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Abstract

We use the hyperbolic discounting model as the model that saving of each household varies
in the steady state. In this model, there is a trade off that consumers will decrease future
consumption and saving because of their temptation of current consumption. Therefore the
degree of commitment technologies fixes consumption and saving paths. In this paper, we
consider data of life planning as the commitment period of consumption and make an
empirical analysis using the data about life planning of Public Opinion Survey on Household
Financial Assets and Liabilities. We use the Tobit TSLS. We get the result that there exists
the short-run trade off between consumption and saving, therefore consumers can increase
their future consumption and saving by life planning. This result supports the hyperbolic
discounting theory.
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1. Introduction

Saving of household follows the lifecycle and permanent income hypothesis.
Particularly, variables such as assets and consumption which decide saving rate are
dependent on whether households make life planning or not, how long they consider
the life planning period. They are choice variables of each household. In short,
each household can achieve the desirable combination of higher consumption and
saving by suppressing the wasteful consumption.
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For analyzing thritt, we assume the hyperbolic discounting growth model

(Strotz(1956), Phelps & Pollak 1968 ,Barro 1999 , Laibson 2003 ). Inthis
model, the time preference rate varies with the time distance from consumption
planning date. So, if consumers have commitment technologies to withhold
consumption they can increase their saving (see Barro(1999)). The commitment
technology has two cases; partial and full. They are distinguished by T, the period
consumers can commit. If the period is infinite, commitment is full. If not,
commitment is partial. The full commitment case is asymptotically equivalent to the
Ramsey model with a constant time preference rate.  The commitment period of each
household is determined by saving motives and the existence of illiquid assets,
children and other commitment technologies.

In this paper, we use the Tobit TSLS framework with saving and life planning. In
this model, the life planning period is endogenously determined by saving, dummy
variables that is the determinants of saving, saving motives and illiquid assets. Using



Tobit means that there is some “desirable life planning period” different from using
Probit which means that whether consumers make life planning depends on 1-0 index
function. Asymptotically, estimators of Tobit have a consistency (Lee et al.(1980)).

Our result supports the hyperbolic discounting theory that life planning, i.e.,
commitment makes saving higher to the optimal in the steady state.

2.TheMod€d
2.1. Consumer

The following model is explained in Barro(1999). We set the consumer’s utility
function as follows.

(1) Ue) = [ ulct)]exp{~(p(t - ) + p(t 7))} et

T means the current time and we assume that the felicity function has the property
u'(c)>0, u'(c)<0. The ordinal time preference rate is p >0. We assume
CRRA asthe felicity function.
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The time preference rate at t depends on not only the time distancet-t  but also @
(t-t ) 0. The latter term shows the term which are not defined in the exponential
time preference rate exp(-p (t-t )), @ (0)=0. The time distance is v=t-t 0.
¢'(V)>0,¢"(vV) <0, and if vooo then ¢'(v) - 0. Therefore, the time preference
rate is high in the near future and stays the low constant rate p inthelong run.

(i) The complete solution in the no commitment case

Using the above utility function, consumption is given by c(t)=A [k(t)+present
value of wage] fort 1 +¢ for small constant A >0. Int T +& , consumption
c(t) grows at the rate of r(t)-A .
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u(c) =

A isthe instantaneous time preference rate.  In the case of Ramsey model, A =p
¢ (v)=O(foranyv . A isgivenas,

@ 1o J, ~{pv+ ¢ (W} expl{ v+ gV} v
[ expl+{ pv+g(v)} v

p A p +¢4'(0) meansthat A is between the long-term time preference rate
p and the short-run instantaneous time preference rate p +¢'(0) .




(ii) Therole of commitment

When the time preference rate is constant as in the Ramsey model, the commitment
has no difference in the result, but has a large difference in the result when the time
preference rate is time varying.

(Full commitment case)

In the Steady State, A p if there is no commitment and asymptotically constant
time preference rate p if there is full commitment. If there is no commitment, A
is the average of the current and future instantaneous time preference rate.  If thereis
commitment, the time preference rate is not A but p +¢'(0), it decreases to p
over time. In the full commitment case, the result is low r* and high k* and c*.
Consumption varies as in the below equation.

@ 2= 21r©-p-¢t-0) foree

(Partial commitment case)

Households can choose the consumption path at time t intheinterval T O, [T ,
T +T]. A tdependsonT.

6 4 =P - (el v+ g v

For T=0, 4, = Q; = J'OOO exp[{ pv+ ¢(V)}]dv

1
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Ao p.

A 1 decreases monotonically fromA o to p as T increases from O to infinity.
Households with better commitment technology have the more valuable T and
accumulate capital with low and efficient time preference rate, low consumption
propensity, high saving propensity. The difference of commitment ability is modeled
as changes of T and produces the transition period.

At first, assuming T=0, inthe interval [t,t+T], p A o p +¢'(0)

(6) %:%[r(t)—p—ﬁ(t—r)] for Tt T 4T

Attime T , A gisequal top +¢'(0) and gradually reducestop +¢'(T) attimeT.
Therefore, A + A o. Consumption varies as the above equation and experiences
the discrete shift.

3. Data and Empirical Analysis

3.1. Data



In Public Opinion Survey on Household Financial Assets and Liabilities, we can
use the annual cross section data in Japan. We interpret the financial asset into
saving. In this data, we should care that saving is a financial asset and does not
include real assets like land, houses. One of the dependent variables is answer to
how long you consider as the life planning period in your future. As independent
variables, we use answers to (i) whether saving rate to the current income increased or
not and why, (ii) what are saving motives. These answers are converted into dummy
variables

3.2. Edimation

In an empirical analysis, there are 2 regimes; case 1 of consumption planning and
case 2 of no consumption planning. Under these regimes, households accumulate
savings. These 2 regimes are represented in the following estimation equations.

(D) (Regimel) yy =" Xy +&y
(2) (Regime 2) Yo = ﬂzlxzi T &y

X is an independent variable. y;; and yz are savings of households. These 2

regimes are divided by the next criterion function.

) C =rZ +5(Yy —Ya)—¢

Either one of y;; and y, is observed from data. It depends on Ci 0 or Ci<O.
But, you should notice that the criterion function includes yii-y». To estimate &
which represents saving changes to consumption planning, we need y;; and y»; for all
the households. At first, we substitute (3) into (1) and (2), we get the following
estimation equation.

(4) C=y'Z +5(B,' Xy = B," Xy)+(e5 —&5) — &

Thisisrewritten as,

() C=y"Z"i-¢

For 2SLS, we define as follows;

(6) li=1if C>0, 1i=0 otherwise

Using this definition, we estimate y *’ by Tobit. Next, to esimate B ;1 and B 2,
we estimate the next equation.
. . $(r'Z;)
7) E(u, |u >2¢'Z)=E u>y'2Z)=oc————
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where W, :¢(7_I2i) W, :M

O(y'Z;) 1-0(r'Z))

From (1), (2), using the result of (7), we rewrite them as follows. We consider



households that have no saving and we do not take a logarithm of saving in the
estimation.

8) Yy =B Xy —o, Wy + Uy

(9) Ya =B, Xy +0,W, +Uy,

Estimating these equations, we get the computed value for every observation.

(10) yn = /3'1' Xli ' yzi = /;'2' X2i

Using them, we estimate (3) again and get & . This is the value we need.
Judging whether this value is significant or not can test whether commitment, which is
equal to the life planning period, increases saving or not. The estimation result isin
the next section.

3.23. Reault

We use Tobit considering that the time span of each household for life planning is
different among households, since, data shows that the shortest period is “1 or 2
years” and the largest period is “more than 20 years.”

From the final results of table 1, & (coefficient of Q3AC) is significant and the life
planning period means important. In table 1, in saving objectives, “For education of
children,” “For buying a house (including land) or extension or reconstruction of
house,” “For a life of old age,” “For travel, leisure” and “For taxes” are significant
and particularly “For a life of old age” has the largest coefficient. These are
intuitively right motives from the result of LCH/PIH hypothesis. A child isakind of
durable goods and “For education of children” confirms that. The result shows that
saving motives are themselves important as deciding the life planning period.

In table 3, debt (Q12X) is not significant. Households are more myopic when
households get older and that existence of owning houses (Q16) has a positive effect.
The significance of housing is akind of commitment technology since it isnot a liquid
asset.  The household income is significant. This is because other variables have
common effects on the dependent variable as household income. The number of
household is also negative and significant. That is intuitive result that the probability
of temptation of current consumption increases as the number of people in household
increases.

Last, the theory predicts that it takes a long time to have an effect of thrift on saving
(Barro(1999)). Since the difference of saving is not aways significant in the
younger generation, we may estimate by cohort. Actually, in Public Opinion Survey
on Household Financial Assets and Liabilities(2004), the cohort distribution is as



follows;

Age of 60 More

head of 20’s 30°’s 40’s 50’s 60’s o4 65 69| than
household 70

Share 3.6 13.1 20.6 28.4 21.5 13.1 8.5 12.8

Clearly from the table, the share of younger generation is small. It means that the
difference of saving tend to be significant in estimation and helps to support the

theory.

Appendix Data

Question: What is your purpose for saving? (you can choose up to 3 choices)

Variable | Dummy | Choices

Q901 lorO For diseases or untimely disasters

Q902 lorO For education of children

Q903 lorO For marriage of children

Q904 lorO For buying a house (including land) or extension or
reconstruction of house

Q905 lorO For alife of old age

Q906 lorO For durable goods (cars, furniture, home electronic appliances)

Q907 lorO For travel, leisure

Q908 lorO For taxes

Q909 lorO For a bequest

Q910 lorO For a peace of mind (no motive)

Q911 lorO Others

Other questions used for independent variables in estimation are “In your household,
does your current saving increase or decrease compared to one in the last year?
(Choose one), (a) What is the reason of increase? (You can choose any number of

them.),

(b) What is the reason of decrease? (You can choose any number of them.),”

“Household attributes.” They are used for TSLS and not used in final estimate of the
criterion function.
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(Table 1)

Dependent Variable: Life planning period

Sample: 1 4520

Included observations: 4520

Left censoring (value) at zero

Coefficient Std. Error Prob.

debt -1.13 0.70 0.105

Q3AC 0.01 0.00 0.002

Q901 1.01 0.69 0.142

Q902 291 0.84 0.001

Q903 221 1.17 0.059

Q904 2.80 0.89 0.002

Q905 6.48 0.78 0.000

Q906 1.60 1.07 0.135

Q907 3.07 1.02 0.003

Q908 463 1.66 0.005

Q909 3.83 1.98 0.053

Q910 -1.40 0.80 0.078

Q911 1.18 2.08 0.568

Num. of people in household -0.99 0.24 0.000

Age -1.64 0.26 0.000

Job -0.56 0.17 0.001

Annual total income 0.17 0.20 0411

Dstrict -0.55 0.13 0.000

City scale -0.35 0.22 0.115

Q16 3.99 0.82 0.000

Error Distribution

SCALE 17.25 0.37 0.000

Log likelihood -7574.6  Hannan-Quinn critel 3.371405
Avag. log likelihood -1.676

Left censored obs 3,103.000 Right censored obs 0
Uncensored obs 1,417.000 Total obs 4520




