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Abstract

This thesis analyzes the impact of the East Asian crisis on households in
Indonesia. It is predicted that the crisis would have slightly negative effects on
household savings. The results provide some evidence to this end, although the model as
a whole does not appear to be very robust. Furthermore, there is evidence in support of
both the precautionary savings motive of households and life cycle savings effects. Panel
data provided by the Indonesian Family Life Surveys of 1997 and 2000 from the Rand

Corporation were used to complete this analysis.
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1. Introduction
1.2 A Brief History of the Indonesian Experience

Between 1970 and 1997 Indonesia proved to be one of the most successful
economies in the developing world: growth averaged a remarkable 7.2%, allowing real
incomes to increase four-fold during this period and dramatically reduce poverty rates
(Radelet 2000, 40)." However, in July 1997, economic pressures forced Thailand to float
its currency, the baht. Investor panic ensued which caused the exchange rate to
overshoot, depreciating the currency more than was necessary (Flatter 2000, 71)." The
panic made investors question the underlying economic stability of other East Asian
economies.

In the case of Indonesia, Radelet notes four underlying economic problems that
contributed to the crisis in Indonesia (Radelet 2000, 42-48). First, Indonesia’s relatively
high level of dependence on short-term borrowing from foreign investors made it
susceptible to quick withdrawals of capital during a panic. Second, financial market
liberalizations in previous years improved growth but regulatory mechanisms were not in
place to ensure stable and prudent banks. Third, the exchange rate was overvalued,
reducing export growth substantially. Finally, President Suharto’s family and friends
controlled significant business interests, which made them overly attractive to foreign
investors because of a perceived view that Suharto would protect these businesses.

Despite these underlying problems, Radelet notes that “Mismanagement of the
crisis by the Indonesian government, especially President Suharto, and by the

International Monetary Fund (IMF) made the contraction much deeper than was

! Please see Chow and Gill (2000).



necessary or inevitable (Radelet 2000, 40). Despite some early warnings, the Indonesian
government ignored many of the economic weaknesses mentioned above for a significant
period of time. Moreover, as the downturn began, President Suharto’s continued favors
to his family’s businesses further undermined investor confidence (Radelet 2000, 59). In
response to the initial economic decline, the IMF recommended tightening fiscal and
monetary policy. However, lower government spending only worsened the economy.
Tighter monetary policy to raised interest rates but did not increase savings nor did it
reduce the upward pressure on the exchange rate. Furthermore, the higher interest rates
further decreased investment (Radelet 2000, 50). The IMF also recommended that banks
be closed in order to indicate that the government was serious about reform. However,
because there was no system of deposit insurance in place, bank runs followed (Radelet
2000, 51).

Political repercussions also followed the panic. Amid the crisis, Suharto
attempted to consolidate his power by replacing many of his economic managers with
“close associates and cronies” (Radelet 2000, 60). Student protests, rioting and incidence
of ethnic violence against Chinese ensued. In May 1998, President Suharto resigned and
left a political vacuum. Fortunately, by 1999 economic indicators began to improve: the
exchange rate and inflation fell, and interest rates began to decrease as well (Radelet
2000, 61).

Overall, in 1998 the crisis caused GDP to fall by 14% (Radelet 2000, 39).

Poverty also increased relatively dramatically from 12.4% to 24.5% based on estimates

% A side note that must be discussed is that the financial crisis also coincided with the effects of El
Niflo, which caused a drought in the region. Datt and Hoogeveen (2003) find that the El Nifio effect may
have been more negative to household incomes than the financial crisis. Because of this side effect, we



by Skoufias et a/ (2000). Hence the immediate consequences of the Asian crisis were

quite harsh.

1.3 Introduction and Organization of the Paper

In light of the impacts of the East Asian crisis, this paper seeks to determine the
effects of the crisis on household savings in Indonesia. This shall be accomplished by
analyzing household savings shortly before and after the crisis occurred. The study of
savings is very relevant when evaluating the welfare of households. At its most basic
level, savings allow households to maintain a sufficient level of consumption in the event
of a negative shock. This use of savings becomes especially important in developing
countries where unemployment insurance and other social safety nets are uncommon.
Furthermore, at retirement a household consumes its savings when it no longer has a
stream of income. Hence, savings not only helps shield household welfare during a
crisis, but it will be of critical importance at retirement. For this reason, it is important to
determine if households will have a level of savings to buffer against future income
shocks.

Additionally, with regard to the overall economy, much of the rapid growth of the
East Asian economies has been attributed to high savings rates that led to capital
accumulation and thus growth.> To the extent that the Asian crisis could affect the level
of savings, the crisis may have implications for the long run growth of the economy and

of household income in general.

shall refer to the events in East Asia not as the “East Asian financial crisis,” but simply as the “East Asian
crisis.”
* This argument is made by You (1998) and Young (1995) among others.



The rest of the paper will be organized as follows. Chapter 2 provides an
overview on the theories of saving behavior. First, what shall be the basis for our
analysis, the two-period life cycle model of savings, is examined in detail and then
formally derived. The permanent income hypothesis and the precautionary savings
model are then discussed. From the theory chapter, it is hypothesized that the effect of
the crisis on savings will be relatively small because the crisis is expected to have only a
temporary effect on income. Hence, the negative impact on savings should be relatively
small. Furthermore, increased income uncertainty may spark a precautionary motive,
causing risk-averse households to increase savings. Overall, it is expected that the crisis
may cause savings to fall slightly as a result of the crisis. Also, it is hypothesized that
savings among urban households may be relatively more negatively impacted than rural
households because the crisis may have concentrated its effects in urban areas.

In order to refine the view of issues surrounding the impacts of the Asian crisis on
savings, reviews of relevant literature are completed in Chapter 3. A number of
important conclusions are drawn from the literature. First, it is important to accurately
measure savings and income in order to get satisfactory results. Including durable goods
and educational expenditures might be important to the measurement of savings.
Education is an investment in human capital that provides returns in the form of higher
future income. Durable goods may be used as savings in the presence of imperfections in
financial markets. Certain demographic variables emerge as being of particular
consequence. In particular, the age of the household members has significant impacts on

the level of household savings. Also, the education level was found to have positive



impacts on savings as education increases, but households in higher educational cohorts
may be more affected by the crisis relative to lower educated cohorts.

Chapter 4 addresses the dataset and methodology that will be used to estimate
the impact of the crisis on household savings. Here, it is decided that two different
measures of savings will be used: the first measures savings out of income from the past
year while the second measures the total value of household assets, an aggregate measure
of savings. This is done in order to separate the effects of the crisis on the flow of
savings versus the stock of savings.

In Chapter 5, the results of empirical estimations are discussed. We find evidence
that the crisis did have negative impacts on household savings. In general, after the
crisis, total assets are found to be lower than before the crisis. Some evidence in support
of the precautionary savings model is found because, although assets are lower after the
crisis, households are found to be saving more out of current income than was the case
before the crisis. Relatively strong support is shown for the life cycle effects of savings.
Results show that households increase savings up to middle age and reduce savings
thereafter. There is also weaker evidence that supports the hypothesis that savings
increases as the education level of the household head increases.

Finally, Chapter 6 concludes with suggestions for future work as well policy

implications.



2. Theory

2.1 Introduction

The East Asian financial crisis is likely to have caused significant changes in
household savings. Before we can theorize the effects of the crisis on savings, however,
it is necessary to first understand the most important savings models. In this chapter, the
most widely used theories explaining intertemporal consumption and savings are
discussed. The theories explored in this chapter relate to the individual, but they apply to
households as well. First, the life cycle model is examined and derived. Modigliani and
Brumberg first posited the life cycle model in 1954. It states that individuals wish to
maintain smooth consumption over their lifetime. Hence, consumption choices are based
on lifetime income. Next, the permanent income hypothesis by Friedman (1957) and
Hall (who added rational expectations to the model in 1978) will be discussed. The
permanent income hypothesis differentiates between permanent and transitory income,
making it a useful tool to analyze the ability to smooth consumption. It shall become
evident that the differences between the permanent income hypothesis and the life cycle
model are mainly in details that reflect how the models are used in empirical work. Then
the precautionary savings model is introduced. This model is often added to traditional
savings models in order to better explain consumer behavior under income uncertainty.
Its main conclusion is that under uncertainty regarding the future, individuals increase
savings to counteract negative shocks that might occur. Next, the standard intertemporal
savings model is applied to the East Asian crisis. Specifically, we show the effects of
permanent versus temporary changes in income. We conclude Chapter 1 by theorizing

that because the crisis caused only temporary drops in household income rather than



permanent drops, it is likely to have a slightly negative effect on savings, but that this
effect may vary across urban and rural households, who were impacted differentially by

the crisis.

2.2 Life Cycle Model

The life cycle model states that the individual must determine how to allocate
consumption over his or her lifetime to best maximize utility. The most important
assumption the life cycle model makes is that the individual has a desire to maintain
relatively even consumption over his or her lifetime. Hence, the individual prefers to
smooth consumption in each period. Considering two periods, this idea of "consumption
smoothing" means that the individual tries to consume equal levels of consumption in
each period rather than a high level of consumption in one period and a low level of
consumption in the other.

A basic lifecycle model indicates that individuals allocate their consumption in
each period based on present income, future income and the real interest rate. Because of
the desire to smooth consumption, a change in one of these variables will alter
consumption choices in the present period and the subsequent period. In order to smooth
consumption, the individual may borrow or save to equalize consumption over his or her
lifetime. The individual makes allocation decisions between current and future
consumption based on the real interest rate. The model assumes that the interest rate at

which the individual can borrow and lend is the same. Hence there are no liquidity



constraints.* The implications of this assumption will be discussed on page 14. If the
individual saves some of his or her income, then in the following period, the individual is
able to consume that savings in addition to the interest earned on the savings. Thus, the
real interest rate determines the relative price of future consumption versus current
consumption. The higher the real interest rate is, the higher the return to savings. A
higher real interest rate decreases the relative price of future consumption and increases
the relative price of current consumption. Therefore a high real interest makes future
consumption more attractive and current consumption less attractive. Conversely, a
lower real interest rate makes the relative price of future consumption more expensive;
this causes present consumption to become more attractive. Hence, changes in the
interest rate alter the relative price of future consumption and therefore savings decisions.
The specific effects of a change in the real interest rate are examined on page 11.

The budget constraint is represented in Figure 1 as the line AB; it provides all
possibilities to divide lifetime income between present and future consumption. The
individual maximizes utility somewhere along this line because it represents a complete
exhaustion of lifetime wealth. Consuming below the line is inefficient because it

indicates potential consumption not taken.” The horizontal intercept at B is the maximum

income available that can be spent in the present period, that being y;+ Hence

the individual has available in the first period his or her first period income, y;, as well as

the discounted present value of future income Y2 (that would be borrowed). The

1+7)

* The term “liquidity constraint” refers to a case in which an individual is either unable to borrow as much
as he or she desires or the interest rate at which the individual can borrow is greater than that at which he or
she can save. Liquidity constraints are market imperfections resulting largely from imperfect information.
3 We assume there are no bequests, meaning the individual does not heir money to children, etc.



vertical intercept is the maximum amount of income that can be consumed in the future
period, y;(I+r) + y,. This is the value of present income plus interest earned at the real
interest rate, », (meaning all first period income is saved) in addition to second period
income. The slope of the budget constraint is determined by the real interest rate, which
is the price of future consumption relative to current consumption. The slope is thus —
(1+r).

The endowment point is at E and represents the point where the individual does
not save or borrow but simply consumes first period income in the first period and second
period income in the second.® If the individual is consuming on the budget constraint at a
point to the right of the endowment point, such as G, he or she is a borrower. At G, the
individual consumes more than first period income at ¢;° which is equal to first period
income plus the discounted value of the amount borrowed, x. To the left of the
endowment point, F for example, the individual is a lender. At F, the individual saves a
portion of first period income, z, to consume in the future. In the second period, second

period plus first period savings and interest can be consumed, y,+z(1+r).

% E shall represent the endowment point in all future graphs.
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A Figure 1: The Budget Constraint
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Consider a change in current income on present and future consumption. If
current income increases, the budget constraint shifts out from BC,; to BC, (see Figure 2).
If the individual consumes all of this increased income in the present period, he or she
will be at a point X on BC,; but X is not a utility maximizing point. Since the individual
has consumption smoothing tendencies, he or she increases consumption in the future as
well as in the present. Hence the individual saves some of this increased income to
consume in the future period. Therefore, the individual moves from a utility-maximizing
point at A to a new point at B, which reflects both increased current and future
consumption. If current income falls, then the individual consumes less in the present
period, but here the consumption smoothing principle causes the individual to reduce
savings or to borrow in the first period to offset the reduction in current consumption.

Borrowing money or reducing savings causes consumption in the second period to also

10



fall. Remember, the amount the individual saves or borrows depends on the real interest

rate.

Future Consumption, C,

A

Figure 2: An Increase in Current period
consumption
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The effects of a change in future income are similar. If future income falls, then
the individual will reduce current consumption. The reduction in current consumption
will be saved in order to offset the reduction in future consumption. An increase in future
income will cause the individual to increase future consumption. But the individual will
desire a higher current consumption as well. Hence the individual will reduce savings in
the current period, or borrow to increase current period consumption.

Since the real interest rate serves as the price of future consumption, a change in
the real interest rate also has an impact on intertemporal consumption and savings
decisions. The way in which these decisions are affected depends upon whether the
individual is a lender or a borrower. Let us consider the effects of changes in the real

interest rate for a lender. An increase in the real interest rate causes the relative price of
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future consumption to decrease. In Figure 3, this effect is illustrated with a “rotation” of
the budget constraint where BC, represents the initial budget constraint and BC; is the
new budget constraint after the increase in the real interest rate. The budget constraint
rotates around the endowment point because the endowment point is not impacted by
changes in r. If all consumption occurred in a single period, the new budget constraint,
BC,, provides higher potential future consumption, but lower potential current
consumption. A change in » has two effects: a substitution effect and an income effect.
The higher real interest rate makes future consumption more attractive, causing the
individual to prefer more consumption in the future. Hence the individual substitutes
away from current consumption and towards saving, moving along U; from A to X.
Ignoring for a moment the income effect, savings increases from AE to X E. The
substitution effect acts to reduce current consumption and increase future consumption.

A higher real interest rate also creates an income effect. Because the return on
saving is higher, an increase in the real interest rate causes the individual's wealth to rise
— the income effect. This increase in wealth occurs in the second period and is equivalent
to a rise in second period income. The wealth increase causes the individual to increase
consumption in both periods, and the individual reduces savings in the current period to
finance increased current consumption. Hence the income effect works to increase
current consumption but reduce savings. The move form X to B represents the income

effect.

12
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G A

Figure 3: The Effects of an Increase in
the Real Interest Rate for a Lender
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Thus the income and substitution effects work in opposite directions for current
consumption and current savings; the total impact of these variables depends on which
effect is stronger. However, the income and substitution effects operate in the same
direction for future consumption, which will increase. In the example of Figure 3, the
individual moves from A to B and current consumption increases. Here the income
effect is dominant and savings falls from AE to BJE.

Now a decrease in the real interest rate for a lender is examined. The relative
price of future consumption is now higher, which amounts to a decrease in wealth for the
lender. The income effect serves to decrease current and future consumption, and
decrease savings. The lower real interest rate causes the individual to substitute away
from savings and towards current consumption. Hence, the substitution effect will

decrease savings and future consumption and increase current consumption. The total

13



effects on current consumption depend on the strength of the respective income and
substitution effects, but future consumption and savings will fall.

A borrower behaves differently when the interest rate changes. A higher real
interest rate makes the relative price of current consumption higher than the relative price
of future consumption. Again, these affects are shown by rotating the budget constraint
around the endowment point in Figure 4 below. Since the individual will have to pay
back the loan in the second period, an increase in the interest rate causes lifetime wealth
to fall. The individual reduces future consumption to make up for the lost wealth.
Current period consumption also decreases and borrowing decreases (or the individual
begins to save) to offset the loss in wealth in the second period. These are the income
effects. The higher real interest rate causes the individual to substitute away from current
consumption at point A on U; and towards less borrowing at point X. The substitution
effect decreases borrowing from E;A to E;X;. This serves to increase future
consumption. The income and substitution effects both work to decrease current period
consumption and decrease borrowing. Therefore the individual moves from point A on
U, to point B on U,. However the income and substitution effects work in opposite
directions with regard to future consumption, so future consumption may increase or
decrease with a higher interest rate. In the case of Figure 4, future consumption increases

and borrowing falls from the initial level of E,A to E,B;.
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Figure 4: The Effects of an Increase in
the Real Interest Rate for a Borrower

Slope of BC; = -(1+77)
Slope of BC, = -(1+r,) where
1 >r

!
!
c? ’
2 [T |
! ! |
il S— I LN Y
2 1 ! )
! ! !
! ! !

CIB = 3¢ p Present Consumption,
1 ; C,

A lower real interest rate will have positive wealth effects for a borrower. The
income and substitution effects increase current consumption and borrowing. The
individual will substitute towards current consumption by borrowing more, thereby
reducing future consumption. But the positive income effect reduces borrowing and
therefore future period consumption. Thus, the strength of the opposing income and
substitution effects will determine if future consumption rises or falls. In Figure 4,
imagine the effects of having an initial budget constraint at BC, rather than BC,, then the
individual will move from point B to point A.

A significant assumption the life cycle model makes is that individuals face no
liquidity constraints: they are freely able to lend and borrow, and the interest rate at
which they are able to borrow is the same as the interest rate at which they can lend. In
reality, individuals are liquidity constrained, and this is particularly true in developing

countries (Deaton, 1991). Hence, the borrowing interest rate is higher than the lending
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interest rate. Furthermore, it is often much more difficult for lower income individuals
and households to receive loans. This can have a significant impact on the intertemporal
consumption-savings decisions of the individual.

For example, consider a reduction in current period income in the presence of
liquidity constraints. If the individual does not save a large portion of current income,
and income falls significantly, in order to smooth consumption, the individual will
borrow. If liquidity constraints do not allow the individual to borrow, the individual will
not be able to smooth consumption. Consequently, he or she will be forced only to
consume the income received in the current period. If the individual is able to borrow but
at a higher rate than the real interest rate on savings, this will also create inefficient
outcomes because the individual will not be able to borrow as much as he or she
otherwise would if the lending and borrowing rates were equal. Again, consumption
smoothing would be limited. The same principles apply to changes in the real interest
rates for borrowing or saving and future incomes. Generally, liquidity constraints limit
an individual's ability to smooth consumption. The next section will provide a formal
derivation of the life cycle model for two periods, in order to illustrate the consequences

of the model mathematically.

2.3 The two period life cycle model formally derived

Individuals maximize utility by allocating consumption smoothly over a lifetime.
The individual makes consumption and savings decisions for two periods, present and
future, whereby decisions regarding savings and consumption in the first period affect

decisions regarding consumption in the future period. The consumption and savings

16



decisions are influenced by the real interest rate, and changes in current and future
incomes. Now that intertemporal savings has been described conceptually, it is now
possible to formally derive the two period life cycle model.”
First we must derive the lifetime budget constraint:
crts=y 1.
This states that consumption in the first period, c¢;, plus savings in the first period, s, is
equal to first period income, y;. Solving for savings gives
S =y;—cj 2.
In the second period, the individual consumes income from the second period as well as

the savings with interest from the first period. Hence,

02=y2+(1+r)s 3.
Thus, savings is given by,
g2tV 4.
1+r

Given income and consumption in both periods, we can construct the lifetime budget

constraint.

Solving for c;,
¢, =+r)y,+y,—c,(1+7r) 6.

These are relative values where 1 is the opportunity cost of present consumption. Thus

1+r

the cost of one unit of present consumption is equal to /-+r units of future consumption.

7 The following is adapted from Williamson (2005).
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Furthermore, the left-hand side of Equation 5 is lifetime consumption and the right side is
lifetime income. The individual will maximize utility subject to the budget constraint.
We assume that current consumption and future consumption are both normal goods and
that the individual has a desire for smooth consumption over each period. Therefore, we
maximize consumption over both periods, maxU[c¢;, cz].

In order to maximize the utility function above, we derive the LaGrangian:

€y

L:U[CI,CZ]+)\. y1+L—c1— 7.
l+7 I+r
Then, the derivative with respect to the first period terms, the second period terms, and
A, the LaGrangian multiplier, are given respectively,
Ul[cl,cz]—)»=0 8.
A
U,|lc,,c,|[-——=0 0.
2[ 1 2] I+r
v+ Y2 -c - 2 _g 10.
I+r 1+r

Equation 8 gives the marginal utility of consumption in the first period minus A;
Equation 9 is the marginal utility of consumption in the second period, while Equation 10
is the budget constraint. The marginal utility of consumption is the amount of utility
attained from an extra unit of consumption in one period holding consumption in the
other period constant. Equations 8, 9 and 10 provide the first-order conditions necessary
to reach an optimum.
Next we eliminate A by dividing Equation 8 by Equation 9:

Ul[cl,c211+r)=)» 11.

Substituting gives: U, |:cl,c2 ]— U, |:cl ,Cy 11 +r)=0 12.
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Further modifying Equation 10 gives us:

y»wa+r)y+y,-c(l+r)-c, =0 13.

UI[CDCZ]
21615 €5

Rewriting Equation 12 as = (1+r) shows that the marginal rate of substitution

of current consumption for future consumption is equal to the interest that can be earned
on saving, that being one plus the real interest rate. Equations 12 and 13 allow us to find
the maximizing point of consumption and savings for the individual. In order to analyze
the effects of changes in present income, future income and real interest rates, it is

necessary to totally differentiate the two equations. Totally differentiating Equation 12:®

=U,dc, +U,dc, —(1+r)U,,dc, -(1+r)U,,dc, -U,dr =0

, : . 14.
=[U,, -A+r)U,ldc, +[U,, -1+ r)U,,]dc, -U,dr =0
And totally differentiating Equation 13:
(A +r)dy, + ydr+dy, —(1+r)dc, —c,dr -dc, =0 5
=—(1+r)dc,—dc, + (y,—c)dr+ (1 +r)dy, +dy, =0 '
The equations can be written as matrices
Uy =-(+n)U, U, =(1+rUy|[de _ U,dr
-(1+7r) -1 dc, -y, —¢)dr-(+r)dy, -dy,
Matrix A Matrix B
Now, find the determinant:
V=[U, -0+ nU)ED]+[A+7)(Uy, - A+ 1)Uy)] 16

V=-U,+2(1+7r)U, -(1+7)’U,

¥ A note on notation: Uy, refers to the first derivative of the marginal utility of consumption in the first
period, while U, refers to the second derivative of the marginal utility of consumption in the first period.
Hence, the first subscripted number refers to either the first or second period, and the second to the level of
differentiation.
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To see the effects of a change in income on present and future consumption, we

differentiate Matrix B with respect to y and solve using Cramer’s rule:

ﬁ= 1+ 1)U, -(A+1U,,]

dy, \% 17
de, _ (1+n[U, -d+nU,,]
dy, \%

Here, U, -(1+r)U,, represents future consumption and U, -(1+r)U,, is

current consumption. Since they are both normal goods, they are both greater than zero,

U,-0+r)U,,>0and U, - (1+r)U,,>0. Thus, o, >0 and %>0. Hence, an increase
Yy 3

in income in the current period, dy;, will cause consumption to rise in both the current

(dc;) and future periods (dc, ). This becomes more intuitive since the slope of e, and

dy,

dc, . .. ) ) ) e ) ) )
—2 is positive. Hence, given an increase in an individual’s income in the first period,

dy,

the individual will use some of that income for present consumption. However, because
the individual wishes to have a smooth level of consumption over each period, he or she
will save some of the increased income, which causes consumption in the second period
to increase as well. This obviously shows that savings will also increase given the higher
first period income. This effect can be shown mathematically. Savings is given as

s =y, —c¢, differentiating with respect to current income illustrates the point made

above: £=1_ﬁ= U, +(1+nU, -
dy,  dy v

0 18.

In order to examine a change in future income, we now differentiate Matrix B

with respect to dy, and solve again using Cramer’s rule.
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de _ 1 de 19a.
dy, l+rdy,

dc, 1 dc, 0

= 19b.
dy, l+rdy

Therefore, we see again that an increase in income in the future period will increase
consumption in both the current period and the future period. This is because, given a
known increase in future income, the individual will have a desire to consume more in
the current period, hence he or she will decrease savings, or perhaps borrow to smooth
consumption over both periods. Conversely, a decrease in future income will cause
consumption in both periods to fall. The fall in future income will cause future
consumption to decrease. Realizing a future fall in income, the individual will save in the
present period in order to maintain a relatively constant level of consumption in the future

. . . . . . . ds dc
period. Differentiating savings with respect to future income gives — = -—1<0),

dy, dy,
which shows that savings decreases when future income increases, and savings increases
when future income falls.

Finally, let us examine the consumption-savings choice given a change in the real
interest rate, . Changing the real interest rate will effectively change the relative price of
current consumption. Again, we use Cramer’s rule, this time with the change in interest
rate, dr.

ﬁ _ -U,+[U, -0+ U, 1(y,—¢,)
dr \%

20.

dc, _ A+nU,-1U,,-A+nU,1(y, -¢,)
dr \%

21.
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The above equations include both income and substitution effects, hence we cannot
determine the sign of these equations. This result represents the income and substitution
effects that are involved in current and future consumption decisions given a change in
the real interest rate. If utility is held constant, the specific income and substitution
effects can be examined.

The substitution effect in terms of current consumption and future consumption are

respectively:
de, _-U, 22.
dr \Y%
dc, (1+nU, 73

dr \Y
The income effects are the total effects of the change in interest rate minus the

substitution effects:

& _ [U, =L+ DU, 10y, = ¢))
dr \Y%

24.

dc, _U, -1+nU,10, =¢)
dr \%

25.

Thus the substitution effects show that if the interest rate increases, current
consumption will fall and future consumption will increase. Regarding a fall in interest
rates, current consumption increases and future consumption falls, reflecting the
relatively higher price of future consumption. Likewise, a higher interest rate increases
savings, whereas a lower interest rate decreases savings. The income effect changes
current and future consumption in different directions depending on whether the
individual is a saver (y;-c;>0) or a borrower (y;-c;<0). If the individual is a lender, then

an increase in the real interest rate will cause him or her to increase future consumption,
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because the relative price of future consumption has gone down. However, because the
individual is a lender, a rise in the interest rate increases total wealth, hence current
consumption may increase (and savings may decrease) if the income effects outweigh the
substitution effects. If the individual is a borrower, then as the interest rate rises, it
becomes more costly to consume in the current period. Hence the individual will reduce
current consumption and increase savings. Because future consumption will increase
given the substitution effect, but decrease due to a negative income effect, future

consumption depends on the strength of these diverging forces. Deriving the savings

. . . ds dc,
function, s=y;-c;, with respect to r gives: —=-—-.
dr dr

Changes in savings depend on
how consumption reacts to the change in the real interest rate and whether the individual

1s a lender or a borrower.

2.4 The Permanent Income Hypothesis
When the permanent income hypothesis and life cycle savings model were first

derived, they exhibited some differences. However, as the theories were refined over the
years, they have evolved to become close substitutes for one another. Both models state
that individual consumption choices are based on a lifetime annuity of resources and both
rely on the fundamental assumption that individuals prefer to smooth consumption
(Modigliani, 1986). Hence, the difference between the models essentially lies in
subtleties. The permanent income hypothesis is used primarily to test an individual’s
ability to smooth consumption. To do this, the permanent income hypothesis divides
income between “permanent income” and “transitory income.” Briefly, the standard

theory of savings will be discussed from the perspective of the permanent income
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hypothesis. It will be seen that the overall themes from the life cycle model discussed
above remain the same.

Friedman defines permanent income as the annuity of the present value of
resources in addition to the discounted present value of all future resources (Friedman,
1957). Stated simply, permanent income is the average value per period of an
individual’s total lifetime net worth. Since the individual desires a smooth level of
consumption over time, he or she will consume a constant proportion of permanent
income.

Transitory income is the deviation of received income from expected income.
Transitory income is saved or dissaved in order to maintain the desired level of
consumption. Hence, if transitory income is positive, or greater than permanent income
for the specified period, that surplus will be saved. If transitory income is negative, then
the individual withdraws previous savings in order to maintain the same level of
consumption. An important conclusion is that transitory income is equal to the savings
for that period. Furthermore, very little of the transitory income is consumed. For
example, if transitory income equals $100, then the individual will save most of this
increase. The individual will spread out the consumption of the $100 over the rest of his
or her expected lifetime. If the individual expects to live for 9 more periods, then he or
she may consume $10 of the transitory income in the present period and save the rest. An
important property of transitory income is that it is unpredictable. Transitory income, by
definition of being the difference between received income and expected income

presumes unpredictability. This fact becomes critical in empirical testing because

24



measurements of transitory income must be completely exogenous from permanent
income and unpredictable.

The level of consumption will only change if the level of permanent income
changes. Thus, if permanent income increases, consumption will increase. Hall (1978)
concluded that if individuals have rational expectations then consumption increases by an
equal amount to the increase in permanent income. A change in an individual’s level of
consumption indicates that the individual has acquired new knowledge regarding his or
her permanent income. Thus, a change in permanent income is known as an “income
innovation” thereby reflecting new knowledge gained by the individual.

With positive transitory income, the individual increases savings by an amount
equal to transitory income.” In the case of negative transitory income, received income is
lower than permanent income, causing the individual to withdraw savings. In both cases,
consumption will remain the same. However, consider a person who becomes disabled
and can no longer work. Now negative transitory income outweighs an individual’s
reserve of savings and he or she is unable to maintain the same level of consumption.
Given the new (but unfortunate) knowledge, the individual adjusts his or her expectations
regarding permanent income and therefore lowers consumption. Hence the permanent
income hypothesis still holds.

However, it is possible that, if the individual has no savings at all, then he or she
will be forced to consume transitory income even under a temporary shock that does not

affect permanent income. Hence, changes in transitory income may cause changes in

? The permanent income hypothesis assumes individuals live for infinite periods. Hence, given an increase
in transitory income, the individual will spread this income over infinite periods and an insignificant
amount, nearly zero, will be consumed presently. Hence, the previous statement is not contradictory to the
example presented on page 23 where we assumed an individual lives for 10 periods.
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consumption. This occurs under liquidity constraints because the individual cannot
borrow in order to maintain the same level of consumption.

An income innovation that raises permanent income will show a corresponding
and equal increase in consumption. Finally, an increase in the real interest rate will cause
permanent income to increase because savings will earn a higher rate of return, thereby
increasing lifetime wealth. This increase in permanent income will cause consumption to
increase by an equal amount. A lower real interest rate will provide a negative income
innovation, lowering permanent income and decreasing savings and consumption.

The permanent income hypothesis is a better model to analyze consumption
smoothing because it divides income into transitory and permanent components.
Consider the examination of consumption smoothing in a typical life cycle model. If an
individual adjusts his or her expected lifetime annuity of resources (permanent income),
he or she will adjust consumption accordingly. As mentioned earlier, if the individual
becomes disabled, he or she revises lifetime expected income to a lower level (this
revision is known as an income innovation), and hence reduces consumption. Under a
life cycle model, this reduced consumption will falsely indicate an inability to smooth
consumption. However, the permanent income hypothesis notices that the change in
income is a permanent one, hence, the adjustment in consumption indicates consumption

smoothing still exists, but at a different level (DeJuan, 2003).

2.5 Precautionary Savings Model

The precautionary savings model was developed in part to reconcile differences

between predicted savings behavior and actual outcomes. Traditional savings models
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such as the life cycle and permanent income models predict that the level of consumption
should remain independent of income. Therefore consumption will remain smooth from
period to period even if income fluctuates. However, a considerable body of empirical
work has shown that consumption often follows a path that closely mimics income,
thereby questioning the validity of standard savings models.

The precautionary savings model offers a framework that explains the different
outcomes seen from standard models. Despite its relatively recent emergence, the
precautionary savings model’s theoretical foundation goes back to Keynes (1936), who
noted that one reason individuals save is “to build up a reserve against unforeseen
contingencies” (Browning and Lusardi, 1996). This section will provide an overview of
the precautionary savings model and its relevance to savings theory.

The basic assumption behind the precautionary saving model is that individuals
are prudent and also face a degree of uncertainty regarding future income. Because
individuals are uncertain about future income, they increase their savings in order to have
a supply of savings to guard against a negative shock. The greater the uncertainty, the

greater is the marginal propensity to save. The precautionary savings utility function can

1-4

be expressed thusly: U[C] = lC , where C is consumption and A is the coefficient for

relative risk aversion (Zeldes, 1989). Hence the utility derived from consumption
depends on the level of uncertainty faced by an individual. This utility function differs
from that analyzed in the life cycle model described above because it is not simply
quadratic, but rather the individual has a “standard constant relative risk aversion”
(CRRA) utility function. When the individual displays a CRRA utility function, he or

she will consume less if wealth (i.e. savings) is low. Conversely, individuals with a
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standard quadratic utility function will consume according to lifetime income, the level of
savings accumulated is of no concern (Zeldes 1989).

Much of the empirical literature has found that, counter to the traditional saving
theory, the consumption path closely follows the income path. The precautionary savings
model explains this result because increases in transitory income reduce uncertainty,
therefore a larger proportion of transitory income is consumed than traditional models
predict.

An extension of the precautionary savings model is the buffer-stock theory of
saving created largely by Christopher Carroll (1992). Carroll adds that individuals are
not only prudent, which provides the precautionary motive, but also impatient, causing
them to wish to consume, or draw down assets in the present (Carroll, 2). The impatience
criterion implies the existence of a “target wealth to permanent income ratio” (Carroll, 2).
When wealth (savings) is above the target ratio, the individual is dominated by
impatience and reduces savings or dissaves. If wealth is below the target, the
precautionary motive outweighs impatience and the individual increases savings. This
model is still very similar to the standard precautionary savings model. If uncertainty
about future income increases the target level of wealth, the desired stock of savings used
to buffer drops in income, increases and the individual saves more. The buffer-stock
model explains the parallel income and consumption paths noted empirically as a result
of individuals’ “impatience and their prudent unwillingness to borrow (Carroll, 3). Here
if income falls, uncertainty increases and the individual increases savings due to the
precautionary motive, and therefore reducing consumption. If income increases, the

individual becomes impatient and increases consumption, therefore reducing savings.
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2.6 Applying the Standard Savings Model to the East Asian Crisis

Given an understanding of the basic models used to describe the savings behavior
of individuals, it is now possible to apply these models to households’ experience of the
East Asian crisis. The crisis caused significant drops in household incomes. As was seen
above, a drop in income in either period will cause drops in consumption in both periods.
The overall impact on saving when comparing a period before the onset of the crisis and
a period after the crisis had ended will depend on whether the drop in income was
temporary or permanent. If the crisis caused incomes to fall only temporarily, meaning
that household income recovered after the end of the crisis, then the effect on the savings
rate should be relatively small but negative. Figure 5 represents the effects of the crisis
depending on whether it caused temporary or permanent changes in income. A
temporary change in income causes the lifetime wealth to be slightly lower, which is
reflected in the shift of the budget constraint from BC; to BCr. Thus, the household
reduces both current and future consumption slightly, moving from point A to point B,
and therefore savings falls marginally from A;E to BE,. If incomes remained
permanently lower as a result of the crisis, then the impact on savings would be much
more significantly negative, hence the shift in the budget constraint is much larger,
moving from BC; to BCp. This shift reflects a much lower lifetime wealth, since income
in all future periods is expected to be less. The effect on consumption is much greater.
Households now maximize utility at point D, thus reflecting much lower consumption in
both periods than would otherwise be the case if the income effects of the crisis were

only temporary. A permanent income drop reduces savings more dramatically than a
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temporary drop. In this case, a permanent income drop causes savings to fall to D;A;.
This line represents a much lower level of savings than if the income drop is temporary

and savings is B|E;.

Future Consumption,
C A Figure 5: The effects of Temporary and

Permanent changes to income.

Assume no changes in real interest rate.
Initial savings: AE

Savings after a temporary drop in
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Savings after a permanent drop in
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' >
J2 P
Cperm Ctemp CPI .
Present Consumption,
<—<_ Cl

In addition to causing incomes to fall, the crisis also had significant consequences
for the real interest rate as countries reacted to the crisis by using monetary policy. We
shall now examine the impacts of temporary and permanent income changes with the
inclusion of changes in the real interest rate.

If households experience both a drop in income and a change in the real interest
rate, then the affect of the crisis on household savings becomes more complex. First
consider an outcome where the crisis causes the real interest rate to rise. If a household is
initially a lender, then as we have stated previously, a fall in temporary or permanent
income will have the effect of reducing consumption in both periods as well as reducing

savings. Graphically, this is represented in Figure 6 as a move from point A on
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indifference curve U; to C on indifference curve Ur. Savings falls from the initial
amount A E to C,E; after the income drop. The higher real interest rate rotates the
budget constraint BCt to BCy®.  If after the temporary drop in income the household

remains lender (as is the case in Figure 6), then a higher real interest rate will prompt the
household to increase future consumption, moving back up to U;z . The income effect

reduces savings and increases present consumption while the substitution effect works in
the opposite direction, increasing savings and lowering present consumption. Overall,
although the drop in income has negative effects on consumption and savings, the higher
interest rate is beneficial to a lender and hence, some of these negative effects may be
partially counteracted. Therefore, even though the household will still be worse off than
during the pre-crisis period, there may theoretically be an increase in savings, future

. . . 1 .
consumption, or even perhaps current period consumption.'’ In Figure 6, when the real

. . . . e . Fl
interest rate increases, future consumption increases from an initial point of C* to

CvFr2

Temp and current period consumption falls. Savings also increases from its value after
the income drop, from A E; to B;E;.

If the Asian crisis caused permanent drops in income, but the individual remained
a lender, the results would be the same as those mentioned above. However it could be
the case where the loss in income is so great that the individual is forced to become a

borrower; that is the individual now maximizes utility at a point below the endowment

line. This possibility is represented by the indifference curve Up. In this case, a higher

interest rate will not help the household, and utility would drop to U 1’;2 . Given a drop in

' If the increase in the real interest rate is large enough, it is technically possible, but unlikely, that the
household becomes better off than it was initially, even considering the temporary drop in income.
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permanent income that forces the household to borrow, it is quite unlikely that future
consumption or current consumption would increase as a result of the crisis, and
naturally, the household is made to borrow, so savings becomes negative.

Future Consumption, CF . )
Figure 6: Temporary vs. Permanent change in

income with an increase in the Real Interest
Rate for an inital lender

T 1T

Endowment line

A A R - —

Ry

RC,

S S

porE Temp

Present Consumption, CP

Now assume the Asian crisis caused interest rates to fall. In this circumstance a
borrowing household will be examined regarding temporary and permanent losses in
income. If the household is initially consuming at the pre-crisis level, point A in Figure
7, and the crisis causes a temporary drop in income, the household will reduce savings
and consumption in both periods, therefore moving from A to C. However, a lower real
interest rate will lessen the impact of the crisis, allowing the household to borrow more,

increasing current consumption and reducing savings and future consumption. This
places the household at B on the indifference curve U;z . If the change in income were

permanent the household would reduce savings and consumption to a much greater
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degree, moving from A to E. Again, a lower real interest rate will dampen the negative
effects of the crisis for a borrower and the household will maximize utility at D. Notice
this represents even lower future consumption, and therefore more borrowing, than does

point E.

Future Consumption, CF
h

B,
I Figure 7. Temporary vs. Permanent change i
come with a decrease in the real interest rate
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L
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Hence, it can be seen that if the real interest rate falls during the crisis, then
household borrowing will increase as a result. Similarly, for lending households, savings
will fall. Notice however, that because the crisis caused bank failures in Indonesia, as
well as much greater precaution on the part of the lenders, it is likely that households
faced significant liquidity constraints during the crisis. Hence, households may not have
been able to increase their borrowing in the event of falling interest rates. Assuming

absolute liquidity constraints and no savings, households would not be able to reduce
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future consumption below C”'. Thus the household would be forced to consume at

inefficient positions on its budget constraint, such as B" and D",

2.7 The Likely Effects of the East Asian Crisis on Savings

The East Asian financial crisis is likely to have affected household savings in
conflicting ways. While falling incomes would clearly reduce household savings,
increased income uncertainty would encourage saving through the precautionary motive.
To theorize about the crisis’ total effect on household savings, let us first consider
whether the crisis had a temporary or permanently negative impact on income.

It seems likely that the crisis would cause household income to only temporarily
fall. GDP per capita statistics show that for most of the crisis-affected countries, incomes
dropped significantly in 1998 but began to rebound in 1999 (World Bank, 2004). GDP
per capita had fully recovered in the Philippines and even in Indonesia, the hardest hit
economy during the crisis, by 2000. Thailand, who was also highly affected, lagged
behind, but by 2002 GDP per capita was within a half percent of the 1996 level. Hence
the GDP figures do not show evidence of permanent drops in income, although some
economies rebounded more quickly than others. If we assume that the lower incomes
received by households as a result of the crisis were temporary, then the effect on
household savings should be relatively small and negative. However, although incomes
have rebounded from the crisis, GDP growth is now much lower relative to pre-crisis
statistics. GDP growth in Indonesia and Thailand was between 7 and 11% up to 1996.

After the crisis, growth has been much more modest, generally less than 5%. This

34



indicates that the growth rate of savings is also likely to be lower after the crisis, ceteris
paribus.

In Indonesia, interest rates increased during the crisis the government
implemented tighter monetary policy. Interest rates in Indonesia both before and after
the crisis followed no observable pattern. The effect of interest rates on savings is
theoretically ambiguous due to the substitution and income effects involved; hence, no
prediction is made as to the effects of the real interest rate on household saving behavior.

Before the onset of the crisis, the countries of East Asia enjoyed consistently high
growth and relatively low unemployment. The East Asian crisis severely impacted
incomes and caused higher unemployment and poverty rates (Kim, 340). In Indonesia,
the loss of control over monetary policy caused inflation to soar and some banks were
forced to close. Additionally, the crisis precipitated a change of leadership from the long-
standing Suharto regime. Hence, it is obvious that the Asian crisis would cause relatively
large increases in income uncertainty, especially in Indonesia. Uncertainty sparks the
precautionary motive, prompting households to save more. Since many households
probably viewed the pre-crisis economy as almost foolproof, the reality of the crisis
undoubtedly had a negative effect on the confidence of households.

Kim raises another issue of confidence that is important to the saving behavior of
households: the confidence in financial institutions. Kim notes that, “Before the crisis,
banking institutions in these economies had long enjoyed a high, probably perfect, degree
of confidence based on the belief that a bank was not prone to bankruptcy at all...” (Kim,

342). The crisis forced many banks to close in Thailand and Indonesia. The erosion in
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confidence that would likely follow would cause households to move savings away from
banks and towards other savings instruments such durable goods or other assets.

Finally, the Asian crisis may have affected savings in a differential manner
between rural and urban households. Bresciani et al. (2002) state that urban areas bore
the brunt of the crisis, while the currency depreciation in Indonesia and Thailand may
have made some rural households better off because of improved export opportunities for
agricultural goods. Thus, the impact on savings between households in urban and rural
areas may be different. Urban areas may experience larger decreases in savings, while
urban areas might see only small differences, and perhaps even increased savings.
Overall, the impact on household savings is likely to be relatively small, both because the
fall in incomes is only temporary and because of the counteracting nature that the

precautionary motive provides.
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3. Review of Literature
3.1 Introduction

In this section, methodological and operational issues relevant to the examination
of household savings and to the East Asian crisis are culled from the literature. There are
a few common themes that emerge from the subsequent articles. First, it is evident that
the method of measuring income, consumption and savings can have a dramatic affect on
the results of an empirical estimation. This is especially true when testing the permanent
income hypothesis. The permanent income hypothesis is best used to analyze
households’ ability to smooth consumption and requires that income be separated into
transitory and permanent components. From theory, we know that the effect of
permanent income on savings should be close to zero while transitory income should
account for nearly all savings. To test the hypothesis empirically, it is necessary to obtain
a measure for at least one of these variables.

Unfortunately, it is difficult to find appropriate measures of permanent and
transitory income because of issues of endogeneity between the two variables. For
example, a measure of permanent income must not be affected by temporary shocks to
income. Likewise, a measure of transitory income must be totally unpredictable and
outside the control of the household. Meng (2003) estimates permanent income using a
weighted average of past incomes, whereas Hurd and Lee (1997) try to eliminate the
effects of transitory income by aggregating income and averaging it over the population
to reduce its influence (Hurd and Lee, 107). As it will be found, the technique of Hurd
and Lee might be less than desirable whereas Meng’s technique does not account for

future income expectations. Paxson obtains a measurement of transitory farm income
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using deviations in rainfall. This method provided a new venue in the estimation of the
permanent income hypothesis, although it too has some flaws.

While choosing the proper estimation of permanent and transitory income is very
important, the permanent income hypothesis is best used to analyze households’ abilities
to smooth consumption. If a simple analysis of the change in saving is required, issues of
permanent and transitory income are less important. However, the ways in which
consumption, income and savings are measured may still have significant influence on
the results obtained. For example, Paxson notes that households tend to underreport their
income (perhaps to evade taxes or because some income was derived in black markets).
This underreporting will cause expenditures relative to income to appear to be higher
than otherwise and hence savings will appear lower than it is in actuality. Also, some
types of expenditures could be considered a form of savings. For example, expenditures
on education might be considered a form of savings if the human capital produced yields
higher incomes or the income of the individual who received the education is transferred
back to the individuals who paid for the education. Expenditures on durable goods might
also be a form of savings because durable goods yield a service over a longer lifespan
than a nondurable good. Therefore, durable goods may represent an investment. Paxson
takes this approach by including durable goods in her measurement of savings. Hence
when creating savings variables, it is important to consider the variety of measures that
could be afforded dependant upon what is included in the measure.

From the literature we find the importance of certain demographic variables in
their relation to savings. Educational expenditures as well as the general level of

education obtained by the household appear both in Mckenzie and Meng, who examine
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educational expenditures during negative income shocks. Educational expenditure is an
important variable for two reasons. First, it relates to human capital development. If a
household is unable to smooth consumption of educational expenditures, there may be
serious long run implications for human capital development in the household and for
future incomes. Second, as alluded to earlier, expenditures on education may be a form
of savings. Investments in education will yield a long run return in the form of higher
income. If a household believes this return will be transferred back, i.e. if the parents
expect their children to care for them in old age, they have an incentive to spend on
education in the present in expectation of gaining some return to that investment in the
future. Interestingly, Meng and Mckenzie find divergent results when examining
educational expenditures during negative shocks. Meng finds that uncertainty decreases
expenditures on education, while Mckenzie finds that during the Mexican peso crisis
educational expenditures actually increased. These findings will be further discussed in
their respective reviews.

Other important demographic variables are shown to be the age of the household
members as well as the number of dependents in the household. It will be seen that
saving behavior varies with age, with saving being highest at middle age and lower at old
age and youth. The effects of age are important in providing support for the life cycle
model. Furthermore, a household with a large number of dependents (non-income
earners) are likely to depress saving since expenditures are required for the care of these
individuals. Households with members in school are also predicted to have lower savings
rates, but as mentioned above, expenditures on education could actually be a form of

savings.
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The precautionary savings model appears in the articles by Meng, Skidmore,
Hurd and Lee, and Kim. This model states that households will increase saving under
uncertainty in order to guard against future negative shocks. Again however, the problem
arises in finding an appropriate measure of uncertainty. Skidmore is apparently
successful in measuring uncertainty by calculating uncertainty based on damages caused
by natural disasters over time (assuming that higher damages create higher uncertainty).
Meng is also successful in using a calculated likelihood of unemployment, although this
method may only be applicable to China, which had until recently guaranteed the
employment of its citizens. Hurd and Lee show that risk aversion and impatience plays a
role in determining the rate of savings. Kim predicts that the increased market volatility
from the Asian crisis will increase savings to some extent but drops in income will offset
this increase.

Finally, the issue of liquidity constraints naturally arises, since a household's
ability to smooth consumption may often depend upon its ability to borrow money if
savings is not sufficient. Hurd and Lee make specific attempts to test for liquidity
constraints. They find that liquidity constraints do impede consumption smoothing
abilities, but their measure is also somewhat of a compromise because it includes only
financial market constraints, but does not consider a household's ability to use assets to
smooth consumption. In the other articles the liquidity constraint problem is most
evident in cases where consumption smoothing does not occur. The rest of this chapter

shall discuss these points in more detail.
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3.2 Literature Review One: “The Asian Crisis, Private Sector Saving, and Policy
Implications” by Yun-Hwan Kim.

“The Asian Crisis, Private Sector Saving, and Policy Implications” by Yun-Hwan
Kim provides a theoretical framework for analyzing the effects of the Asian Financial
Crisis on savings. Specifically, Kim evaluates the impacts of the crisis on private sector
savings both at the firm and household level in both the short and long run. Kim analyzes
savings from a relatively limited scope, focusing primarily on bank savings.
Furthermore, the author examines potential factors that have an impact on the savings
rate, including crisis-specific variables. A potential empirical model is presented,
although no empirical work is done. Given theoretical results, the author concludes with
policy recommendations. This review will focus most specifically on areas relevant to
household savings during the crisis.

Theory

Kim begins with an overview of the most prevalent theories on intertemporal
saving. The life-cycle model, of Modigliani and Brumberg (1954) is the standard
approach, stating that individuals wish to consume a relatively constant amount during
their productive and retirement years. Individuals save during their time employed and
then consume their savings at retirement. Since individuals have a desire to maintain a
relatively consistent level of consumption, a change or disruption in income will change
an individual’s rate of savings, resulting in consumption smoothing.

The precautionary savings model states economic uncertainty spurs the desire for
increased savings for the next period. A more specific model of precautionary savings,
Carroll’s buffer-stock model (1992), is concerned with the possibility of future

unemployment. Here, savings is regarded as the primary means to safe guard, or buffer,
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consumption in the event of a spell of unemployment. As the risk of unemployment
increases, so does the level of savings.

Next Kim examines some theoretical factors that are important in determining the
level of savings within developing countries. In this section, the discussion of
demographic factors is of particular interest for examining household-level savings. Kim
paid particular attention to demographic variables cited in the work of Lall (1990) and
Burney and Khan (1992). Lall examined households in India while Burney and Khan
looked at households in Pakistan.

The key demographic factors Kim notes as being relevant to the Asian crisis are
briefly highlighted: Female heads of households tend to save more. Perhaps there is a
maternal instinct in women that promotes saving, or perhaps women are more risk averse,
therefore they save as a precaution. Further, if women are the primary caregivers, they
may have a tendency to save for their children. The dependency ratio is equal to the
number of dependents in a household relative to household size. It is found that as the
dependency ratio increases, savings falls, since dependent members contribute to
consumption but not income. It is found that the age of the household head affects
savings; as age of the head increases past middle age, savings decreases at a decreasing
rate, following the lifecycle theory. Individuals who are illiterate were found to save less,
perhaps because many savings plans are overly complex and involve excessive
paperwork (Kim, 336). Oddly, in the Pakistan survey it was found that as the education
of the household head increases, savings decreases. The justification here is that an

educated household head is more likely to have other members of the family pursue
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higher levels of education, thereby increasing education expenditures and reducing
income.

Kim then moves on to other factors that might influence saving after the Asian
crisis. Because of the crisis, financial institutions are thought to have become more
cautious in making large loans to industry, hindering productive activity and therefore
raising the likelihood of unemployment at the household level (Kim, 346). Kim predicts
that financial market liberalization will have a negative short run impact on savings. He
asserts that financial market liberalization will lower the liquidity constraints faced by
households and hence increase borrowing. However, as is seen from above, financial
institutions might be less willing to lend. Even considering the liberalizations, it is likely
that households faced increasing liquidity constraints as a result of the crisis, making it
more difficult for them to borrow. Thus, Kim’s hypothesis may be false. In the very
long run, market liberalization should increase incomes and thus savings should increase
as well.

Leading up to the crisis, Asian countries enjoyed very stable economies. Kim
argues that the Asian crisis had a very large impact on economic uncertainty, which
reduced long run savings. One factor related to lower long-term savings is the
diminished confidence in financial institutions after the crisis since individuals will
decrease their savings if they do not trust the banks to keep their money safe. Kim
provides some evidence for this idea by examining changes in the allocation of different
time deposit maturities in Korea. In 1996, before the crisis, one-year deposit maturities
accounted for 17.1% of the market for deposit maturities while deposit maturities lasting

more than two years accounted for 39.2% of the market. After the crisis in 1999, these
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deposit maturities reversed, accounting for 45.8% and 6.3% for the respective one-year
and over two year maturity rates. Unfortunately, we are unable to determine if the
number of deposits changed from his measure. Hence, although quite unlikely, the
changes above could occur if households were increasing the number of deposits in banks
and simply preferring short-term deposits to long term deposits. Thus, the evidence that
Kim provides for an erosion of long run savings is somewhat questionable.

Finally, increases in poverty should have a negative effect on savings. Kim notes
that increased poverty results in lower incomes, “difficulties planning long-term
consumption/savings options and results in poorer education of children, which has long-
term adverse implications for employment and income (Kim, 342). The poverty rate may
be a form of transitory income since Skoufias et a/ note that with respect to the impacts
of the crisis, “transitions into and out of poverty reveal remarkable fluidity” (Skoufias et
al 2000, 110). However, a methodological problem exists with this measure because
different measures of poverty may yield very different results.

Although, Kim does not conduct any empirical testing of his hypothesis, he does
provide some theoretical ideas about the effects of the Asian Crisis on savings. Kim
predicts a short run increase in savings during the crisis due to precautionary saving.
However, this increase will differ among households of varying incomes. Lower-middle
and middle income households will increase savings to create a larger reserve of savings
in light of higher unemployment risk. However, high income households will already
have significant savings, and hence they may not change their savings pattern much.
Kim theorizes that very poor households do not save a large amount to begin with and

they will therefore be unlikely to alter their level of savings significantly. However, as we
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will see, Meng finds that most urban Chinese households were able to smooth
consumption even under unemployment, indicating an ability to alter savings (Meng,
483).

Kim believes that the long-run effects on savings will be negative due to the
decreased confidence in financial institutions, higher poverty rates, and “increased
variability in business sales” (Kim, 347). He also presents a number of policy
recommendations aimed at increasing long term savings plans. He suggests governments
should offer bonds in smaller denominations, create a system of deposit insurance,
increase levels of microfinance to increase savings in the informal sector where interest
rates are very high, and promote education, particularly of women in order to increase
future earning potential (Kim, 347-348).

Although Kim does not do any empirical analysis, he provides a potential
empirical model analyzing savings during the crisis. The model is based on the standard
household savings model: S, = g(Y, R), which when incorporating the factors mentioned
above, is,

Sh=g(Y,R,v,p ¢ f). 26.
Where Y is disposable income, R is the rate of return on deposits, v represents economic
uncertainty, p is the level of poverty, ¢ represents confidence in financial institutions, and
f is financial liberalization. The author should also have included variables for the
demographic factors he mentioned earlier, but he neglected to do so. Kim has yet to test
the model because the recovery was not yet complete at the time of publishing. It is
expected that an increase in Y will cause savings to increase, changes in R are ambiguous.

Economic uncertainty, v, is expected to have a positive impact through the precautionary
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savings motive, increases in poverty, p, are predicted to lower savings. Lower
confidence in banking institutions, ¢, should decrease bank savings and financial market
liberalization, f, is expected to negatively impact savings.

This article is particularly interesting because it relates exactly with what we wish
to analyze: the effects of the Asian crisis on savings. Although Kim’s proposed model
specifically pertains to the financial crisis, the relevance of financial market liberalization
is questionable. Kim predicts financial market liberalization to have a negative impact on
savings. However, as mentioned above, the effects of financial market liberalization
during the crisis may be limited because liquidity constraints are likely to have increased
during the crisis regardless of liberalizing efforts. Measures of economic uncertainty and
confidence in financial institutions both relate to precautionary savings, with economic
uncertainty determining the level of precautionary saving and confidence in banks
determining the method of saving chosen (such as assets or savings accounts). These
variables may be of great importance over the financial crisis. Yet they may also be quite
difficult to quantify. Overall, Kim’s framework includes some very relevant variables

relating to the Asian financial crisis, but also some that may not be particularly relevant.
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3.3 Literature Review Two: “Unemployment, Consumption Smoothing, and
Precautionary Saving in Urban China” by Xin Meng.

Xin Meng’s article “Unemployment, Consumption Smoothing, and Precautionary
Saving in Urban China” provides insight into how urban households in China are able to
react to dramatic increases in uncertainty and the frequency of income shocks. In the
mid-1990s, China underwent significant economic reforms that greatly liberalized much
of the economy. Small and medium state-owned enterprises began to focus heavily upon
improving efficiency and increasing competitiveness. Guaranteed lifetime employment
was abolished and the health care system was changed from universal care to a co-pay
arrangement. These reforms increased growth but at the expense of much greater income
uncertainty and urban unemployment rates that jumped from 8.5% in 1995 to 17.3% in
1999 (Meng, 468). Meng seeks to analyze the effects of the increased economic
uncertainty and negative income shocks on household savings. Specifically, Meng
attempts to answer some questions regarding household savings: Are urban households
in China able to smooth consumption during adverse shocks? Are households with
unemployed members able to adjust to future income shocks? Do households save more
under uncertainty?

Theory

Meng analyzes household savings by using a model of the permanent income
hypothesis that accounts for precautionary savings. The permanent income hypothesis
states that individuals consume out of permanent income and save or borrow from
transitory income. Transitory income is the difference between received and expected
income. If transitory income is positive, it is saved. If it is negative, the individual

borrows in order to maintain consumption. The precautionary savings model states that
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as uncertainty about future income increases, the individual increases savings to create a
buffer against potential future drops in income. Meng theorizes that increased
liberalization in China will cause temporary income shocks to occur more frequently,
therefore increasing income uncertainty and the chance of unemployment. This will
cause households facing uncertainty to increase their savings. Households with
unemployed members will consume out of savings in order to smooth consumption.
Methodology and Data
Meng uses a relatively simple version of the permanent income model and adapts
it to account for precautionary savings. The model is specified as follows (Meng, 470):
C.=a+pBY" +yY +kUC, + Ax, +¢,. 27.
Where C, is consumption of household 7, ¥,” is permanent income, Y/ is transitory
income, UC,; represents income uncertainty and x, represents household characteristics.
The [ term is a measure of the marginal propensity to consume out of permanent
income and the y term is the marginal propensity to consume from transitory income.
The strict model of the permanent income hypothesis states that =1 and y =0, meaning
all consumption comes out of permanent income and, hence, transitory income is not
used for any consumption. In reality, in the presence of liquidity constraints, it need only
be that § >y for a “weaker” version of the permanent income hypothesis to hold. As we
shall see later, Paxson finds support for a “stronger” version of the permanent income
hypothesis, where y =0 cannot be rejected. When [ >y, then it is shown that the
household is able to smooth consumption. As a measure of permanent income, Meng

chooses to use the weighted average of past incomes and adjusts them according to the

risk of unemployment in order to account for income innovations. Meng noted that other
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measures might be more desirable, such as those measuring transitory income from
exogenous shocks, or using estimates of permanent income based on human capital
theory."! However, the nature of the dataset made the weighted average of past incomes
most applicable. Since Meng only has income measures for five years, this measure of
permanent income does not incorporate the very long run income trends of households,
especially those of younger or older households who might be not earning at a level that
coincides with their expected lifetime annuity of income. To measure transitory income,
Meng simply takes the difference between expected and received income.

Uncertainty is measured using two methods. First, the author measures the
variance in income between 1995 and 1999. Second, he creates a variable that measures
the average probability a household will experience the unemployment of one of its
members. This probability is measured as a function of age, education, health, sector of
employment, sex and region. The probability of unemployment provides a measure to
test the impact of future income uncertainty whereas the variance in income will show
how a household reacts to past income uncertainty.

The data used to test the hypothesis came from the 1999 Urban Household
Income, Expenditure and Unemployment survey (UHIEE) The data is cross sectional and
represents 4,494 urban households comprising 13,538 individuals. Each household is
asked to divulge their yearly income from 1995 to 1999. Meng was able to gather a

usable sample ranging from 3,874 to 4,094 households.

' Measuring transitory income from exogenous shocks will be discussed in the review of Paxson (1992) on
page 83.
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Results

The author estimates the probability of unemployment for an individual and then
uses the results to estimate employment uncertainty for each household.'” In estimating
the income probability, Meng finds that women were more likely to become unemployed
than men in 1999, as compared to 1995 when there was no statistical difference. This is
perhaps because the sectors where women were likely to be employed underwent
significant reforms during this period. Older individuals were also more likely to
experience unemployment in 1999, as lifetime employment began to be phased out.
Individuals with greater education were less likely to be unemployed in both periods
thanks to human capital development. It is found that those employed in central state and
local state sectors were less likely to be unemployed in 1995, when compared to the
private sector, the omitted variable. Collective sector unemployment saw no significant
difference from the private sector. However, in 1999, unemployment was more likely to
occur in the local state and collective sector than in the private sector, while
unemployment continued to be lower in the central state sector. This is because many of
the reforms were aimed at increasing the efficiency of small and medium enterprises,
which were often located in the local state and collective sectors.

Meng was then able to apply these findings to households regarding sectoral
unemployment to estimate the average probability a household would experience
unemployment of at least one of its members. Meng tested consumption smoothing with
regard to total consumption, food consumption and education expenditures. Meng found
a significant difference between the behavior of fully employed households and

households with unemployed members for both the total consumption and food

"2 See Table 1 reproduced from Meng at the end of this review.
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consumption regressions. Hence, the author stratified the sample according to
employment status to analyze the separate effects on consumption smoothing between
these cohorts.

The results indicate that for unemployed households, the marginal propensity to

consume out of permanent income, 3 , is 56% while the marginal propensity to consume
transitory income, ¥, is 40%; fully employed households have B=50% and y =27%."
For both sets of households, f is significantly different from y . This result indicates

that the permanent income hypothesis holds for total consumption. Both groups are able
to smooth total consumption under negative income shocks because the households are
not forced to spend a larger amount of their transitory income relative to permanent
income to maintain consumption.

The author also points out that savings was positive even for households with
unemployed members, thus leading Meng to conclude that perhaps unemployed
households may be deriving income from other sources, such as loans from family
members or jobs in the informal sector.

The variance in income between 1995 and 1999 showed a negative and significant
impact on total household consumption. As the fluctuation in income increased for a
household, consumption decreased, and therefore savings increased. This result fits the
precautionary savings model because households were shown to increase savings under
uncertainty.

Furthermore, the probability that a household will experience unemployment has

a negative and significant effect on consumption for both households with and without

13 See Table 2 reproduced from Meng at the end of this review. Please note that [1 represents selected
discount rates t used to adjust the measure of permanent income in order verify that the results are robust.
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unemployed members. This result shows that as the probability of unemployment
increases, households reduce consumption and increase savings. This result was
strongest for fully employed households. It remained significant for households that had
unemployed members because the probability of unemployment was conducted for the
entire household, so it could be that another member might become displaced.

Examining food consumption smoothing, it is again found that the permanent
income hypothesis holds."* Both unemployed and fully employed households were able
to maintain consistent levels of food consumption during economic shocks. The variance
in income measure was not significant with regard to food consumption, perhaps because
food is essential. An increasing probability of unemployment reduced food consumption
to a small degree, although most consumption reductions occurred for non-food goods
under unemployment uncertainty.

Regarding consumption smoothing for education, the authors find no significant
difference between the marginal propensities to consume out of permanent versus
transitory income."> This result shows an inability for households to smooth spending on
education during negative income shocks. The variance in past income and the
probability of unemployment were shown to reduce spending on education. Therefore, as
uncertainty increases, spending on education falls. This result must occur because
education requires a long-term investment — households cannot simply invest in
education when incomes are high. In this way educational investments are “lumpy.” The
fact that households are unable to smooth expenditures on education indicates the

presence of liquidity constraints that prevent these investments from being made. The

'* See Table 3 reproduced from Meng at the end of this review.
' See Table 4 reproduced from Meng at the end of this review.
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inability to smooth expenditures on education has significant long-term welfare impacts.
If households are unable to smooth education spending during negative shocks, they may
be forced to remove a child from school. If a child is removed from school, his or her
ability to earn human capital is diminished which has long run effects on the earning
ability, and hence welfare of that individual. Meng expands on this point by noting that
the inability to smooth educational expenditures could lead to increased income
inequality among households due to biased human capital development (Meng, 484).
Furthermore, there are impacts on the savings of households. Higher human capital
development, and the increased income it brings with it often provide a source of
intergenerational income transfer from the owners of human capital (the children) to the
investors in human capital (the parents).
Conclusions

Meng’s results show that urban Chinese households are able to smooth total
consumption and food consumption in the presence of the greater number of negative
income shocks seen after liberalization efforts occurred. Therefore, the permanent
income hypothesis is supported in these situations. Unfortunately, it was shown that
households fail to smooth consumption for educational expenses. This suggests a need
for government intervention to help provide adversely affected households sufficient
access to education. The data show that households do increase savings under
uncertainty. The significant result regarding the probability of unemployment indicates
that seeing a potential negative future income shock, households with both employed and

unemployed members will save more in anticipation of that shock.

53



There are a few significant differences from the analysis this article provides and
how well it will pertain to the Asian crisis. First, Chinese households experienced a
number of smaller, negative income shocks, whereas the Asian crisis was a single, very
large shock. Secondly, these shocks occurred after significant market reforms in an
economy that did not have much experience with unemployment due to some of the
lifetime employment schemes in the state sector. The economies affected by the Asian
crisis were relatively well-developed markets although liberalizations were still
underway. This article does provide a straightforward model for analyzing household
savings under uncertainty. However, estimating the probability of unemployment may
be problematic in countries that did not guarantee employment. Meng provides this
explanation (Meng, 472):

In a normal situation, the predicted probability of being unemployed
may not be a good measure of income uncertainty because the relationship
between probability and uncertainty is non-linear, that is, uncertainty is at its
peak when the probability of unemployment is 0.5. However, in urban China,
the certainty situation involved a zero probability of being unemployed due to
the labor market institutional setting until the mid-1990s. Hence, this past
experience is the appropriate certainty measure for Chinese households so that
anything which is above zero probability of being unemployed increases their
future income uncertainty. An individual moving from a world of near zero
unemployment to a world in which the probability of unemployment is 70
percent will save more for this future uncertainty than an individual moving to a
world of 50 percent unemployment probability.

Perhaps the most important results have to do with household smoothing of
educational investments. Since human capital development is so crucial to future

household welfare and also savings, it will be essential to consider these expenditures as

a form of household saving when studying the financial crisis.
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Table 1

Resulls from probdl estimation of uncmployment

1#5 1999
Marginal clliac 1 -ratio Marginal eflca f=ralio
Ape —0.0022 —3.49 00281 12.19
Aped 0,000 14,08
Years of schooling —.al21 —13.5 —00]133 — (83
Dummy for being healthy —0.onTl —0.26 —0L0422 —3.24
Cenlrml fdake seclor onssy 6,37 AN 3.24
Local slate secior —00392 —4.34 00454 4.749
Collective sector naolgE 1.19 01347 .84
Dhuminy or male oonl4 .31 00231 3.89
Regional dummics Yes Yes
Mumber of ohs, 12357 379
Pacudo K- 073 0,125

Notes, (13 The resulls are manginal efiects, which Ddicale bow 3 unit change in the independent variable affects
the change of the probability of being unemployed. (21 Both conimal stale and local akide seciors are siale-owned,

Table 2

Scleded resulis from todal consumption regression
4 =01 4 =05
Coef. -ratio Cioef. I-ratio
Total sample
Penmanent income () 0540 13.97 0.52 15.93
Tranzitory income () 03l 5003 0.29 4.57
Predided probability of unemployment — G659 —3.73 —h].32 — 360
uriance of last 4 years inoome + 10F -1 —2.10 —0.29 —2.91
Teal on consumplion smoothing: f - LN E 1.41 0.22 ENCE
Mumber of ohs, S ETREN !
Addjusted R .40 01,40
Employed
Permnent insane () 047 I 1.67 0,50 13,35
rinailory ineome (¥ ) 0.29 4,20 0,27 1.84
Predicied protsability ol ||||-:'||||"Itf\'|11::l1l 70,21 3.20 fh, 38 1.0
Wirtanes of i 4 years income & 10 0.4 1.74 0,28 2,63
Taal on consumplion smoothing: & - LI} 297 0,23 3,36
Mumbizr ol ohs, R AR
Adjusted &2 038 0,39
Inempiloyed

Penmanent income () 038 [ 0.56 10,080
Transitory income () 039 587 0.40 535
Predided probability of unemployiment — 3% —1.66 —39.53 — 166G
Variance of last 4 vears income + 107 — 46 —2.87 — .41 —2.38
Testl on consumption smoothing: § = w1y 2.4 016 2.11
MNumbizr of ohs, 10656 L0506
Adjusted 8 0.36 0.3s

Mate, Oither varables included in the regression are: age and vears of schooling of the household head, household
sime, pereentage of different age and gender groupin the hosschold, whether the houschold size changed in 1999,
and a group of regional dummy variables.
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Selectad resulis from Toed consumption nezession

Table 3

A=0l a=09
ol I-ralico Ciell. 1 -ratio
Total sample
Permunent income (4] 1% 13,500 i3 14.42
Tranzilory income (3 ) 0.u7 5.0 0.a? 472
Fredided probability of spemplommeni -11.25 —4.24 —20.21 —4.12
Warlanoe of lasl 4 veurs income + lig —0, 02 —(). 80 — .05 —1.70
Teat on consumption smoothing: 8 = 0. 06 4.5% LY 450
Numher ol ohs, e A0k
Adjusted R 0.39 0.39
Ermplowed
Fenmanent [ncome (4 01z 1.0 i3 1151
Transitory income (3 ) 0. 06 22 L. 397
Fredided probability of spemploaneni =20.13 =1.31 =15.00 =317
Warianoe ol lasl 4 years imooimne lig —0,01 —(1.45 — i — 145
Teat on consumpiion smoothing: # = 0.06 iaz n.a7? 403
MNiumber ol abs, K ANRY
Adjusted B* 0.36 036
Unemployed

Femmanent income (4 0.1% 9.82 o7 I
Tranzilory income () 0.1 G0z R 380
Fredided probubality of mspemploanent 14, 4 1,81 14,77 1.%3
Warianoe of lasl 4 yedrs inoome + 10 e — 0.1 —1.4% — 008 —1.18
Teal on consumpiion smoothing: & - 0,08 A5 n.a7 2.89
Number ol ahs, 1046 |05
Adjusied B .46 0,46

Table 4
Seledad resulis from educational expenditire wgression (iotal sample)

=101 &=10.9
ol f-ratin ol f-ratic

Fenmanenl ingane ([7) oy &, 87 007 1.73
Permanent income +dummy for unemployed — {2 —2.80 —m —2.84
Trunsiory meome () LS 3.0 305 1.3%
Predided probability of unemployment —1156 —2.33 —11.02 —2.25
Wirnmee of lns 4 Years inoomc + 1 (L5 2.15 (0,006 2,31
Teston consumption smoothing (employed): § = o2 1.9 (. 1.51
lzal on consumption smoothing (uncmp. ) § =y Ouis —i. 14 (0 0,26
Mumiber of ohserations 4094 FTan
Adjusted B2 0.17 07
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3.4 Literature Review Three: “Tests of the Permanent Income-Life Cycle
Hypothesis Based on Household-Level Panel Data from Korea” by Michael D. Hurd
and Hoe-Kyung Lee.

Michael D. Hurd and Hoe-Kyung Lee use panel data to test the predictions of the
life cycle, or age, effects on consumption within the framework of the permanent income
hypothesis. The authors address the following questions: Do individuals choose
consumption based on lifetime resources or on present income? Focusing on age and its
relationship to savings, the authors test if individuals dissave (borrow) when young, save
during middle age when income growth is highest, and then dissave at retirement. Next
Hurd and Lee hope to estimate the “subjective rate of time discount” which will aid in
explaining consumption decisions over the lifetime. This is essentially a measure of
impatience similar to that used in the buffer stock theory of saving discussed on page 27.
Finally, the authors estimate a version of the permanent income hypothesis to see if age
has an effect on consumption in that model. This review first examines Hurd and Lee’s
theory, methodology and results. The results provide evidence that supports the
importance of life cycle effects within the permanent income hypothesis. The results also
point to the importance of liquidity constraints and their ability to impede consumption
smoothing. This review concludes with issues concerning the East Asian crisis.

Theory

Hurd and Lee analyze the importance of life cycle savings effects, which relate to
age, on the permanent income hypothesis. The permanent income hypothesis assumes
individuals choose to consume based upon lifetime resources. Hence, consumption is not
solely determined by present income. The life cycle model claims that over an

individual’s lifetime, his or her consumption path varies according to age. The theory
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states that a young individual will dissave until income becomes sufficiently high. At
this point, generally at middle age, the individual will save a large portion of income, and
then upon retirement or old age, the individual dissaves again as income falls. Over the
life of the individual, consumption remains smooth, although growth in consumption
increases during young and middle age and decreases at old age. The permanent income
hypothesis places less emphasis on the age of the individual, simply stating that
individuals will consume permanent income. Hence present income does not matter;
changes in consumption will be based upon new knowledge regarding a change in
permanent income. In the presence of liquidity constraints, these models are not as
viable: a household will be unable to smooth consumption and hence consumption will
follow a path very close to present income.
Methodology and Data

The authors derive the following relationship from the lifecycle model (Hurd and Lee,
109):

dlne, r-p h )3

dt 4 y

This equation states that the percentage change in consumption over time is equal to the

real interest rate, », minus the subjective time rate or discount, p, minus the risk of
mortality (dependent upon an individual’s age), A,, over a value,y, that measures how
risk averse a household is. The subjective time rate of discount, p , essentially measures

how impatient an individual is. If the individual is impatient, he or she has a strong
desire to consume in the present. Therefore a relatively higher interest rate is required to

encourage the individual to save. This impatience is tempered by risk aversion, measured
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by y, that encourages the individual to save more. Hence, Hurd and Lee are deriving a
permanent income model with precautionary savings. Ifr > p+4h, consumption
increases. If the real interest rate is less than the risk of mortality plus the discount rate,
consumption will fall. The risk of mortality is close to zero when the individual is young
and increases as the individual ages. Therefore, for a young individual, when 4, is close
to zero, consumption increases if » > p.

To consider income effects in this model, the authors use the permanent income

hypothesis. The equation derived for empirical estimation is the following:

dine, _dk(t) _dlny} dv,
dt dt dt dt

29.

This statistical model states that the percentage change in consumption is equal to the

change in the age effect (which includes the age of the individual and risk of mortality at

dk ()
t

any given time), , minus the percentage change in permanent income, plus a

. dv . .
residual, 7’, that accounts for other determinants of consumption, such as household
t

preferences, as well as the error term (Hurd and Lee, 111). The authors derive the model

so that “permanent income is stable” and that changes in preferences do not occur (Hurd

Iny? ) )
and Lee, 111). Hence, both dz—ty” and dc;;’ are equal to zero. This assumption allows

the authors to claim that Equation 29 is equivalent to the life cycle model, since

dk(ty r-p h

dt y %
The authors obtained panel data for 3,900 households from the 1984 Family

Income and Expenditure Survey of Korea (FIES). The households reported consumption
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and expenditure data monthly for 12 months. The data set did not include retired
households nor did it include any rural households. Not all households remained in the
sample for the full twelve months, thus the number of observations per household varies.
The authors were able to use the data to obtain average growth rates in consumption
based on age. The authors fail to note how they separated an individual’s age from the
household, i.e. whether by the age of the household head, or by other means.

Hurd and Lee decide to stratify the sample based on whether or not the household
faces liquidity constraints. In order to estimate the presence of liquidity constraints, the
authors use dividend receipts and income earned from interest. The authors believe that
if the household is not liquidity constrained, it will have these receipts. Thus, in the
presence of a negative shock, the household will have savings available and it will be
able to smooth consumption. This measure is helpful, but ignores a household’s ability to
hold savings in assets. Consequently, estimates of the presence of liquidity constraints
may not provide an entirely accurate measure of a household’s ability to smooth
consumption.

Results

The results provide evidence in support of the life cycle savings effects for
households that are not liquidity constrained, and weaker support for these effects for
households under liquidity constraints. It is shown that growth in consumption increases
up to a certain age, implying that the real interest rate, 7, is greater than the discount rate,

o, and then as the risk of mortality increases, towards old age, consumption growth falls.

Next, substituting the value of the Korean real interest rate for » and an estimated value of

y from an earlier study on U.S. data into r=p , the authors find a value for p, the

4
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subjective time rate of discount, or level of impatience. They find that the discount rate
was greater for liquidity-constrained households.'® The higher discount rate, the authors
argue, caused households to increase consumption, thus further contributing to the
liquidity constraint that some households faced in the sample.

Hurd and Lee assume there is no change in permanent income. Hence, only
changes in transitory income occur. The authors further assume that households are
aware that changes in income are only transitory, hence, these changes do not affect
consumption. Two regressions using Equation 29 are estimated in order to see the age

effects more specifically. The first estimation of Equation 29 does not include permanent

dlny’

income, , assuming that it does not change. The second does include permanent

income. The assumption of stable permanent income is problematic for liquidity
constrained households because the age of the household affects income, as age increases
permanent income is revised upward, showing a positive relationship between age and
income. Hence estimating the regression without the permanent income variable causes
consumption growth to increase over the entire lifetime; while a fully specified model
shows a relatively constant growth in consumption under liquidity constraints. The
model works better without liquidity constraints, allowing the authors to show that it is
possible to track consumption growth without knowledge of income changes.

Finally, the authors estimate average changes in income and consumption for
differing age categories. They find that without liquidity constraints, young households

experience very high consumption growth, this growth decreases and remains constant in

' See Table 5 reproduced from Hurd and Lee at the end of this review.
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middle-income years and decreases past the age of 50."” For savings, this may indicate
that households dissave, or borrow in youth, begin saving at mid-life when income is
high, thus trading consumption growth for increased saving, and dissave after retirement
causing falling consumption growth as savings is used for consumption. For liquidity-
constrained households, it is found that the consumption path follows very closely to the
income path, although consumption does increase over time. This indicates that these
households experience difficulty smoothing consumption over the lifetime.
Conclusions

Hurd and Lee provide support for the life cycle effects on savings, although this
support is strongest for households without liquidity constraints. An important
implication of the results is that, on the whole, if a nation has a large number of elderly
citizens, its private savings will decrease. The authors claim to have found little support
for the permanent income hypothesis because it, “relates the level of consumption to the
level of income, which historically has made estimation difficult” (Hurd and Lee, 122).
This may be partially due to an overly simplistic measure of income, which averaged
income over the population.

Despite the weak results related to the permanent income hypothesis, this study
can provide some insight into the effect the East Asian crisis may have had on household
savings. First, it is shown that households facing liquidity constraints follow a
consumption path that is closely linked to present income. Hence, these groups do not
have significant savings. For liquidity-constrained households, it is likely that the

financial crisis might have caused significant drops in consumption. Households without

'7 See Table 6 reproduced from Hurd and Lee at the end of this review.
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liquidity constraints would be more able to consume savings after a negative income
shock and hence, they likely weathered the crisis much better than households with
liquidity constraints.

Also, the Asian Crisis may have differential impacts on depending on age.
Retired households with little or no income are likely to see little negative effect from the
crisis because they have already created a stock of savings and are simply in the process
of consuming that stock. Middle-aged households may fair worse because this is the
point in life when the household is saving most heavily. A crisis during middle age will
force the household to save less or reduce saving in order to maintain consumption. This
would necessarily make fewer savings available at retirement. A young household
borrows in order to increase consumption growth. During a crisis, it is likely that young
households would face liquidity constraints, therefore limiting their ability to consume at
the desired level. The liquidity constraints would likely have a smaller negative impact
on savings for young households than for middle-aged households. After the crisis, when
young households are middle aged, they will be able to save significantly during their
highest income-earning years; however, savings would be somewhat lower than had the

negative income shock not occurred.
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3.5 Literature Review Four: “Risk, Natural Disasters, and Household Savings in a
Life Cycle Model” by Mark Skidmore.

In his article, “Risk, Natural Disasters, and Household Savings in a Life Cycle
Model,” Mark Skidmore tests the precautionary savings model as it relates to the life
cycle model of savings. In most empirical work, tests of the precautionary savings model
examine uncertainty of future income or employment. Skidmore examines the
precautionary saving tendency that arises from losses associated with natural disasters.
He attempts to determine the effect that natural disasters have on household savings.
Skidmore aims specifically to find the impact on household savings given the likelihood
of a natural disaster in the future. Also, Skidmore seeks to determine if natural disasters
are a significant determinant of savings rates across countries.

In this review, the life cycle model with precautionary savings is explained. Next
Skidmore’s methodology and data are examined and the results of the estimation are
evaluated. Finally, the results regarding the effects of precautionary savings are
interpreted in relation to the East Asian financial crisis.

Theory

Skidmore uses a simple two-period life cycle model as the foundation for his
theory. To that he adds the potential for a loss in the second period associated with a
natural disaster. This potential loss is based on the probability that the disaster will
occur. Skidmore restricts the possibility of a natural disaster to only the second period in
order to examine whether households use precautionary savings to buffer consumption
for a potential future loss. Skidmore shows that as the probability of a natural disaster
increases, consumption in the first period will fall and savings will rise. Hence, the

household will practice precautionary saving in preparation for the possible event. A
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portion of savings in the first period represents a buffer stock of wealth to be used to
shield the household during the natural disaster. Skidmore notes that the natural disaster
may be responsible for two forms of loss: the loss of assets, such as a household’s home,
and the loss of income. Skidmore then theorizes that countries with a high number of
natural disasters will have a correspondingly higher rate of household savings compared
to countries that are of low risk for a natural disaster. The author investigates the
following countries: the United States, Japan, Germany, France, Italy, the U.K., Canada,
Australia, Belgium, Denmark, Finland, the Netherlands, Norway, Spain, and Sweden.
Skidmore observes a semi-positive correlation between per capita damages from natural
disasters and household savings rates (Skidmore, 24). Japan exhibits a high level of
savings and high per capita damages, whereas Sweden incurred low per capita damages
and has a correspondingly low savings rate.

The author also makes note that insurance for most natural disasters is not widely
available or is too costly compared to what the typical household is willing to pay.
Furthermore, Skidmore asserts that even in developed countries, government assistance
after a disaster will usually not repay the costs to households. Hence, households
typically bear the burden of a natural disaster. This burden requires households to save
more to cover the losses associated with a natural disaster than they would be required to
pay if insurance were available. The lack of insurance could be the primary reason for
precautionary savings, and consequently, it causes savings to be inefficiently high. This
is because, using the buffer-stock theory of savings, in the absence of risk, individuals’

impatience causes them to consume their savings, or to save less. However, if risk is
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greater than impatience (or the rate of time preference in a standard precautionary model)
the individual will save more.
Methodology and Data
Skidmore uses aggregate cross-sectional data for 15 OECD countries. The
measure of savings used is the net household savings averaged over a period of time in
order to eliminate cyclical effects. Income is measured as household disposable income.

The model estimated is the following:

; = B, + B,(GROW) + 3,(OLD) + B,(YOUNG) + B,(LFPOLD) + B,(SSBEN) + 3,(PCDAM)

The dependant variable is %, the net household savings rate. GROW is the

growth of per capita gross domestic product, it is theorized that as per capita GDP grows,
so should the savings rate. The variable OLD refers to the percentage of the population
that is 65 years of age or older, while the variable YOUNG represents the percentage of
the population aged 15 and younger. A nation with a higher percentage of elderly will
tend to have a lower rate of savings because older members reduce savings during
retirement. Furthermore, children cause households to reduce savings in order to provide
care for the child. This theory regarding age and saving was mentioned in the review of
Hurd and Lee (1997). LFPOLD is a variable measuring the labor force participation rate
of elderly men. The coefficient is theorized to be negative, apparently because if a male
is still in the work force at retirement age, he does not have significant savings to
consume, nor will he require significant savings if he is still working at such a late stage
in life. Skidmore does not justify why this variable only included men, and for that

reason, it may be misspecified. SSBEN measures “the ratio of public pension benefits per
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person over the age of 65 to per capita gross domestic product” (Skidmore, 21). The sign
of this variable is theoretically ambiguous. Skidmore notes that Feldstein (1977, 1980)
found that increasing pension benefits led to a lower household savings rate but that
others including Barro and MacDonald (1979) and Slemrod (1990) found no effect on
savings rates (Skidmore, 27). Finally, PCDAM measures the natural log of per capita
damages from natural disasters occurring between 1965 and 1995. This variable is of
course the basis for this study, and predicts that as the costs of damages increase, savings
will increase. The author estimates a number of other regressions using total damages
and as well as climactic disasters compared to geologic disasters, but these will not be
discussed.
Results

There are two important issues that must be discussed before proceeding to the
results of the regression.  The first is that the model was estimated with only 14
observations (one observation country, Denmark was excluded for reasons discussed
below). Such a low sample means that it is difficult to place confidence in the results.

Also, one observation, Denmark, was removed from the sample. Denmark was
deemed an outlier because its household savings rate is negative (Skidmore, 23). The
author makes a relatively strong argument for the elimination of Denmark, as it caused
the adjusted R” to be negative, and the elimination of any other single observation did not
cause significant changes to the results. Including Denmark in the regression caused
some variables that were otherwise significant to lose significance. The problem with
removing Denmark is that given such a small sample size, it is unclear if Denmark would

have actually been considered an outlier had the sample included a range of other
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countries. Consequently, it is recommended that Skidmore’s results be interpreted with
caution.

Moving to the results, it is shown that the per capita damages of natural disasters
do positively affect saving. Skidmore demonstrates that if the average per capita cost
from disasters doubles, savings will increase by .82%, ceteris paribus.'® This result
provides evidence for the precautionary savings model: As the probability of a natural
disaster increases, savings increases in order to shield the household from losses. He next
illustrates the cross-country affect the average natural disaster cost implies for savings by
showing that, “Japan, with US$4701 in per capita damages over the 1968-1995 period,
would have a saving rate that is about 2.73 percentage points higher than a country with
an average number of disasters” (Skidmore, 26). Thus, he provides evidence that the
increased costs associated with a high number of natural disasters may cause cross-
country differences in saving, ceteris paribus.

Furthermore, the author finds in some estimations that the percentage of the
population that is elderly affects savings negatively and also that the percentage of
children in the population also decreases household savings. This result conforms to the
life cycle model of savings. As mentioned in the review of from Hurd and Lee (1997),
individuals tend to save the most at middle age and dissave at youth and retirement.
Furthermore, the elderly and young might be dependents. As was seen from Kim’s
analysis, dependents are likely to cause savings to fall. The coefficients for per capita
GDP growth as well as for pensions and working elderly men did not turn out to be
significant. Skidmore’s results are strengthened somewhat in that when Denmark is

included, some of the disaster variables, such as total damages and per capita geologic

'8 See Table 7 reproduced from Skidmore at the end of this review.
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disaster damages are significant, although total per capita damages is not significant
when Denmark is included.
Conclusions

Skidmore provides a unique insight into the precautionary savings model. He
estimates the effects that a higher likelihood of natural disasters will have on household
savings. After removing the outlying observation, his results are quite robust but the tiny
sample size means the results should be viewed with caution. It would be interesting to
see this model estimated across more countries, regionally within a single country using
disaggregated household data or across time.

The results do allow some predictions to be made regarding precautionary saving
resulting from the East Asian financial crisis. Skidmore shows that a persistently high
likelihood of natural disasters will cause households to increase their savings rates. It is
likely that given the steady growth and low unemployment experienced by the countries
of East Asia before the crisis, that most households did not expect a crash. Hence,
precautionary saving may not have been an influencing factor on the savings rates of
these households (even though their savings, in general was quite high). Yet in the
aftermath of the crisis, if households remain uncertain about the future stability of the
economy as well as their own future incomes, households may choose precautionary
saving which could serve to increase overall savings. If households viewed the crisis as
merely a temporary episode, or if they believe that government reforms were sufficient to
prevent another crisis of the same magnitude, households may not increase precautionary

saving, therefore the overall household savings rate may not change.
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3.6 Literature Review Five: “The Household Response to the Mexican Peso Crisis”
by David J Mckenzie.

In 1994, Mexico was forced to devalue the peso which resulted in a financial
crisis in 1995. The crisis was highly detrimental to all households but its impact was felt
most heavily in the construction and financial services sectors: manufacturing wages fell
21 percent and per capita GNP dropped 9.2% (Mckenzie, 2). “The Household Response
to the Mexican Peso Crisis” by David J Mckenzie examines the effects the 1995 Mexican
peso crisis had upon Mexican households’ consumption. The article examines household
savings briefly, but places its emphasis on the impact the crisis had on the composition of
consumption, or the division of consumption between expendable goods, durable goods,
luxury goods and essential goods. Additionally, it analyzes the effect of demographic
factors such as educational attainment and age upon consumption smoothing. Mckenzie
also hopes to estimate the effects of the peso crisis on expenditures for education and
health care, and its impact on the labor supply and migration, although the latter two
topics will not be discussed here.  This paper is interesting because it examines a crisis
similar to the East Asian financial crisis in that it began after a currency devaluation and
it resulted in significantly lower incomes. Furthermore, examining changes in the
composition of consumption during the crisis provides the possibility to see if households
use durable goods as a substitute for financial market savings in the presence of increased
liquidity constraints.

Theory

Mckenzie uses a standard intertemporal consumption model to determine the

effects of the crisis on changes in consumption. It is theorized that the crisis will cause

households to dissave in order to smooth consumption. In the presence of liquidity
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constraints, households may be forced to reduce consumption if they do not have a
sufficient reserve of savings. While the author generally makes no theoretical
presumption regarding the effects on consumption of each variable he specifies, given the
previous literature reviews, it is not difficult to deduce the expected sign. The author also
examines various demographic issues with regard to the peso crisis. As the education of
the household head increases, human capital theory suggests that income, and therefore
consumption, should increase as well. However, because crisis-affected industries
typically require a higher degree of education, it can be predicted that households with
higher education will feel a greater impact from the crisis. The life cycle savings model
suggests that consumption should remain even over the lifetime of the individual but that
consumption growth increases up to middle age and then declines through old age.
However, the effects of age on consumption during the crisis may be correlated with
education. Since younger households tend to be more highly educated, their consumption
may be impacted more negatively during the crisis (Mckenzie, 12).

The main purpose of Mckenzie’s study is to determine how the composition of
consumption responded to the peso crisis. The composition of consumption refers to the
consumption basket a household consumes. The consumption basket includes
necessities, luxury goods, durables and expendables. The composition of consumption
may change as a result of an income loss because a reduction in income causes the
household to reallocate its consumption in order to maximize utility under a lower budget
constraint, which may cause changes in the division of consumption between different
types of goods. Additionally, a change in the composition of consumption might reflect

the presence of liquidity constraints. If the household is not able to dissave to smooth
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consumption, then it may alter its consumption basket in a way that emphasizes the
consumption of necessities such as food, and lessens expenditures on luxury goods. This
theory is known as Engel’s law. The author tests Engel’s law by estimating the changes
in the composition of consumption experienced by the household and comparing those
actual changes with the changes that are predicted by Engel’s law.
Data

To estimate the model, Mckenzie uses data from the Encuesta Nacional de
Ingreso-Gasto de los Horgares (ENIGH) survey. The survey was conducted in the years
1984, 1989, 1992, 1994, 1996, and 1998. Mckenzie uses the 1994, 1996, and 1998
surveys to estimate the changes in key variables between those time periods. The other
surveys are used for background information. The three surveys from 1994 onward
sampled between 12,815 and 14,042 households. The surveys offer very detailed income
and expenditures data, and include expenditures on various types of food.

Results

Mckenzie finds that households experienced a fall in income and a corresponding
drop in consumption during the crisis. Specifically, he finds evidence that agricultural
workers were less impacted by the crisis than workers in financial services, social
services, construction and commerce sectors. This indicates that households were unable
to completely smooth consumption through dissaving."” Furthermore, it is found that
households with more education experienced larger declines in consumption, holding all
else equal. This result was expected, indicating that the crisis impacted high-skill sectors
more than low-skill sectors. Also, households living in urban areas saw larger decreases

in consumption relative to rural households, reflecting the fact that the industries most

' See Table 8 reproduced from Mckenzie at the end of this review.
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adversely affected were located in cities. It turns out that younger households faired
slightly worse than older households, perhaps because of a relatively higher average level
of educational attainment for younger households compared to older households.

Moving on to the composition of consumption, national statistics indicate that
consumption of durable goods fell 45.7% in 1995, the year of the crisis. The results show
that expenditures on nonfood and non-necessity goods were significantly lower between
1994 and 1996 than between 1996 and 1998.%° For example expenditures on public
transportation, clothing, recreation and personal care items decreased during the crisis
period. The author also found that expenditures on health care fell during the crisis
period. This result has some worrying implications for the short term and perhaps even
the long term health of the household. Fortunately, educational expenditures increased in
the crisis period by 14.7% (Mckenzie, 31). The author makes no attempt to explain this
finding, but it could be a result of higher school fees.”' If this were the case, the amount
of education consumed would not change but households would simply increase the
percentage of income allocated to education.

On the other hand, expenditures on food were two percent higher in the crisis
period. Hence, it can be seen that some changes in consumption composition are
occurring, with households moving away from consumption of non-necessary goods in
order to consume more necessities. This result follows Engel’s law. The result is much
more significant if food expenditures are decomposed into different categories. Here it is
found that expenditures on “essential” foods, including grains and cereals, oils and fats,

eggs and milk were significantly higher in the crisis period. For example expenditures on

% See Tables 9 and 10 reproduced from Mckenzie at the end of this review.
*'T have no explicit proof for this hypothesis, but Felipe Millan-Calhoun, a Mexican student here at
Wooster, noted that he believed that the cost of education did increase during the Peso Crisis.
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eggs and cereals and grains were 53.7% and 26.6% higher respectively over the crisis
period. Conversely, nonessential foods such as alcohol, desserts, and “meals consumed
outside the home” fell by levels ranging from 11.3% for desserts and 28% for alcohol
(Mckenzie, 31).

After estimating the predicted changes in consumption composition according to
Engel’s law, Mckenzie finds “that the expenditure shares for food, cereals and grains,
milk, eggs, oils and fats, and education were significantly higher than Engel’s law would
predict, whereas households consumed relatively less of fruits, alcoholic beverages,
meals outside home, house cleaning and care, personal care, clothing, primary health care
and entertainment equipment than Engel’s law would predict” (Mckenzie, 17).

In order to analyze this effect further, Mckenzie estimates the expenditure
elasticity’s for these goods.”> This estimation allows him to determine if the crisis caused
some goods to become relatively more necessary and others more like luxuries. In this
estimation, Mckenzie finds that “food, cereals and grains, milk, eggs, oils and fats
became more of a necessity in 1996 than they were in 1994, while public transport,
educational materials, leisure expenses, clothing, primary health care and donations each
became more of a luxury” (Mckenzie, 20). Hence the crisis altered the necessity of some
goods more than others because it altered the expenditure elasticity of these goods. In
other words, during the crisis expenditures on food became more inelastic relative to a
time before the crisis. It is odd that educational materials became less of a necessity even
though households increased their expenditures on education.

Mckenzie finds that although households dissaved during the crisis period, they

did not have large enough reserves of savings to prevent significant drops in

2 See Table 11 reproduced from Mckenzie at the end of this review.
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consumption. Mckenzie notes that expenditures on durable goods fell more during the
crisis period than did nondurable goods. Nationally, the expenditures on durable goods
fell by 45.7% (Mckenzie 14). Aarberge and Zhu (2001) have found evidence that
households may use durable goods as a form of savings. The authors contend that
younger households spend a greater percentage of income on durables and less on
savings, while middle aged households allocate less income towards durables and more
towards savings. This result is interesting. Households may choose to save in durable
goods because liquidity constraints within the financial markets prevent them from using
bank savings or similar savings schemes. Younger households may save more in durable
goods for two reasons: First, younger households likely have lower incomes and are
hence subject to greater liquidity constraints. Secondly, younger households will begin
with fewer durable goods. Middle-aged households will likely have already accumulated
their durable goods and therefore choose financial savings instead.

Mckenzie states that households “postpone” spending on durable goods during the
crisis.”> If durable goods can substitute to some extent for savings, then decreasing
expenditures on these goods can be seen as a form of dissaving. Hence, households
facing liquidity constraints may be able to smooth consumption to a larger degree by
delaying investments in durable goods. Overall, Mckenzie notes that household savings
is likely to fall as a result of the crisis, mainly due to lower incomes (Mckenzie, 23).

Conclusions

Mckenzie provides a good example of how households react to financial crises

under liquidity constraints. This article brings to light the many complexities

surrounding consumption smoothing and consumer choice in general. Perhaps the most

 See Table 12 reproduced from Mckenzie at the end of this review.
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pertinent result of this article is the implied importance of considering durable goods and
other assets as savings. If households face liquidity constraints they will choose to save
in the form of non-financial assets such as durable goods. Along these same lines, if
households tend to spend a constant percentage of income on durable goods, then
reducing this expenditure during a crisis is equivalent to dissaving to smooth
consumption. Thus, how the savings rate is defined may have profound effects on
empirical results estimating a household’s ability to smooth consumption, especially

under liquidity constraints.
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Table 9
“Changes in the Composition of Consumption in Response to the Peso Crisis”
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Table 10
"Household Level Analysis of Expenditure Shares"
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“Does the total expenditure elasticity change over 1994-1996?”

Table 11

Coethoienl for ©
Lag Change in Change in
per capsta  log per capila o household
pependiture  ewpenditure sine Corrstant A2
Cependent vanable: “orisas “income “demographic  “price
2 in ahare o pifect® pfoct” oo pifect”

Y ] 5] E N Fi] [KE1 (RS
id 55 a & EFE ] 34Ty

Cerpals pnd Grana -00S -0 024 -0.02% 00 0588
{7 @7} =2 B 1.1 [ b

[LL.E 4 -0 =000 0.0a2 0005 0465
- 41 -0 Zan Lel b

Fish and Bsnlocd -0 -0 0T <0030 noao 0754
-3 W +432 1 +3 Td) Qe

ik @nd Wik Prochicts 0002 bz 0009 o2 o.am
5] 41 B foEn BT -

Epgga -0u0a3 B[] 0.0 0.0z 0450
Eisl i 42 Th 4 1.841 - 1

Cils and Fals 0002 Lo 0,020 non2 0.2
il 8y +2 21} 411 1

Vegetables 0003 ol ] <0.014 [ R rrd ] 00545
i1 &2 i0 75 A0B0 i Ty

Fruits 0.000 Sl ] 0,000 0 004 LR
ik 5] Su LAl 43N SR

Craneity st Smmeta L E ] 0.000 Q.02 L] 04
i) 18 10 Ol (R il A0 0

Aleshholic Drinka 0 .0a 0,008 0,015 -0 Dl 0165
0% SR A1 B 4818

Maaln consuimad cutslde home 0 004 0048 0,021 0034 0. A48
i) L E T 401 Ty L

Putic T posr 0 0 0001 0,018 0031 0 4%
af My o) iy A0 By 42 Ty

Hiairta G lden b @il Care ey 0 O0S Qain oo 1 ]
- il iy RN ] (AN

Parncnal Caro Soryicas 0000 0,000 006 000N 0. 068
il EK [l (R L] A0 e

E i af b 0.0y 0,023 0068 0000 0435
T L H 1. 74 [T

Educabonal Serdices Q001 a0e 0006 ooz 0,385
i 3p e i1 T

Educabonal Malersls 0003 0,005 0060 L.002 0285
e 4Ty (el ] A 00

Lisinume Expanses 0001 o 0005 -.0GT 0445
0.7 2 5y [k 4 0 50%

Clathing 0 D0 - G0 0061 -0 04 BAZT
oy A0 &1 aaEn 118k

Primary Health Care .00 LilliF3 0034 -BOg b.A430
[P o] (R [Pl L1] i

Hairtahsld Gooda and Fumiim -0 0,002 -0.04% 0008 02T
-0 &2 [rAL-] o 1&m Ay

Entariainemeni Equipmsal 0000 0,000 -0.00% -0 00y -0 0
0.2y 0008} 08 RUE ]

Yahicle Purchases -0.002 -0, 0004 0.0 0148
1.2 40 %5 4072 (LR

Transfers to non houschold members (.005 015 <0081 ol ] 0253
xry 120 4250 10 Sy

Donations (including to churdh) f.001 a.o02 <0001 <0004 0105
2 [LEL] ELE ] 4381}

Hotes,

Toilntmlnis abowh R paterhobed

AR SRR BB O e TREEN DB g o e Temmabul i 8 e Qoraet o apeiibed
B ben JAEEE B e TRn [T ol bereale Ssol] Readd o e DRl B8 ged Tale



Table 12: Household Saving Rates by Education Level

Househeld Savings Rate
1984 1989 1992 1994 1995

Total pogulation 85 1.1 12 141 85

No Schooling 4 52 g7 28 40
Incomplete Primary 5S4 as g9 95 49
Comglete Primary 91 105 15 104 64
Junior High 94 12 18 126 e
High School 102 19 132 156 11
Higher Education 125 132 168 194 158

Mean Savings Rates
1984 19689 1992 1994 1995

Total pogulation 32 53 -1.1 34 26
No Schooling 14 3.0 -16 33 -18
Incomplete Primary -3 31 -4.4 29 -35
Comglete Primary 14 -178 -38 29 51
Junior High 12 27 06 34 -19
High School 25 03 22 24 27
Higher Education 03 23 g4 88 31
Median Savings Rates

1984 1989 1992 1994 1995
Total pogulation g4 70 45 73 22
No Schooling 66 72 34 74 15
Incomplete Primary 69 90 42 80 26
Comglete Primary 72 95 &7 83 27
Junior High 75 95 74 86 35
High School ar 114 79 114 99
Higher Education 89 11.6 14.3 156 10.3

Change
1994-05
-4.6]

1.2
4.6
-4.0)
5.0
-4.5)
-3.6

Change
1564-05

51
-6.4)
-9.0
-8.3

51
5.7

Change
1984-959

5.9
5.4

5.1
-1

scurce: Selections from Tables 5, 52 and 5b of Attanasio and Saekely (1966, p15-17)
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3.7 Literature Review 6: “Using Weather Variability to Estimate the Response of
Savings to Transitory Income in Thailand” by Christina Paxson.

Studying Thai rice farmers, Christiana Paxson uses variability in rainfall to derive
an estimate of transitory income to test the permanent income hypothesis. This article
presents numerous econometric and methodological concerns that need to be considered
when attempting to estimate a household savings model in a low income country. First
Paxson’s theory, methodology and results will be discussed. Then the positive aspects as
well as the limitations of the model will be considered.

Theory

Paxson seeks to determine whether Thai rice farmers are able to smooth
consumption in response to income shocks. She uses a basic model of the permanent
income hypothesis to study consumption smoothing abilities. Paxson does not consider
liquidity constraints in this model, and therefore assumes that capital markets are perfect.
Under this assumption, households will consume all of permanent income and save any
transitory income. Hence the marginal propensity to consume out of permanent income
should be equal to one, while the marginal propensity to consume out of transitory
income should be close to zero. Theoretically, when households experience positive
levels of transitory income, it will be saved. If transitory income falls below permanent
income, the household will use its savings to smooth consumption.

Methodology and Data

In order to test the permanent income hypothesis empirically, it is necessary to
find a measure of either transitory or permanent income. However, the measures in
empirical work often suffer from problems of endogeneity because it is difficult to find a

measure of permanent or transitory income that is totally independent of its counterpart.
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In an attempt to correct some of the deficiencies that are associated with empirically
testing the permanent income hypothesis, Paxson departs from standard practice and uses
deviations in rainfall to estimate transitory income. Paxson notes that to estimate the
permanent income hypothesis, it is necessary to find a measure of either permanent
income or transitory income. Most empirical work chooses to measure permanent
income and allow transitory income to be absorbed by the residual. This is problematic if
there are components in permanent income that are also transitory. The effect of this
misspecification could be that the permanent income hypothesis is rejected.

To avoid these problems, Paxson uses deviations in rainfall to measure transitory
income. She assumes there is a positive relationship between rainfall and income.
Furthermore, Paxson claims that rainfall can be a good estimate of transitory income
because it is both exogenous and relatively unpredictable. Households will base their rice
plantings on expected rainfall in accordance to the average rainfall that is received.
Deviations from the average rainfall will therefore be unexpected, satisfying the
conditions of a transitory measure. If rainfall is greater than average over a specific time
period, then income should increase. The difference between the average (expected)
rainfall and the actual rainfall will be the transitory component. Hence, any increases in
income resulting from increased rain can be measured as transitory income. The author
estimates four rainfall variables to measure the effects of rainfall deviations depending on
the season. This model makes the simplifying assumption that rainfall is the only
production input to agriculture. Paxson analyzes the permanent income hypothesis from
a short term perspective, hence transitory income represents the deviation of realized

income from expected income, rather than the deviation of realized income versus the
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lifetime annuity of permanent income, as the longer-run life-cycle model of the
permanent income hypothesis would suggest.
Permanent income is operationalized as the following:
Y'=B"+B, +X"B, +¢. 30.
Permanent income is measured through a number of variables including the amount of

land owned by the household, the age composition and education of the household
members, which are subsumed in X, and regional and time fixed effects, B, and B,

respectively. It is estimated that as the amount of land a family owns increases, its
permanent income will increase. Higher education should increase permanent income.
Furthermore, Paxson estimates a measure of the variability of rainfall over time to
analyze any affects this may have household savings rates. Although Paxson claims this
measure is "theoretically ambiguous," it is in effect a measure of precautionary saving
and therefore increased variability should increase saving since income will be less
certain (Paxson, 16).

Paxson estimates three separate dependent variables for savings. The first is
simply measured as income less expenditures, the second measure includes durable goods
as a component of savings, and the third is measured as expenditure minus "sales of real
and financial assets" such as savings accounts, stocks, land, etc. (Paxson 20). Savings is
operationalized as:

S=a,+Y"'a,+Y a, +VARa, +Wa, +¢ . 31.
Where VAR is the variability of household income, Y is transitory income, Y’ is
permanent income and # are variables measuring the “life-cycle stage of the household”

(Paxson, 16). These life cycle variables are operationalized as the number of members
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within a household in particular age categories such as the number of household members
under age 18, the number of members between 18 and 64, etc. These variables are often
further divided to include education: such as the number of females aged 18-64 with
secondary schooling (Paxson, 25). Hence these variables are likely to provide very
accurate measures of the lifecycle savings effects of households compared to simply
using the age of the household head.

Paxson collected household data for farm households from the 1975/1976, 1981,
and 1986 Socio-Economic Survey, which yielded a usable sample of 4,855. The surveys
provide detailed consumption and savings data.

Results

Paxson finds that the transitory income estimates do have a significant impact on
income. If rainfall increases in the planting season by one standard deviation from the
average, income will increase by 175 baht.** An increase in rainfall during the growing
season and the harvest season will increase income by 44 baht and 68 baht respectively
(Paxson, 24). Paxson finds that the propensity to save out of income derived from the
rainfall variables is very high.> In fact, the hypothesis that the marginal propensity to
save out of transitory income is equal to one cannot be rejected for any of the saving
measures used. Hence, these results show support for the permanent income hypothesis.
However, Paxson finds that the marginal propensity to save out of permanent income is
not zero as predicted by theory, but is between 0.3 and 0.5. Finally, the variable
representing variability in rainfall over time shows that for two of the savings measures,

those including all expenditures and expenditures on nondurable goods, and for saving

** See Table 13 reproduced from Paxson at the end of this review.
% See Table 14 reproduced from Paxson at the end of this review.
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during the planting season, an increased variability causes the household to save less.
This result is unexpected. Paxson notes that the odd results may be due to measurement
error (Paxson, 28). The third savings variable, which includes all assets, finds no
significant relationship between variability and savings. Increased variability does cause
increases in savings during the growing and harvesting seasons, following the
precautionary saving model.

With regard to the age variables, Paxson does not find any significant evidence of
life cycle savings for any of the savings measures used, even though her measurement of
the variables seems to be a better account of how a household should be categorized with
respect to age. Perhaps these variables are too detailed after all, and dividing education
levels among different age categories is obscuring the results.*

Discussion and Conclusion

Although Paxson's use of rainfall as a measure of transitory income eliminates
some problems of estimating the permanent income hypothesis, other problems are
created with this technique. Additionally, there are some methodological issues in this
article that could be questioned.

First, Paxson uses landholdings as a measure of permanent income. She notes
that the assumption that households do not save out of permanent income "implies that
the effects of all variables in X* ... should have no effects on savings" (Paxson, 18).
Since X” does have an impact on savings in terms of landholdings, the amount of land a
household owns may be correlated with its savings preferences. Landholdings could
potentially be a form of savings, just not a very liquid form. Rosenzweig (2001) notes

that landholdings may reflect the saving preferences of households (Rosenstein, 42).

%% See Table 13 for more detailed examples of how age was included in the estimations.
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This is likely to be the case if the household plans to eventually sell their land. Bekar and
Reed (2001) find that medieval peasants used small, easily divisible plots of land as a
store or wealth. Hence to measure permanent income by landholdings might represent a
flawed technique.

Second using rainfall as measure of transitory income has some defects. If
households choose the amount of labor to hire after the rainfall occurs, then they will
have accounted for the implied changes rainfall has on income in their decisions of how
much labor to employ in the harvest of the crops. Thus the transitory income measure
will be less effective. If the transitory measure has some components of permanent
income, the marginal propensity to save out of transitory income may actually be less
than the results would indicate. Hence the permanent income hypothesis may be falsely
accepted.

A flawed transitory income measure might explain why the variability in rainfall
was shown to have a negative effect on saving during the planting season. If households
do not choose how much labor to hire until after the planting season, then it will not be
surprising to find that variability will cause savings to decrease, since the planting season
rainfall may be correlated with permanent income. Perhaps a better measure to capture
precautionary savings would have been a set of regional fixed effects variables, or
variability in income.

Finally, Paxson’s measurements of expenditures in the production of rice do not
account for family labor, only expenditures on hired laborers are included. Rosenzweig
notes that excluding family labor can lead to a false acceptance of the permanent income

hypothesis (Rosenzweig, 44). If rainfall is higher than expected, a household will
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anticipate a favorable income shock and they will choose to work less by substituting
hired labor to increase leisure time. Paxson’s model accounts only for the costs of hired
labor, hence income would be understated under a favorable rainfall shock because it
does not take into account the increased leisure the household can consume, which
outweighs the extra cost of hired labor.

Overall, it is obvious that great care must be taken when deriving a measure of
permanent or transitory income. Paxson’s estimation technique has great potential, but it
would be helpful to include measurements to analyze the effects that labor supply may
have on the measurements. Also, she assumes perfect credit markets, therefore a measure
of liquidity constraints could also improve this model. Even though this model could not
be well estimated in relation to the East Asian financial crisis, where a large aggregate
shock would overwhelm many weather components, the model illustrates the careful

consideration needed to properly estimate savings.
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Table 13
“Reduced-Form Income and Savings Equations”
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Table 14
“Two-Step and Maximum-Likelihood Estimates of Savings Equations”
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4. Model Specification

4.1 Data

The Indonesian Family Life Survey is an expansive longitudinal survey that is
conducted in 13 of the 26 provinces in Indonesia by the RAND Corporation. The 13
provinces were selected in order to best represent the socioeconomic and cultural
diversity of the population and the survey is representative of 83% of the population as a
whole. Within the provinces, “enumeration areas” (EAs) were randomly selected based
on the larger, fully representative national household survey, SUSENAS. Within the
enumeration areas, the IFLS over-sampled “urban EAs and EAs in smaller provinces to
facilitate urban-rural and Javanese — non-Javanese comparisons (Strauss et al, 2004).

The IFLS surveys contain data at the household, individual and community level.
The surveys also contain price information for selected goods. The first survey, IFLSI,
was conducted in 1993. It interviewed 7,224 households and approximately 22,000
individuals from within those households (Strauss et al, 2004).

In 1997, one year before the East Asian crisis hit Indonesia, IFLS2 attempted to
reinterview each household from IFLS1, and to interview each member of the household.
7,560 households and 33,000 individuals, including 94.43% of households from the 1993
survey were interviewed in IFLS2. This remarkably high reinterview rate was achieved
through efforts to locate and interview households that have moved. RAND notes that
tracking allowed for reinterview rates that are equal to or higher than those in U.S.
longitudinal surveys, and that, more importantly, it can “lessen the risk of bias due to

non-random attrition in studies using the data” (RAND, 2005).
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In 1998, IFLS2+ was conducted with a 25% sample to examine the immediate
effect of the Asian crisis. In 2000, IFLS3 was conducted with the full sample. In this
instance, a full 95.3% of IFLS1 households were reinterviewed, bringing the total of
households surveyed to 10,435 (Strauss et al, 2004). This translated into 38,823
individual interviews.

The IFLS collects very detailed data on subjects including consumption, income,
assets, health, household decision-making, and community facilities, thereby making it an
excellent resource for future independent study students.

Because the purpose of this project is to look at a period before and after the crisis
in order to judge the impacts it may have had on savings, and because the IFLS2+ (1998)
dataset was unavailable, we shall examine the IFLS2 (1997) and IFLS3 (2000) datasets to

formulate our analysis.

4.2 Methodology: Conceptual Hypothesis

In this chapter, the conceptual hypothesis to analyze the effects of the East Asian
crisis on household savings is put forth and the variables are explained. Then we discuss
how the conceptual hypothesis was operationalized using data from the Indonesian
Family Life Survey.

The conceptual hypothesis is the following:

Household Savings = f(Real interest rate, Income level, Year, Mover, Education level of
household head, Age of household head, Gender of household head, The dependency

ratio, Number of household members in school, Sector of employment of family members,
Rural/urban household).
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Savings, which is measured as household income minus household expenditures

will be measured in a few different ways in order to test the effects of some potential

savings variables.

1.

Savingsl = All income — expenditures (excluding durable goods and educational
expenditures): This measure accounts for savings through the purchase of durable
goods and investments in education. This variable will measure savings at a
particular moment in time, and hence it is a flow variable.

Savings2 = The value of all assets owned by the household plus the value of
education: This measure will value the total wealth of the household. It
represents the stock of savings and it may more accurately reflect the life cycle of
the household. The most optimal way of categorizing the value of education
would be a variable that measured the returns to education in the form of higher
earnings less the cost of education over the lifetime of the individual.
Unfortunately, this data is nearly impossible to quantify and hence a different

form of educational value will need to be operationalized.

These first two measures of savings will be the primary dependent variables of interest

because they provide a relatively encompassing view of the savings mechanisms

households in developing countries employ. It will be important to include savings

variables that incorporate durables and educational expenditures as savings because the

financial crisis may have caused significant changes in the types of savings employed.

For example, a household may choose to save in the form of durable goods rather than

bank assets because of an eroded confidence in the financial institutions. A measure of
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savings that does not include durables would not account for this change, which would
lead to the false conclusion that savings fell as a result of the crisis.

In Indonesia, the real interest rate increased during the crisis. The effect of an
increase in the real interest rate is theoretically ambiguous due to negative income and
positive substitution effects.”” The income quintile in which the household resides may
impact the level of savings. It might be that high-income groups do not alter their saving
patterns significantly because of the crisis, since they already have a large stock of
savings. Middle income groups may be expected to make the greatest changes, although
I shall not predict the sign. Low income groups may make changes as well, although
their savings may be very limited and it could be hypothesized that for this reason they
will not significantly alter savings. These predictions are based on Kim’s (2001)
hypothesized effects of the crisis across income groups. However, if households do not
migrate from income quintile to income quintile, the quintile variable may be a crude
measure of permanent income. Since households consume all of permanent income, the
income quintile variable may have no effect on savings. Hence, general household
income may be a better measure when testing transitory income effects.

Whether savings is measured before or after the crisis might have a significant
effect on the level of savings. The dummy variable Year will be great importance in
discerning the effects of the financial crisis on households because it will capture the
difference in savings depending on if the survey was taken in the time period before or
after the crisis. Thus, any changes that occurred over the crisis that are still impacting

households will be captured in this variable.

27 See Section 2 for a discussion of the effects of an increase in the real interest rate.
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Thomas et al (1999) find that households that have moved locations recently may
have different characteristics such as smaller family size and greater expenditures. It will
be interesting analyze the difference in savings behavior of movers and non-movers.

The education of the household head is typically an indicator of higher savings,
since higher education leads to higher incomes and therefore higher savings. However,
the crisis may have most adversely affected sectors employing educated workers, hence if
this effect offsets the positive effect education has on savings, savings might actually fall
for educated households. Skoufias et a/ (2000) find weak evidence for a negative impact
on savings with respect to tertiary educated households.

The lifecycle model suggests that younger households borrow when income is
low, save over middle age and dissave during old age. Hurd and Lee (1997) provide
evidence of lifecycle saving effects for Korean households. As age increases from youth
to middle age, the effect on household savings should be positive because this period is
often marked with the greatest lifetime income growth. Lall (1990) finds evidence of
higher savings among female heads of households in India. This may be because of a
maternal instinct or higher risk aversion among female heads of households.

The number of dependents as a percentage of the total household, the
“dependency ratio” is expected to have a negative sign. Households with many
dependents will have relatively more consumers per income earner than households with
few dependents, thereby putting downward pressure on savings rates. Burney and Khan
(1992) find evidence for the negative effects of the dependency ratio. In estimations of
Savings] and Savings2 the number of household members enrolled in school should have

a positive impact on household savings: more members enrolled in school indicates
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higher savings. In estimations of Savings/a education is included as expenditure, hence
savings should be negatively impacted as the number of members enrolled in school
increases.

The sector of employment of the members of the household might have
differential impacts on savings. Export oriented sectors are predicted to have a positive
sign for savings because the crisis caused positive terms of trade effects when the
exchange rate depreciated. Bresciani et al. (2002) find some evidence in support of this
assertion. Since many agricultural sectors are export oriented, the agriculture sector may
see positive savings effects. Skoufias et al (2000) find evidence that Indonesian
households employed in finance, manufacturing, transport and communication and
service sectors were particularly negatively affected by the crisis relative to the
agricultural sector. Thus, it is expected that savings be relatively lower compared to
those employed in agriculture. Even though manufacturing might be considered an
export industry, perhaps the massive withdrawal of foreign investment in this sector is the
primary reason for it to be so severely impacted by the crisis. Since most manufacturing
and financial firms are located in urban areas, urban households are expected to have
their savings more negatively impacted by the crisis than rural households, where the
agricultural sector predominates. Skoufias (2001) finds evidence that urban regions fared
worse during the crisis than rural regions. However, incomes are typically higher in
urban areas; hence the value of assets might be higher in urban areas.

It will be useful to test if it is necessary to stratify the dataset according to the year
of the survey. Stratification separates the data into two separate datasets according to the

year. Stratification is desirable if it is shown that the independent variables as a whole
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act significantly different depending on the year. The same variables are estimated, but
stratification allows the researcher to examine the differential impacts the variables have
on savings for a given year. For this reason, stratification by year might be quite
significant in explaining changes in savings before and after the crisis.

There may also be a need to include regional fixed effects to account for regional
affects not captured in the above variables. These may include customs, or perhaps
effects of El Nifio, which occurred at the same time as the crisis. Finally, it will be

necessary to adjust the measures for inflation, in order to avoid biased estimates.

Table 15
Expected Signs
Independent Real Income Year Mover Education | Age of Age’ Age’ Female
Variable Interest rate Level of HH HH HH head:
head head
Expected sign ambiguous + - ambiguous - - + - +
Number of | Members Sector of Urban

dependents | of HHin | employment HH

school

- + +/- -
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4.3 Methodology: Operational Hypothesis

Because the Indonesian Family Life Survey is so extensive, and because it
includes data at the individual and household level, creating a proper panel proved to be
quite time consuming. The IFLS data is divided into books which contain data according
to the different categories of the survey. For example, Book One has information about
household expenditures. Book Two contains data for household income, and so on. The
data was merged together for each year by removing unneeded variables from each book
and then merging these modified books together by household identification number.
Once the variables for each year were compiled, the datasets representing the 1997
survey and the 2000 survey were pooled into a single cross-sectional time-series dataset.
Of the 7608 households in the 1997 dataset, 6927 were included in the final panel. In
2000, of 10,291 households, 7583 were included. The merged panel dataset included
14,510 observations.?®

It is necessary to explain how the variables were computed for the model. First,
in order to get a comprehensive look at how household savings changed over the crisis
period, two different dependent variables measuring savings were created. Savings!
measures household income minus expenditures. This measures the flow of savings, or
savings at a particular point in time. IFLS reports a number of different measures of
household income. To arrive at a complete measure of household income, variables
measuring farm business income, non-farm business income, non-labor income and
household salary were included. In the panel, 2,788 households described themselves as

owners of a farm business and 2,933 households described themselves as owners of a

*¥ Summary statistics can be found in Appendix H.
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non-farm business. Non-labor income includes insurance payments, retirement, transfers
from other households, lottery earnings, etc. Household salary from income sources not
owned by the household was given for each individual in the household. To obtain
household salary, we added the salary for each individual in the household together. The
IFLS authors note that “Modules asked about household business (farm and non-farm),
non-business assets, and non-labor income. Combined with individual-level data on
labor and non-labor income...this information can be used to provide a complete picture
of current household income....” (IFLS 2005). Thus, the measure above should be
sufficient in quantifying household income.

It is important to note that these income variables measured income over the
previous year. Hence, income in the 1997 survey is, in a sense actually income from
1996 (or at least income from, say August 1996 to August 1997). Nonetheless, for
simplicity Savings! may be referred to as “current savings.” Because income was
measured over the past year, we must be careful when subtracting expenditures from
income to create Savingsl. Expenditures within the past year on such items as taxes,
clothing, “household supplies,” ceremonies and medical costs were included.
Expenditures from the previous month on electricity and water, recreation, personal care
and other consumption goods and services were converted to yearly expenditures and
subtracted from income. The IFLS survey asked respondents to state their expenditures
on 37 different food items in the past week. Because food expenditures may vary
depending on how many people are living in the household at a particular point in time,
we decide not to include expenditures on food because it may be difficult to obtain an

accurate account of food expenditures in the last year simply by multiplying this variable

101



by 52. Hence in estimations, food expenditures will be subsumed into the error term.”

Expenditures on durable goods are not included in Savingsl. We also leave educational
expenditures out of our savings definition assuming that expenditures on education are a
form of savings. Overall, SavingsI should provide a reasonable estimation of savings for
the household, although it is somewhat compromised from a lack of data regarding food
expenditures from the previous year.

The next savings variable, Savings2 measures a household’s total assets. This
measure is a stock variable because it measures savings over time. Savings2 consists of
the market value of household assets in addition to expenditures on education. The
household assets include bank savings and durable goods.® The profit made from these
assets (such as bank interest) is also included. Finally, to account for savings in terms of
human capital investment, educational expenditures from the past year are included.
Because education is measured as a flow, overall Savings2 will be underestimated. A
better measure for educational investment might be accumulated expenditures on
education. The IFLS survey also included farm and business assets but those were not
included because in the majority of cases households did not actually own those assets.

Savings1 and Savings2 should provide reasonably good measures of both savings
in the moment and over time. Now, it is necessary to explain how the independent

variables were operationalized.

** If households spend a constant proportion of income on food, there will be no bias in the coefficients
(Studenmund, 2001). Also note that this method does not change any of t-scores in estimation compared to
amodel that includes a yearly estimate of food expenditures.

3 The complete list of assets includes the market value of the household’s house, buildings, farm land,
livestock, vehicles, household appliances, bank savings and other financial assets, “receivables”, jewelry,
furniture and a miscellaneous category.
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Year97 is the variable of greatest interest in this study because it provides the
primary mechanism to test if savings changed over the period of the East Asian crisis.
Year97 equals one for the 1997 dataset and zero for the 2000 dataset. Remember that
because our income and expenditure variables are measured from the past year, Year97
essentially examines changes in savings between the preceding year of the 1997 survey
and the preceding year from the 2000 survey.

The total salary earnings of the household were divided into income quintiles to
create the income independent variable, Quintile. One equals the lowest income quintile
and five is the highest quintile. Income quintiles were initially created in order to test for
differences in savings behavior among households of different income levels. Income
quintiles were also used initially as a crude measure of permanent income, believing that
problems of endogeneity may be reduced through this measure since saving out of
permanent income should be close to zero. Using Quintile precludes interpretation of its
coefficient because the variable is not continuous. Some equations will be estimated
using the log of household salary income, Logincome. This entirely separate model is
addressed below.

Edu is a measure of the highest level of education obtained by the household
head. Values ranged from no schooling (equals one) through university (equals 11).

The variable Age gives the age of the household head. This variable along with
Age’ and Age’ are used to capture the lifecycle saving tendencies of households. These
variables may have somewhat diminished explanatory power because many households
might be extended families. An extended family with both retired members and children

would likely obscure lifecycle effects for the household as a whole. Hurd and Lee (1996)
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used Age, Age’ and Age’ to examine lifecycle savings effects during youth, middle age
and old age. Meng (2003) uses only Age and Age’ which will show lifecycle effects up to
middle age and then after middle age. We shall estimate the model to test both
hypotheses.

HHsex is a dummy variable that equals one if the household head is male and 0 if
the household head is female.

Depratio is a measure of the dependency ratio in the household.”’ Earners were
defined as household members who answered that they had worked in the last year.

The dummy variable Urban is equal to one if the household is an urban household
and zero if the household is a rural area.

The interest rate variable, Intratel, is a bit compromised. In 1997, households
were asked to state the interest rate that they incurred while borrowing. This question
was dropped in the 2000 survey, thus we only have values of the interest rate for 1025
households from 1997. Hence, missing observations were filled in with the average
interest rate, 13.82%. According to the World Bank Development Indicators CD-ROM
from 2004, the real interest rate in 1996 was 9.52% while the real interest rate in 2000
was 11.83%. For the 2000 survey, the average borrowing rate, 13.82%, plus the
difference between the World Bank real interest rates: 2.33%, was coded for each
household as their interest rate. This measure of the interest rate is superior to simply
using the World Bank figures because it accounts for greater variability according to the
specific household, however it gives every household in the 2000 survey the same

interest rate.

3! The dependency ratio is equal to householdszze—#earners.

householdsize
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Mover is a dummy variable that equals one if the household has moved since the
previous survey and zero if the household has not moved. Hardship is also a dummy
variable that is equal to one if the household has experienced at least one economic
hardship (crop loss, loss of a job, death of a family member, etc) in the last year.

Fixed effects dummy variables are included for each of the provinces in which
households were surveyed.”> West Java, the province with the highest number of
households surveyed, is the excluded province against which other provinces will be
related. The province fixed effects were included to capture any unique occurrences
within each province such as drought, variances in inflation, cultural attitudes and other
province-specific differences.

In 1998, inflation soared to 58% for consumer goods and 92% for food prices.
Given this considerable inflation, our estimates of savings could be highly biased because
of the inflation. Hence, the 2000 dataset was adjusted for the inflation that occurred since
the last survey using countrywide price indices from the World Bank (World Bank,
2004). The Consumer Price Indices for 45 Cities is a more accurate measure of consumer
prices because it takes into account inflation on a much more disaggregated level. The
province fixed-effects variables should help to reduce this bias, but Thomas et al (1999)
note that even these estimates may be biased, especially in rural areas. One method to
reduce inflation bias is to take the log of savings and income. The problem with a
double-log model is that many households had negative or zero savings. The log of a
negative number or zero cannot be computed. Consequently, borrowing households must

be dropped from the dataset. Using a double-log model loses 2,527 observations when

2 The provinces sampled include West Java, Central Java, East Java, North Sumatra, South Sumatra, West
Sumatra, Lampung, Jakarta, Yogyakarta, Bali, West Nusatenggara, South Kalimantan and South Sulawesi.
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using Savingsl and 2,666 observations when using Savings2 as the dependent variable.
These households that are lost may be of particular importance in determining savings
behavior and especially for analyzing the impacts of the financial crisis. Hence this
model will be estimated as an aside.

Because savings is equal to income minus expenditures and income is an
independent variable that determines savings, simultaneity bias is a great concern since
savings is jointly determined with the income variable, Quintile. Since Quintile is an
endogenous variable, it may be correlated with the error term, which makes estimations
using Ordinary Least Squares unreliable.  To correct for the problem of simultaneity
bias, we shall use Two-Stage Least Squares. Two-Stage Least Squares helps to remove
the endogenous variable by running a regression with the endogenous variable (in our
case, Quintile) as the dependent variable with the remaining exogenous variables as well
as at least one “indicator” variable that serves as a proxy for the endogenous variable.
The indicator variable must be exogenous. In our example, variables representing
whether the household was in a farm business or in a non-farm business were added as
indicator variables in addition to the other variables on the right side of our equation.

The estimated values of the variables run against income are then used to get an

estimated [ value of income. Then, the fitted value of income is put back into the

original equation and estimated normally. Replacing income with an estimated S of

income removes the simultaneity and allows the t-scores to be interpreted normally

(Studenmund 2001, 473).
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5. Results

5.1 Introduction

In this chapter, the results of empirical estimations on the two variables measuring
savings are discussed. To see the impacts of the Asian Crisis on savings, the main
variable of interest is the year fixed effect dummy variable, Year97, which is equal to one
for the 1997 dataset. This variable will allow for an analysis of savings before and after
the crisis occurred. The measure of current savings, Savings! is regressed first. The
results pertaining to the independent variables are discussed and the results of our
variable of Year97 are discussed last. The impact of Year97 on household assets are then
discussed and related to overall savings behavior. Next results are examined and
interpreted for the other independent variables that were estimated against Savings2. It
was found that stratification by year was necessary when the model is regressed against
household assets. The results that pertain to the impacts of the crisis will be discussed
and then results for the other pertinent variables are interpreted. Finally, results for the

double log model are reviewed and the model as a whole is analyzed.

5.2 Results from the Pooled Sample Regressions

The current savings variable, Savingsi, and the total savings variable, Savings?2,
were estimated using two-stage least squares with fixed effects. Examining the pair-wise
correlation between the variables provides no suggestion that the models suffer problems

arising from multicollinearity.”> Because we are only examining two time periods,

33 Multicollinearity occurs when two or more independent variables are correlated with one another.
Multicollinearity affects the model when it causes the coefficients to be very sensitive to changes in sample
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autocorrelation should also not be a problem.” Heteroskedasticity occurs when the
standard errors are not constant.”> Heteroskedasticity can cause the standard errors to be
biased and inefficient by underestimating the standard errors (Studenmund 2001, 354).
Unfortunately, I was unable to test for heteroskedasticity because Intercooled STATA
does not have a command to test for the problem. Hence the results that follow must be
interpreted with caution.

The results of the estimation using the dependent variable Savings! are displayed
in Table 16 below. Savingsl is a measure of total household income minus expenditures
on consumption goods, excluding expenditures on food and education.”® The overall R-
square is .0166, which indicates that the model was able to explain 1.66% of the variation
in the dependent variable. Despite the low R-square, the F-test revealed that the model as
a whole is significant at the 1% level.

The variables Quintile, Year97, and Yogyakarta were statistically significant in
this regression but the other independent variables show no significance. The age
variables Age, Age’, and Age’ were insignificant but have the correct sign. The income
variable Quintile was found to be positive and significant at all standard confidence
intervals. Although we are unable to interpret the coefficient for Quintile, there is
evidence that as income increases current savings does as well. The province of

Yogyakarta is shown to have a lower rate of savings compared to West Java, the

size or model specification. Multicollinearity causes the standard errors on collinear variables to be
inflated, making t-scores unreliable (Studenmund 2001, 249).

** Autocorrelation is an econometric problem that occurs when the error term of one time period is related
to the error term of the previous time period, thereby causing the standard errors to be underestimated,
making t-scores unreliable (Studenmund 2001, 319).

%% Studenmund (2001) notes that, “Various authors spell this heteroscedasticity, but Huston McCulloch
appears to settle this controversy in favor of ‘heteroskedasticity’ because of the word’s Greek origin. See J.
Huston McCulloch, ‘On Heteros*edasticity,” Econometrica, March 1985, p. 483”.

3% please note estimations that include food expenditures yield similar results with respect to significance of
the variables. Please see Appendix A.
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excluded province. This result was significant at the 20% level for a two-tail test.”’
Since the province fixed-effects are used merely to control for unexplained variation, we
shall not go into detail trying to explain why Yogyakarta had lower savings than West
Java. For an unknown reason, STATA found it necessary to drop the two fixed effects

variables representing the provinces Bali and South Sulawesi.

Table 16
Fixed-effects {within} I¥ regression Mumber of obs = 11461
Group waricble: hhid2 Mumber of groups = F3E9
R-=sq: within = B.8488 Obs per groupl min = 1
between = B.8146 avg = 1.6
overall = B.B166 moax = 2
Fi 412, 4840 = 2.86
corr{u_i, ¥b} = —A_7Mb6 Prob » F = a.8az21
=avingsi Coef. Std. Err. t Frlt] [958 Conf. Interwval]
guintile 2006285 2 7651380.8 3.89 B.888 147817 44753
adu —-18648.62 222052.4 —4.88 B8.933 —433749.0 418468 .7
age -166174.4 3SB7HM.3 —a.28 8.7%7 -1318137 9e5 788 .6
agez 2068.611 11264.78 4.26 8.2 —19116.55 2085377
ages -16.61519 68.7611 —+H.24 B8.880 —151 .4248 118.1944
hhsex —380626 .4 1854657 —A4.20 B8.7%69 2377334 17586881
yeard? —49M48.5 3I77868.7 -1.32 B8.188 —1236205 242197.9
depratio —623385.2 1624304 —4.38 a8.M —3868812 2561481
inschool 418853.8 324B26.8 1.29 B8.197 —217985.3 1855693
urban -134683 .4 1743558 —4.80 B8.920 —3373888 FI263633
intratel -2479.06 5S8118.60 —A.45 B8.654 —128724.5 TaTed .55
Mo 628114 765254 .9 a.82 8.412 —872286.5 2128434
hardship -M|137.3 488788 .8 —Aa.16 B8.873 1835416 888141 .8
HEuma tra 1046177 1.23et8? a.16 8.8 —2.22=H87 2.61e187
ssumatra 148117.4 1.24e487 a.81 a.00m —2.HeHa? 244487
Lampung —8367304  1.32e+87 —4.64 B8.5237 —3.42=+87 1.75=187
jokarta SHA5ES 4816617 a8.14 B8.B85 72041094 8455364
centjawa 1837519 BE08 24 4.23 B8.828 -1 .48=H37 1.7 18y
yogyakar-ta —1.63e+87  1.24487 -1.3 a.19a8 —4 .87=+a7 8801881
ajawva -1 .365e+87  1.00=H87 —4.60 B8.493 -5 . 26=+87 2.54et8?
bali {dropped }
whusatengg™a 2025779  1.090eH87 a.81 8.088 —3.87=H47 3.093=487
skal imantan —186383 .7 88788 —a.81 a.008 —1 . 75=Ha7 1.73e187
ssulawesi {dropped }
wsuma tra 814308 1.48eH87 4.22 B8.820 —2..44=Ha7 3.84=H87
—Cans 1883762 1.11e+87 a.18a B8.922 —2 .88=+a7 2.20e+87
Sigma_u vy i
sigma_e 13764386
rho T2EATIIN {fraction of wvariagnce dus to u_i}
F test thot all u_i=@: Fi 7388, 4849, = 2.7 Prob > F = 8.8888
In=strumented: quintile
Instruments: eduy age ageZ aged hhsex yeard? depratio inschool urban intratel mowver hardship hsumatea

ssumatra lampung jakarta centjowa gogyokaorta ejowva bali whusatenggara skalimantan ssulowesi
wsumatra inbiz farmer

37 Two-tail tests should be used to ascertain significance at a particular level of confidence when we have
no theoretical expectation as to the sign of the variable. If theory anticipates a variable as having a
particular effect, either positive or negative, we can use a one-tail test. Because of the nature of a standard
distribution, significance at the 20% level for a two-tail test indicates significance at the 10% level for a one
tail test.
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Finally, the dummy variable Year97, which represented the 1997 survey, but
savings from 1996 (essentially), was found to be significant and negative at the 20% level
for a two-tailed test. This result indicates that, ceferis paribus, current savings is
497,048.5 rupiahs, or about $212, lower in 1996 than in 199938

In order to better understand this result, it may be helpful to turn now to the
estimation of total savings where the dependent variable, Savings2, measures household
assets plus expenditures on education from the past year.>® This model explains .12% of
the variation in Savings2, as evidenced by the overall R-square. The model as a whole is
significant at the 1% level. The results are displayed in Table 17 below.

Interestingly, the stock of savings is shown to be greater in 1996 than in 1999 by
2,350,975 rupiahs, ceteris paribus. This result is statistically significant at the 10% level
for a two-tail test and equal to approximately $1000. Hence, the flow variable indicates
that savings was lower in 1996 but the stock variable indicates that the opposite is true.
In other words, in 1996 households saved less of their present income, but had more
assets than they did in 1999. This result might suggest that during the financial crisis,
households smoothed consumption by reducing their assets, but by 1999 households had
sufficiently recovered from the crisis and were saving more out of current income in
order to rebuild their stock of assets. This interpretation provides evidence for a
precautionary savings motive because it indicates that households desire a target stock of

savings.

*¥ All figures in dollars are arrived at using the 1996 exchange rate in which $1 = 2342.3 rupiahs.
%% The significance of the results does not change if educational expenditures are left out of Savings?.
Please see Appendix B.
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Table 17

Fixed-effects {within} |¥ regression Mumber of obs = 11836
Group wariable: hhid2 Mumber of groups = oA
F-sgq: within = A.8128 Obs per group: min = 1
between = B.8818 qQug = 1.6
overall = @.8d12 max = 2
Fi{7¥326,4318) = 2.68
corr{u_i, ¥b} = —A.5416 Frob > F = a.6868
zovings2 Coef. Std. Err. t Pl t] [958 Conf. Intervall
quintile —430047 .3 2485874 -a.18 a.86a —5313532 S4TITR
edu 991908.8 23913.6 1.37 8.1 —427252.3 2411234
age Zxana18 1921636 1.19 8.4 1481385 BEGIAEG
age? —28887 .45 I6978.2 -a.78 a.435 —181288.1 43673.16
age: 1800168 226 4851 a.49 a.627 —333.9537 Ta3.7872
hhsesx SHZI912 3424788 1.8 a.a8a —B0A435.5 1.25eH87
yeard? 2358975 1214918 1.94 8.853 —36598 .68 4732848
depratio 1235631 52027 8.3 a.8153 —a1a1668 1.16eH87
inschool 819621 .2 1864139 a.77’ a.441 —1266639 2ORCER1
urban —FOGE004 5617861 -a.M1 a.488 -1 .58a+47 TeAIIIT
intratel 45540 164187.9 8.8 a.re2? —27M6226.9 367244 .9
M et F58M063 2494549 1.44 8.158 —1382637 8478563
hardship 130638 15/8125 a.87 a.3e2 -1 714200 4473570
nsumatra 2..20eH37 412487 8.56 a.57/8 5. M7 1.84et88
s=sumatra 6. 5087 4 1487 1.58 a.i13 —1.F5=+47 1 .47e+88
Lampung 1 .14eH88 4 48187 2.59 a.ala 2. 78=1A7 2 .BBeHaR
jakarta 7T.53etd? 1.32et8? 5.06 0.8608 5.26eH87 1.84e188
centjawa S2e A7 2. /8187 2.81 a.845 1286915 1.87e+88
yoguakar ta B.82:4H07 4. 16487 2.12 a.634 611197 1. M8e+88
2jawa 76587 6 .G6eHAT 1.15 a.z25a —S.48a+H47 2.87et88
bali {dropped}
wnusatengg™a 7.26etd? 6.66e+87 1.9 8.27% —5.88=+87 2 .83=+88
skalimantan 8151415 2.07=+87 8.27 8.784 —5.81e+87 6 .64eH87?
ssulawesi {dropped )
wsumatra 1 . 20eHA7 4 .6HeHA7 8.8 a.re2 —7.87eHd7 1 .85e+88
_Cons —8.41eHdy 3.67e1a7 —2.29 a. a2 —1 .56e+a8 —1 . 2287
=igma_u 441891
Sigma—e 466885671
rha 66148473 (fraction of wariance dus to u_il
F test that all u_i=@: Fi{7582,4318) = 1.8 Frob > F = B.888A

Instrumented quintile

Instruments: edu age age? agel hhsex yeard? deprotio inschool urban intratel mowver hardship nsumotera
ssumatra lampung jokarta centjova yogyakarta ejova bali whusotenggora skal imantan ssulawesi
wsumatra inbiz farmer

Neither Age, Age’ nor Age’ were shown to be statistically significant.
Furthermore, they are each of the wrong sign. Hence, these results, if significant, might
suggest that household assets and educational expenditures are higher at youth, lower in
middle age and higher in old age. There are two possible reasons why these unexpected
results might have appeared. First, perhaps the Asian Crisis had a more highly negative
impact on households with a middle-aged head relative to households with a young or

older household head. In the review of Hurd and Lee I suggested this result might
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% Middle-aged households should have the largest supply of assets, but a crisis

occur.”
would force them to dissave from those assets. Retired households may have little or no
income, they simply consume the savings they have built up over their lifetime. Since a
retired household is not in danger of losing an income source because of the Asian Crisis,
it is expected that the crisis will have little impact on its assets. The Asian Crisis might
not particularly affect younger households’ assets because they tend to have few assets
and may be borrowing in order to consume more. The crisis may cause these households
to face liquidity constraints in their ability to borrow, causing them to have a difficult
time smoothing consumption, but not affecting the amount of assets they have.

However, it was mentioned in section 4.3 that there are concerns with the
effectiveness of using the age of the household head to analyze lifecycle savings behavior
because the problems it imposes when extended families are present. Perhaps the
presence of extended families is obscuring what is actually happening in terms of
lifecycle savings. Regressing Savings2 without Age’ may improve the accuracy of
lifecycle savings trends because it is not as detailed — it looks at a household’s assets up
to middle age and then past middle age. These results are presented below in Table 18.
Here, Age and Age’ are both of the expected sign and significant at the 10% level for a
two-tail test.*' As the age of the household head increases towards middle age,

households have greater assets by 1,401,297 rupiahs. As age increases past middle age,

savings falls by 11,095 rupiahs, ceteris paribus.

0 Please see page 62.
' Savings1 was also regressed in the absence of Age’, but the results remained insignificant, but of the
correct sign. Please see appendix C.
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Table 18

Fixed-effects {within} I¥ regression Mumber of obs = 11936
Group variable: hhid2 Humber af groups = oAl
F-=zq: within = 8.8128 Obs per groupl min = 1
between = B.6818 awg = 1.6
overall = B.8813 mox = 2
FiFo23, 4311 ) = 2.1
corr{u_i, ¥b} = —8.5308 Frob > F = B .8888
zavings2 Coef. Std. Err. t Fxlt] [958 Conf. Interwval]
quintile —435013.1 2484648 —a.18 98.961 —S3avi168 4435274
edu 1883088 723411.3 1.3 8.165 —414260 .8 2422247
age 1481207 GA5981.7 2.3 a.821 213268.7 2589332
agez —11895.22 5856.225 -1.89 d8.858 —22576.43 350900
hhsex 5018885 322498 1.73 ©.884 —M1756.6 1 .260e+H87
yeara?y 2331133 1215238 1.2 8.455 —-91397.27 4713664
depratio 120838 564828 8.25 8.885 —0az3481 1.16e+87
inschool 884708 .2 1857365 a.84 @8.463 1188189 205769
urban —3045727 3613881 4.7 d.482 —1 .58e+87 Too4132
intratel 46256870 164884 .7 a.z8 8.8 —-273439.6 367041 .2
morver 033308 2400774 1.42 8.156 —1340821 8416577
hardship 1393656 1977864 a.g8 8.3%7 —16099651 4486962
nzumatra 2. 2787 4.12e487 a.55 8.382 —3.81e87 1 ..8de+83
ssumatra b.40et87?  4.13etd? 1.536 8.1138 =1 .60et+87 1 .40e+88
lampung 1.14eH88  4.48c487 2.58 @.418 2. 73eHd? 2 B8+
Jjakarta 7.81et87  1.31e487 5.4 ©.89608 3. 24e+87 1 ..8de+83
centjava 5.37eH8? 2. 78etd? 1.0 @8.847 TE2860 .8 1.87e+88
yoayak.ar-ta 8. /687  4.16e487 2.1 8.835 6111568 1 .69e+H83
ejawva 7.64eH87  6.60eHT 1.13  8.291 —S.41eH87 2.870e+H8
bali {droppad )
whusatenag®a T.17et8? 6G.60eHd? 1.8 8.282 —5.80=487 2..82e+H83
skal imantan ToOoAPOZ  Z2.07=H87 8.2y 8.9 -5 .83eH87 6.62eH07
ssulawesi {droppad )
wsumatra 1.26et87 4678y 8.2y 8.7 =7 .08e+87 1 .8de+88
—cons —7.00e+87  2Z2.40eH87 —2.87 0d.884 —1.19et88 —2.23=487
=igma_u [ ¥al-Crmiry
sigma_e 46681308
rha BEEE2668  (fraction of woriance due to u_i}
F test that all u_i=@: F{7oa2,4311) = 1.7 FProb > F = B.9888
Instrumented @ quintile
Instruments: edu age age? hhsex yeard? depratio inschool wrbon intratel mowver hardship nsumatra ssumatra

lampung jakarta centjoua gogyakarta ejava bali whusatenggara skalimanton ssulawesi wsumatra
inbiz farmer

The dummy variable HHsex is positive and significant at the 10% level for a two-
tail test, suggesting that, ceteris paribus, male-headed households save more than female-
headed households by 5,918,085 rupiahs, or approximately $2,500. This result counters
that found by Lall (1990), who analyzed households in India and found savings rates
among female-headed households to be greater.

The education level of the household head was significant and positive at the 20%

level for a two-tail test. This result is expected and provides evidence that higher
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education has positive impacts on savings. The coefficient on Edu cannot be interpreted
because the variable is not continuous.

The variable Mover represents households that have moved from their location at
the time of the last survey. This variable is significant and positive at the 20% level for a
two-tail test. Movers have assets that are 3,533,378 rupiahs higher than households that
remained in the same location since the last survey, ceteris paribus. Thomas et al noted
that, “Mover households are smaller, younger, and had higher expenditures in 1993
Thomas et al (1999). We find the same to be true for households in our sample.*”
Therefore, despite the fact that mover households tend to be younger (which should tend
to decrease savings), they are actually shown to have higher savings, indicating that there
is something unique about mover households that helps to increase their savings.

The province fixed effects dummies representing South Sumatra, Lampung,
Jakarta, Central Java and Yogyakarta all had significant and positive coefficients for
savings compared to the excluded province, West Java.* This provides evidence that
households in these provinces have higher levels of assets than those households in West
Java, ceteris paribus.

The income variable Quintile was shown to be insignificant with respect to
Savings2. If the income quintile in which a household resides does not fluctuate
significantly, then Quintile is in a sense a crude measure of permanent income. Since
households consume all of permanent income and save transitory income, we would not

expect Quintile to have an effect on asset savings. Running the same regression using

2 See Appendix D.
* South Sumatra is significant at the 20% level for a two-tail test. The other variables are significant at the
10% level or higher.
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household salary income, HHincome, also provides insignificant results, but have the

expected sign.**

5.3 Results from the Stratified Sample Regressions

Given the fact that the main variable of interest, Year97, is significant with
respect to both savings measures, it will be interesting to stratify, or split, the sample by
year to see if the independent variables act differently in the 1997 dataset compared to the
2000 dataset. The dataset was stratified and estimated by year for both Savings! and
Savings2. A Chow Test was performed in order to determine if there are structural
differences between the stratified samples for each dependent variable.*> For stratified
samples with respect to Savingsi, the null hypothesis was accepted: the independent
variables are not significantly different from each other between years. Hence there is no
evidence that the sample should be split when Savings! is used. However, with respect
to Savings2, the Chow Test indicates that the stratification is necessary.’ Below, the

stratified sample results in Table 19a and 19b are discussed.

* See Appendix E.

*> The Chow Test is simply an application of the F-test that tests the hypothesis that two identically
specified samples after being split upon some criteria have the same regression coefficients. If the null
hypothesis is accepted, there are no structural differences between the two samples. If the null hypothesis
is rejected, there are structural differences and the regression coefficients as a whole act differently in each
dataset (Studenmund 2001, 241).

* Given an F-statistic of 3.9, this result is significant at the 1% level.
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Table 19a: 1997

IY {25L5) regression with robust standard errors Mumber of obs = BB
Fi 23, GE65) = 16.17

Prob > F = B.88688

F-=quaread = 8.1967
Root MSE = b.8etd?

Fobust

sov i hgs2 Coef. Std. Err. t Pt [958 Conf. Interwall
quintile o198681 1889746 2.87 8.884 16568857 86345
aduy Taz25868 | 844468 .2 9.7 B.888 62419 o581382

age 28425196 318961 .8 6.35 H©.8688 1399918 2658474

age? -13764.88 2808.7M —-4. 76 B8.888 —19431 .84 —8807 .03

hh=ex 1167564 1983987 —-a.79 B8.006 —oEO6E83 22170
depratio 8384518 450888 1.81 a.8a/ —67/1963 .4 1. 73487
inschool 842841 .4 918911.2 8.92 B.355 —O43668 2B2FMa
urban 7189166 1786838 4.17 B.888 Fm3az 185487
intratel 188395.7 113871 .6 a.056 B8.337 —113864 .7 2561
mower —3H3II0 2683406 -1.43 8.153 —O0 365 1426847
hard=ship —325324 1628729 —a.28 B8.842 —3518211 2867563
nsuma tra -1 .30=+87 2848143 —.88 B.888 -1 .05e=+87 -8B M
ssumatra —1 .47=+87 3861276 —.88 B.8688 —2._87e+87 —B608283
Lampung —6611764 23462 -1.22 8.223 —1.72e+87 4828147
jakarta 243187 6551882 3./ d.8688 1.14e+87 3. Metd?
centjava —87/85006 2035483 —2.09 B8.883 -1 .45=+87 —3A3 1486
yogyakar ta -1 .43=+87 FE21814 —3.73 ©B.868 —2.18=+87 —67 8084
&jqua —51868283 3114815 —-1.66 B.996 -1 .13e+87 25868

bali —ZXXB1487 41105095 —a.48 BAa.620 -1 .15=+87 608505
whusatengg™a —1 . 22e+87 2380885 s | d .888 —1.73=+87 22277
skal imantan —1 .20=+87 F2484H —3.97 B.868 -1 .93=+87 —690 7276
s=sulawesi —8613267 2694485 —3.28 @a.8a1 —1 .30e+87 —33311248
wsuma tra —1 .42e+87 3154837 —.58 B.888 —2.84e+87 —8818992
—_Cons —8.17=+87 890BGEZ —18.840 &.864 —0.76e+d7 —6.58et87

In=trumented quintile

|nstruments: edy age age? hhsex depratio inschool urban intratel mower
hardship nsumatra ssumatra lampung jokarta centjoawva gogyakarto
ejava bali whusatenggara skalimanton ssulawesi wsumatra farmer
inbiz
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Table 19b: 2000

I¥ {25LS) regression with robust standard errors MHumbetr of obs = 5M7
F{ 22, 57?243 = 22,34
Frob > F = B.85888
F-=quared = a.1836

Foot MSE = 4.0=4H87

Fobust

=av i hgs2 Coef. Std. Err. t x| k| [95% Conf. Interwal]
quintile GABGT43 1423713 4.2 B.888 J219:27 Moo
adu 0012 463341 .8 11.08 HA.888 4641587 6438237
age 158811 2Freaz .8 5.48 B.808 055304 .3 2844048
agez —-8973.466 2620.318 2.4 a.8a1 -14127.92 —3810.868
hhze:x —3R50052 1663909 —-2.32 8.8 28255 —S509649.1
depratio 1625255 F3E3En1 a.48 a.63 —oAaE 30 8258083
in=school 2860623 2 Troe62.1 2.67 8.888 o6A7 .6 388438

urban 610982/ 1288288 5.13 8.888 380504 8566065
intratei {dropped }

Mo 623528 .4 J168533 8.2 a.844 —oo8 o000
hardship —2eRZAES 1330391 —2.88 8.845 —SaAsooR  -56572.08
nsumatra i - P 2rxarse —-2.88 B8.846 —1.88=+A7 —00305.83
ssumatra —O34en21 2736386 —23.41 a.841 =1 47187 —39/%169

Lampung 22725 3253677 —-a4.87 8.385 —O02ana0d aai18es
Jjakarta 1 .60=+a7 Froarae 4.538 B.888 9514934 2. 42e187
centjawa —053R18.5 22460906 —-a.42 a.6M —adna sl 351144
yogyakar ta —347r857 3 TIAED -1.18 8.273 —OhORROT M
2jawn 1476017 2828549 -a.73 8.457 —H5364a 2400866

bali 1 .60=+47 SE2E185 2.0 8884 2113 2. 84187
wrusatengg™a —4683506 1863531 -2.47 8.814 —B256822 —05H360
skal imantan —0243060 1080232 —4.65 8.888 -1 .31=187 —a344322
==u lawesi —3166219 2643042 -1.28 8.2: —H349346 2916988
wsumatro 6625 2400933 -2.19 8.828 -1 .8deH87 —5BO027.6

—COons —G .64eHa7 71533560 -0.28 B8.888 —8.8deHA7 5.23eH87

Instrumented: guintile

Instruments: edy age aged hhsex depratio inschool wrban intratel mower
hardship nsumatra ssumatra lampung jakarta centjawa yogyakarta
ejawa bali whusatenggara skalimanton ssulawesi wsumatra farmer
inbiz

The stratified sample was estimated using two-stage least squares with robust
standard errors to eliminate any problems of heteroskedasticity.”” The R-square in the
2000 dataset is .1836 and the F-test reveals that the model as a whole is significant at all

standard confidence intervals. Because of the way the interest rate was estimated for the

*" These regressions were run using heteroskedasticity corrected standard errors since that option was
available. In the pooled dataset, STATA cannot estimate an equation using robust standard errors.
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2000 dataset, STATA found it necessary to drop the variable.*® In the 1997 stratification,
the independent variables explain 15.67% of the variation in the dependent variable and
the model as a whole is also significant at standard confidence intervals. In general, it
appears that the stratified models have a much better fit than the pooled dataset, which
might suggest that using the stratified model is superior to the pooled model. It is also
interesting that STATA included the province variables for Bali and South Sulawesi in
the stratified regressions even though they were dropped in the pooled regressions.
Perhaps the most interesting result concerns the variable Hardship, which
indicates if a household experienced an economic hardship within the past year. In the
1997 dataset, this variable is insignificant, thereby suggesting that households who had
experienced an economic hardship did not have significantly different levels of assets
than households who had suffered no hardships. However, in 2000, households which
had experienced an economic hardship were shown to have significantly lower savings
than households that did not suffer an economic hardship. The coefficient on Hardship
indicates that households which had endured an economic hardship had assets worth
2,682,285 rupiahs less (approximately $1,145) than other households, ceteris paribus. 1t
is very likely that the East Asian crisis was still broadcasting its effects on households up
to a year before the survey was conducted during 2000 (the time frame on Hardship).
Hence, in the year 2000 the variable Hardship might be a fairly accurate representation of
households that were impacted by the crisis. Thus, its significantly negative impact on
household assets indicates that households, by reducing assets, used these assets as a
mechanism to smooth consumption during the crisis. This result also reinforces the

outcome seen earlier: The significant and positive sign of Year97 in the pooled

*8 Please refer back the Methodology section for a discussion on how the interest rate was generated.
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regression on Savings2 indicates that assets were greater before the crisis than after.
From these results, we can infer evidence of precautionary saving tendencies by
households. The Hardship variable contextualizes this effect.

Reexamining the current savings variable, Savingsl, we again note that
households are saving more out of current income than before the crisis. The impact of
the crisis was to decrease household assets. Hence, through increased saving from
current income, we see evidence that households wish to have a target stock of assets
available to use as a buffer in the event of an economic hardship. Increased static savings
shows that the precautionary motive may be driving households to rebuild assets, and
hence the “buffer ” against future shocks, after they were drawn down to smooth
consumption during the crisis.

The other results from the stratified regressions tend to be much more robust than
results in the results on Savings2 in the pooled sample. In both stratifications, Quintile
becomes significant and positive at the 1% level. This result contradicts the theory that
Quintile may be a measure of permanent income. The variable representing the
educational achievement, Edu, of the household head is very robust and positive,
conforming to theory, which states that households should accumulate greater assets as
income increases due to improved human capital. Dummy variables representing each
educational cohort were not included, hence we cannot test the hypothesis that higher
educated households were more adversely affected by the crisis than less educated
households. Age and Age’ are both highly significant and of the expected sign. These
variables, Edu, Age, and Age’, were also significant in the pooled regression, but they are

more robust in the stratified regressions.
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The stratified results show that urban households have more assets than rural
households, ceteris paribus. This is likely a result of the typically higher incomes in
urban areas. Analyzing the coefficients on Urban in 1997 and 2000, it can be seen that
the difference in asset levels between urban and rural households fell by 910,887 rupiahs.
This result provides evidence that, as predicted, households were more adversely affected
over the course of the crisis than were rural households. Hence, we can conclude that
urban households were forced to reduce assets by a relatively larger amount compared to
rural households.

In the 2000 stratification, the number of household members in school positively
impacts household assets. This result is expected and is partially due to the fact that
educational expenditures are included in Savings2. This result is not significant in the
1997 stratification, but interestingly, the dependency ratio is significant and positive at
the 10% level for a two-tail test in the 1997 stratification. This result is unexpected. It
indicates that, ceteris paribus, as the number dependents as a percentage of household
size increases, household assets increase. It may be that the variable Depratio is a
substitute for /nschool, which might explain the unexpected sign on the dependency ratio.
The pairwise correlation between the two variables shows a positive 34.78% correlation.
This is not very high, but we cannot rule out the possibility that this is affecting the
results. **

There are a few results from the stratified regressions that are odd when compared
to the pooled regression. First, in the 2000 stratification female household heads were

shown to have significantly greater asset levels as compared to male household heads.

* In fact, this seems to be the case. Dropping either Inschool or Depratio in some equations makes the
other significant and positive. Hence, the model appears to be misspecified when both variables are
included. Fortunately, other variables are not affected by this problem, so they can be safely interpreted.
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This result is significant at the 2% level for a two tail test and confirms the results of Lall
(1990). For the 1997 stratification, HHsex is insignificant but of the expected, positive
sign. Oddly, the pooled regression results show that female heads tend to have fewer
assets than male heads. A similar situation occurs with the fixed effects variables South
Sumatra, Central Java, and Yogyakarta: they are significant in the pooled regression and
at least one stratified regression, but they are of opposite signs. Also the variable Mover
is significant and positive in the pooled regression but significant and negative in the
1997 stratification. Here however, the 2000 stratification shows Mover to be
insignificant but positive. These results are somewhat peculiar and disconcerting but
may have something to do with the efficiency of estimating the pooled regression. It is

also interesting to note that these variables happen to all be dummy variables.

5.4 Aside: The Log-Dependent — Log-Independent Variable Model

In order to further remove potential problems of inflation bias, and to obtain
results for income that can be interpreted, a double-log model is estimated. Lsavingsl,
Lsavings2, and Logincome are, respectively, the log of Savingsl, Savings2? and
HHincome. The main problem with using a double log model is that households that are
borrowing or have zero savings are not included in the regression. Hence a significantly
important group of households may be left out of the regression. It is because of this
potential bias that we estimate this model as an aside. The estimation of a double-log
model with respect to Lsavings! provides a significantly better R-square. In this model,
the independent variables explain 47.68% of the variation in the dependent variable. This
is a very interesting result because the F-test turns out to be insignificant at standard

confidence intervals. The F-test checks the hypothesis that the overall coefficients for the
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independent variables are zero. Since this hypothesis could not be rejected, we must
conclude that the model as a whole is not significant in explaining Lsavings].”

Regressing the independent variables against Lsavings2 does provide a model that
can be interpreted and these results are shown in Table 20. The R-square indicates that
the independent variables explain 6.21% of the variation in the dependent variable, and
the F-test indicates that the model as a whole is significant at all standard confidence
intervals. The fit of this regression is significantly improved than the previous regression
on household assets, whose fit was .13%.

The log of household income, Logincome is insignificant and positive in this
regression. The education level of the household head is negative, but also insignificant.
This opposes our previous results from the linear model where education was positive
and significant. The age variables, Age and Age’ are both significant and of the expected
sign. They indicate that as the household head ages by one year up to middle age,
savings increases by .048%, ceteris paribus. After middle age, an increase in age by one
year causes savings to fall by .0005%, ceteris paribus. The variable Inschool is
significant and positive. Each additional household member in school increases savings
by .057%, ceteris paribus. Finally, households that have moved since the time of the last
survey have significantly higher assets than households that have not moved. This result
is significant at the 20% level for a two-tail test and it suggests that mover households
have .1% higher assets than non-moving households, ceteris paribus. 1t is worth noting
that the impacts of the significant variables on Lsavings2 are very small. A test for
stratification of Lsavings? indicated that there is no need to stratify the regression

because the Chow test was below the critical value.

% See Appendix H.
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Table 20

Fixed-effects {within) IY regression Mumber of obs = 18189
Group wariable: hhid2 Humber of groups = aaa1
F-=q: within = B8.8219 Obs per group! min = 1
between = B.B68H Qug = 1.5
overall = @.8621 max = 2
Fi 682, 3292 = 2.26
cort{u_i, ¥b} = —@.4267 Praob > F = @ _Eaed
lsavings2 Coef. Std. Err. t Pxlt] [958 Conf. Interwall
logikncome 3812032 303533 8.7 B.444 —.4E3818 1.872888
edu —.BBE2052 B186773 —H.44 B.657 —.B449155 8283251
age 84T a5 8158217 3.2 B.883 -B166823 BPEI2S
qgez —.688415 8881578 —2.63 8.880 —-.B887244 —_BEA18SS
hhsesx -BBEEII6 - 1882571 8.9 8.938 -.1877392 28548065
yeara? — E28085 836589 —4.53¢7 8.5M1 —EO24247 A518147
depratio 346466 3430134 1.81 a.212 —.3266599 1.821953
inschool Ao E? B334523 1.72 B8.\885 —.BeEa187 1231681
urban —.8349136 - 1484781 —4.39 B8.696 —.3383315 2285842
intratel 88336506 8838354 8.88 8.388 —.8841583 -818E5506G
mower -B00ZE67 8623851 1.9 8.113 — 23423 2219064
hardship —.8163384 B3EMa42 —Ha.42 B8.673 —BO2172 8505564
rEuma tra —2.181363 1.604483 -1.24 8.215 —S5.423014 1.228788
Ssumatra —2.3M443 1.800074 -1.23 8.212 —6.800285 1.391223
Lampung —1.228492 1.381849 —a.89 8.3 —3.036206 1.479313
jokarta 8422580 3801348 a.11 a.013 — . 7286826 -BE52684
centjava 1463227 1.1800685 1.32 8.187 —. 23617 3.638815
yogyakarta —.T405082 1.739901 —-H#.43 B8.667 —4.13909 2 .668822
ajava 851973 1.37483 8.4 8.0 —2.642869 2.746814
bali {dropped}
whusatengg™a —1.778481 1.386889 -1.28 8.288 —4.406167 0302849
skal imantan -BEB4404 678666 a.a1 a.008 —1.322223 1.3309122
s=sulawesi {dropped }
wsLma tra {dropped}
oS 188528 5.821181 1.73 B.884 —1.368M5 21 .46631
Sigma_u 1.6616687
sigma_= 03805189
rho JPE11837 (fraction of wariance dus to wu_i}
F test thot all u_i=@: Fi{ 6888, 3283, = 2.46 Prob > F = B8.8888
Instrumented: logincome
Instruments: edu age age? hhsex yeard? depratio inschool wurban intratel mover hardship nsumatra ssumatea

lampung jakarta centjova yogyakarto =jawva bali wnusatenggara skalimontan =sulawesi wsumotra
farmer inbiz

Most importantly, it must be mentioned that the main variable of interest in
determining the effects of the crisis on savings, Year97, is insignificant and of the
opposite sign from the linear model using Quintile. Hence, the estimation of the double-

log model provides no evidence that the crisis had any impact on household savings.
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6. Conclusion

6.1 Discussion

Models were also estimated using linear variables for savings and HHincome
rather than Quintile. Results run against Savings2 were similar to those obtained when
instrumenting Quintile.’”’ However, results varied dramatically when HHincome was
instrumented against Savingsl.”* Alas, the overall model appears to be highly sensitive
to changes in the specification of the variables or functional form, indicating that the
model is not very robust. Therefore it is difficult to assess the accuracy of a given set of
results when the model itself is so sensitive.

There are a number of reasons why the model may be providing such divergent
results after small changes in specification. First, the presence of heteroskedasticity was
unable to be assessed. Heteroskedasticity will bias the coefficients in a positive manner,
making it more likely that the null hypothesis will be rejected. Thus if heteroskedasticity
is present, the model will show more significant results than otherwise.

Secondly, the measures used for household savings are imperfect. In particular,
the measure of savings out of current income, the static variable Savings!, is a relatively
flawed measure because it does not include all of the expenditures of the household. As
mentioned in section 4.3, food expenditures were not included because it was not
possible to account for variability in this measure over the course of a year. Again, these
expenditures should be included in the error term if households spend a constant

proportion of income on food. However, if a negative income shock changes a

! See Appendix E.
32 See Appendix Ea.
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household’s marginal propensity to spend on food, the change in savings may be biased.
For example, if the crisis caused households to reduce expenditures on consumption
goods, and increase the percentage of income used for food, the negative change in
savings may appear smaller than it really is, in fact savings might appear to increase if a
high proportion of income must be reallocated towards food. This potential bias is further
aggravated because leaving food expenditures out of the measure does not allow for an
adjustment in the inflation of food prices over between 1996 and 1999. Hence the result
that static savings was lower in 1996 than in 1999 may be false. It should be noted again,
however, that including food expenditures in Savings! does not change the results.
However, since the food expenditure variable was only an estimate of yearly food
consumption based on food expenditures from the previous week, this variable is
imprecise and still somewhat subject to the problems mentioned above.

The final issue that should be dealt with has to do with discrepancies between the
income households report and the amount they actually make. It is relatively common
for households to underreport income because they are afraid that if they report true
income it might cause the government to raise their taxes or to decrease services. If
households underreport their income, then this will make current savings, Savingsl,
appear lower than it actually is. Underreporting is not a major problem in cross-section
data if households tend to underreport a constant share: the effects of the independent
variables will remain the same, but the coefficients may be slightly biased. However, in
pooled data, Mckenzie (2001) makes an important observation with respect to the Mexico
peso crisis: “If a constant proportion of income is underreported in each period, then the

change in measured savings overreports the actual change in savings... In contrast, if the
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degree of underreporting of income increases... then we could measure a decline in
savings even if actual savings rates remain constant” (Mckenzie, 2001).

Thus, the coefficients in our model may be biased to some degree due to the
effects of underreporting. This is especially true with current savings, income minus
expenditures, because households probably have more incentive to underreport income
than they the value of assets. We could expect that if households were to increase the
percentage of income they underreport, they would do so after the crisis occurred, when
incomes are likely to be lower. However, the effect of underreporting does not appear to
have severely impacted our results with respect to Savingsl because current savings was
actually lower in 1997 than in 2000.

Keeping these limitations in mind, the models tested do provide some interesting
insight into the impact of the crisis on household savings and on savings behavior in
Indonesia. The results from linear regressions on Savingsl and Savings2 provide
evidence that the financial crisis impacted household savings. Household assets were
lower after the crisis than they were before it occurred. The negative and significant
coefficient on Hardship in 2000 but not in 1997 provides evidence that this change in
assets is likely due to the crisis. Saving out of current income (technically last year’s
income) was higher after the crisis than before it. Examining all of these results provides
evidence that Indonesian households have a precautionary saving motive. Thus,
households save in order to accumulate a target level of wealth which can be used to
buffer consumption in the event of a negative economic shock. It is likely that the
precautionary motive will be stronger after the crisis because of greater income

uncertainty. Since households buffered consumption during the crisis by liquidating their
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assets, we find some evidence that households smoothed consumption over the crisis.
However, this model is unable to assess whether or not households were fully successful
at smoothing consumption. For a specific analysis of households’ ability to smooth
consumption during the Asian financial crisis, it is helpful to look at Thomas et al
(1999), Skoufias (2001), Skoufias et al/ (2000), and Bresciani et a/ (2002).

We also found relatively strong evidence for the lifecycle savings effect, at least
with respect to savings up to middle age and past middle age (4ge, Age’). This result was
found in each model estimating on household assets. On static savings, Age and Age’ are
of the expected sign but insignificant. This might be anticipated since the life cycle

effects have their implications for the long run, for example on total assets.

6.2 Final Conclusions

From the theory chapter, we hypothesized that household savings would fall
slightly as a result of the crisis. We expected the drop in income to be a temporary effect,
thus the effect on savings would be small. This hypothesis arose from the permanent
income hypothesis which states that a temporary drop in income would not significantly
alter a household’s consumption and savings behavior because lifetime income is not
expected to change. Furthermore, we expected that this drop in savings would by
partially offset by a stronger precautionary saving motive arising from the greater income
uncertainty the crisis created. Regarding assets, Year97 provided the change in the total
value of assets between the 1997 and 2000. The results indicated that total assets in 1997
were 2,245,642 rupiahs higher than in 2000. This would be approximately $958, and in

percentage terms, this value indicates that total asset value fell by 10.69% from its level
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in 1997. Hence, somewhat contrary to our hypothesis, we find that savings in terms of
total assets fell by a relatively large amount. This result does not necessarily indicate that
the effect of the crisis was to change permanent income. Rather, because the flow of
savings, Savingsl, was actually greater in the 2000 survey compared to the1997 survey,
we see evidence that households again have the ability to save. Thus, the decline in
assets more accurately reflects that the temporary impact of the crisis was very
substantial.

Additionally it was theorized that urban households might have their savings
more adversely affected by the crisis relative to rural households because the crisis had
differential effects between sectors of employment and between exported goods (such as
agriculture) and non-exported goods. With respect to the analysis of household assets,
the results confirmed this hypothesis: the difference between the total value of assets of
urban and rural households had fallen after the crisis. Hence, although urban households
had more assets in absolute terms, the disparity of this gap decreased after the crisis,
indicating either that the crisis caused urban households to decrease assets relatively more
than rural households, or that rural households increased their assets over the crisis.

In Chapter 3, the literature reviews highlighted the importance of the age of the
household and its impact on savings. Our model found evidence consistent with the
results of Hurd and Lee (1996) and Meng (2003). The education level of the household
was also found to be of importance in the literature. In this case, we find mixed evidence.
No statistical significance is found for the education level of the household head for

current savings, and in fact the variable Edu is of the wrong sign. However, in
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regressions on assets, Edu is significant and of the expected sign, indicating that
households with higher human capital tend to save more.

A final conclusion from the literature was that properly measuring savings is
crucial to obtaining accurate results. Given the sensitivity of our model, especially of the
measure of current savings, Savingsl, to changes in specification, it appears that the

measurement of savings is flawed.

6.3 Suggestions for improving the model

There are a number of ways this model could be improved in the future. Most
importantly, it would be important to specify a more accurate measure of current savings.
This may be difficult given the nature of the IFLS dataset, but the national household
survey, SUSENAS, which is conducted by the Bureau of Statistics in Indonesia might
offer measures that can better estimate this variable. We were also unable to include
variables representing the sector of employment of each household. Hence, in order to
analyze which groups are being particularly affected by the crisis, future work should
control for this variable.

Using dummy variables for each household income quintile could significantly
improve the model. By using Quintile dummies, the individual impacts of the crisis on
different income groups could be examined. The same could be done for the variable
Edu in order to analyze saving behavior of different educational cohorts.

It would be of particular interest to decompose household assets into different
categories such as bank savings and durable goods in order to test if the composition of

household savings changed over the crisis. For example, bank crashes in Indonesia may
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cause households to switch from bank savings to durable goods. This could test Kim’s
hypothesis regarding an erosion of confidence in financial institutions. The use of
Savings2 does not allow the examination of such nuances. In relation to the
decomposition of savings, we did not test to see how the crisis impacted the choice of
households to spend on education. Education can be seen as a form of savings with
returns in the form human capital development and potential income transfers to elder
members of the household. Thomas et al (1999) found that households, especially lower
income groups, reduced expenditures on education. This is troubling because it might be
difficult to send household members back to school once they leave because education is
a particularly lumpy form of savings, requiring investment for a significant and
uninterrupted period of time before returns are seen. Hence, it is important for future
work to analyze this dilemma.

We have shown some implicit support of a precautionary saving motive among
Indonesian households. It would be fascinating to more explicitly test the precautionary
savings model. This would require a measure of income uncertainty. Kim (2001)
proposes a macro-oriented measure of uncertainty that is based on the variation in “real
GDP growth, unemployment rate, CPI growth, foreign exchange rate, and interest rate”
before and after the crisis (Kim, 2001). A form of this measure could be adopted to
measure income uncertainty for households.

Finally, given the impacts of the financial crisis on banking institutions and the
findings of Hurd and Lee that suggested that liquidity constrained households had more
difficulty smoothing consumption, it would also be interesting to explicitly test for the

impacts of liquidity constraints on households.
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Appendix A: Regressions on Savingsla: Income — Expenditures — (Weekly Food
Expenditures)*52.

Fixed—effects {within} |I¥ regression Humber of obs = 11461
Group wariable: hhid2 MHumbetr of groups = T30
F-=q: within = B.83609 Ob= per group: min = 1
between = B.8848 awvg = 1.6
overall = @883 max = 2
Fi 12,4840 5 = 217
cort{u_i, ¥b) = —8.3619 Frob > F = a.8a18
savingsia Coef. Std. Err. t Pt [95% Conf. Interwal]
quintile RFIM?  FMEO517.7 3.3 oa.8a81 1188885 4145689
aduy —12083.92 ZMN513.5 —a.86 8.995%5 —4560904 .9 4311871
age —I34468 .8 DOHO56.3 4536 6.5/~ 1584823 835081 .8
age? oEED . 134 11444 .1 84.53 8.59% —16348 .78 28527 85
aged —3I3./a887 69.85038 —4a.48 o.638 -1 .6637 163.2619
hh=e: — /808 .6 181582 —Aa.M a.462 — 2580704 1311783
H=teT e —ORGeE: .0 2 FEIRE3.3 —2.53¢/ @a.818 -1 73 Mss —Z34958
depratio —SM513.2 1658348 —a.35 a.738 —IEA6AE 7 2665851
inschoo | 285854 .5 I35 a.86 8.388 —361956.5 o395 .5
urban —@a13.2 171308 —a.17 oa.864 —3Froars 31700
intratel —26899.36 S8011.88 —4.53 8.59¢ —126M3.1 T2014 .36
M 04684 .1 M8 8./ 9.444 —OOGEH 2115888
hardship —XMaMd.Yy  496587.8 456 68.5M —12525068 6o4618.5
nsuma tra JE5e0HS 1.25eH87 a.31 8. 78 —2 . 87e+a7 2. .84eHav
Ssuma tra z32re.d 1 . 26eHa7 a.82 B8.985 —2 A44e+a7 2 . 40cHa7
Lampurng —857ra82 1.34e187 —a.64 8.5322 —3 .48e+87 1.7 leta?
jakar-ta OS2 82 4884772 a.82 a.981 — 081838 81068805
centjawa i e 5219445 8.25 oa.884 -1 .4 etd? 1.82etd?
yogqyakar ta —1 .62et87 1. 26eta? -1.28 @8.199 —4 18187 803643
= java —1.Matdy 2.H82=H87 —a.88 e8.377 5. Moetdy 2_.13eta?
bali {dropped )
whnusa tengg™a 28 Z2.82etd? a.81 a.991 —3.Hetay 3.90etHdy
shal i mantan 1848 M5 0819282 a.12 oa.9487 —1 .60e+a7 1.87eta?
ssulawesi {dropped }
wsuma tra 4332188 1.42eH87 a.31 a.76a8 —2 . 35e+a7 3. 22etd7
—_cahs 358062 1.13e187 a.32 8.3z —1 .B6e+a7 2.58etA7
Sigma_u 23125351
Sigma_e 13984155
rhio SPIXZI|IR (froction of variance due to u_i)
F  test that all u_i=@: Fi 38,4840 = 2.1 Praob > F = B .0HaE




Fixed—affects fwithin) I¥ regression Humber of obs = 11461
Group variable! hhid2 Mumber of groups = F3a
F-=q: within = B8.8358 Obs per group: min = 1
between = B.8848 awg = 1.6
overall = B.8E53 max = Z
Fid411, 4808 ) = 2.27
cortiu_i, b} = 83618 Prob > F = B . REG
savingsla Coef. Std. Err. t Prlt] [95% Conf. Intervall
quintile 265199648 Faoos 3.3 a.881 1808734 4141186
aduy —16672.53 ZX6351.5 —4.487 8.9 —468446 4xM1a1
age —61088 .35 1968358 .6 —A.33F 68.M5 —435188.1 3112834
age? 644 3821 1831188 B35 8.725 —2045.7 4234 518
hhi=e:x —B177 255 1871866 4. /% 6.445 —201 1684 1282153
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depratio —S504582 .1 1647830 a3 6.7M%8 —FEZI0HD 2534681
inschool 26593527 FXMEI.6 881 a.419 —3TeHh.0 OBE38E .8
urban —3180409..4 17Feass —4.18 d.861 —3rgron2 3161863
intratel —2M3IF. B3 SEOH3. 04 453 68.504 —1260932.7 2666 .68
Mt 611986 FMG187.6 a.Ma a8.431 —Og0E4a .4 213365068
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Lampuirig —8H3128 1. 34=+87 —4a.63 @.529 —3 4G6eHa7 1. 78487
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centjawva 2171856 216925 a.2%6 a./oz2 —1 . F0e=td7{ 1 .83=+87
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rho ST32IME (fraction of wariance due to u_i)
F  test that all u_i=@: Fi?308, 4808 = 2.7/ Prob * F = B.59088




Appendix B: Regressions on Savings5: Total Household Assets but not including
educational expenditures.

Fixed-effects {withiny I¥ regression Mumber of obs = 11836
Group wariable! hhidZ Mumber of groups = o
F-=gq: within = B.8128 Obs per group: min = 1
betwean = B . 50E0 Qg = 1.6
overall = @.8812 max = 2
Fi #3256, 4318 = 2.58
corr{u_i, Xb) = -8.5435 Fraob > F = 8 .eEa1
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bali {dropped }
whusatengg™a 726087 6.65e+87 1.8 8.2 —5.78=4+87 2 B3eHRR
skal imantan 8218125 2.97=+87 a.28 8.782 —4 . 00=+87 6 .63=+A7
szulawesi {dropped }
wsuma tra 1.38e+87 4.67e+87 a.28 8.78a —7.85e=+87 1 .85=+E8
_Cons —8.32=+87 3I.66e+H7 —2.27 8.8z23 —1.55=+88 —1.15=t47
=igma_u B4a16911
=igma_e 43002615
rho OO (fraction of wvarignce dus to u_il
F test that all u_i=@: Fivaa2,4318) = 1.68 Prob > F = @.88688




Fixed—effects {within) IV regrassion Humber of obs = 11836
Group wariable: hhid2 Humber of groups = a3
F-=q! within = 8.8128 Obs petr group! min = 1
between = B.8680 Qwg = 1.6
overall = B.8812 max = 2
Fi 7326, 4318) = 2.58
corriu_i, ¥b) = —A.5435 Prob > F = a.60881
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yeaqr37? 2318288 1212465 1.91 a.as7? —66775.83 4687335
depratio 1196359 S262E M a.z3 .52 —01 26887 11587
i hschoo L 6313728 1861908 a.59 8.052 —1458675 213428
ur-bar —3040022 5685719 -a./M a8.481 —1 .49e+87 |21
intratel 453M5.85 1637765 a.28 8.78a —27334 .2 In6a31 .3
Mot 353818508 2489512 1.44 8.158 —1 208827 BAGIGZ3
hardship 1330473 154938 a.85 8.395 —1748216 4427162
n=Euma tra 2.32e487 4.12e187 a.36 8.573 5. 75etd? 1 .84e+88
s=sumatra 6.538=H87 4.13eH87 1.539 @a.111 —1 .52e+87 1 .47e+Bl
Lampung 1.153=+88 4.48eHd7 2.61 8880 2._B4e+87 2._81e+88
Jakarta T.83=487 1.31et87 5.05 ©O.988 32587 1 .84e+88
centjava S5.48=487 278187 2.81 a.845 1 288266 1.87e+B8
yoguakiar-ta B./0eH87 4.10eH87 2.11 a.835 61326682 1 ..69e+HEE
&jawa T.58=487 6.064eH87 1.14 8.254 545487 P
bali {dropped }
wnusa tengg™a T. 250487 6.65eH87 1.8 8.2 —5.78e+87 2 83+l
skal imantan 218125 Z.97etd7 a.x8 8.7z —4 el 66387
szulawesi {dropped }
w=uma tra 1.38=487 4.67e+87 a.28 a.78a —7 . 85e+A7 1 .85e+B8E
—_Cons —8.32=+87  3.00eHE7 2.7 8.8z3 —1.00etd8d —1.15=H87
=igma_u 64816911
sigma_e 45002615
rho L0009 (fraction of wariance due to il
F  test that all u_i=a: Fivaaz2,4318; = 1.68 Prob > F = B.8888




Appendix C: Regression on Savingsl without Age’

Fixed-effects {within} |¥ regression Humber of abs = 11461
Group wariable: hhid2 Mumber of groups = T30
F-=g: within = 8.84688 Ob=s per group min = 1
between = B.8146 awg = 1.6
overall = @.8166 max = 2
Fi{adi1, 4808 = 215
corti{u_i, ¥bhy = —B.2M8 Praob > F = a.8a14
sovings1 Coef. Std. Err. t Pt [95% Conf. lnterwal]
quintile 2oM192 Te3IMEz.4 3.860 @a.9848 1476916 4471469
eduy —284909 .58 XX ren —a.840 a.9x7 —A5A6.5 46287 .4
age —31M5 .51 1873538 —4a.17 8.865 —39111.9 58 .0
age? 284 173 1882 359 a.16 8.8/ —3240 442 /17788
hh=e: —323I622 1854284 —a.31 a.75a —Z2308442 1743198
yeargy —Ao4MN6.0 377241 .4 —-1.3 a.108 —1233868 2453337
depratio —-6353659.7 1621169 —4.79 a.605% —313925 2060
in=school 490168 1.2¢7 8.285 —Z2Z336 .6 1842973
urban —158M2.7 1143858 —a.89 8.9 -39 /Mm144 Fo e
intratel —X2505.849  Selez.53 —A.43 8.652 —128823.6 o633 .42
Mo e 636698.3 2 MAI067.T a.83 @a.485 —B61898 .4 2134495
hardship —B8434 .40 488684 .5 —4.16 8.8569 —1838525 870058
nsuma t-a 1986328 1.23e187 a.16 8a.372 —2 . el 26187
ssumatra 291812.5 1. 24487 a.8z a.981 —2 .30+ 2.45e+87
Lampurng —BHRIG 1.32e+87 —4.63 a.529 —3.41ed? 1. 7/oeta?
Jakarta 613468 .6 481 357 a.15 a.8mMa — 1 2on83s 848268
centjava 1983744 BHE 62 a.24 a.314 —1 .48=+d7 1. 7Beta?
yogyak.ar-ta -1 J62e+87 1. 24487 -1.78 8.19%3 —4 B+ 817788
= java —1 . 36e+a7 1.90c+87 —A.68 a.494 =5 . 26eHE T 2. 5er8y
bali {dropped )
wnusatengg™a 4304606 1.90=187 a.8z2 Ba.982 —3 .OheHdy7 39087
skal imantan — 74080 .74 BE7S144 —a.81 a.903 -1 . To=Hd7 1.73e+87
szulawesi {dropped }
wsumatra Ja0aa17 1 .48e+87 8.2z a.827 —2 .4 3e+a7 3.8deray
—_cahs —OREO2? .3 442178 —4.13 8.895 —1 .Shetd7 1. 36etd?
Sigma_u
sigma—= 1372600
rho 23133 (fraction of variance dus to u_i?
F  test that all w_i=@: Fi7388,4858 ) = 2.7 Praob > F = B .656568




Appendix D: Summary Statistics of mover households and non-mover households.

Number Average Savingsl | Savings2 | Nonfood | Avg. | HH

HHs Income Average | Average | expenditure | Age size

Mover | 1613 3802819 4706478 | 20200000 | 2143187 40 4.24
Non- 12897 3377608 3552754 | 21700000 | 1885663 49 4.86

mover




Appendix E: Regressions Instrumenting HHincome rather than Quintile on

Savings2
Fixed-effects {within} IY¥ regression Humber of obs = 12F1
Group wariable: hhid2 Mumber of groups = e
F-=q: within = 88208 Obs per group: min = 1
between = B .0808 awg = 1.6
owveral |l = @.8858 max = 2
Fi 7 ha3, Dead = 2.58
corr{u_i, Xby = —A.58F0 Praob > F = A .88a1
savings? Coef. Std. Err. t Pr|t] [95% Conf. Interwal]
hhincome 15117 2426647 a.z2a a.7m3 — 89578 5458883
edu 5771137 M4458.8 a.81 a.419 —BZxX922.5 1978358
age 1618658 1736699 a.93 a.34 —1704831 SA15348
agez -18261.33 3I3166.67 —-a.05 8a.582 —83282.52 46759 .86
ages 66.51839 281.5916 8.3 a.MM —328 6803 461 7264
hhse:x 4233735 IS 1.28 8.238 —2688876 1.11e487
yeara? 241516 1122361 2.44 B8.815 1196.2 4041835
depratio 2088577 BeaS4 27 a.34 8.3 —1 .48e+87 288487
inschool 41441 7 1886257 a.38 a./a3 —1 715867 2544818
urban —1832859 520825 —a.28 B8.845 -1 .14e+87 M
intratel 23926 .84 152239 a.16 8.85 —2M529 F2x3B1 .1
mower 2038087 ZIEI6TT 1.23 8.218 —1734864 7612838
hardship 188817 1449121 1.29 @a.197 —OM8e04 .1 411728
nsumatera 1.050=+87  4.806c+87 a.48 B8.631 —6.81e+87 9.91=4+87
ssumatra 6.42e+87 487487 1.538 @a.114 —1 . 55etd? 1 .44=+88
Lampung 1.80=+88 4.32etd? 2.52 a..z2 2.43et87 19488
jakarta T.82e+87  1.28e487 3.91 8 .888 4. .52e+87 953487
centjava 5.25eH87 2.73e487 1.02 a.854 —omMare0 1 .BG6e=+HAE
yogyakarta 8.65e+87 4 .80=187 2.1 8835 G38A520 1.67=+88
&java T.53et8? 6.81e487 1.11 a.268 —S5.81et87 2 .80=188
bali {dropped }
wnusatengg™a 6.67e+d? 6.55=187 1.82 8.388 —6.16e+d87 1 .95=+88
skal imantan 15337 2.05e447 a.23 a./Ma —S5.8detdy 6.eta7
szulawesi {dropped }
wsumatra 1. 3687 4.61eH87 8.3 a./%8 —7.67ed? 1.84=+88
_Cons -7.31et87  3.053e447 —2.87 8.438 —1 .42e+88 —3EEEREE
Sigma_u 62245384
sigma_e 4330 F 03
rhio 5312424 (fraction of variance due to u_i}
F test that all u_i=@: Fi{da30, 5aas) = 1.63 Frob > F = B.5888




Fixed-aeffects {within} I¥ regression Humber of obs = 121
Group wariablel hhid2 Humber of groups = Fida
F-=g: within = B.8208 Ob= per group: min = 1
between = B.BH862 awg = 1.6
overall = B.8E5a max = 2
F {62, S0 ) = 2.609
cortiu_i, Xb) = —8.4902 Prob > F = B .80608
=av | hgs2 Coef. Std. Err. t Pt [95% Conf. lnterval]
hhincome 3319 2425055 8.2 8a.7»2 —4 852614 5459252
edu 3853184 2 M4429.7 a.g2 8a.413 —815284 .5 1985085
age 1867336 2 S46817.1 1.95 8.851 —4665 338 2139336
age? —M61.197 S5276.434 1.4 a.157 —17885.32 2882 9227
hh=se:x 4280812 35265846 1.22 8.224 —2624358 1.12eH87
ear9? 2318 1122273 2.43 8.815 52rM63.9 4028805
depratio Jaa462 85766 8.35 8.72B —1 .48e+47 2 .88e187
inschool 45059502 18824972 8.42 8.6 —1665776 2576894
urban 1815478 S2rrraas —a.19 8.847 -1 .14e+87 o331187
intratel 24533 .54 152221 a.16 8.872 —273886 .2 Fr053.2
Mot 2084854 230669 1.22 8.2x2 —1768330 T eB46
hardship 1882012 1448888 1.3 8.19%4 —05 73866 4723218
nsumatra 1.93+87 4. 86=+87 8.48 8.634 —6 .82e+d7 O._80e+87
ssumatra 63687 4. 86=+H87 1.36 8.118 -1 .61=+87 1 .43eHBEE
lampung 1.80H88 4 .32=4H87 2.52 8.812 2.41e+87 1 .OdeHEs
jakarta 781187 1.27e187? 5.5 98.888 4 _51e+87 9.51e+87
centjawa 3.22eH87  2.73=487 1.92 8.856 —12323658 1 .BGe-HER
yogyakar ta 8.61et87 4 .80=+87 2.11 a.835 50930706 1 .66e-HER
= jawa 7.53et87 O.81=487 1.11 a.260 —S5.81=4+87 2 .80c+HE8
bali { dropped }
whusatengg™a b6.61etd? bB.94eHE7 1.81 a.312 —6 .. 227 1 .0deHEs
skal imantan TI2L2 2.000H87 8.2 8.8982 —5 807 6.53e+87
szulawesi {dropped }
wsumatra 13487 4.61=H87 8.9 8.1 —7.60=+47 1 .BdeHEE
—_cohs —6.47e8y 2.52eH87 —2.5¢7 8.818 —1.14et8d —1.54e487
=igma_u 6216789
Sigma_e 43350 M32
rha 6526881 {fraction of wariance dus to u_il

F  test thaot all u_i=a&: Fi{¥e39, 5880, = 1.63 Frob » F




Appendix Ea: Regression Instrumenting HHincome rather than Quintile on

Savingsl
Fixed-effectz {within) I¥ regression Mumber of obs = 11461
Group wariable: hhid2 Mumber of groups = F38a
F-=q: within = - Obs per groupl min = 1
between = B.1477 awg = 1.6
overall = B.1439 max = 2
Fi 12, 48440 = 1.64
cortiu_i, Xb) = —-8.3388 Prob > F = 8.8
zavings1 Coef Std. Err t Pl | [95% Conf. Intervall
hhincome 3.583706 -0054e03 3.592 0a.888 1.992246 5459346
edu —272354.6 22686702 —-1.84 B8.206 78342091 23871499
age 189234 6582974 8.17 8.868 118139 1399859
ageZz —2198.425 12621 .42 —a.17 8.g62 —260935.36 2259 .51
ages 12.53311 Tr.11442 a8.16 8.8M1 -138.6536 163. 11938
hh=e: —2200804 1420268 -1.61 a.182 5181913 SE2123.9
yeara? —461939.1 426337 -1.88 8.728a8 —1388356 FM6438
depratio 6o 7333 Iao932 2.8 B.846 12378.2 1.30e+87
inschool —205991 .3 448875.9 —a.67 8,58z —1168351 568368
urban 08662 2863663 8.28 a.788 —FI6ME2 4486854
intratel —-01921.7 50856.34 -1.4 8.125 —280273 2542064
mowver —-181943 911837.2 —a.11 a.ai11 —1888877 1684191
hardship —3352689.1 Shad e —a.68 B8.538 —1433254 2836 .1
nsumatra 4660406  1.30e+d7 8.3 B8.0973 -2 .68e-+87 2. leta?
Ssumatra 2621149 1 48187 a.14 8.g85 -2.etd? 2 . 05aHdT
Lampung 7884331 1 .48e+87 —a.533 8,595 —3.78e+87 2.12e187
Jjakarta —38630686 4784488 —a.82 8.412 -1.31et87? 3300462
centjava 8448768 9515644 a.e9 8.3% —1.82e+87 2. Metd?
yogyakarta —1.42e+87 1 .41e487 -1.81 a.313 —1.18e+87 1.34e+87
ejava 1.13e+87 236487 a.48 8.632 —3.58e+d7 5. MGetdy
bali {dropped }
wnusatengg™a 620427.7 2.24e487 8.3 8.9 —1 . 3487 4 46T
skal imantan 1.81e+87 8.68 8.499 -1 .38e+87 2.67eta?
szulawesi {dropped }
wsumatra 7322 1 .58ed? 8.35 8.729 —2.50etd? 2 .64etdy
_cons —1.16e+87 1.37eHa? —a.85 8.397 -3.83e+d7 1.52e+87
Sigma_u Z30B6E0A
Sigma_e 155126008
rho IS Cfraction of variance due to u_il
F test that all wu_i=@: Fi 7388, 4040) = 1.08 Frob » F = d.8888




Appendix F: Running Savingsl when Inschool is dropped.

Fixed—effects {within) IV regression Humber of abs = 11461
Group wariablel hhid2 Mumber of groups = T30
F—=qi within = - Ob= per groupl min = 1
betwesn = B.1473 aQwg = 1.6
overall = B8.1436 max = 2
F{ad11, 4808 = 1.65
cortiu_i, *b) = —A.3334 Prob > F = 8.8201
sov i higs 1 Coef. Std. Err. t Pt [95% Conf. Ihtervall
hhi hoome 3462468 0527191 3.63 od.988 1.204614 5338321
ey 264 M. 258535.1 -1.84 @8.297 — 6341 .5 Z3Mes .5
age 3281822 049935.3 8.8 d.9658 —-1241418 1387850
agez —882 1241 124M .87 —a.86 8.949 —25253 .84 Z3549.59
age3 4_88M87 628467 a.86 @.9449 —144 6724 154 .4404
] gt=t=s —XPO5E36 141717 -1.62 #8.185 —SE8MM753 A5 36HH .2
yearg? —66918.6 423481.8 -1.18 8.2/ —120M 68 6365
depratio G6E0244 FZ23M685 2.86 d8.830 FI3M06E .0 1. 38et8?
ur-bnan Sa3919.7 1986230 8.2 6.0 —337/8437 4386 M6
intratel —o1M1 .84 59461 .86 1.4 8.1Z23 —288367 .4 24785.34
Mot —FMEs.8  BOEB43.7 —Aa.49 a8.931 —1848137 1684319
hardship 42066 SHMI8.4 —a.61 a.539 —1436887 oagas .8
hsumatra Jooiz.g8 1.38e+87 a.83 &.977 —2 687 2. ey
Ssumatra 1500027 1. 3087 8.1z &.958 —2 0T 2. 58e+87
Lampurg —B230M%1 1 .48=4+87 —a.536 8.5/ —3 .7 2et87 2. 878y
Jakarta —3834488 46 M0 —a.gz a.4z —1 . 38=t87 s A s
centjowa BZ238332 O4EGE-16 a.58 8.381 -1 8287 26787
yogyak.ar-ta —1 .44etd7 1. 48=4+87 —1.83 8.383 —4 . 18=+87 1. 38187
& jawa 1.18e187 234487 a.47 8.639 —3 .40=1+87 5.68a4+87
bali {dropped}
whusatengg™a 48568257  2.23ct87 8.8z &.986 —4 3387 4 . 42e+87
skal imantan 63 1.81e+87 a.67 8.58z —1 . 38=t87 2.60c+87
ssulawesi {dropped )
wsumatra oeEEES 1.570=+a7 8.33 8.726 —2 . 33eta7 3.63e+87
—_cohs —1 .82etd7 1. 38=1a7 —a./8 8.436 -39/l 1.etd?
Sigma_u 238187
sigma—e 19254206
rhio I (fraction of wariance dus to u_il

Ftest that all u_i=@8: Fi{#388,4808,) = 1.92 Fraob > F




Appendix G: Results from a double log model running the log of Savings1 and the
log of HHincome.

The F-statistic is insignificant, hence the results are invalid.

Fixed-affects {within} |Y¥ regression Mumber of aobs = 8034
Group war-igblel hhid2 MHumber of groups = 6345
F—=q: within = - Ob= per groupl min = 1
betwesn = B.4856 awg = 1.4
overall = B.4/7¢ mdx = 2
Fi 6367, 2367 ) = a.05
cortiu_i, b} = —8.0444 Frob > F = 8.5383
l=avings1 Coef. Std. Err. t Pl t] [95% Conf. Interwal]
Logi ncome 5 ..689251 2313318 246 a.814 11538902 18.225H
adu —.18z847M1 -8 M1 BB 1.8 8.192 — 2573863 5516921
age — 8248361 21" —a.11 8980 — 4521335 4824612
age? — B M1 B —Aa.17 8.868 — O B8 56
age: -1 8 -GS a.48 8.6z20 — B30 ERERERERE
hh=eax — 82534681 -yohi61 689 -1.48 8.138 —1.916912 26509918
year-9? 230344 1283 a.19 a8.853 — < HETING 20243
depratio 3 66405 1 .oO6488 1.84 8.865 — 233NN 7 .o6ed41
inschool — 3315194 - 1831486 -1 .81 a.8/a — OOB65IS B2 76145
urban - o883 630806 1.2 8a.ZXr — EFaEF 2812425
intratel BRSO -A148014 8.6z 8.53z2 — 8108044 HFE5863
Mot — 1734047 2300085 —4.68 8.588 — 6773801 -IFTO6HE
har-dship —21597209 1731118 -1.23 8.212 — 25 - 1234862
nsumatra { 3
s=umatra -1.M1M11M48 6.613163 —a.28 8./ —14 642 11 ..25593
Lampurig -1./52316 4.915861 —a.a3n 8.2 1139197 7 BEH030
jakarta —1 .8248 1.616414 -1.13 8.239 —4 OO0 487 1. 3448848
centjava 5687061 4 343588 1.3 a.191 —2 820019 14 268584
yogyakar-ta 6. 3347 6457884 a.09 a.3z3 —6.268186 1983513
& jawa HE3T15ES 4.782514 a.81 a.904 —0 34287 943128
bali {dropped }
wrusatengg™a 2625682 2 4.0981432 8.54 8.59z —6.08548 1223684
skal imantan 2120806 2493346 8.85 8.393 =209 7 819868
szulawesi {dropped }
w=suma tra 11.88684 7. M2587 1.53 8.14% —3.31°M81 26 0056
—_Cohs —MAGa 3419926 —2.8 8.848 —137r.23687  —2.114M4
=igma_u 684122
sigma—e 322D
hio SAFMZSE? (froction of variance due to u_i}
F test that all w_i=@: F{6344, 2367 = a.8g Prob > F = 1 .0888




Appendix H: Summary Statistics

Variable Obs=s Mean Std. Dew. Min Max
savingsl 120649 Jaa2182 1.08e+87 —3.30=+H8E 1 ..13e+840
savings2 14318 215487 S MdeHay a 1 .87e+80
savings3 14318 2.11e487 S.71e487? a 1 .87e+80
savingsia 120649 12800545 1.08e+87 —3.41=+88 1 ..13e+840
edu 14318 3837836 2304255 1 11

age 14318 48 456831 14 .16586 12 111

hh=e:x 14318 8211578 e -2 2 s el a 1
geard? 14318 773040 - 05E0 a 1
depratio 14318 e T e a 1
inschool 14318 112182 1.13363 a 11
urban 14588 A3195 7/ 497837 a 1
intratel 14318 1382888 4. 8515 1 188
mow et 14318 1111647 3143468 a 1
hardship 12773 2034 30484 75 a 1
nEumatra 14518 B0 30 28410 a 1
s=umatra 14518 B463120 2181691 a 1
Lampung 14318 A3 MM - 188095092 a 1
jakarta 14318 81868 -2 M0 a 1
centjawa 14318 - 1342522 3480340 a 1
yogyakar-ta 14518 B3 343 24 M2E32 a 1
2 jawa 14318 - 1485872 30033 a 1

bali 14318 B 73467 21238566 a 1

wnusa tengg®a 14518 -B8681654 23 realz a 1
skal imantan 14318 B46 053 211284 a 1
== lamesi 14518 H31 5587 22112557 a 1
wsumatra 14518 8465106 2186149 a 1
hhincome 14318 344876 aM18057 a 2 . 45e-HED
quintile 133M 2.990M1 1.413852 1 a5




