between 1995 and 2000. Us-
ing pension arrears as a source of exogenous variation in income, we are able to
observe participation in informal risk-sharing networks as well as formal insur-
ance schemes, borrowing and lending, saving and asset depletion, and changes
in income from labor, farming, and government transfers. We exploit a simple
accounting identity that allows us to account for the endogenous nature of the
complete set of financial transactions employed by a household. We begin by es-
timating a household-level fixed effect model and investigate whether transaction
use differs across several household demographics. We then relax the assumption
that all households follow the same decision-making process and consider a ran-
dom coefficients estimator. We provide some evidence that our results are robust
to attrition bias.

To the extent that households only allocate roughly % to % of pension income to
consumption expenditures, they must be putting the remaining share into another
type of transaction that helps to smooth consumption. However, our results do
not conclusively identify transaction use other than to show that labor income
is a substitute for pension income. A random coefficients analysis indicates that
choice of smoothing mechanisms may to be more idiosyncratic than a fixed effects
estimating framework is equipped to deal with.
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1 Introduction

During the 1990’s the countries of the Former Soviet Union underwent painful transi-
tions from command economies to market economies. As GDP contracted and inflation
soared, the region suffered what has been called “one of the most acute poverty and wel-
fare reversals in the world” [2]. In this paper, we focus on Russia, where an ambitious
data collection project carefully tracked household and individual responses to the un-
folding crisis. As both the incidence and severity of poverty increased [5], the Russian
Longitudinal Monitoring Survey (RLMS) documented household strategies of dealing
with reductions in income, increases in prices, and widening variation in both. While
the Soviet economy had left relatively few decisions to individuals (restictions on mo-
bility prevented migration, work requirements regulated employment, and centralized
distribution systems standardized prices and availability of goods), in the post-Soviet
economy households faced myriad choices that involved painful trade-offs as they al-
located increasingly scarce resources among expanding expenses on goods and services
formerly provided by the government (e.g. natural gas and health care).

In this paper, we investigate a variety of coping methods adopted by households in
response to a specific exogenous income shock: pension arrears. Ultimately, we hope
to understand how household characteristics determine which methods a household
employs and how heavily the household relies on that method. When a government
is unable to fully insure its citizens against idiosyncratic income shocks, or is even
the source of those income shocks as in the case of pension arrears, it may still be
possible to facilitate effective consumption smoothing at the household level by ensuring
that households have access to the sorts of mechanisms that can mitigate the painful
consequences of an income shock.

The rest of this paper proceeds as follows. We begin with a brief survey of the
literature on consumption smoothing in Section 2, followed by a description of models

that underlie the research question in Section 3. Section 4 describes the estimation



strategy, the data are outlined in Section 5, Section 6 presents results, and Section 7

concludes.

2 Literature Review

The consumption smoothing literature can be broadly divided into intertemporal and
interpersonal models. The former, known as the permanent income hypothesis as de-
scribed by Friedman (|3]), predicts that individuals choose consumption levels based on
their expectations of permanent income rather than on realizations of current income.
The latter, known as the full-insurance model, predicts that individuals with risk-averse
preferences will maximize their welfare by eliminating idiosyncratic shocks to income
by means of interpersonal transfers, assuming they have access to complete markets
for contingent claims as characterized by Arrow & Debreu ([1]). A complete survey of
applications of these models is beyond the scope of this paper; here we focus on several
contributions to the literature which have particular relevance to the study at hand.

Paxson |9] was one of the first authors to present credible evidence that income
shocks are treated differently than permanent income. Using weather as an instrument
for income shocks faced by farmers in Thailand, she showed that these households saved
a higher fraction of transitory income than permanent income, indicating that savings
were being used as a means of smoothing consumption.

Townsend [12] offered the first empirical test of the full-insurance model and applied
his method to ICRISAT data. Though the null hypothesis of full insurance is rejected
by his the regressions, he presents a barrage of statistical evidence that household con-
sumptions respond to village average consumption but are not as linked to idiosyncratic
shocks, suggesting that some sort of insurance scheme is in operation at the village level.

In a theoretical paper that expands upon the test of full-insurance proposed by

Townsend, Ligon [6] solves a permanent income model as well as a private informa-



tion model. In order to test which model best fits the data, he shows that the three
models can be nested based upon the conditions that derive from their corresponding
maximization problems. Again using ICRISAT data, he concludes that the private in-
formation model is a better description of two of the three villages he considers. In the
third, there is evidence that different households are best described by different models.

Despite the fact that a number of authors have followed Townsend’s method and
tested the full-insurance model in a variety of developing country settings, and still more
have applied the permanent income model, very little comprehensive evidence exists
on how consumption-smoothing is actually implemented. Many studies consider one
particular method by which risk may be spread over people and / or time independently,
without being able to relate this method to other means by which households might
spread risk. In one of the few papers that incorporates and compares multiple methods
of consumption-smoothing, Lim & Townsend [7] document interesting patterns among
households in ICRISAT villages. They find that though none of the existing models is
completely representative of the villages they study, to the extent that risk is shared
among households and over time, buffer stocks of currency and crop inventory are the
key mechanisms. Institutions that provide credit and insurance also contribute to the
process of smoothing consumption, but the purchase and sale of real capital assets and
livestock are not means by which households spread risk across individuals and / or
time. Moreover, they find that the relatively rich use crop inventory more intensively
than do their poorer counterparts, who rely more on currency inventories. Finally, users
of crop inventories are more likely to pass tests of the full-insurance, permanent income,
and private information models, whereas users of currency inventories are more likely
to fail tests of the private information model.

Relatively few papers have made use of the rich data on financial transactions col-
lected by the RLMS. Like this paper, Skoufias [10] also used panel data from the RLMS

to investigate patterns of consumption smoothing. Following Townsend’s method, he



rejects the null hypothesis of full insurance for both food and non-food consumption
using primary sampling units as potential insurance groups®. Categorizing households
by various demographic characteristics, he finds that poor households are less insured
relative to the average non-poor household in the sample, and that the degree of covari-
ation between household income and consumption differs across regions and is higher
for female-headed households but lower for households with younger children (perhaps
as a consequence of government benefits for children). Finally, Skoufias estimates pro-
bit models that predict use of other consumption-smoothing mechanisms in response to
various types of income shocks?. In general, he finds that there is no single method used
most frequently, but rather, households employ a variety of techniques in combination
to deal with these shocks to income.

Jensen & Richter [4] also focus on the Russian pension crisis of 1996 using data
from the RLMS, but are primarily concerned with the health consequences of pension
arrears. Using a differences-in-differences approach to identify the effects of unpaid
pensions in 1996, the authors find that households whose pensions were in arrears
significantly reduced their consumption of calories, protein, medications, and health
services. However, the authors also find evidence that households were able to replace
some of the lost income by increasing labor supply and selling assets.

This paper contributes a more sophisticated and detailed study of the coping meth-
ods used by Russian households with pensioners in the face of an exogenous income
shock. We use a somewhat longer panel that allows for us to control for time effects
and rather than simply estimating the effect of an arrears “treatment,” we estimate

the response of a variety of financial transactions to the amount of pension arrears,

!There are 38 primary sampling units represented in the RLMS data.

2These mechanisms used as dependent variables include: having a household member with a second
paying job, having a member involved in informal economic activities, having positive net transfers
received, having positive net debt, selling assets in the previous 3 months, selling poultry in the previous
30 days, cultivating land in the previous 12 months, and cultivating land at the time of interview. The
three income shocks considered are being owed salary at the primary job, being on forced leave from
primary job, and being unemployed.



acknowledging that such transactions are endogenously determined.

3 Models of Consumption Smoothing

3.1 Individual Utility Maximization

We consider a representative agent who is concerned with maximizing her utility in the
presence of uncertainty. The rest of her life spans some definite interval of time divided
into T periods, denoted by ¢t = 0, ..., T. In any period t, some state of the world, s; € {2,
is realized. For simplicity, let the set of possible states be finite with Q, = {1,...,5;}.
In a given period ¢, the agent expects each state to occur with subjective probability
7(sy) € [0,1]Vs; € Q s.t. tht:lﬁ(st) = 1V t. We note that the agent is unable to
influence which state of the world is realized, ruling out moral hazard type problems.
Future utility is discounted at rate 5. In each period her utility is a strictly concave
function of her consumption in that period, which we write as u(C(s;)), assuming that
her utility function does not vary over time or over states of the world but that her
consumption allocations may. In general, all random variables and allocations in this
theoretical discussion are time- and state-dependent, which we express by writing x(s;)
where s is specific to ¢, as denoted by the subscript, and x is a function of the particular
s realized in period ¢t. Then in a given period, the agent’s problem is to maximize her

discounted expected utility over all future periods

max Zﬁt Z m(s¢) - u(C(se))

{C(st)} fopres

The agent has access to credit markets so she faces an intertemporal budget constraint.
Standardizing the price of the consumption good to 1, the constraint can be expressed
as 31y Cls) < S0 [W(si) — S(s;)] where W (-) is her wealth and S(-) is the amount

of that wealth that she sets aside as savings for the future. The temporal evolution of



wealth can be described as W (s;) = (1 4+ 7(s¢)) - S(s¢—1) + Q(s¢), where Q(-) is total
non-interest income and r(-) is the rate of interest on a risk-free asset, assuming the

agent has access to functioning credit markets.

3.2 Credit Markets: Consumption-Smoothing Across Time

Since u(-) exhibits decreasing marginal utility, the agent will smooth her consumption

across time?

. The first order conditions of the agent’s problem with respect to con-
sumption allocations yield the familiar Euler equation which states that the ratio of

expected marginal utilities in any two periods is constant. Formally,

E [UI(C(St+1)) 1 (1)

W (C(s1)) |5t} " B+ r(s1)
The expectation operator in this equation comes from the fact that the agent does not
know which states will be realized in future periods. Equation (1) governs consumption
decisions in the two periods but does not mention income in those two periods. Thus,
consumption is smoothed over time, rather than being strictly determined by income in
any given period. Agents make use of credit markets, either by saving and dis-saving or
by borrowing and lending. Information asymmetries between individuals may influence
an agent’s choice of whether to save / dis-save or borrow from / lend to other agents.
At this point we abstract away from such frictions in the market, so for the purposes

of the model the two approaches to smoothing consumption across time are equivalent.

3.3 Society: Risk-Sharing Across Individuals

By Jensen’s inequality, E[u(C(s;))] < u(E[C(s¢)]) since u(-) is concave. Thus, the agent

is risk-averse and will be willing to pay to avoid uncertainty. We now place the agent

3This will be true even in the absence of uncertainty. To show this, suppose €; = {s;}Vt so that
there is no uncertainty, i.e. m(s;) = 1v¢. This is not to say that the same state occurs in every period
t,i.e. sy # s; for two periods ¢ and j, but rather that in each period only one state will occur. Then

w(Cry1) _

.. 1
the first order conditions reduce to (G = B
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in the context of her society, and consider the Pareto optimal solution to society’s
problem as a means of investigating ways that members of society might be able to act
collaboratively to achieve higher utilities than they are able to individually. The end
result is intuitive; by pooling idiosyncratic risk, so that only aggregate risk remains,
agents can reduce the variance of their consumption allocations.

We can think of a social planner* who solves the following problem:

N T
max ST BE Y mls) - u(Cils)

=1 t=0 stEQ:

N

st Y Ci(sy) < Z[Wi@t) — Si(se)] V't

i=1
where \;, i = 1,..., N are weights that reflect the N agents’ reservation utilities. These
weights only have meaning relative to one another, so we can standardize them such

that 32V, \; = 1 for simplicity. We let 3, 7(-), and u(-) vary by person. The first order

conditions with respect to consumption for this new problem are

ui(Ci(st)) = %

where ¢ is the Lagrange multiplier on the resource constraint and we have used pu(-)
as short-hand for aggregate resources in society. This equation makes clear that each
agent’s consumption allocation is determined by aggregate resources, her reservation
utility, her rate of time preference, and her subjective probability that state s; will
occur. Importantly, we see that consumption varies with income only via aggregate
resources; individual realizations of W are irrelevant aside from their contributions to
-

Rearranging these conditions for two arbitrary agents ¢ and 7, we see that marginal

4The social planner is an easy way of thinking about the problem, though by definition, the Pareto
optimal solutions could be obtained by the agents acting directly themselves and employing the ap-
propriate transfers.



utilities for any two agents are perfectly correlated since

W(Ci(se))  Ami(s);

Wi (Cylse)) — Aimi(si) B! (2)

This sort of risk-sharing across individuals can be achieved via private or government
transfers, or by purchasing formal insurance.

Since agents in this framework also have access to credit markets, as in the previous
section, equation (1) also holds. Note that in this discussion we have assumed that
agents have full information about one another, so there are no impediments to the
risk-sharing network being functional. In the case of private information, e.g. when an
agent is unable to confirm another agent’s realization of W, risk-sharing arrangements
must be incentive-compatible in the sense that they must induce agents to disclose the
truth about themselves. Ligon [6] has shown that with private information, (2) holds
only in expectation whereas (1) does not hold since agents are unwilling to make loans

to one another without full information.

3.4 Modeling Transaction Use

The models outlined thus far in this section have described why households engage
in consumption smoothing and two broad classes of mechanisms by which they might
do so: smoothing over time and smoothing over individuals. However, these mod-
els have made no predictions about the specific sorts of transactions through which
these mechanisms are implemented. We now present a rudimentary framework for the
decision-making process that determines which transactions a household employs and
the relative degree to which a household relies on one transaction versus another.

Our data are described in detail in Section 5, but we preview that discussion by cat-
egorizing the particular transactions considered in this paper as intertemporal smooth-

ing (saving/dissaving, collecting/paying interest on assests, and borrowing/lending)®,

We note that among the intertemporal smoothing transactions, differenting between sav-
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interpersonal smoothing (interpersonal transfers, government transfers, or formal sector
insurance)®, or a third class of transactions that involve substitution between leisure
and consumption (labor and farm income).

Facing a set of available transactions in the wake of an income shock”, a household
weighs the costs (C,) and benefits (B,.) associated with each transaction, where subscript
x denotes the transaction in question. We allow both the costs and benefits of a
transaction to vary with household characteristics and the “intensity” of use such that
C. =C.(Y,Q,) and B, = B,(Y,Q,) where T is the set of household characteristics and
Q. is the “quantity” of the transaction. Allowing the marginal costs and benefits of a
transaction to vary depending on how intensity of use addresses the possibility that a
household might choose to use multiple transactions. For example, a rural household
might expand its garden to produce vegetables to sell in response to pension arrears,
but since there is a limit to how much more intensively the household could farm, other
transactions may be used in addition. For simplicity, let C, = B, = 0 for ), = 0.
This is a full information assumption that rules out cases in which a household spends
resources investigating a potential transaction but ultimately decides not to engage in
that transaction.

A maximizing household must set @, such that &= = = if ), > 0. In the

0Qx 0Qq

case of a positive income shock, the income above what is needed in order to achieve

ing/dissaving and borrowing/lending may be artificial (e.g. borrowing can be considered simply as
dissaving from an initial balance of zero). However, it is also possible that the costs and or benefits of
saving/dissaving and borrowing/lending differ when the two activities are not carried out at the same
institution, as would be the case if savings institutions did not have lending facilities and moneylenders
were the only sources of loans. Assuming that saving/dissaving involves only one’s own personal assets
and borrowing/lending involves the temporary transfer of assets between two parties, we allow for the
possibility that households might simultaneously save/dissave and borrow /lend.

SWhile borrowing/lending could also be thought of as a type of interpersonal smoothing, we re-
strict this class to transactions that occur independently in each time period, thus ruling out borrow-
ing/lending as an interpersonal smoothing mechanism.

"We abstract away from time complications since formal sector insurance and farm income are
the only transactions we discuss which require that a household choose the transaction prior to the
occurance of a shock. All other transactions can be implemented ex post as a means of coping with
a shock, though borrowing/lending and interpersonal transfers may have implications for future time
periods (in the first case this would be in the form of paying interest on assets).

10



the planned level of consumption is allocated over some subset of all transactions. In
the case of a negative income shock, the shortfall in income below what is needed to
achieve the planned level of consumption is drawn from some subset of all transactions®.
Thus, if (), is measured as the monetary value of transaction x, with flows out of a
transaction taking positive values and flows into a transaction taking negative values,
the income shock must be equal to —) " _+. @,, where X* is the set of transactions
the household has decided to use (i.e. assign a non-zero value). As a concrete example,
suppose a household’s pension of 700 rubles is not paid and it makes up for this shortfall

by borrowing 300 rubles, accepting a gift of 200 rubles from friends, and working odd
jobs to earn 200 rubles. Then we have —700 = — erBmL ), where Qg = 300 and

_ _ (Cs—Bg) _ 9(C.—B,) _ d(CL—Br) _
@, = Qr = 200. Moreover, we know that e = a0~ = —so, - = 0 and

9(Ce—Bz)

50, > 0 for all other transactions z.

While we do not undertake a complete characterization of the cost and benefit func-

9(Cr—By)

tions, we do propose several testable assumptions on the composite function 50,

1. The costs of using farm income as a consumption-smoothing mechanism are higher
for urban households than for rural households since urban households must com-
mute to agricultural plots outside the city repeatedly to care for the crops, whereas
rural households only need to make one trip into the city to sell their produce. The

benefits of farm income, however, are the same for the two types of households.

Thus,
J(Cr — Br)
oQr

I(Cr — Br)

(rural, QF) < aQF

(urban, Qr) VYV Qr

2. Households comprising only elderly members face higher costs (i.e. have a more
difficult time finding supplemental labor income) and lower benefits (i.e. are paid

less for temporary work) when using labor income as a consumption-smoothing

81n either case, the subset may be the full set of transactions.
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transaction than do households that also include working-age members. Thus,

d(Cr, — Br)
QL

0(CL — Byr)

aQL (elderly, QL) V QL

(young, Qr) <
. Households comprising only elderly members have smaller informal networks to
whom they can turn for assistance smoothing consumption via interpersonal
transfers, and thus the benefits of such networks might be less if the members’
incomes are more highly correlated than those of the networks to which younger
households belong. The costs of participating in such networks, however, would

not differ between elderly-only and younger households. Thus,

ac, —B,)
Q-

a(C, — By)

0 S (elderly, Qr) Y Qs

(young, Q-) <
. Similarly, rural households also likely belong to smaller informal networks with
more highly correlated incomes than do urban households, though the costs of

participation in such networks would not be expected to differ for the two types

of households. Thus,

a(C, —
Q-

8<CT - BT)

5 )(urban Qr) < 50

(rral, Q;) v Q,

. Rural households have less access to formal insurance than do urban households,
making the costs of using formal insurance as a mechanism for smoothing con-
sumption higher for rural than urban households. Assuming that insurance is
actuarily fair, the benefits of formal insurance would be the same for the two

types of households. Thus,

o(Cr — By)
Q1

o(Cr — By)

(urban, QI) < aQI

(rural, Q) V Qr

12



6. Similarly, there may be a steeper learning curve regarding formal insurance for
elderly individuals who are more accustomed to social insurance being provided
by the government compared to young adults who are more familiar with the

market economy. Again, assuming insurance is actuarily fair,

d(Cr — Br)
Q1

d(Cr — Br)

8@1 (elderly, QI) V Q[

(young, Q) <

In all of these cases, the implication is that a transaction will be used more by households
for whom marginal costs minus benefits are less than for their counterparts.

Finally, we note that our estimation strategy, as described in the next section, does
not require any specific functional form for utility. Rather, it takes as given that the
relevant maximization problems have already been solved, and the appropriate financial

transactions implemented, in order to achieve the optimal levels of consumption.

4 Estimation Strategy

4.1 Exogeneity of Pension Income

Pension arrears were widespread in Russia during the period under consideration. As
documented in Figure 2, there was a drastic decline in pension payments in 1996 and
1998 relative to 1995 and 2000. In 1996 only 69% of households entitled to an old-age
pension received their payments and in 1998 only 86% did, compared to 92% in 1995 and
98% in 2000. The assignment of pension arrears was based on permanent characteristics,
namely geographic location® and pre-1996 pension level. At the time, Russia’s pension
system was funded on a pay-as-you-go basis by region; surplus funds from payroll taxes

above what were needed to cover a region’s pension obligations were sent to the federal

YEven the 356 households that move out of their original dwellings do not move out of their original
survey area. It is possible, of course, that the households that were not observed for all 4 rounds of the
survey disappeared precisely because they moved out of their dwelling and also out of their original
survey area, but we have no way of knowing.

13



government to be redistributed to regions that were unable to fund themselves [4]. As
the pension crisis progressed, this meant that arrears were more common in debtor
regions that relied upon transfers from the federal government. In our sample, this
is evidenced by the significant difference between the proportions of rural households
between the non-arrears and arrears groups, as shown in Table 1. The federal pension
administrative body instructed that priority should be given to paying those whose
pensions were less than the minimum subsistence level, followed by non-working and
single pensioners, on the premise that these groups were most reliant on their pension
income [4]. However, the data indicate that these policies were not enforced. As shown
in Table 1, pre-1996 pension levels were actually significantly smaller for households
that eventually went into arrears, even conditional on location, and neither household
size nor labor-force participation mattered significantly in determining whose pensions
were paid.

Since pension receipts do not seem to be completely randomly assigned, we may be
concerned that they are correlated with unobserved household characteristics that we
can not include in the regressions. In order to allow for this possibility, in Section 6
we estimate a model with household level fixed effects (FE). As long as such character-
istics are constant over time, the fixed-effects estimator is unbiased. Though such an
assumption is fundamentally untestable, it seems more plausible than assuming there
are no such correlations. With household fixed effects, identification of our parameters
of interest comes from variation within each household over time, rather than across

households.

4.2 Determination of Transactions

We exploit a simple accounting framework in order to identify the responses of particular
types of financial transactions to changes in an exogenous source of income, specifically,

pension receipts. We begin with the intertemporal identity
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Table 1: Determinants of Arrears Status

Non-Arrears Households

Arrears Households

Mean Std.Dev. Mean  Std.Dev. | P-value!
1996
Rural 0.24 0.43 0.49 0.50 0.00
Pension Size? 931.08 615.58 746.79 585.17 0.00
| Urban 962.40 634.23 860.50 618.40 0.03
| Rural 831.35 541.16 625.16 521.89 0.00
Single 0.29 0.45 0.29 0.45 0.87
Non-working 0.52 0.50 0.56 0.50 0.21
Single and Non-working  0.26 0.44 0.28 0.45 0.30
N 1094 481
1998
Rural 0.30 0.46 0.43 0.50 0.00
Pension Size? 854.89 618.72 652.23 604.85 0.00
| Urban 894.80 645.01 768.63 640.34 0.05
| Rural 762.27 542.53 493.75 515.61 0.00
Single 0.29 0.45 0.26 0.44 0.43
Non-working 0.57 0.49 0.55 0.50 0.48
Single and Non-working  0.27 0.45 0.25 0.44 0.54
N 1211 198

Notes:

1. For a t-test of the equality of means between households that did not experience

arrears and those that did.

2. Pension levels in 1995.
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Kippi= 0 +r) Kig+ Lig +7ip + Biy + Gig + Fio + Ly — Ciy + Py + Otheriy

where K ; are household ¢’s period ¢ assets, r; is the interest rate, L;; is labor income, 7; ;
are net transfers received, B, ; is net borrowing, (;; are subsidies and benefits received
from the government, F;, is farm income, I;; is insurance pay-outs net premiums, C;,
is consumption, F;; is pension income, and Other;; are other sources of net income.

Define savings as

Sir=Kipy1—Kiy=r Kiy+Liy+74+Biy+Giy+Fiy+1,,—Ciy+ Py +Other; . (3)

We now distinguish between F;;, which is exogenous, and the set of k endogenous

transactions denoted by the vector y; 4, i.e.

Yir=(Sit+ r-Kix Liy Tix Bix Gix Fip Ly Cip Other;y)

In the context of the theoretical model presented in Section 3, the elements of y; ; are the
solutions to the utility maximization problem according to each household’s preferences
and the markets available to it.

Acknowledging that shocks may affect various demographic groups differently, we
can construct a vector of interactions between exogenous income, F;;, and a vector of [
mutually-exclusive demographic dummy variables, z;;, such that x;; = 2;, ® P, ;. Using
this notation, we can restrict z;; to be the scalar 1, in which case all households are
assumed to respond to pension income in the same way.

We can now write out a system of simultaneous equations that describe the alloca-
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tion of pension income over the set of financial transactions. In matrix algebra

yz/',t = yz/',tr + x;tﬂ

where I' is a k£ X k matrix with zeros on the diagonal such that each transaction depends
on all the other transactions and II is an [ x k£ matrix of coefficients that describes how
each demographic group responds to pension income. As evident from this specification
of the system, we are assuming that all household types follow the same decision-
making process (since I' does not vary by household characteristics), but are allowing
for pension income to have different effects on the optimal level of transactions for

different demographic groups. Rearranging terms'® we have

?Jz/‘,t = $;,t® (4)

where © = TI(I;, — I')~!. In this paper we focus on the reduced form, since we can not
identify II independently without additional restrictions. We argue that the reduced
form parameters O are of interest; though we are not able to identify the effect of pension
income on each of the transactions independently of the others, the aggregate effect of
pension income on each type of transaction is observable. Thus, while our results do
not allow policy recommendations of the sort that would hold all other transactions
constant, we can discuss the entire system of transactions and the effect of pension
income on equilibrium outcomes for the various demographic groups.

In this case, since the set of control variables is the same for all & equations, system

estimation reduces to estimating each equation independently.

1ONote that I, — I is invertible as long as no two transactions move one-for-one with each other and
are identical in their responses to the other transactions. This is intuitive, since if that were the case,
the two transactions really should not be treated as separate, but rather grouped together as one type
of transaction.
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4.2.1 Restrictions on Parameters

The accounting identity imposes an adding-up constraint on the parameter estimates.

Writing the equation for each transaction separately, we have
Yie = PiiBy
where y € {S, rK, L, 7, B, G, F, I, C, Other}. From Equation 3
Si,t — T Ki,t - Li,t — Tit — Bi,t - Gi,t - -Fi,t - ]i,t + Oi,t - Oth@ﬁ',t = -Pi,t

and thus by substituting the estimating equations into the accounting identity, we find

that

> By - > By =1 (5)

ye{s,C} ye{rK, L,7, B, G, F,I,Other}
We can interpret the [ parameters as the rates at which pension is converted into
the other transactions, so intuitively, this restriction is simply saying that all pension
income must be allocated across the set of transactions. We will provide evidence that
this restriction is observed when we estimate the relationships between pension income

and the other transactions in Section 6.

5 Data

Data for this paper is taken from the RLMS, a nationally-representative survey of
the Russian population that has been conducted 13 times since 1992. The RLMS is
funded by USAID and the National Institutes of Heath and is administered by the
University of North Carolina’s Population Center in collaboration with the Russian
Institute of Nutrition and the Institute of Sociology at the Russian Academy of Sciences.

The goal of the project was to measure the effects of reforms on the economic well-
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being of Russian households and individuals during the transition period. To that end,
data include detailed information on household composition, living conditions, incomes,
expenditures, and agricultural production as well as individual-level migration, labor

supply, and personal opinions.

5.1 Survey Design

The RLMS is a panel of dwellings randomly selected using a multi-stage probability
sample, with selection at each stage according to “probability proportional to size”!l.
The RLMS is technically a repeated cross-section of households; i.e. enumerators re-
turned to the same address for each round of the survey, regardless of whether or not
the occupants were the same. However, a panel of households can be constructed since
the identity of the household within each dwelling is known. Moreover, beginning in
round 7 (1996), data are included for households that had moved, provided they could
be found at their new address, though they were given zero weight in the sample. For
this reason, we restrict the analysis to data from survey rounds 6 and later, using the
panel of households of which the round 6 sample was composed!?. To alleviate bias

due to attrition from the sample, we use only 4 rounds of data, covering the period

1995-2000, excluding 1997 and 1999, when no surveys were conducted.

5.2 Variable Definitions and Summary Statistics

Summary statistics for demographic variables are shown in the top panel of Table 2.
Financial variables are summarized in Figure 1. The left panel shows unconditional
distributions which depict how important the various transactions are on average in

the sample, while the right panel shows distributions conditional on non-zero values to

" Details on the designation of sampling units at each stage of the survey design can be found on
the RLMS website at http://www.cpc.unc.edu/projects/rlms/project/sampling.html

12Were there no attrition, this group would be representative of the Russian population in 1995,
though it may not be representative of the actual population for subsequent years if the actual popu-
lation differed from 1995.
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Table 2: Summary Statistics

Unbalanced Panel Balanced Panel
Mean Std.Dev. | Mean Std.Dev. | P-value!

Demographic Characteristics

Household Size? 2.88 1.45 2.95 1.47 0.00
Number of Elderly? 0.66 0.78 0.69 0.79 0.04
Adult Male H. of H. 0.61 0.49 0.62 0.49 0.50
Adult Female H. of H. 0.12 0.32 0.12 0.32 0.86
Elderly Male H. of H. 0.13 0.34 0.14 0.35 0.14
Elderly Female H. of H. 0.14 0.35 0.13 0.33 0.01
Rural 0.28 0.45 0.30 0.46 0.00
Poor? 0.45 0.50 0.46 0.50 0.18
Privatized Residence 0.63 0.48 0.64 0.48 0.10
N 12372 10076

Use of Transactions®

P 0.42 0.49 0.42 0.49 0.30
S 0.14 0.35 0.14 0.35 0.80
rK 0.11 0.32 0.11 0.31 0.46
L 0.59 0.49 0.59 0.49 0.33
T 0.39 0.49 0.39 0.49 0.77
B 0.30 0.46 0.30 0.46 0.73
G 0.28 0.45 0.28 0.45 0.44
F 0.63 0.48 0.67 0.47 0.00
I 0.03 0.17 0.03 0.18 0.69
C 1.00 0.03 1.00 0.02 0.32
Other 0.99 0.08 1.00 0.07 0.43
Notes:

1. For t-test of the equality of means between the balanced and unbalanced panels.

2. Household size ranges from 1 to 12 with a standard deviation of 1.47.

3. Elderly for men is ages 60 and above; for women, 55 and older. Number of elderly
household members ranges from 1 to 4 with a standard deviation of 0.53.

4. According to the All-Russia poverty index.

5. Transactions variables defined in the footnotes to Figure 1.
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Figure 1: Distributions of Financial Transactions
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Definitions:

P = old-age pension

S = net savings (sum of expenditures on stocks, bonds, and other valuable papers and
saving minus sales of personal property, jewelry, hard currency, and stocks, bonds, and
other valuable papers)

rKK = net earnings on assets (sum of interest on investments, repayment of loans out-
standing and rental income minus payments on outstanding loans)

L = labor income

7 = net transfers'® (sum of alimony and transfers received from relatives / friends /
organizations minus alimony paid and transfers to relatives and friends)

B = net borrowing (loans taken out minus loans made)

G = government subsidies and benefits other than old-age pensions (sum of child, fuel,
and apartment benefits/subsidies; unemployment benefits; student stipends; and other
pensions/benefits)

F = farm income (net income, cash and non-cash, from home-produced goods plus
income from sale of livestock / bees and goods harvested from the wild)

I = net insurance income (insurance pay-outs minus premiums paid)

C = consumption expenditures (including food, alcohol, tobacco, clothing, fuel, durable
and luxury goods, services, rent & utility payments, and miscellaneous non-food ex-
penditures)

Other = other net income
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Figure 2: Use of Various Financial Transactions
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Notes: Over 99% of households in each year have nonzero values for both C and Other;
these lines are omitted from the graph to reduce clutter.

give a sense of how important the various transactions are for those households that
make use of them. The bottom panel of Table 2 gives percentages for how many ob-
servations in the panel make use of a particular financial transaction, in order to help
relate the unconditional distributions to the conditional ones. Most income seems to
come from pensions and labor, with consumption the most significant outflow. Farm
income is also important to these households, but many households incur net expenses
from farm activities'*. Though relatively few households save or dis-save, those that
do seem to make relatively large deposits and withdrawals. As we would expect from
a representative sample, the distributions of earnings on assets, interpersonal transfers,
and borrowing are all centered around zero. Formal insurance and government trans-
fers other than pensions seem to play a relatively minor role in the budgets of these
households. More detail on transaction use is shown in Figure 2 which breaks down

the percentage of households that use a given transaction on an annual basis. Here

HMGince surveys were conducted between October and December, our measure of farm income may
be biased downwards. If farming households sell most of their harvest during the summer months and
then save or invest their earnings, what we would like to categorize as farm income may be showing
up as withdrawals from savings or earnings on assets. In this case, our estimates of the effect of an
exogenous income shock will understate the response of farm income and overstate the responses of
savings and/or earnings on assets. Our measure of farm income does include the imputed value of
household production consumed during the past month.
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we distinguish between the percentage of all households that received pension income
(P on the graph) and the percentage of pension-eligible households that actually re-
ceived pension income (P* on the graph)'®. The two lines clearly follow the same trend
with significant arrears in 1996, though only around 50% of households had an elderly

member who was eligible for pension payments in any given round.

5.2.1 “Other” Income

Since the “other” income transaction category seems to be relatively important, particu-
larly in the unconditional distributions (see Figure 1), and is by definition unexplained,
we might be concerned that these transactions are somehow correlated with household
characteristics. To investigate this issue, we treat the data as a cross-section and regress
“other” income on a variety of household characteristics. This kitchen-sink approach
allows us to identify characteristics that are correlated “other” income, though of course
it has nothing to say about causality.

In Column 1 of Table 3, we regress the levels of “other” income on known character-
istics of the household’s location, poverty status, composition, dwelling, and head. In
this specification, we find no characteristics that are significantly correlated with the
level of “other” income conditional on the other controls.

In Column 2, we use the absolute value of “other” income as the dependent variable,
looking for correlations with simply the presence of “other” income, regardless of whether
these were net flows in or out of the household’s accounts. Here, we find that the survey
seemed to do a relatively better job of collecting complete information on household
finances in 2000 (relative to 1995) since “other” income was smaller in magnitude. We
also find suggestive evidence that rural households have somewhat smaller values for
“other” income than do urban households, implying that “other” income might not be a

result of inaccurate tracking of agricultural activities. To the contrary, this result leads

5Were it not for pension arrears, P* would be a horizontal line at 100%.
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us to wonder if perhaps the financial transactions of households in urban areas are more
complex than their rural counterparts, causing the survey to have a more difficult time
eliciting complete financial information in cities. Households that live in privatized
dwellings also appear to have larger magnitudes of “other” income. This could be due
to such households being more “financially savvy,” and engaging in other transactions
that are not tracked by the survey.

If we consider that “other” income might actually be due to households inaccurately
reporting the components of their income, leading to accounting errors that show up
as “other” income, we might be more concerned with whether or not certain types of
households consistently report such discrepancies or if they seem to be random, averag-
ing out to zero over several rounds for each household. To investigate this possibility,
we regress the average level of “other” income for each household on the set of control
variables in Column 3. The only marginally significant correlate in this specification is
the number of elderly members of the household, suggesting that more elderly members
might lead to a household having larger net expenses on average over the 4 rounds.

None of the three specifications are even relatively good fits of the data, however,
and we conclude that there are no obvious patterns between observable household
characteristics and “other” income. This of course does not necessarily mean that
such correlations don’t exist for unobservable characteristics, but we proceed on that

assumption.

5.3 Unbalanced Panel

As shown in Table 4, our data form an unbalanced panel since we do not observe the
same set of households in every round. If attrition was not randomly assigned but
rather was correlated with the assignment of pension arrears, then our estimates will
no longer be consistent. While it is fundamentally impossible to prove that this is not

a problem, in Section 6 we provide robustness checks that lend credibility to our claim
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Table 3: Characteristics Correlated with "Other" Income

Levels Abs. Value HH Mean
(1) (2) (3)
1996 54.88 10.23
(307.09) (310.83)
1998 6571.08 6249.56
(6994.65) (6992.87)
2000 -361.07 -568.66**
(283.06) (274.22)
Rural -519.40 -750.44* -918.87
(432.21) (425.39) (778.18)
Poor -4168.49 -5513.73 1597.97
(4566.64) (4566.55) (1741.53)
HH Size 889.20 814.48 622.01
(1100.55) (1102.66) (799.63)
No. of Elderly -821.86 -1032.58 -785.56*
(707.43) (710.47) (405.93)
Privatized 132.61 444.97*** 261.95
(164.18) (139.58) (189.37)
Rental 644.59 394.02 -786.20
(560.40) (564.16) (943.13)
Dorm 41233.25 41242.57 28929.85
(39892.39) (39911.25) (28052.01)
Adult F. H.o.H. -2761.19 -2943.65 -2160.57
(2698.29) (2684.46) (2182.26)
Elderly M. H.o.H. 529.22 -208.18 2148.30
(503.03) (499.68) (1765.98)
Elderly F. H.o.H. 553.51 288.06 1483.85
(1115.52) (1103.51) (1777.11)
Obs. 11673 11673 3699
R? 0.003 0.003 0.007

Notes: Huber-White standard errors are clustered by region. Single, double, and triple stars denote
significance at the 10%, 5%, and 1% confidence levels, respectively.

Table 4: Observations by Round

Round Year No. of HH’s Percent of Sample

6 1995 3,781 30.56
7 1996 3,254 26.3
8 1998 2,818 22.78
9 2000 2,519 20.36
N 12,372

25



that attrition plays a minor role in the parameter estimation.

6 Results

6.1 Parameter Estimation
6.1.1 Household Fixed Effects

We begin by estimating fixed effects models of Equation 4 in which identification comes
from variation within each household over time. This approach controls for time-
invariant unobserved heterogeneity that could otherwise bias coefficient estimates if
correlated with the variables of interest. In these specifications, the idiosyncratic er-
ror term in the regression can be interpreted as the amount by which the household’s
optimal transaction level differed from the average societal rate of conversion from pen-
sion income into the transaction under consideration. Since we are assuming that all
households follow the same decision-making process, these deviations must be due to
problems implementing the desired optimal level of the transaction (i.e. a savings insti-
tution refuses to accept deposits, an employer pays an unexpected bonus, a check from
a friend is lost in the mail, etc.).

We report three different fixed effects specifications: one in which all households
are constrained to have the same response to pension shocks (Table 5), one in which
responses are allowed to differ by household type depending on whether a household
comprises only pensioners or includes other members (Table 7), and one in which re-
sponses are allowed to differ between urban and rural locations (Table 8). In all three
specifications, we are most interested in the coefficients on pension income, though we
note some interesting observations regarding the other control variables.

Our primary conclusion from these data is that while pension income does appear
to increase consumption expenditures (Column 9), consumption does not move one-

for-one with pension income. On the other hand, none of the other transactions except
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labor income (Column 3), non-pension government transfers (Column 6), and “other”
income (Column 10) seem very responsive to changes in pension income!®. Despite the
richness of this data, we are unable to identify many means by which consumption is
protected from exogenous income shocks. We can interpret the very strong relationship
between pension income and “other” income as evidence that the methods households
are using to smooth consumption are not included in the list of transactions about which
the survey inquired. This interpretation is consistent with the regression results to the
extent that the estimated coefficients on “Other” are negative in all our specifications.

Allowing different types of households to have different responses to pension income
changes the results somewhat. We observe that for households comprising only elderly
members (Table 7), pension income reduces labor income (Column 3), as would be
expected from traditional labor supply models in which leisure is a normal good!”. For
households that also include non-elderly members, the relationship between pension
income and labor income is not as strong, in contrast to our hypothesis 2 in Section 3.4.
This may be due to the fact that the ratio of pension to labor income for such households
is smaller relative to households comprising only elderly members. In Table 8, we see
that that pension income appears to reduce labor income more for urban households
than their rural counterparts, perhaps because labor markets are more flexible in urban
areas. However, neither of these differences are statistically significant'®.

As in the first specification which required all households to have the same responses
to pension income, in Tables 7 and 8, Column 9, we see that a sizable portion of pension
income is spent on consumption for all types of households, even when the coefficient
on pension income is allowed to vary by household type. Surprisingly, the proportion

devoted to consumption appears larger for households that include non-elderly mem-

16The coefficient on pension income in the formal insurance regression (Column 8) is also statistically
significant but is so small as to be economically insignificant.

17Recall that old-age pensions were not means-tested and were unaffected by present earnings so
there are no negative work incentives created by these government benefits.

18P-values of 0.20 and 0.26 in Wald tests of equality for point estimates on pension income in labor
income regressions by household member type and location, respectively.
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bers than for elderly-only households, though this difference is not significant. The
consumption responses of rural and urban households to pension income are also not
significantly different from one another?.

Though the point estimates on pension income for elderly-only and counterpart
households also appear to differ from one another in the interpersonal transfer, and
“other” income regressions (Table 7, Columns 3, 4, and 10, respectively), we fail to
reject the null hypotheses of equality using Wald tests?’. Similarly, in the regressions
broken down by location (Table 8), none of the point estimates differ significantly
between rural and urban households?'. From these results, we infer that households’
allocations of pension income into the various financial transactions does not differ
substantially based on the two household characteristics under consideration, namely,
household composition and location.

Recall Equation 5 from Section 4.2.1, which required a certain relationship among
the parameter estimates for all transactions. We calculated the sum of the parameters
on pension income in each specification (taking into account the correct signs), and
present these results in Table 9. While the identity does not hold exactly in any
specification, in only one of our six specifications is the sum significantly different than
1 at a 95% confidence level, and even in that case, with a slightly larger confidence
interval we would no longer reject the null hypothesis that the model restrictions hold.
These small discrepancies from 1 could be the result of rounding errors due to lack of
precision in the estimation process. We conclude that our structural model of pension
allocation into transactions is respected in our estimation procedure.

Finally, we note some common trends among the other control variables. In all three

19P_values of 0.41 and 0.74 in Wald tests of equality for point estimates on pension income in
consumption regressions by household member type and location, respectively.

20P-values of 0.23, and 0.62 in Wald tests of equality for point estimates on pension income in
elderly-only versus counterpart households in the interpersonal transfer and “other” income regressions,
respectively.

21P_values of 0.23, 0.23, and 0.33 in Wald tests of equality for point estimates on pension income
in rural versus urban households in the savings, formal insurance, and “other” income regressions,
respectively.
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Table 9: Restrictions on Parameters

Specification Sum of Coefficients on P 95% Confidence Interval!
FE 0.9596 0.9159-1.0033
FE, Balanced Panel 0.9530 0.9053-1.0007
FE, by Household Type
Elderly 0.9433 0.8990-0.9876
Non-elderly 1.0262 0.9563-1.096
FE, by Location
Rural 0.9523 0.8928-1.0118
Urban 0.9625 0.9071-1.0179
Notes:

1. Confidence intervals based on standard errors from 1000 non-parametetric
bootstrap replications, clustered by region.

fixed effects specifications, household size seems to be correlated with average levels of
farm income, consumption, and “other” income (Columns 7, 9, and 10, respectively),
such that larger families have less of all three transactions. Households with more
elderly members seem to have lower labor income, less interpersonal transfers in absolute
terms, and less consumption. Living in a privatized dwelling, on the other hand, seems
to have no relationship with transaction levels other than “other” income, which is
significantly less for households that live in privatized dwelling (Column 5). The year
dummy variables highlight that in general conditions were changing drastically over
this period. The financial crisis of 1998 shows up in the very negative point estimates
on 1998 in the labor and consumption regressions (Columns 3 and 9), with lingering

effects into 2000 as shown by the negative point estimates on that variable.

6.1.2 Random Coeflicients

We now relax the assumption that all households follow the same decision-making
process and instead allow each household to allocate its pension income over the various

transactions in an idiosyncratic manner. We use Swamy’s random coefficient estima-
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tor for panel data, which provides a consistent and asymptotically efficient estimator
for the mean coefficient in the sample and an unbiased and consistent estimator for
the variance-covariance matrix [11|. Essentially, the random coefficient estimator is a
weighted average of the household-level OLS coefficients, where the weights are inversely
proportional to the covariance matrices of these coefficients. The model assumes that
the idiosyncratic errors are structurally and temporally uncorrelated. Moreover, they
are assumed to be normally distributed with mean zero and are heteroskedastic with
different variances for each micro unit (in our case, households). The coefficient vectors
are assumed to be random and uncorrelated across micro units, while following the same
distribution. Our results for the unbalanced panel are presented in Table 10. Here, the
only independent variables are pension income and the intercept. This is partially out
of necessity, since we now have only three or four observations per individual regression,
but also reflects the fact that all time-constant household characteristics are controlled
for by means of the intercept since the regressions are run at the household level. We
again interpret the idiosyncratic error term as a reflection of the household’s inability
to implement the optimal level of a particular transaction, assuming each household’s
decision-making process is constant over time.

As in the fixed effects analysis, we find that pension income leads to significantly
and substantially increased consumption. We also find the common result that pension
income significantly reduces labor income, though the effect does not seem to be as
strong as the fixed effects analysis indicated. Interestingly, in the random coefficient
analysis, pension income also appears to lead to significantly less net transfer income,
non-pension government transfers, and net insurance income, though this last effect is
quite small in magnitude.

The power of pension income to explain the various transactions is quite low in
some of these regressions, but for those regressions in which the parameter estimates

are significantly greater than zero, we consistently reject the null hypothesis that the
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Table 10: Regression Results — Random Coefficients

Parameter
Dependent Wald Constancy
Variable Op Std. Err. # of Obs. # of Groups P-value P-value
S 0.0241 0.0005 10898 2810 0.2748 0.0000
rK 0.0024 0.0000 10846 2805 0.7179 0.0000
L -0.0367** 0.0003 10205 2673 0.0465 0.0000
T -0.051** 0.0002 10902 2811 0.0003 0.0000
B -0.0906 0.0068 10802 2799 0.2727 0.0000
G -0.0129** 0.0000 10903 2811 0.0000 0.0000
F 0.0077 0.0001 10903 2811 0.5053 0.0000
I -0.0013** 0.0000 10832 2804 0.0049 1.0000
C 0.1576*** 0.0018 10205 2673 0.0002 0.0000
Other -0.0554 0.0045 10914 2814 0.4090 0.0000

Notes: Standard errors are calculated using 100 bootstrap replications. Single, dou-
ble, and triple stars denote significance at the 10%, 5%, and 1% confidence levels,
respectively.
regression does no more than explain the mean of the dependent variable (see the Wald
P-values in Table 10). We also note that in all cases, a test of parameter constancy
(across households) is strongly rejected. While the random coefficients analysis imposes
some strong distributional assumptions, these results suggest that households may not
follow the same decision-making process.

Note that the identity in Equation 5 will not necessarily hold for the results in
Table 10, since the reported coefficients are the means of a distribution of household-
level parameter estimates for each transaction. However, the identity will still hold at

the household level?2.

6.2 Robustness Checks

Our primary concern is that attrition from the sample may have biased our estimates.
If the factors that lead to attrition are time-constant, then our fixed effects estimators
are consistent. On the other hand, if such factors are correlated with the idiosyncratic

error terms, additional means of correcting for attrition are necessary. In this section

22 An analysis of household-level coefficients is available from the author.
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Table 11: P-Values in Test of Attrition Bias

0.53
0.26
0.42
0.38
0.08
0.85
0.71
0.12
0.77
0.60

™ — 2 =W
Q RO Rvs! hW

Notes: P-values are for standard t-tests that the coefficient on the attrition indicator
is different from zero. With the exception of the addition of the attrition indicator, the
estimated regression model is the same as in Table 5.

we first present a simple test of the assumption that attrition is uncorrelated with the

idiosyncratic error terms and then discuss the results of estimating our model on the

balanced panel of households for which we have observations in every round.

6.2.1 Testing for Attrition Bias

Wooldridge [13]| suggests a modification of a test for attrition bias initially proposed
by Nijman and Verbeek [8]. We generated an attrition indicator variable that switches
from zero to one in the period before a household drops out of the survey. Under the
null hypothesis of no attrition bias, the idiosyncratic error term is uncorrelated with
the attrition indicator for all rounds. As a result, the attrition indicator should have no
explanatory power. While this test does not prove that our results are free of attrition
bias, we do fail to reject the null hypothesis of no attrition bias at reasonable confidence

levels for all but two of our transactions as shown in Table 11.

6.2.2 Balanced Panel Results

If attrition is randomly assigned, then the unbalanced panel should not differ from

the balanced panel in any significant way. Comparing the fixed effect estimation results
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from the balanced panel to those from the unbalanced panel presented above in Tables 5
through 8 thus provides an informal means of assessing the potential severity of attrition
bias. We do not include all the balanced panel results here??, but the point estimates
are quite similar between the two panels. We find almost no differences between the
unbalanced and balanced panels in the general fixed effects specification (Tables 5 and
6), and the specifications broken down by household type and location are equally good
matches. The similarities between the two panels lend credibility to our assumption

that attrition did not significantly bias our point estimates.

7 Conclusion

Whereas the socialist economic system had sought to reduce idiosyncratic risk to only
aggregate risk faced by society as a whole, in the transition to a capitalist economy
households had to adjust to dealing with increased income variability, some of which
was even caused by the government itself, as in the case of pension arrears. We have
attempted to explain the mechanisms that households used in order to smooth con-
sumption during this period. However, despite the fact that our rich panel dataset
allowed us to account for time-constant unobserved heterogeneity and the endogenous
nature of the set of financial transactions that households use, we are able to draw only
a few illuminating conclusions about how households dealt with shocks to pensions,
an exogenous source of income. While both our fixed effects and random coefficients
analyses provide evidence that not all pension income is allocated to consumption ex-
penditures, the only other relatively robust finding is that labor income appears to be
a substitute for pension income. As the previous literature has often concluded, house-
holds do smooth their consumption, though with a large set of financial transactions
at their disposal to do so, choice of consumption-smoothing techniques appears to be

idiosyncratic.

23 Available from the author by request.
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The lack of other clear patterns in these data lead us to wonder how a household
determines which methods it will employ in order to stabilize consumption in the face
of variable income. Future research could focus describing what types of households
make use of a certain transaction and ultimately identifying the causes for these choices.
Are all types of transactions available to all households? Which transactions are most
effective at smoothing consumption? How much do households depend on the various
smoothing mechanisms? As is often the case, this research paper has raised more

questions than it has answered.
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