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A RECURSIVE MODEL OF CONSUMPTION:
THE CASE OF TAIWAN'S FARM FAMILIES,
1964 - 66

By Craig C.)Wu and Abbas Mirakhor*

The present paper is a report on a'studj of the consumption
behavior of Taiwan's farm families, 1964 - 66. The study waé
attempted to answer théAfollowing guestions:

(1) The economy of Taiwan has observed a remafkable increase

in its rate of national savings‘sincé 1960.! What we would like
to investigate is how much the farm seétor may havé contributed
to savings out of its increased income as compared to other sec-
tors of the economy. In other words, the guestion is what is
the saving potential of the farm éector out of its increased
income.

(2) Taiwan is a densely populatéd island.2 It is usually
aésertéd.thaﬁ the island:is oVerpdpulated and this weakens the
saving potential especially of the farm sector. We would
therefore like to investigate whether the farm families of
Taiwan are overpopulated.

(3) It is usually argued-that the demonstration effect on con-
sumption isg aﬁ adverse factor to saving potentials of developing

economies. We would also like to investigate whether there is
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a significant demonstration effect on consumption in the case of

Taiwan's farm families.

The first question will be investigated byiestimating the
marginal propensity to consume.(mpc) for the farm sector and.
comparing it with that of the economy as a whole. The second
question will be studied by estimating the marginal cost of
living and the marginal pr;ductivity of farm family members. A
cémparison of these two marginal estimates will show whether
the farm families are overpopulated and whether the population
density weakens the saving potential of the farm sector. Since
educational level of fhe family héad and off-farm contact of
family members may increase the‘exposure of the family to dem-
onstration effect, the third question will be analyzed by
relating family consumption to educétional attainment of family
head and to a farm income ratio respectively. The farm income
ratio is defined as the ratio of farm income to total farm
family income énd is supposed to be able to measure the degree
of off-farm contact of family members. The entire study of all
these questions will be conducted under a general recursive
model of consumption, Which links the farm families' consumption

behavior to their income-generating behavior.



Data

Data used in this study are for Taiwan's bookkeeping farm
families. The bookkeeping data were published in averages by

the Provincial Government of Taiwan in its annual Report of Farm

Record-Keeping Families in Taiwan. In order to conduct a cross-
sectiénal study, we have‘obtained data of individual farm fam-
ilies from records kept by the Provincial Government. The

study period is from 1964 to 1966. A éood feature about this
period is the relative stability .of prices,‘”According to

Taiwan Statistical Data Book, 1968 [6, p.1l13], general prices

of farm products were about 1% lower in 1965 than in 1964, and
about 2% higher in 1966 than in 1965. On the other hand, p?ices
paid by farmers Were 0.8% higher in 1965 than in 1964 and 0.3%
higher in 1966 than in 1965 for productive supplies; and 0.7%
higher in 1965 than in 1964 and 3% higher in 1966 than in 1965
for daily necessities. It is because of the relative stability
of prices and because oOf a large variation in the composition
of the bookkeeping families froﬁ year té year that we will take
advantage of large samples by pooling the three-year data
together, treating each year—fémily as an individual data unit.

The three-year sample includes a total of 707 vear—-families.



-Our cross~se¢tional data include the following‘items: (1)
Family Consumption, including purchased and farm~produced con-
sumptions which are inclusive of almost every consumption item
ekcept housing cost; (2) Family Income,Aincluding farm income
and off-farm income; (3) Farm Income,‘including sales and
inputéd values of farm output minus production cost; (4) Totél
Assets, which are maihly for productive use and can be classified
into a categofy of "major productive assets" including values of
farm land and livestock inventory, and a category of "other as-
sets"; (5) Number of Family Adults; (6) Number of Family
Youngsters; and (7) Education of Family Head in school years.
While items (1) through (3) are flow déta for the year, items
(4) through (7) are»stock‘data at year end. It may be noted
that data on net wealth are not included in our three-year
sample. if net weaith'is a significant factor in determining
consumption, a study without including it wi}l yield distorted
results. Fortunately, the Provincial Government of Taiwan pub-
lished the bookkeeping data for 1963 on a family-by-family
basis [7, 1963)], which include the item of net wealth. A
single-equation study of the cbnsumption function including net

wealth among others on the basis of 1963 data shows no signi-



ficant effect of net wealth on consumption.®/* We may therefore -

ignore the effect of net wealth in our large study.

The Recursive Model

The consumption function is specifiéd as follows:®

0mC = oo+ a,m¥ + ap ;N + oy 0N+ a,F + aE + U, (1)
where
C = family consumption in New Taiwan Dollars (NT$)
Y = family income in NTS$ :
, N, = number of family adults
N, = number of family youngsters
F = farm income ratio (farm income over total family income)

in percentage point
E = level of educational attainment of family head in

school years

| U, error term.
Total assets is not included in the consumpfion function because
usually assets variable is inclﬁded as a proxy oOf property in-
come. In the case of Taziwan's farm families, almost all the

total assets are productive in nature and the family income is

a combination of labor and property incomes. Hence, once total



income is used as an explanatory variable in the consumption
function, it is inappropriate to use total assets as an addi-
tional explanatory variable.®?” Although we would like to inves-
tigate the effect of "other assets" defined as total assets

minus major productive assets, there is a difficulty inherent
in.the nature of our data. Since the assets data are year-end
data and since, due to land reform regulations, the farm families
of Taiwan are not in a good position to expand their major pro-
ductive assets at will especially in so far as farm land is
concerned, whenever they have a build-up of assets they will
build up the more liguid "other assets". Hence, the year-end
"other assets" data actually include the residual part of income
which is not consumed during the year, i.e., savings of the
‘'year. Obviously it is inappropriate to include savings as an
explanatory variable in the consumption function.® It is for
these reasons that "other assets" is not specified in equation

(1) either.

As mentioned before, income of farm families is a combination
of labor and property incomes. Since farm labor in Taiwan is
mainly provided by family members, the number of family members

is not only a consumption determinant but also an income con-



tributor. Similarly, education of the family head may help to
manage farm production better and is thus an income éontributor
in addition to beiné a consumption determinant due to possible
demonstration effect. As calculated from sample data, the
simple correlation coefficients between income and family
adults, family youngsters and education of family head are re-
spectively 0.5246, 0.2179, and 0.3029. Hence, either from
theoretical or statistical point of view, a single-equation
study of consumption is not épprbpriate, Wé theiefore spécify

in addition an income-generating function as follows:

Y = Bot By nBpt By N, + Bz lnN .+ B, E + Up (2)

where A, is major productive assets in NT$ and the other vari-

ables are as defined before.

Equations (1) and (2) constitute the recursive model of
consumption with C and Y being endogenous variables and the
others being exogenous variables. Since equation (1) is exactly
identified, it can be estimated by the method of indirect

3

least-squares (ILS).® The reduced-form of the model is

mC=vyot v, B+ vy N, + y; ;N + v, F + vy, E + Uy (3)

plus equation (2) because the reduced-form for p,¥ is equation (2)



itself. Once the reduced-form equations'are estimated by ordinary
least-squares (OLS), consistent estimates of the structural co-
. efficients of the consumption function can be derived according

to the following relations:

«, = v,/B, | ‘ (4)
Go = Yo ~ a,Bo k5)
Gz = Yz — Q,B2 o | (6)
Gz T Ya T 0;Bs | : _ - (7)
CGa = Ya g (8)
O T ¥Ys T 0B | ' | - (9)

Since the ILS estimation of the structural coefficients of
equation (1) is eguivalent to instrumental-variable estimation,
the significance test of the estimates of the structural coeffi-

cients can be conducted by way of instrumental-variable estimation.!©

Each of the structurél éoéfficiénts of eduation (1) measures
the partial effect of the variable on consumption. Similarly,
each of the structural coefficients of equation (2) méasures
the partial effect of the variable on income. Eéch of the re-
duced-form coefficients of equation (35 especially for those

variables which appear in both equations (1) and (2), i.e., N,_,



N, and E, measures‘the gross effect of the variable on conéumption.’
Aé can bevseen from'equétions (6), (75, and‘(9), the,gross.effect
on consuﬁptiohvis thé sum of twocomponentveffe¢ts; one_mayvbe
calied the "net" consumption effect énd the other,lfhe'“income“
consum?tioﬁ effect. The former is the .variable's effect 6ﬁ
coﬁsumption nét of its effect on iﬁcéme-and.is measured by its
consumption,cdefficiént (@) - Thé'latﬁer is the'va¥iablefs effect
on consumption ou£ éf its effect dnriﬁcome and is‘measured by
income élasticity of éénsumption.(ql) times its income coeffi-
cient (Bj. Theée rémarké are imﬁbrtant tb oﬁr latér interpre-

tation of the results of empirical estimation.

N

Empirical Estimation

When the recursive model is-applied'to>our sample of 707
farm families, we first estimate the reduced-form equations

(2) and (3) as follows:

wY ='6.2579 + 0.2898;2, + 0.3689,N,+ 0.1425 N,
(32.890) (16.229)  (11.488)  (5.415)
+ 0.0359 E | R? = 0.5302 (10)
(4.016) L o |
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;nC = 7.0954 + 0.2109¢,A + 0.43064 N, + 0.1985 N,
(44.606) (13.489) (16.014) (9.004)

~0.003LF + 0.0261E RZ = 0.5722 (11)
(=4.722) (3.437)

where figures in parentheses are computed t-values of the estimates.
Using relations (4) through (9), we then derive the estimation of

equation (1) as follows:!!

mC = 2.5413 + 0.7277gp Y + 0.1621 9N, + 0.0948 N,
(18.308) (5.406) (5.245)

-0.0031F - 0.000COE ' (12)
(-6.300) (-0.004)

E

As indicated by the computed t-values, the estimates of all the
structural and reduced-form coéfficients are significant even at
the 0.5% level of a one-tail test except for the structural con-
sumption coefficient of education whose éstimate is practically

equal to zero.

The ILS estimate of income elasticity of consumption (@1)
as given in eqﬁation (12) is 0.7277 which implies an mpc including
housing cost equal to 0.5880 for an average family of the sample.!?®
Considering that the average family of the sample is somewhat
upward biased in terms of income, the mpc of an average family
of the farm sector as a whole should be higher than what is

estimated above for an average family of the sample. For example,
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the average area of cultivated land per family for all farm fam-
ilies of Taiwan is 1.05 hectares in 1964 - 66,!® while that for
the bookkeeping farm families is 1.32 hectareskin the same
period.!* The latter is about 0.3 standard deviation larger
than the former.!® Since no informatioh is available for in-
come comparison, farm land may be used as the best proxy of

farm income. As calculated from our estimates, the mpc is 0.6155
for families with income 0.3 standard deviation lower than that
of the average family of the samble. Hence, 0.6155 may be
taken as an estimate of the mpc o; an average family of the

farm sector as a whole.!1l® National income of Taiwan increased
from 1960 to 1966 by NT$ 40f513 million and from 1963 to 1966

by NT$ 24,305 million at 1964 constant prices‘while the rate

of net naﬁional Eavings climbed from 6.6% in 1960 to 12.1% in
1963 and to 18.5% in 1966 [6]. This im;plies a national mpc
equal to 0.65 over the period from 1960 to 1965 or equal to
0.62 over the period from 1963 to 1966. These figures are very'
close to what was estimated for an average family of the farm
sector as a whole. Hence, our answer to the first question set
out at the beginning of the paper is that the farm sector may

have contributed to savings out of its increased income at
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least no less than other sectors of the economy.

As given in equation (11), the estimated gross éonsumption
effect of family adult or gross adult elasticity of consumption
(yo) is 0.4306. This is equal to the sum of the estimated "net"
consumption effect (ay) which is equal fo 0.1621 as given in
equation (12) and the estimated "income" consumétion effect
(0,Bz) which is equal to 0.2685 or 0.7277 times 0.3689 as given
in equations(l2) and (10) respec?ively. The estimated gross
consumption effect éf adult impligs an mpc Or marginal living
cbst with respect to adult equal to NT$‘3,576 for an average
farm of the sample when an estimate of housing cost!?7 is added
to consumption data. On the other hand,; the estimated adult
elasticity of production (Bg) is 0.3689 which implies a marginal
productivity of adult equal to NTS$ 35792° As compared with his
marginal living cost, the marginal aault of an average family
“actually earns more than he consumes. Similarly, the marginal
living cost of youngster is calculated at NT$ 1,769 with housing
cost included, and the marginal productivity is calculated at
NT$ 1,572. The youngster's marginal productivity is almost
sufficient to cover his marginal living cost. Based upon these

findings, our answer to the second gquestion under investigation
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is that one can hardly claim that the farm families of Taiwan
are over-populated if by over-population one uses either the
'~ criterion of zero marginal productivity or the criterion of ex-

cess of marginal living cost over marginal productivity.

As is given in equation (ll),‘the‘éstimated gross consumption
effect of education is 0.0261 which is equal fo the "income" con-
sumption effect of education because the "net" consumption effect:
of educatiqn is practically zerb. The zero estimate of the
“net" consumption effect of education indicates that there is
no demonstration effect on consumption via education. The
estimated gross consumption effect of education means that when
the education of the family head is one school year higher, its
consumption is 2.6% higher. This implies an mpc ofveducation |
equal to NTS$ 796 for an average family_of the saﬁple.lS On the
other hand, the estimate of the production coefficient of educa-
tion is 0.0359 as given in equation (iO). This means that if
the education of the family headbis increased by one school
year, its income will be increased by 3.6%. The marginal pro-
ductivity of edﬁcation for an average family of the sample
implied herein is NTS$ 1,355. Since its‘marginal productivity

is greater then its marginal propensity to consume, education
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is not only a contributor to income but also a contributor to

savings.!®

Sihce the farm-income ratio variable does not appear in the
income-generating function, its coefficient in the consumption
function is the same as in the reduced-form eguation. In
other words, this variable does not have an "income" consumption
effect and, hence, its gross consumption effect is identical to
its "net" consumption effect. The estimated consumption effect
of farm-income ratio is -~0.0031 wpich ﬁeané that when a family
earns its income by 1% more from off-farm sources than from farm
production, its consumpgion will be 0.3% higher. The imputed
mpc for‘én average family of the sample is -NT$ 95. 1Its inter-
pretation is that if one average family's income is generated
by 1% more from off-farm sources than another, its consumption
will be NT$ 95 higher. Since the computed t-value of the
estimate of the "net" consumption efféct of farm~-income ratio
is -6.300 which is significant even at the.0.0S% level of a
one-tail test, there is a highly significant demonétration effect

via off-~farm contact.
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Summary of Findings

Since the farm families' income is a combination of labor
vand property incomes and since there are strong correlations
between income and wealth and between income and assets, either
from £heoretical‘or statistical point of view, we found no
reason to include either wealth variable or assets variable in
the consumption function of Taiwan's farm families. On the
other hand, such exogenous variables as family members and ed-
ucation of family head are not only consumption determinants
but also income contributors, thé'consumption behavior of the
farm families can, more appropriately, be studied by a recursive
model that links the farm families' consumptiocn behavior to

their income-generating behavior.

According to the fitting of the recursive model, the in-
come elasticity of consumption is estimated to be 0.7277 which
implies an mpc equal to 0.5880 for an.average family of the
sample and an mpc equal to 0.6155 for an average family of the
farm sector as a whole. As compared with the national mpc
of Taiwan which is 0.65 over the period from 1960 to 1965
or 0.62 over the period from 1963 to‘l966, we conclude that

the farm sector may have contributed to savings out of its

N
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increased income at least no less than the other sectors of the

economy of Taiwan.

The marginal living cost for an adult member of an average
family of the sample is estimated to be NT$ 3,576 and his marg-
inal productivity is estimated fo be NT$ 3,792. The marginal
living cost for a youngster member is estimated to bé NTS 1,769,
about half of the adult's, and his marginal productivity is
estimated to be NTS 1,572.4 The marginal adult of the family
actually earns more than he éonsumesland the marginal youngstér's
earning is almost sufficient to cover his living expenses. One
can, therefore, hardly claim that the farm families of Taiwan
are over-populated whén over-population is either defined by
zero.marginal productivity or bylexcess of marginal living cost.

over marginal productivity.

Education of the family head was found to be a significant
determinant of family income.. The marginal productivity of
education per year of schooling is estimated to be NTS 1,355
for an average family of the sample. Education of the family
head also raises consumption éf ﬁhe family. The mpc of education
per school year is estimated to be NT$ 796. Since education-
increased incomé is»well above eduqation—increased consumption,

education is also a contributor to savings. The consumption
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effect of educatién net of the part of consumption that is linkéd
to its income effect is estimated to be practically zero. This
hot only means that there is no demOnstratibh effect on cbnsump—
tion via education, but also means that higher-educated farm

families consume more just because they earn more.

Also with the demonstration effectvin mind, we specified
in the consumption function an unconventional variable, farm-
income ratio, to measure the-extgnt of off-farm contact. Our
findings strongly support the hyppthesis of deanstration
effect on consumption via off-farm contact. The‘estiﬁation shows
that when one average family's income is generated 1% more from
off-farm sources than from farm production as compared with

another, its consumption is NTS$ 95 higher.
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FOOTNOTES

* Assistant Professor and Associate Professor of Economics at
the University of Alabama in Huntsville. They gratefully acknow-
ledge support received from the Research Committee of the Un-

iversity.

! The rate of net national savings increased from 6.6% in 1960

to 12.1% in 1963 and 18.5% in 1966 [6, p.l19].

2 Population density of Taiwan is 365 per square kilometer at

the end of 1967, one of the highest in the world [6, p.181].

3 The consumption function includes as explanatory variables

farm famil§ income, (Y): net weath, (W) ; number of family a-~
dults, (N, ); number of family youngsters, (N.): and the farm
income ratio, (F). The single~equation estimation of the function
over 277 families is as follows:
omC= 4.1783 + 0.5541g,Y + 0.0008pW + 0.2201gpN,+ 0.0813 p; N,
(12.747) (0.032) (6.159) (2.894)
-0.0017 F R® = 0.6558
(-1.705)
where figures in parentheses are t-values of the estimates. The
t-value of the estimated coefficient of net wealth is 0.032 which

is highly insignificant.

4 1963 is not included in our study period because education of

family head data are not aVailéble for 1963.

5 The consumption function and the income-generating function
to be introduced later have also been fitted in simple linear
forms. Since the log-linear forms produced a better fit, we

will report only the result of the log-linear relations.
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é As calculated from sample data, total assets has a simple
correlation with income equal to 0.7495 while its correlation
with consumption is only 0.6502. This indicates total assets
is more an income-determining factor than a consumption-deter-

mining factor.

7 This is also true for wealth variaBle and this furnishes
another reason for not including net wealth in our consumption
function. As calculated from 1963 data, the simple correlation
coefficient of net wealth and income is 0.5771 while.that of
net wealth and consumption is merely 0.4417. This is similar

to the situation of total assets mentioned in footnote 6.

8 When a single-equation estimation is applied to a consumption
function including "other assets" in addition to variables
specified in equation (1), the estimated coefficient of "other
assets" is -0.0185 with a t-value equal to ~1.350 which is not
significant at the 5% level of a one-tail test. This provides

a statistical ground for not including "other assets" in the

consumption function.

° As is well known, the ILS estimation of equation (1) is

equiValent to instrumental-variable estimation using all the
exogenous variables as instrumental variables in the present

case.
1 Cf. [2, pp. 551-6].

11 The t-values of the estimates are obtained from equivalent

instrumental-variable estimation as mentioned before.
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12 By an average family we mean a family with mean values of

the variables. The mpc is calculated as follows:

mpc = g, (apc) = d,exp (C - p2Y)

where apc stands for average propensity to consume which includes
the estimated housing cost given in footnote 17 below. This:

formula will be similarly used for N, and N_ .

18 Estimated from land and family data given in [5, p.8 and
p. 117.
14 Weighted average of corresponding data given in [7, 1964

through 1966] .

15 The standard deviation is estimated from data given in

[7, 1964 through 1966] to be equal to 0.90 hectares.

1é The estimated mpc may seem to be unusually low for a less-
»deveioped economy as compared with estimates for other countries
[4]. It is low, however, not because the estimated income
elasticity is low. For example, our estimate of income elas-
ticity (0.7277) is comparable to Lee and Phillips' estimates
for U.S. households'[Bj. - Their estimates of income elasticity
of cbnsumption~are 0.744 for urban hduseholds, 0.742 for rural
nonfarm households and 0.519 for farm houséhelds. Our estimate
is low because the apc of farm families is low. The calculated
apc for an average family of the sample is 0.8080 and that for
an average family of the farm sector as a whole is 0.8458.
These figures are nevertheless comparable to national figures

of Taiwan to be discussed below.
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17 The housing cost is estimated as 5% of average value of

farm buildings reported in [5, 1964 through 1966].
18 The mpc of E or F is calculated as follows:

mpc = vy, (or y,) exp (gnC)
where 5;2 includes the estimated housing cost mentioned before.

19 This is consistent with Freedman's findings mainly for
urban households of Taiwan: higher-educated people tend to
consume more but are also able to make more income and even
save more [1l]. According to our findings'of zZero demonstrafion
efféct via education, we may go one step fufther and state

that higher-educated farm people'bonsume*more only becausé

they can earn more income.
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