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capacity for the various homogeneous economic subgroups
in different years. A Keynesian consumption function and
a modified Duesenberry's savinr function were used to
estimate the time series savin;; potentials for various
subgroups. The fixed coefficient regression and the random
coefficient regression methods were additional techniques
used to estimate an aggregate consumption function from the
panel data.

Significant increases in farm families®' real income
occurred in Taiwan during the 1960's, An important part
of this increase in income came from off-farm employment,
Yearly variation in farm income resulted mainly from changes
in weather.

The random coefficient regression technique proved
to be the most tenable method in estimating the aggregate
function since the panel farms were heterogeneous in con-
sumption behavior, Based on the estimates from this method,
income, lagged consumption, net worth, and the rate of
return to operating assets yielded positive consumption
responses. The rate of return to total assets and the ratio
of farm-income-to-farm-family-income were negatively relatcd
to consumption expenditures.

Overall tne results of the analysis suggested that there
was a surprisingly high savings capacity among Taiwanese

farmers during the 1960's. The cross sectional savings



potentials were generally higher than that of time series.
Taiwanese policies encouraged the voluntary mobilization of
these resources inte the credit system and also encouraged
farmers to invest in their own operating units. Attractive
interest rates, the availability of savings institutions,

and security that savings would be repayed were necessary
conditions. In other less developed countries poiicy makers
should be alert to similar possibilities. Being alert to
gaving mobilization possibility and responding with appropri-
ate savings incentives were the two major recommendations

of the study.
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CHAPTER I

INTRODUCTION

The Problem and Study Justification

It is generally recognized that increases in pro-
duction capital are a strategic factor in economic develop-
nent. As a result a number of studies have focused on
capital formation in the industrial sector. Although one
of the main contributions of the agricultural sector to the
economic growth is the transference of capital into the
industrial sector in the early stage of development, little
is known about caéital formation in agriculture itself. 1In
part this is due to the difficulty of measuring rural
capital formation., In the early stages of development
subsistence considerations in the agricultural sector are
important. Estimation of farm income and consumption by
farm households is very difficult due to the nonmonetized
character of the sector.l This has resulted in very little
knowledge about how farmers snend increases in income
during early vonrases of develoonent. Furthermore, rural

capital formation is largely an accretionary process

lBalbir S. Sahni, 3avin~ and Economic Develooment,
(Calcutta, India: Scientific zook Agency, 1967).




carried out inside a multitude of rural farm-houschold
units. Little of this capital passes through national
accounts and is therefore difficult to quantify. Despite
the lack of firm evidence, it has been widely assumed that
marginal propensities to save in rural areas were negligible
in the developing countries.2

Taiwan provides an excellent opportunity to explore
this problem. During the last two decades Taiwanese agri-
2ulture has contributed substantiallyv to the industrial
sector's growth. It has also sharply increased its own
capital base or productive cavacity. Intensive utilization
of farm land has become one of the significant features
of Taiwanese agriculture owing to the scarcity of arable
land and relatively dense nopuvlation. Dramatic changes in
the agricultural sector during the past few years include
new crop varieties, sharp increases in fertilizer use,
increases in use of mechanization, expansion in credit uce,
and significant increases in farm family income. How Sfarmers
in Taiwan allocated this additional income between con-
sumption and savings is the central focus of this study.
The main source of data used is Taiwan Farm Record-Keceping
data assembled over the 1960 to 1970 period. Panel data
from 53 farms covering the period of 1964 through 1970 are
also used in the study. Very little of this type of farm

zw. Arthur Lewis, The Theory of Economic Growth,

(Homewood, Illinois: Richard lrwin, lnc., 1955%), p. 216,




level analysis of capital formation has been done.

Obiectives of the Study

The main objective of the study is to explore Taiwan
farmers' consumption and savings behavior and to see what
factors affected this behavior during 1960-70. This will
include focusing special attention on the savings capacity
of farmers during this period.

The specific objectives of this study are as follows:

1. to document the growth of farm family income in
Taiwan during the 1960°'s.

2. to assess and compare estimates of cross-sectional
savings capacities with estimates derived from time series
analysis.

3. to identify how chan:ces in farm family income
and other factors have affected consumption-savings behavior.

4, +to draw appropriate nolicy conclusions about the
possibilities for mobilizing institutional savings from

rural areas in developing couniries.

The Hypotheses

The hypotheses to be tested in the study are as
follows:s

1. The marginal propensities to save of the farms
with large farm size, low dependency ratios, and/or high

ratios of farm-income-to-farm-family-income are greater



that those of farms with small farm size, high dependency
ratios, or low income ratios.

2. Short-run marginal propensities to save based on
cross sectional analysis are hypothesized to be greater
than long-run marginal propensities to save estimated
from time series analysis.

3. The consumption function is hypothecsized to be
positively related to current income, lagged consumption
end net worth, and to be negatively related to the ratio
of return to capital and the ratio of farm-income-to-farm-
family-income.

I, The sample farms are hypothesized to be hetero-
geneous in consumption behavior. This hypothesis will be

tested by using statistical models with random coefficients.,

Orgzanization

The discussion which follows is divided into six
chapters. Chapter II presents a brief review of literature
on consumption theory. Chapter III presents an overview
of the methodology used in thic study. Chapter -V briefly
reviews the economic development policies of Taiwan in the
past two decades, and also summnarizes some general descriptive
farm data presented as background for the study. Chapter V
discusses how changes in farm income were distributed into
savings and consumption among various economic sub-groups

of farmers and compares the ciocss section and time series



marginal propensities to save.

Chapter VI presents the estimates of the consumptior
function based on panel data and identifies how changes in
current income and other variables affected consumer
behavior. Chapter VII summarizes the findings, presents
some policy conclusions and suzgests additional related

topics for further research.



CHAPTER II
REVIE# OF LITERATURE

Most economic research on consumption-savings behavior
in less developed countries (LDLC's) has been restricted to
macro studies. The limited amount of research done on
household savings in LDC's has been based mainly on crosse
sectional analysis. There have been few studies which
have attempted to use both cross sectional and time series
data in the same analyses. The main concern of the macro
studies has been with how consumption-savings behavior was
related to economic stability, a train of thought which
was first stimulated by J. M. 'r:eynes.l

Due to the lack of appronriate data, even fewer studie:
on rural household savings have been done in LDC's, It has
been widely assumed that 1ittle savings capacity exists in
rural areas of LDC's, In the past two decades, interest

in rural savings has focused on how to transfer agricultural

lJ. M. Keynes, General Theory of Empnloymoent, Tnterest
and lloney, (New Yorks Harcourt, Brace, & world, lnc.,
1936) .




savings or surpluses to the industrial sector.2 Little
emphasis has been placed on farmers' voluntary financial
savinzs and the role they might play in overall develop-
ment, As a result of this lack of research it is not clear
how various agricultural policies might affect farmers®
savings behavior. That is, how some policies may stimulate
and other policies discourage voluntary rural savings.

The main focus of this review of literature will be
on the factors affecting consv ption-savings behavior in
the rural areas of less developed countries, especially
Asia. Only a partial review of general consumption studies
will be attempted.3 The following general topics which
have been extensively discussed in the literature as ma jor
determinants of consumption will be emphasized in thé
reviews (1) the level of per capita income and wealth,

(2) lagged consumption, (3) the rate of increase in income

2Ragnar Nurkse, Problems of Canital Formation in
Underdeveloned Countriecs, (iiew York: Oxiord University Press,
1953); . arinur Lewils, "Econonic Development with Unlimited
Supplies of Labor," Studies in Economic Develonment, edited
by B. Okun and R, W. Richardson, (iew York: Holt, Rinerart,
and Winston, 1961), pp. 279-303; and G. Ranis and J. C. H.
Rei, " A Theory of Economic Development," American Ecoriomic
Review, Vol. 51, Seotember 1961, pp. 533-585.

3For an excellent review of this general literature
see: Daniel B, Suits, "The Decterminants of Consumer Expend-
iture: A Review of Present kKnowledge," .iacroeconomics:
Selected Readinrg, edited by Walter I, Johnston and vavid
R. Kamerschen, (Boston: Houshton Mifflin Co., 1970); also
tichael K. Evans, [‘acroeconomic Activity: Theory, Fore-
castinz, and Control, (wWew York: Harper and Row, 1969),
pp. 13-72.




and the permanent income hypothesis, and (4) income

sources and age composition of the family.

Income and Wealth as Determinants
of Consumption

J. M. Keynes stressed income as the major deter-
minant of consumption.u He assumed that if tastes, price
expectation, income distribution and asset holdings were
unchanged, a smaller proportion of income tends to be
consumed at higher absolute levels of income. That is,
the marginal propensity to consume will be lower at higher
absolute levels of income, He did not clearly point out
whether this behavior was hypothesized to hold over time
or to simply apply to the behavior of different income
groups at a given time period.

The variable "wealth" was introduced into the expan-
sion of the Keynesian consumption function by Pigou. He
suggested that the real value of liquid assets would be
one of the important factors affecting consumption. Pigou
held that a rise in the real value of liquid assets will
cause an increase in wealth and this will stimulate con-
sumption eXpenditures.5 Similarly, Ackley also argued that

the accumulation of wealth accounts for a rise in the levol

I

J. M. Keynes, opn. cit,

A. C. Pigou, "The Classical Stationary State,"
Egonomic Journal, Vol, 53, December 1943, pp. 343-351,




of consumption, assuming that income is unchanged.6

Traditional Keynesian ccnsumption studies have been
carried out in several cross-section and international
comparison studies, For instance, Houthakker's study
indicated that dumestic savinzs as a proportion of national
income in developed countries is larger than that in less
develoved countries.7 Friend and Taubman concluded from
their study that the "assets effect" in the savings function,
seemed to make a significant negative contribution to

savings,

Lageed Consumntion

Klein, Goldberger and others have argued that con-
sumption analysis ought to include current income and past
patterns of consumption as independent variables.9 Lagged

consumption represents previously acquired habits. Consumers

6Gardner Ackley, iiacroeconomic Theory, (New York:
The Mackillan Co., 1961Y, pp. 299-273,

7H. S. Houthakker, "On Some Determinants of Saving in
Developed Countries and Underdeveloved Countries," in
Problen in Zcoromic Jevelovmen®, edited by E. A. G. Robinson,
(London: liac.iillan and Co., 165), pp. 212-227,

8Irwin Friend ard Paul Taubman, "The Aggresate Pro-
pensity to Save, Some Concents and Their Apolication to
International Data," The tevicw of Tconomics and Statistics,
Vol., 48, May 1966, pp. 113-123,

9Lawrence R. Klein, Economic Fluctuations in the
United States, 1921-1¢41, (ilew York: Jonn iJiley & Sons,
1950); and Lawrence R. hlein and Arthur Soldberser, An
Econometric “odel of the United States, 1929-1952,
(Amsterdams .ortn Holland Publishinz Co., 1955).




are slow to change those habits. Also, the purchase of
a consumer durable in one time period should affect expen-
dutire decisions in later time periods. That is, it is not
necassary to tuy a refrigerator every year.

Evans has argued that estimates of the coefficients
in the consumption function vary depending on the length

10 In the short run the average

of the time period covered.
propensities to consume (APC) are generally larger than the
marginal propensities to consume (KPC). In the long run
+he APC and M2C are of similar magnitudes. In short-run
consumption analysis a close relationship exists between
consumption and income for a certain time period, say, 2
year., Average propensities to consume decline as income
increases, z2nd tﬁey are usually less than unity and greater
than the marginal propensities To consune.

Rate of Growth of Income and the
Permanent Income Hypothesis

A number of Post-Keynesian economists have argued
that there is a close relationship between consumption and
the rate of income growth., Tne reason given to support
this propositicn is that consumers with the same current
income but with unequal previous incomes appear to have
different consumption patterns. The consumer feels more

affluent when his income is rising. In general, he is

1043 chael K. Evans, op. cit.

10



inclined to spend a higher provortion than an individual
with decreasing income. Duescnberry's relative income
hypothesis, Hodigliani and Ando's life cycle hypothesis
and Friedman's permanent incor.e hyvothesis are based on
this relationship. Friedman emphasized that consumption
is dependent upon expected future income and wealth. He
also suggestéd that consumption was the result of a con-
tinuous decline of the effect of past habits rather than
a "ratchet ceffect" as suzzested by the Duesenberry-

Modigliani hypotheses.ll

11

According to Friedman's "permanent income hypothesis,"

the individual's consumption expenditure is determined by
his permanent income, that is, by expected lifetime
earnings and wealth, He argues that income is made up
of two components: permanent income and transitory income.
These inccme concepts ar- easy to state but hard to observe
precisely. Therefore, the test of the validity of this
hypothesis has always rested on the consistency of the
individual's reactions to total income changes, or to the
average movement of total income changes.

In a recent international study, Friend and Taubtman
reported that tastes together with income and assets

12

largely determine savings. The more homogeneous the

llMilton Friedman, A Thaory of the Consumption
Function, (Princeton: Princevon University Press, 1957).

12

Irwin Friend and Paul Taubman, ov. cit.
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groups, the smaller the tastes problem is in the savings
function. They redefined perranent income as the average
movement of three years' incore. They concluded that
marginal propensities to save out of permanent income and
out of transitory income are cuite different depending on
whether the income variable ic measured in absolute level
or as a change from previous income. Williamson's study
in Asia treated the influence of permanent and transitory
incomes on aggregate personal savings.13 His finding
was that marginal provensitiec to save (MPS) out of
transitory income were greater than out of measured and
permanent income, and that transitory income contributes
greatly in MPS in Asia.

Income Sources and Age Composition
of Household

Another important proposition in cross-section con-
sumption analysis has been that the proportion of an
individual's disposable income which is saved depends on
his income sources and age comnosition of the household.
Kelley and Williamson looked at household savings among

490 urban and rural families in Indonesia interviewed in

13Jeffrey Willianson, "Personal Saving in Developing
Nations: An Intertemvoral Cross-Section from Asia," The
Economic Record, June 1942, pp. 194-210,




.13

1958 and 1959.%%

They concluded that (1) sources of income
and occupation are major determinants of savings, and that
(2) savings is a function of the age composition of the
household,

Leff's study supvorted the proposition that the
age composition of the household is a determinant of
savings.15 He introduced the dependency ratio into the
savings function. The dependency ratio was defined as the
sum of the population azed 14 or less, plus thosc aged
65 or older over the total number of peovle in the family.
Including this ratio in the aralysis imoroved the statistical
fit over just including per capita income as the only
independent variable in the consumption function,

Mizoguchi and Joshi also suggested that household
savings are dependent upon thc sources of income and occu-
pation of the head of the houschold.16 llizoguchi's analysis

of Japanese data indicated that the farm household savings

lL"Allen Kelley and Jefiray Jllllanson, "Household
Sav1n" Behavior in the Develoning ZEconomics: Tne Indonesian
Cas Economic Develoopment a4 Cultural Chanre, Vol., 16,
No. 3, April 1968, pp. 355-L407.

l5hathan1el H, Leff, "Devendency Rates and Savings
Rates," The American Zconomic 2eview, Vol. 78, December 1969,
pp. 886-896,

16 Toshiyuki leo*uchl, "Consunvtion Punctions and
Saving Functions for Javancse Farmer's Families in Post-iar
Japan," Rural Economic Probler 5, Vol, L, No. 1, December
1967, pp. 20-35; and V. H. Jos ni, uav1n" Behav1or in India,"
Indian Economic Journal, Vol. 17, Aprll-uune 1970,
pPo. 515-523.
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ratio was lower than that of non-farm worker’s. He used
Japanese time-series and cross-section data for the period
1950 to 1965. Joshi reported that the MPS in the rural
household sector was very low, averaging only 0,012, and
that in the urban household sector the IMPS was higher,
averaging 0.119. His analysis was based on Indian cross
sector data for the 1951-52 to the 1962-63 period,

As sugzgested by Adams anl Singh a comprehensive
study of firm-household consumer behavior should include
the above mentioned determinar. s, as well as the rates of
return to various investment alternatives.17 Little
economic research has been done on these aspects of the
saving oroblem. Empirical finding by Mizoguchi, however,
hint that the savinzs ratio of farm households have a
close relationship with the productivity of agricultural
resources.18

Some attention has also been directed at the socio-

19

logical factors affecting savings pehavior. Extended

family assistance, the wife's role, and the hierarchy of

17pale W Adams and I. J. Sinzh, "Capital Formation
and the Firm-household lecision ilaking Process," Economics
and Sociology Occasionzl raper No. 111, The Department of
Agricultural Ecoromics and Rural Sociolozy, The Ohio State
University, October 1972.

18Toshiguki Mizozguchi, ovn. cit.

l9Gelia Tagumpay~Castillo, "Sociological Factors in
Savings and Capital Accumulation: Some Research Findings,®
Philipnine Economic Journal, Sccond Semester, 1964,
pp' 189‘1970
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values held by the community influence the savings decision.

Unfortunately, these factors are very difficult to quantify.



CHAPTER III
METHODOLOGY AND VARIABLE DEFINITIONS

This chapter outlines the analytic models which
were used to explain consumption behavior of Taiwan farm
families in the decade of the 1960's. The theoretical
framework and statistical models are presented in the first
section of this chapter. The deviation of the models is

discussed in the following section.
Theoretical Frameworkx and Statistical lModel

A major thrust in the s*tudy is to determine how
Taiwanese farmers distribute their income between con-
sumption, savings, and on-farm investment. This includes
determining what factors affect their consumption-savings
behavior. Economic theory as well as empirical studies
suggest that income is a dominant factor in consumption,
However, othei variables may contribute to changes in
consumption. In this study the degree to which current
income affects consumption is tested by time-series and
cross-section data over the 1960-1970 period. The relation-
ships between consumption and a number of other variables
are also measured through the use of panel data from 53

farms spanning the 1964-1970 period.

16



17

The first set of models used in the analysis were
designed to derive the short run, cross sectional marginal
propensities to consume for various economic sub-groups
of farmers over various years. In most cross-section
consunption-savings studies, usually only one functional
form, either simple linear or double logarithmic function,
have been used to test the coefficients of the consumption
function. Generally, ordinary least squares has been used.
Houthakker, however, got a better gocdness of fit in his
study of international data using double logarithmic
functions.l He also used consumption rather than savings
as the dependent variable since savings may be negative
and consequently does not fit into a double logarithmic
equation. For the same reason consuaption rather than
savings will be used in this study as the dependent variable.

A main concern with the cross-section analysis is
that, over time, the average and marginal propensities to
consume may change substantially. That is, the goodness
of fit of a particular function may change through time.
Therefore, four functional forms which are the linear, the
quadratic, the double logarithmic, and the semi-logarithmic
will be used in this study to test the coefficients of per
capita income. The goodness of fit of these various

functional forms will be tested. The statistical models

4. S. Houthakker, ov. cit.
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for the four functional forms are as follows:

- . _ 2

(3) log C; = b,+b log ¥ +U;

(&) C;= by7by log Yj+Uj

C stands for current per capita consumption expen-
ditures including cash and nor-cash expenscs for a calendar
year, Y is current per capita farm family income from both
farm and off-farm sources for a year, U represents the
disturbance term. All the coefficients are the parameters
in the respective equation and i indicates the individual
unit for each sub-groun.

These functional forms were used in the prelimi-
nary analysis of the data, The major objective here
was to test the extent to which current income explained
consuner beha' ior, to see how the shape of the simple
consumption function changed during the 1960's, and to
compare the marzinal propensities to save between different
subgroups under the same classification.

A secornd set of models ware used to derive the time-
series marginal propensitiecs to consume or to save for the
different sub-croups over the 1960-1970 period. The variables
used for these models were mcasured in 1970 liew Taiwancse

dollars (NT dollars).2 That is current NT 3 were deflated

2’l‘he conversion market rate of NT dollars into US
dollars was [iI'341,02 = US 31 in 1970: Taiwan Statistical
Data Poox 1971, publiched by Council for International
Economiz Cooveration and Develonment, (CIzCD), (Taipei,
Taiwan: CIECD, 1971), p. 127.
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by using the Index of prices-received—by-farmers.3

Two functions were used in a second set of analyses
in estimating the time-series marginal propensity to save:
(1) a Keynesian consumption function where real per capita
income was the independent variable and real per capita
consumption expenditure was the dependent variable, and
(2) a modified Duesenberry's saving function where the
saving ratio was a function of the growth rate of real per
capita income, The statistical models are:

(1) Keynesian consumption function Ct= by + by Yi + Ug

(2) Modified Duesenberry's saving St Yy
function = = by + by + Uy
Yy Y
t-1

C stands for real per capita consumption expenditures
including cash and non-cash expenses for a calendar year.
Y represents real per capita farm family income for a
calendar year. S denotes real per capita savings for a
calendar year, which is defined as per capita farm family
income minus consumption expenditure. U is the disturbance
term. All coefficients are the parameters in the equation,
and t indicates the time period for each sub-group.

The major objectives in this set of models were to
show which function had the best fit and to test the

hypothesis that, the cross section marginal propensities

3This Index is reproduced in Appendix A,
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to save are higher than those derived from the time-series
data.

A third more comprehensive analysis was carried out
on the data through the use of a lagged consumption function
model. The model was applied to 53 panel farmers who
participated in the record keeping project from 1964-
1970, Per capita consumption expenditure served as the
dependent variable in this model. This expenditure was
linearly regressed against per capita farm family inconme,
net worth, the ratio of farm-income-to-farm-rfamily-income,
lagzed consumption, and the rate of return on capital.

All variables were expressed on a per capita basis., They
are also measured in terms of 1970 NT dollars deflated by
the previously mentioned Index of prices-received-by-
farers. The single equation was expressed in the fol-
lowing way.

Cit = by * by Xyj¢ + by Apig + Dy Kgyq + by Kyyp *

bs X5t * Usy
(i=1, veey, n, t=1, .0s, T)

| Where C = Real per capita concumption expenditures in-

cluding cash and non-cash expenses for a

calendar year.

X3 = Real per capita farm family income including
cash and non-cash income from both farm and off-

farm sources for a calendar year.

X2 = The ratio of farm-income-to-farm-family-income.
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x3 = Real per capita net worth at the beginning of a

year,

Real per capita consumption expenditure including

<
b
]

cash and non-cash expenses for the previous
calendar year.

X5 = Average rate of return to on-farm investment in a
previous year,

U denotes the disturbance term.

The bpy b1y eosy b5 are the parameters,

The 1 indicates the individual farm and t stands for

time in year,

In a fourth set of analyses the variables which are
statistical significance by ordinary least squares estimation
will be included in fixed conefficient regression (FCR) and
random coefficient regression (RCR) models. The objective
of this set of models is to compare the estimation equations
by three different methods--the ordinary least squares, the
FCR and the RCR which are explained in thc next section of
this chapter,

An explanation of the definition, composition, and
economic rationale for the use of the variables in these

three sets of models are presented in the following.,

Consumption

Per capita consumption expenditures is the dependent

variable in this analysis. It is defined as the consumption
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expenditures of the farm family for the calendar year
divided by the total numbter of people residing on the farm
who are dependent on the houschold for a living. Adjusting
consumption figures as well ac other independent variables
to a per capita basis removes the family size influence.

No adjustments are made for age composition of the family.
Per capita consumption expenditures include all cash and
non-cash outlays that occurred during the year for living
expenses. Consumption expenditures include purchases of
food, consumer durables, recreation, education, medical
care, and all other living excenses. Consumption expen-
ditures also include produce raised on the farm and directly

consumed by the family.

Farm Family Income

Per capita farm family income includes net farm income
plus net income derived from off-farm activities., Farm
income is defined as the net farm income derived from on-
farm enterprices. The value of farm products includes
those consumed by the family and those sold. Imputed
management returns, capital depreciation, and a value for
family labor used on farm have not been subtracted from this
net income figure. Off-farm income mainly comes from labor
income outside the farm and from sideline activities. As
with the consumption figure the farm family income for the

calendar year is divided by the total number of people



23

residing depending on the housichold for a living.

Laczed Consumption

As stated earlier in the review of literature, the
influence of past consumption behavior on present consumer
behavior will be represented by lagged consumption not
lagged incomc.LL Per capita lazged consumption includes
all cash and non-cash consumptiion expenditure for the
previous calendar year. It is presumed that the lagged
consumption expenditure and current consumption expenditure

are positively related.

Net Worth

A basic modification of Keynesian theory has been
the argument that wealth should be included in the con-
sumption function., Net worth is here used to represent the
wealth effect on consumption.5 Net worth at the beginning
of the year influences the consumption expvenditure during
the year. By definition in the Taiwan farm record-keeping
data, net worth in the balance sheet is total assets minus
total liabilities at the beginning of the year, Hence,
net worth represents the assets owned by the farm including
both physical and monetary assets. The value of rental

property and equipment are excluded.

4Daniel 3. Suits, op. cit.

5

income.

Net worth can also represent a proxy of permanent
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Ratio of Income Sources

The ratio of income sources is total farm incomc
divided by total farm family income. Farm family income
is made up of farm income and off-farm income. A farm
family 1s closer to full-time-farming the higher the

ratio,

Rate of Return on Capnital

The most appropriate measure of the rate of return
to capital would be the margiral efficiency of investment
as derived from production fuaction analysis.6 Lacking
this type of information it was decided to use as a proxy
gross farm income divided by capital. Capital is classified
into three groups: (1) stock capital or total assets
(this is mainly made up by lani), and (2) total assets
excluding value of land, (3) flow capital or operating
assets during the year directly contributing to production.
These three different definitions of capital will be used
as explanatory variables for Lhe farmers' consumer behavior
of Taiwan. It is assumed in this study that when the rate
of return on capital is high, consumption expenditures

will decline and savings will rise,

6

An alternative way of measuring production efficiency
is based on the rate of return to labor. This would be a
suitable measurement in the farm activity with relatively
scarce labor and amople capital.
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Model Estimation

Three sets of equations will be estimated from the
cross section, time series and panel data respectively by
the stepwise ordinary least sguares methods. Only under
certain assumptions does the ordinary leacst squares method
Yield unbiased and consistent estimates of the coefficients
for the general function as follows:

Y = by + lel + boks wee t kak + U
Where Y is the dependent variabtle, X1 Xz «ee Xy are
independent variables, Doy eeey bk are the parameters,
and U is the disturbance term. These assumptions are:

(1) that the disturbance terms are random variables with
zero expectation, {2) that the disturbance terms are un-
correlated and cmbody the constant-variance specification,
(3) that the indepecndent variables are a sample which is
a set of fixed numbers, and (4) that there is no exact
linear relationship among the independent variables, and
the number of parameters is less than the number of
observations.

A main intcrest of thic study is to estimate a macro
sonsumption function from the panel data. Estimation of
the macro parameters of the mean vectors of the coefficients
can be cbtained by agaregating individual micro equations.
The FCR and RCR methods will be used as the techniques in

this part of the study. The main difference between the



FCR and the RCR methods is as follows. The varameters
are assumed to be fixed in the FCR model. On the other
hand, in the RCR model, the parameters are presumed to be
random coefficients., In the kXCR model it is assumed that
the sample is heterogeneous in behavior. A review of the
methodological developments of estimating panel data or
time series of cross section data is presented in Appendix
B.

The main limitation of the panel data used in this
study is that each farm has only six observations from
1965-1970. Since lagged variables are involved in the

function, each farm loses one year. Thus, four independent
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variables, at most, can be included in the macro consumption

function. The variables which are statistically significant

at the ten percent level in the stepwise ordinary least
squares analysis will be included in the FCR and the RCR

models.

FCR Estimation

Consider the model

l, «¢e, n

t l. ° 00 T

which represents a temporal cross-section situation with
the subscript t standing for time periods, and i, the micro
individual units. There are n individual units and each
individual has the same number of observation T. Each

observation Yj is a linear function of the observation Xj



plus the disturbance term Ui+ The compact matrix notation
can be written for the model @s
Y; = X by + Ug (i =1,... n)
(Tx1) (Txk) (Xx1) (Tx1)
To make statistical inference possible for the above
two equations it is necessary to assume the following:
(1) EU; =0

s . A I
(ii) EU; U { 11 i

J
J 0 J

4 i

Assumption (i) states that the disturbance term is
a random variable with expectation zero., Assumption (ii)
states that this disturbance term has variance 653 and
covariance zero for each individual macro unit. That isg,
there is an absence of any serial correlation in the dis-
turbance term. It also implics that U; and Uj are mutually
independent.

A further assumption in the FCR model is that Lhe
regression coefficient vector b; in the matrix equation
are non-random or fixed for all n individual units, that
is by = by, = «es = by = b, Under this strict assumption,
the macro equation can be formed. If these coefficient
vectors arc non-random but different for all individuals,
that is, b; % b2 % ... ¥ b,, then only n individual
regression equation can be estimated, but the macro
equation cannot be formulated,

Under the assumption of by = by, = «ue = by =D, the



macro equation is

(Y] [ Xy 7 Uq]
Ta| . X 0 Uz
s 0 b+ |
.YnJ L Xn ] }%{
Converted into the compact matrix form
Y =Xb+ U

(nTx1) (nI'xk) (XKx1) (nTxl)

Where Y =[Yy, Yo, ... ¥;] , X = diag [X], +e0, Xj]
is a block diagonal matrix, and U = [Ui oo U;] « The

expectation vector and variance-covariance matrix of the
macro disturbance term are:

-
r
61,1

G221 0
BEU = 0 and EUU' =S1 =

i 6nnl)
The best linear unbiased estimator of or BLUE of b

can be obtained by Aitken's gineralized least squares.7

n '
< XiX:
f;: (X’..Q.'lX)-l'/-'.fL-lY = [{"“—

7Phoebus J. Dhrymes, Econometrics:
Foundations and Anplications,

(vew Yorz;
1970), pp. 150-153.

Statistical
Harper & Row,




and the variance~covariance matrix of the estimator

b is
-1

n
Varcov b = (X! -1x)'1 =12 X3X3
1=1 S
ii
Since the Gii's are unknown, the unbiased estimator
8ii is used to substitute for tiis unknown parameters.
The estimate of b is a consisteat and an asymptotically
efficient estimator,

]

-k

1l

Where 1 = I - xi(xixi)'lx; is an idempotent matrix
obtained from the ordinary least squares of each ifth

equation.

RCR ZEstimation

The RCR estimation procedure will use the same basic

equation as was used in the FCR analysis:

Yi=Xib+Ui (i=l esey n)
(Tx1) (Txkx) (Kxl) (7x1)

The basic concept of the RCR model is that the
intercept and the slope of a regression equation are
random variables.8 A set of assumptions for the model

are:

BP.A.V.B. Swamy, "Efficient Inference in a Random
Coefficient Rezression iodel," ..conometrica, Vol. 38,
No. 2, darch 1970, pp. 311-323,

29



' ___{Giil if 1=
J

i) EU; =0 E UjU:
(i) i i 1 0 if i % j

1l
[

il

(i1) E by =T & E(b3-D)(b;-b)* =‘(¢; if i

0 if i X j
(iii1) b; and Uj are matually independent for i % j

Assumptior (i) states that the disturbance term Uj
has mathematical expectation o zero, variance 6i; &nd co-
variance zcro for each indivicual unit., It implies the
serial independence of the disturbance term for each irdi-
vidual, and Ui and Uj are uncorrelated and independent for
i % j. Assumption (i1) states that the coefficient vector
is distributed across units with the same mean and the
same variance-covariance matrix for the individual unit.
But the variance-covariance matrix of the coefficlients
for the two pairwise individvals is zero which implies
that bj and bj are uncorrelate! andindependent for i % .
Assumption (iii) indicates bj is not affected by the jth
individual's disturbance term.

Let b; = b + d; (i =1, ..., nj where d; is a kxl

vector of random eclements., The mean and variance of di

ares

Ed; = 0 ; E djd.'

B ifi=
; : ]

The above equation can, therefore, be written

Y5 = X3 + Aydy + Uy (i=1, ..., n)

30
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The main point is to estimate b in the aggregate

equation. The matrix form of the macro eguation is then

derived.
Y9 BSH [ X 10417 ’Ul'
T2l = 1%2] B+ X 0 dat + | Uz
. 0 :
LYy RSN i Xn J Ldnd LUnJ

The above equation can te written more compactly
as1
Y = b+ Dd+ U
(nTx1) (nTxk) (kxl) (a?xnT) (nTxl)
where ¥ = [Y1,.00,%0 ]t X =[X1,0ee,%y ], D = diag

[Z1seeeikn] g = (d]seeasdn ] and U = [Ug,...,Up]

Let V = 0d + U be the dizturbance term in the macro
egquation, The macro disturtance ter. V has
EV =0 ;
[ %y A4 0171

- ]
EVV' = 2 = Xo AKo+6551 0

i

The macro coefficient vector b can be efficiently

* [
0 XA xnémrJ

estimated from using panel data be applying Altken's
generalized leact squares to the above compact matrix

operation. The BLUE of D can be obtained as:



= (xrsiotiiest

n n
B e ' -1, 7-1 S ' -1
=[5 ki Aaxiressr} Thi] T 5 xi{xizxxidiixj ¢
i=1 ¢ i=1
Applying the matrix result suggested by Rao,9 then
£ E?“ w5
b = LS
1=1 o
L -1 -1 ' -1
where W;* = > £x+6' (%3%:)” -1 A +o-'(Y-X‘)"l
i L*—lL SRR EST 1ilAi4A]
A '
and © = (Xj%)7 1KY

o
The variance-covariance matrix of the estimator b is

S
Yarcov (b)

- % (a4 6. 11w

[fer ntdi™] ]
L=l

The estinmator % can be recognized as the weighted
averaze of the estimator of gi (i = 1,004, n) with weipghts
inversely proportional to their covariance matrix.

Since 4 and 633 (i =1,..., n) are usually unknown,
the unbiased estimator 811 can be obtained as shown varlier

. . N .
and the unblased estimator 4 is

7\ . n N L', -
A = (J haud l ET Gii (/\i/si)

n-1 n 1=1

VASA ’ A Tl 7o . .
where Sb = Tﬁ_ bib; - % SL" bi - bi 1s obtaincd
1=1 =1 1=1

from the ordinary least squarces of each ith equation.

1
9C. R, Rao, Linear Statictical Inforence and Its Appli-
cations, (New York: John Wilecy & Son, 1995), p. 29 (2.9).
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After obtaining A and 6;; the estimate of b isg,
therefore, a consistert, asymptotically normal, and efficient
estimator with asymptotic variance-covariance matrix.

In snert, an attempt will be made %o estimate a
macro consumption function by the different sets of esti-
mators of the FCR and the RCR. The preliminary aralysis,
via use of crlinary least squares of panel data, will test
the exwla: =tery power of each variable. The variables

~e

which have sisnificant effects on the dependent variable
will be involved in the macro consumption function. Then
the macro consumption functior, will be estimated in the
followins two ways:

l. Panel data will be used to estimate the macro
cquation and also vced to identify thosc coef-
ficients which are zssumed to be non-rondom.

2. Panel data will alsc be used in cstimating
the macro equation with the assumption that

all coefficients arc randomly distributed through

the years.



CHAPTER IV

AGRICULTURAL DEVELOPME!» POLICIES AND ECONONIC
CONDITIONS OF JAIWAN FAXNMER
For a clear understandins of consumption-savings
behavior some background on development policies in Taiwan
is necessary. Taiwan agriculture hac made tremendous

Pro

R
[30]

ss in the past two decades. A few of the highlights

¢

of this remarkable growth will be covered in this brief
discussion. Part of this progress has been due 10 the
agricultvral volicies which are discussed in the first

-

sectior. of this chapter. The final section of the chapter
presents an overview of the general economic condition
of Taiwan farm record-keecpning families, and evaluates

the extent to which this sample represents the whole island,

Agricultural Development Policies in Taiwan

Taiwanese agriculture han performed very well, As
can be seen in Table 1, acricultural ocutput responded
very rapidly to development activities durinz the 1950's
and 1960's, Overall the annual pgrowth of output increased
at a rate of approximately five nercent per year. growth
rates in fisheries and livestock production were much

higher than this averare.

3h
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Table 1 1Indexes of Agricultural Production in Taiwan 1952-1970
Geucral
Agricultural
Forestry Cenecral Index
Year Crops  Product Fisheriss Livestock Agricultural CGrowth
- Index Rate
(Base 1232 = 100)
1952 100 100 100 100 100 -
1954 110 104 122 128 112 2.2
1956 117 107 151 143 121 7.8
1958 131 146 175 180 140 7.5
1960 134 179 190 171 143 1.4
12062 146 201 234 201 159 2.1
1964 163 241 271 214 178 12.7
1966 185 228 309 254 201 5.2
1968 202 248 404 306 226 6.1
1970 204 247 483 362 237 6.0
Averages
1953-19260 4.6
1961-1968 5.9
1961-1970 5.2
1953-1970 4.9
1965-1970 4.9

Source:

Council for Taternsticnal Yconoumic Cooneration and Develorment,
(CIECD), Toivon Statistic.! Data Yook 1971, (Taiped, Talwan:
CIECD, 1971), pp. 3.-3v.
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The land reform program started in 1949 was successfully
completed by the end of 1953, It was carried out through
three successive stages: rent reduction, sale of public
land, and finally giving land to the tiller. This compre-
hensive land reform sharply improved farmers' incentives
o invest, increased the labor absorptive capacity in

rural areac, and vastly improved the access of rural people
to the widening income streamn.u A broadly based increase
in rural effective demand, plus a major build up of on-
farm capital have resulted., I1jor public investments in
irrigation facilities, rural ec¢iducation, rural roads, and
agricultural research also increased rural productivity
capacity. In the earlier 1950's, only six years of com-
pulsory education were offered. In the 1960's this was
increased to nine years.

Various four-year development plans provided an
additional bvoost to agricultural production. These were
carcfully balanced policies which gave farmers substantial
production inoenti.ves.5 The first four-year plan started

in 1953, In order to make the best utilization of limited

MChuo—chen Chen, "Land Reform and Agricultural Develop-
ment in Taiwan," Conference on Zconomic Development of
Taiwan, (Taipei, Taiwan: Acaduemla Sinica, cune L9¢7), pp.

26-152,

5Council for International Economic Cooveration and
Develovment (CIEZCD), Four Year Plan for fcononmic Develovment,
plans orethroush five, (Talpel, Jaiwan: C1ECD, 1953, 1957,
1961, 1905 and 1969,
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land resources emphasis was placed on developing water
resources, effective use of fertile land and marginal slope
lands, and preventing further fragmentation of farm land.
Investment in irrigation, utilization of more fertilize:,
uses of new crop varieties, divercification of production,
and better crop-rotation systec+s have made major contri-
butions to the growth of crc) .sroduction. A livestock
improvement program introduced modern feceding techniques
and control of livestock disesn:es,

Probably ths most remarkable asvect of Taiwnn's
agricultural experience has been the creation and strenath-
ening of rural institutions which support the developmental
process., The Taiwznese have shown a food deal of flexi-
bility and imazination in consiructing new orpganizational
rules for linrxing together and stimulatin~ econoric behav-
ior.6 Agricultural institutiors, especially poverrment
agencies, Farmers' Associatiors:, and the Joint Commicscion
on Rural Reconstruction (JZRK), made a substantial contri-

9

bution to agricultural development., The contribtution of

the government agricultural arcncies in the 1950's coneicted

6

S. C. Hisieh and T. H, Lee, Agricultural Devielopment

and Its Zortributions to Teono e Grovo in iia iale
Digest Deries o, 17, (Ifaiuzl, Jalwan: Jolnt Sonaisgion on
Rural Reconrnstruction, ~pril 1%76), vpp. 103,

7

wWwen-fu Hsu, "The Role of Agricultural Or:ianizations
in Agricultural Development in Taiwan," fonferecn-c on iiconom=

ic Develooment of Taiwnn, (Taiuved, Talwars  Academia oirca,
Junc 1957), pp. 112-125.
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mainly of creation of infrastructure and the institutional
framework, and in later years concenirated on the promotion
and extenzion of technolosy. Farmers' Associations have
also played a major role in Taiwan's rural development.
They have not only provided a volitical orgcanization for
farmers, but have alsco provided agricultural financing,

and product and input marketin~s services,

The zrowth performance of agriculture in the face of
steady and substantial net transfers of canital out of
rur2l areas is a testirmony to the effectiveness »f Taiwan's
agricultural policies. Heavy land and irrigation taxes,
forced savinge, low adnministernd vroduct prices, high input
prices, and rural-to-urban mirration of huran capital have
siphoned off a substantial amount of capital from agri-
cul‘tur‘e.8 Taiwan has clearly invested a good deal in its
agricultural sector, but it has also clearly withdrawn
a foed deal of capital.

Several recent chanses in Taiwan's azriculture are
of particular interest. The first is that the rural labor
force in Taiwan has reached its peak and is starting an

absolute decline, A drop in vopulation growth rate, an

8T. H. Lee, op. cit.; A, B, Lewis, "The Rice-Fertilizer
Jarter Price and the Procution of Rice in Tuiwan, Republic
of China," Jniunal of Asricultaral Zeonomics, (Taiwan) No. 5,
June 1667, pp. 127-1%0; and . L. Lin and 4, H. Chen,
"Rural Lator Mobility in Taiwan,” Journal of Azricnltural
Ecopomics (Taiwan), o, 11, June 1971, pp. Loa-1li7.,
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increasing spread between rural and urban incomes, and
increased rural education havne accelerated occupational and
locational movement away from ngriculture. In the recent
years, some serious lahor shorta~es threatened the agri-
cultural cector, agricultural w zes have moved up sharply,
and farm mechanization has acccelerated, Almost four
thousand addivion2l power till.rs were purchased in 1970,
double the number purchased in 1968.9 Policy makers are
seriously considering a set of measures which would further

stinulate mechanization to replace labor.
Economic Conditions of faiwan Farms 1960-1970

The Taiwan farm record-keceping project will provide the
main source of data for the tinme-series and cross-scction
analysis in this study. The Provincial Department of
Agriculture and Forestry (PDAF), is in charge of this project.
Initially data collection was ctarted by ten agricultural
vocational schools in 1953. Rut, in 1960 the program was
switched to local Farmer's Associations and PDAF began
closer supervision of the data collection and tabulation.

PDAF also publishes a summary of the Farm Record-Kceping
Reports each year. As chown in Table 2, up throush 1963

the farm record-keeping familics were distributed mainly in

9W. C. Lai, "Current Situation and Problems of Farm
Management on the Mechanized rorming in Taiwan," unpublished
paper, Joint Commission on Rural Reconstruction, Taipei,
Taiwan, August 1971.



Table 2 Numbers of Farmers' Associ{ations, Apricultural
Reglons, Individu:! Farrers and Panel Nambers
In Faruw Kecord-Feey 'ng Project in Tafwan,1960-1970

. _Nunher of
Farmers' Agriculiural Individual Farners
Year Assoc{ations Res!ins Total i} Pancl Farmss
1960 7 3 95 5
1961 17 3 207 9
1962 18 k] 223 11
1963 21 3 277 15
1964 40 8 535 53
1965 40 8 501 73
1966 28 8 430 115
1967 28 8 402 142
1968 36 8 416 227
1969 36 8 411 308
1970 36 8 404 404

8panel farms are those for which yearly data from 196x to 1970 is
available.

Source: Department of Agriculture and Forestry, Provinclal Cevernment
of Tajwan (PDAF) ,Repor: of ¥Yarm Record-Keeptoas Families iu Taiwan,
yearly reports running f:iom 1960 to 1970 (Nantou, Taiwan: PDAF,
1961 through 1971).

b1
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three regions: the northern, middle, and southern rice
regions. The record-keeping project, however, was expanded
to cover the entire island in 1964 with 535 farm families
taking vart in the project. A summary of the numbers of
Farmers' Associations, agricultural regions and individuals
particivating in the project is also shown in Table 2.

This table gives a summary of the panel farms for 1960
through 1970, As mentioned earlier, ranel farms are those
individual units which participated in the record-kecping
project over a number of years,

The farm records include rather comprehensive
information on land use, farm and family income, farm
operating exnenses, houschold living expenses, farm assets,
liabilities and net worth, and farm labor use., A copy of
the summary form from which this data was drawn is presented
in Appendix C,

Participation in the project is voluntary. Thus,
individuals who participate are genesrally more progressive
than the aserage Taiwanese farmer. They are also better
capitalized and more educzted than the average.

The information precsented here is intended to show
now representative the farm record-keeping finmilies are of
the total population of farms in Taiwan, and to describe
the economic conditions of the sample families.

For easier understanding of the farm record-keeping

information all of the income-expenses figures have been
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transformed into 1970 values.JO

In order to understand the extent to which farm
record-Keeping families represent all Taiwanese farmers, a
brief comparison is made between the record-keeping farms
and more representative Farm Income Survey data.ll The
surveys werc carried out in 1952, 1957, 1962, and 1967.
Thus, two of these years overlap the farm record-keeping
data: 1962 and 1967,

Due to the sampling prouedure used, the farm income
surveys represented the entire population of farms on
Taiwan. The sample farms were chosen for the survey by
two stage stratified random sampling methods in which
sample townships were drawn from the agricultural regions
of the whole island and then the sample farms were selected
from each sample township.

As can be shown in Table 3, the farm sizes record-
teeping sample were about one quarter larger than the
incore survey samples. The average farm land of record-

keeping farms was 1.39 hectares, whereas the average farm

loSee Apoendix A,

llThe main purposes of the farm income survcoys were:
(1) to collect farm income dats to facilitate the cstimation
of national income, (2) to investigate farm and off—-farm
income by farm size and by asricultural regions, (3) to
examine the sirnificance of thc sources and seasonal distri-
bution of farm income, (4) to analyze the cost of farm
production with a view to improving the efficiency in farm
operation, and (5) to provide come basic data for economic
planning and policy.
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in the income surveys had only 1,08 hectares in 1967.
In 1962 farm sizes were more similar with 1.%36 and 1.12
hectares respectively, Ags for farm family size,; the
average farm record-%Xeeping family was larger in 1962,
In 1967, however, the two samples had almost the same
family size,

The record-keepving farms also realized higher income
and spent morc on consumption than did the Income Survey
farms. Because of the way the Income Surveys were carried
out, a one shot interview, it is likely that incomes may
be somewhat underestimated in the Income Surveys.12
The average prooensity to save in the farm record-keeping
project was also somewhat higher than in the farm income
surveys. (Table 3).

The farms used in this study, therefore, have somewhat
higher incomes than the averagse farm in Taiwan, are more
commercially-ninded, bettcer canitalized, more progressive,
better educated and more closely tied with Farmers' Associ-
ations. Becauce of the rclatively homogeneous nature of
the farms in Taiwan, the farm record keeping units protabuy
come closer to representing the entire pooulation than would

similar accounts in the United States. The data is probably

lzThe voluntary rnature of the record-keeniny project

probably induced farmers Lo revort most of their income.
It is Likely, theretorce, that the income upread between
the two samplces was less than reported in Table 3.
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strongest in indicating directions and, to some extent,
rates of chanze. It also provides strong incights inte
structural changes which are occurring in rural area,

The absolute values of the variables cited in the following,
however, should be gqualified s-mewhat because of the nature
of the sanple,

A description of major economic conditions of the
record-teenins farms is preserted in the following, This
includes a deszscription of farm size and land utilization,
family size and employment, farm family income and expenses,
consunption expenditure and savings, and asset and capital

structures,

Farm size an? land utilizaticr

Because of the comprchersive land reform prozram most
farms in Taiwan are quite small. As can be seen in Table 4,
record-keeping farms generally averaged less than 1.60
hectarcs. Mocst of this land, however, is in intengsive
production. In many cases two or more crops are growir on
a given parzel of land in one calendar year. The overall
cropning indez for the record-keeping farms has heen close
to 200 over the 1960-1G70 period.l3 This index is somewhat

higher than that of average farms. The crouvping index for

1 . . . . .

3The cropplng index is defined as the ratio of the
total arcas in crops to the arca of farm land for the
calendar year,
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Table 4 Farm Sizc and Land Utilization of Farm Record-Keeping Families,

Average Amount Per Famlly 1960-1970

Farm Size Farm Land Noeu-farm Land Crop Arca Croppinp index
Year (hectares) (hectares) {ivctares) (hectares)

(1)=()+() (2) 3) (%) (5) = (4)+(2)
1960 1.5% 1.37 0.22 3.13 225
1961 1.48 1.44 0.04 3.24 223
1962 1.47 1.40 0.07 3.19 223
1963 1.41 1.36 0.05 3.08 223
1964 1.37 1.25 0.12 2.54 200
1965 1.41 1.30 0.11 2.65 202
1966 1.49 1.43 0.06 2.92 203
1967 1.52 1.3% 0.13 2.80 200
1968 1.58 1.46 0.12 2.99 203
1969 1.48 1.35 0.13 2,72 197
1570 1.52 1.35 0.17 2,60 190

1 |
Source: Departrent of Apriculture and Forestry, Provincial Covernment

of Taifweu (FDAF), bepert o Varm Mecord-Keeping Taedltivn In

Taiwan, yearly reports

runn oty

Taiwan: I'DAF, 1661 through 1971).

tvon Lol to 1470 (Nantou,
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all of Taiwan ranzed from 182-190 during 1960-1970.

The record-keeping farms generally had less than 1,50
hectares of farm land, or cultivated land., About two-thirds
of this land was irrigated ric: land (paddy) and the
remaininz was dryland, The average farm had less than
0.20 hectares of non-farm land which included building

sites, ponds, vasture and forestry.
[ I - | -

Family size and employment

As can be seen in Tabdble 5, the average family size
of record-keeping families has declined from 9.65 to 8.11
persons during 196C-70, Again for the island as a whole
in 1970, the average farm family size was 6.81 persons.lu

The age composition of farm families hac chanred
significantly during the 1960's, As can be notled in
Table 5, the numbers of dependznt people in the family,
defined 25 the number of old r-ople above 60 years old
plus the numbe. of children urler 15 years old, was 5.2k
persons and accounted for 54 porcent of the average fumily
in 1960. This ratio dropped to 3.82 persons and accounted
for 47 percent of the average ramily in 1970. Decreuses

in the ratio have helped to improve living standardc and

14 . :
Calculated from: DLepartment of Agriculture and
Forestr Provincial Sovernment of Taiwan (vDAY Taivean
’ P e

Agricultural Yearboox, 1971 Udition, (lantou, Taiwan
BOAF, 1971y, pp. G9-50.




Table 5 Family Sfze of Farm Recor:-Kceping Units, By Ape
Croups, Average humber Per Family 1960-1970

Number of Perso:s In Family
Year
Total Adults (15 to N1d People Children Nependency
60 ycars old) (60 yrs.+) (-15 yrs,) Ratio?

1960 9.65 4,41 0.62 4,62 0.54
1961 9.05 4,27 | 0.47 4,31 0.53
1962 8.90 4,25 0.47 4,18 0,52
1963 8.84 4,21 0.52 4.11 0.52
1964 8.21 3.93 0.41 3.87 0.52
1965 8.23 3.96 0.47 3.80 0.52
1966 8.48 4,01 0.49 3.98 0.53
1967 8.29 4.07 0.47 3.75 0.51
1968 8.59 4.39 0.47 3.7} 0.49
1969 8.21 4.30 0.50 3.41 0.48
1970 8.11 4,29 0.52 3.30 0.47
81he dependency ratdo s defined as the ratio of {ndividuals aged 15 or

less plus those aged 60 or older to the total aumber in the tawlly,

Source: Department of Ayriculture ond Forestry, Provincial Government
of Talwan (PDAF), Feport et varm Fecovd-eoning .“ﬂ}:‘._l_L{U_’: In

Tatwan, yvearly reports e Fg frou l?hf*ln>]blui (Nantou,

Tafwan: PDAF, 1961 through 147)).

La
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saving potentials, The ratio nas declined because of
improvements in educational attainment in the rural area,
rural-to-urban migration, redu:tion in birth rates, and
also the group of farmers with whom PDAF is working has
gotten older,.

As can be noted in Tablc 6, the total amount of labor
used on record-keeping farms h s been constant-to-slightly
declining during the 1960's. “otal farm labor used is
the sum of family and hired la‘:,or.l5 Self-employed workers
and unpaid fanily workers cont:'ibuted from 85 to 89
percent of total labor used on the farms in this period.

As can be seen in Table 6, about 40-50 percent of farm labor

came from female work.

Farm family income and expensec

Despite the substantial net capital outflow from
agruculture during the past dccade, farm family incomes
have shown a steady increase. Farm family income is defined
as the sum of total gross farm and off-farm income less
farm and off-farm expenses. As can be noted in Table 7,

average farm family income of Taiwan farm record-keceping

15Total farm labor used was measurced in man days.
One man day is defined as 10 hours of farm work by an aduli
male aged between 15 and €0. Tne conversion factors were
females of age between 15 and 60 considered as 0.3, a
male aged below 15 or above 60 as 0.5; and female aged
under 15 or above 60 as 0.4






Table 7 General Economic Conditions of Farm Record~xeepang Families,
Average Value Per Family 1960-1970, in 1970 NTS

Gross Total Net Gross Total Net Total Farmily Total Household

Fara Farm Farm Off-farm Off-farm Off~farm Disnosable’ Consumntion Gross
Year Income Exncnscs Incenabd Income Expenses Income Incoreb Expenditures Savings

09)] () (3)=(1)-(2) (4) (5 (6)=(4)--(5) (7)=(3)+(6) (8) (9)=(7)-(8)
1960 64,657 28,410 36,247 5,630 114 5,516 41,763 33,762 8,001
1951 69,829 30,552 36.279 6.333 163 6,170 45,449 37,218 8,231
1962 70,581 29,910 40,672 7,764 375 T ren 43,062 38,405 9,657
1963 72,095 30,440 41,655 6,933 260 s 48,330 37,134 11,196
1%64 62,360 28,773 36,588 8,769 659 a.,11c0 44,698 34,270 10,427
1965 67,191 28,250 38,042 9,909 517 9,302 45,334 27,095 11,240
1966 78,574 33,365 44,709 10,542 513 10,028 54,737 39,574 15,162
1967 78,786 34,451 44,338 11,209 1,014 10,195 54,529 40,673 13,857
1968 82,148 36,793 46,354 12,654 1,112 11,542 57,896 41,466 16,430
1969 71,455 35,829 35,4837 16,529 2,012 14,519 50,155 44,385 5,770
1970 73,291 35,312 37,279 15,100 530 14,570 52,550 42,133 10,5156

Bheflated using Index cf Prices-received-by-farmers, see Appendix A,

te equal to sum of varicus sub-groups due to rounding.

re and Torestry, Provine
.

{al Gevernzent of Taiwan (PDAP), Report of Farm
n Taiwan, yearly reports ni

running fro= 1960 to 1970 (Nantou, Taiwan:

Paparzment Agricultu
Record-Neep Ta=iltes
FOAT, 1951 cugh 1571)
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families increased from NT341,763 to 352,550 in real *erms
during the 1960's. Aside from 1969 when adverse weather
substantially decreased farm cutput and farm income, there
has been a steady increase,

As can be noted in Table 7, Farmers have sharply
increased net off-farm income. Changes in off-farm income
have made up the bulk of the increase in total farm family
incomes. Family income among record-keeping farmers
increased by 2€ percent from 1360 to 1970. Almost two-
thirds of this increase came {rom additional off-farm
income which mainly consisted 57 estate rentals and off-
Yarm wages,

On the farm income side, real farm income, the
difference betwecen real gross farm income and farm expenses,
increased slizhtly from NT 334,247 to 337,979 during this
period, This slow rate of increase was due to heavy land
and irrigation taxes, low administered product prices,
and high input prices., Farm incomes werc held down by
the substantial increase in farm expenses from 1960-1970
shown in Table 7.

It should be noted that farm exvenses are somewhat
under-estimated on the farm reccord-keeping families, because
the imputed wazes of farm family labor working in the field
and imputed land rent were noi included. Moreover, the
depreciation on fixed assets was not included. Among farm

expenses, the most important single item is fertilizer costs,



hired labor, feeds, animals purchased, and farm taxes and
assessment, Expenses for inscct and pest contrcl generally
increased but land rent declir~sd during the period under
study.

As mentioned earlier, off-farm sources of income
became more important, especizlly in the later parts of the
1960's., Average real off-farm income of the sample farms
increased from NT35,516 to 314,570 over the decade. This
trend shows that farmers tended to consider farm work
as a part-time job instead of traditional full-time work.
The main sources of off-farm income came from labor income

outside farming and income froa sideline activities.

Consumption exvenditure and savings

Changes in household expenditures from 1960 to 1970
were equal to about four-fifth of the increase in total
real farm family income, As chown in Table 8, average real
household consumption increasecd during the period 19€0-
1970 from liT333,762 to 342,133. The increase in farm
family purchases of items like radios, televisions, bicycles,
clothes, housenhold appliances, etc., have been a major
factor in providing markets for industrially produced goods
in Taiwan,

The degrec of subsistence of Taiwan farmers also has
declined. As can be noted in Table 8, the percentage of

cash consumption cxpenditure to total consumption expenditure



Table 8 Houschold Consumption Expenditure of Fagm Record-
Keeping Fam{lics 1960-1970, in 1970 NTS

Total Percentape
Tota1? In Cash  In Kind Total In Cash In Kind
1960 33,762 19,741 14,021 100.0 58.5 41.5
1961 37,218 21,353 15,865 100.0 57.4 42.6
1962 38,405 22,934 15,470 100.0 59,7 40.3
1963 37,134 23,711 13,424 100.0 63.9 36.1
1964 34,270 23,297 10,973 100.0 68.0 32,0
1965 37,095 25,556 11,539 100.0 68.9 31.1
1966 39,574 27,567 12,008 100.0 69.7 30.3
1967 40,673 29,058 11,615 100.0 71.4 28.6
1968 01,466 29,926 11,541 100.0 72.2 27.8
1969 44,385 32,840 11,545 100.0 74.0 26.0
1970 42,133 30,625 11,508 100.0 72,7 27.3

a .
Deflated using Index of Prices-recuived-by-farmers, see Appendix A.

bTot&l may not equal sum of the group due to rounding.

Source:

Department of Agriculture and Forestry, Provincial Covernment of
Taiwan (PDAF), Report of [a:m Record-Keepine Families Tn Talwan,
yearly reports running frem 1960 to 1970 (Nantou, Taiwan: PDAF,

1961 through 1971).
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increased from 58 percent in 1960 to 73 percent in 1970.
The farmers' consumption behavior was more dependent upon
their own direct production ir. 1960 than in 1970. As the
agriculiural sector developed, farmers become more commer-
cialized in production as well as in sales.

Taiwan farm families have improved their diet and
nutrition as disposable incomes have increased. Expend-
tures on principal food items such as rice and flour
almost remained constant, while purchases of more nutrition
foods increased substantially during 1960-1970.

Clearly, however, not all increases in income have
been consumed. The real grosc savings, the difference
between the reali disposable ir.come and real consumption,
increased from NT38,001 to 31¢(,430 from 1960 to 196%
(Table 7). This decreased to :iT55,770 due to the bad

weather in 1969, and then rosc again to NT310,%16 in 1970.

Asset and canital structures

An analysis of the balarce sheets for farm record-
keeping families shows that significant changes have
occurred in the asset structure and the financial structure
of the farm families. On the asset side, the average
sample farm was shown to have HI3346,435 worth of the
assets per farm in 1970, a fifty percent growth over 1960
(Table 9). Among the farm ascets, more than 83 percent

were fixed and less than 17 percent were liquid asgcets during



Table 9 Year-End Ralance Shect of Farm Record-Keeping Families,
Average Values Per Family 1960-1970, in 1970 NT$®

57

Assets Liabilities
Year Total® Liquid Fixed Total® Liquid Fixed Net

Asects Assets Liabilitics Liabilities Worth
1960 229,744 30,480 199,265 | 12,360 7,659 4,701 217,385
1961 264,038 32,546 231,493 | 11,154 8,932 2,224 252,804
1962 269,378 37,042 232,338 | 12,830 12,224 605 256,549
1963 260,249 15,581 224,668 | 12,038 11,885 153 248,211
1964 214,860 5,313 178,546 | 12,291 12,157 133 202,569
1965 244,291 40,863 203,428 | 12,762 12,680 82 231,529
1966 311,826 49,213 262,612 | 17,958 17,933 26 293,867
1967 310,083 48,670 261,614 | 19,982 19,821 160 290,102
1968 369,589 52,409 317,179 | 19,475 19,475 0 350,114
1969 386,908 46,462 340,446 | 21,205 21,205 0 365,703
1970 346,435 44,404 302,030 | 20,970 20,970 0 325,465

a
Deflated using Index of Prices-received-by-farmers, see Appendix A.

bH3Y not be equal to sum of various sub-groups due to rounding

Source: Department of Arriculture and Forestry, Provincial Government

of Taiwan (PDAF), Report of :

‘ro Pecord-Keeping Families In

Tafwan, yearly reports runnmie. from 1960 to 19767—(Nantuu,
Taiwan: PDAF, 1961 through 1971).
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the period of 1960-1970.

Overall, the values of land and buildings contri-
buted around 75-85 percent of the total assets during the
period. Land which is the mou«t important single item of
farm assets accounted for seventy-percent-plus of total
farm assets in 1970, Buildin/s, which are second in
importance including living quarters, animal and poultry
shed, account for about nine percent of total assets.

The sharp growth in cash held, and in bank deposits
indicates a growing willingness and capacity on the part
of farmers to increase institutional savings. They have
increased at annual rates of 13.1 percent and 11,3 percent
respectively during 1960-1970. The fact that Taiwan has
offered incentive rates of intcerest for time deposits
during the 1960's is also apparently important in explaining
the growth in savings.16

Tne capital structure can be divided into two sub-
headings: total liabilities and net worth. Alternatively,
it can be called external as well as internal sources of

farm capital. Among farm record-keeping families, ecxternal

6Farmers' Associations are the major factor in
institutional rural savinszs in Taiwan, During the 1960°'s
they paid nominal rates of inicrest on time deposits of
from 6 to 10 percent per yecar. Taiwan has experienced only
modest rates of inflation durinz the 1960's. This has
resulted in positive real rate of interest being paid on
savings.,
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gsources of investments only accounted for about five
percent of this capital. The rest came from internal
sources. Credit, however, has been important., As can be
noted in Table 9, total liabilities increased about 70
percent ranging from NT312,360 to 320,970 during 1970-1970.
The increase in credit use more than offset the increase
in cash operating expenses experienced by these farmers.

By 1968 record-keeping families had little or no
long term debt., Long term Land-to-tiller-long-term
borrowings under land reform program was entirely paid
by 1967. The liquid liabilities rapidly increased, however,
Short-term borrowings which made up the largest component
of liabilities stemmed from institutional and non-insti-
tutional sources.

Overall the average farm net worth increased fifty
percent from 1960 to 1970, Increases in land value,
improved irrigation facilitiec, labor investments in land
improvement, the build-up in farm machinery and investments
made in land consolidation have been important features
of this net worth increase,

Several additionzl measures of the economic position
of record-keeping families are presented in Table 10. This
includes ligquid-asset-to-liquid-liabilities ratios, capital-
output ratios, and total-asset-turnover ratios. Ae can be
noted in the table, liquid assets declined relative to

liguid liabilities over the 1900-1970 period. Debt became
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Table 10 Liquid-Asset-to-Liabilities Ratio, Capital-Output Ratio
and Total-Asset-Turnover Ratio of Farm Record-Keeping

Families, 1960-1970

y Liquid Assct-. a Capita]TOgtput Total Asset
ear Liabilitics Ratio Ratio Turnover®
1960 3.98 3.55 0.28
1961 3.64 3.78 0.26
1962 3.03 3.82 0.26
1963 2.99 3.61 | 0.28
1964 2.99 3.45 - 0.29
1965 _ 3.22 3.64 0.29
1966 2.74 3.97 0.28
1967 2.46 3.94 0.25
1968 2.69 b.44 0.22
1969 2.19 5.41 0.18
1970 - 2.12 4.73 0.21

8The liquid asset-liabilities ratio is defined as the total liquid
assets divided by the total liquid liabilities.

bThe capital-output ratio is defined as average investment in farm
assets divided by average gross farm income.

CThe total asset turnover is the reciprocal of capital-output ratio.

Source: Calculated from: Departrwent of Agriculture and Forestry,
Provincial Government of Taiwan (PDAF), Report of Farm Record-
veeping Families In Taiwan, yearly reports running from 1960
‘to 1970, (Mantou, Taiwan: PDAF, 1961 through 1971).
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a more important part of the farm operation. It can also
be noted that the capital-outpit ratio increased. Or,
said another way, the rate of i1sset turnover decreased.
To the extent that assets were made up by productive
capital, it might be concluded that the marginal efficiency
of capital had declined over the time period under analysis.,
In summary, the record-keeping farm size is quite
small, though somewhat larger than average. Most of the
land is in intensive production. Self-employed labor
contributed about 85 percent of total labor used on the
farms. Sharp increases in farmers' real incomes, con-
sumption and saving occurred during the 1960-1970 period.
Cash\consumption also became more important. The invest-
ments made by the Taiwanese farms are predominantly in
the category of fixed farm assets, More than 83 percent
were fixed assets in which farm land and building were the
ma jor components. The liquid Aassets shared a minor part
in tre total assets, Among liquid asset categories, cash
and bank deposits increased sharply during 1960-1970.
Investments were predominantly financed from internal
sources which contributed about 95 percent of total assets.

Credit offset five percent of total assets.
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the amount of land included ir. the farm operation. This
includes irrigated land (paddy land), dry land, forest and
land in other uses. Three fara size groups under this
classification were specified: (1) a small sized farm
which has less than one hectare of land, (2) a medium

sized farm which has beiween one and two hectares of land,
and (3) a large sized farm which has more than two hectares
of land.

As can be noted in Table 11, the percentage of farms
in each size group did not chanze much through time. Data
available outside this study sugzests there has been little
change in the farm size in Taiwan during the 1960°'s. The
small and medium sized farms a<counted for 80 percent of
the sample in various JEATS,

The second criteria employed to classify farm types
was on the basis of agricultural regions. Taiwan's agri-
cultural areas are divided into 2izht regions. Each region
has similar cropping systems. They include the northern
rice rezion, the middle rice region, the southern rice
region, the tea region, the southwestern mixed farming
recgion, the southwestern sugarcane and rotation region,
banana and pineapple region, and the eastern mixed farming
region (Figure 1).

The breakdown of the total sample into these agri-
cultural regions is shown in Table 12. As mentioned

earlier, prior to 1964 most of the farm record-keeping
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Table 11 Distribution of Farm iccord-Keeping Families by Farm
Size and Year, 1960-1-/0

Number Percentage
Year Total 0- 1.01- Total 0~ 1.01-

- 1.00 ha. 2.00 ©.00+ 1.00 ha, 2.00 2.00+
1960 95 38 41 16 100.0 40.0 43.2 16.8
1961 207 69 98 40 100.0 33.3 47.4 19.3
1962 223 18 90 55 100.0 35.0 40.4 24.6
1963 277 107 114 56 100.0 38.6 41.2 20.2
1964 535 265 160 110 100.0 49.5 29.9 20.6
1965 501 "253 152 96 100.0 50.5 30.3 19.2
1966 430 183 153 94 100.0 42.6 35.6 21.8
1967 402 164 139 99 100.0 40.8 34.6 24,6
1968 416 158 156 102 100.0 38.0 37.5 24,5
1969 411 169 157 85 100.0 41.1 38.2 20.7
1970 404 153 166 85 100.0 37.9 41.1 21.0
Source: Computed from Taiwan Farr Record-Keeping Data, 1960-1970.
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Figure 1. Map of Taiwan's Agricultural Regions
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Table 12 Number of Farmers Pa:ticipating in Farm Record-Keeping
Program By Agricultui.l Kegion and Yecar, 1960-1970

66

Agricultural Year
Region 1960 1961 1662 1963 1964 1965 1966 1967 1968 1969 1970
1. Northern Rice 26 43 47 58 70 64 30 3 47 42 33
2, Middle Rice 43 60 73 81 78 76 58 49 75 80 72
3. Southern Rice 14 38 39 41 51 50 51 37 33 33 26
4. Tea Region 13 14 14 59 58 48 46 38 39 37
5. Southw
‘Mixed Faretng 67 49 41 49 S0 SL 55
6. Southw
" Sugateane & 12 3 37 6 52 92 110 107 95 82 98
Rotation
7. Banana & Pineapple 14 13 14 103 68 48 48 41 48 42
8. Eastern-Yixed Farming 55 44 44 35 37 36 41
Total 95 207 223 77 535 501 430 402 416 411 404
Source: Department of Agriculture and Forestry, Provincial Governoent

of Talwan (PDAF), keporr of !orm becord-Xeeping Families In
Taiwan, yearly reports frowm lvybd to 1970, (Namtou, Talwan:
PDAY, 1961 through 1971).




families were located in the three major rice regions.
After 1964 farms from all eigt.t regions were included
in the project.

The tnird classificatior method used was based on the
dependency ratio of the farm family. The dependency ratio
is here defined as the number of children of less than 15
years of age plus number of people over 60 years of age
who resided in the household divided by the total number
of members living in the houschold. Under this classi-
fication the samples were divided into two subgroupss:

(1) families with dependency ratios between zero and .50,
and (2) families with dependercy ratios over .50.

The sample distribution by dependency ratios for
various years is.shown in Table 13, As can be noted, the
percentage of the sample with ratios between zero and .50
generally increased during the 1960's. That is, the
dependency ratios of the farm family declined during 1960-
1970.

The fourth classificaticn metho? is based on the
ratio of farm-income-to-~farm-family-income. On the basis
cf this ratio two groups were formed: (1) farms with
ratios from lowest through .70, and (2) farms with ratios
higher than .70. As can be observed in Table 14, the
percentage of farms in the first subgroup increased during
1960-1970., Farm families have increasinzgly relied on off-

farm income. The main reason for this has been the rapid



Table 13 Distribution of Eec 'rd-Keeping Farms Ry Dependency
Ratio Group 1960-1' 0O

Number Percentage
Year Total 0-0,50 0.50+ Total 0-0,50 0,50+
1960 95 kY 58 100.0 38.9 61.1
1961 207 95 112 100.0 45.9 56.1
1962 223 107 116 100.0 48.0 52.0
1963 277 125 152 100.0 45.1 54.9
1964 535 263 272 100.0 49.2 50.8
1965 501 242 259 100.0 48.3 51.7
1966 430 194 236 100.0 45.1 54.9
1967 402 206 196 100.0 51.2 48.8
1968 416 243 173 100.0 58.4 41.6
1969 411 246 165 100.0 59.9 40.1
1970 404 244 160 100.0 60.4 39.6

8The dependency ratio ie defin.-d as the number of children of less than
15 years of age plus people ¢.er 60 years of age wio reside in the
household divided by the tota. rumber of members of the houschold.

Source: Computed from Tajwan :‘arn Record-Keeping Data, 1960-1970.



Table 14 Distribution of Record-Keeping Farms By Ratio of
Farm-Income-To-Farm-Family-lncome, 1960-1970

Number Percentage
Year Total 0-0.70 0.70+ Total 0-0.70 0.70+
1960 95 14 81 100.0 14.7 85.3
1961 207 27 180 100.0 13.0 87.0
1962 223 30 193 100.0 13.5 86.5
1963 277 44 233 100.0 15.9 84.1
1964 535 127 408 100.0 23.7 76.3
1965 501 13 370 100.0 26.1 73.9
1966 430 92 338 100.0 21.4 78.6
1967 402 90 312 100.0 22.4 77.6
1968 416 110 306 100.0 26.4 73.6
1969 411 162 249 100.0 39.4 60.6
1970 404 166 238 100.0 41.1 58.9

Sourceé: Computed from Taiwan Farm Record-Keeping Data, 1960-1970.



growth in off-farm employment possibilities caused by
overall development in Taiwan, Other previously mentioned
factors in the rural area have also tended to retard the
growth of farm general income. This includes: (1) the
high cost.of agricultural production. Over the past two
decades fertilizer costs have been guite high in Taiwan.
Fertilizer is a major farm expecnse. The distribution of
fertilizers has been carried out through a fertilizer paddy
barter system under the control of Taiwan Provincial Food
Bureau (TPFE).l The unfavorable fertilizer ecxchange rates

2 In

have been widely criticized by farmers and scholars.
the early 1970's more favorable fertilizer-rice exchange
rates for the farmers were adopted. Agricultural wages
have also risen sharply in recernt years, especially since
1968, The real rate of increases in rural wages was 60
percent from 1961 to 1970.° The combination of high

fertilizer prices and high rural wages have kept farmers

operating expenses high and net farm incomes down.

1p. B. Lewis, op. cit.

2Chi—lien Huang, #Wages and Incomes of Agricultural
Workers in Taiwan, (Taipei, #ziwan: The Research Institute
of Rural Socio-Economics, nNational Taiwan University,
December 1948), pp. 33-34.

3Calculated from onthly Statistics on Price Recoived
& Price Paid by Farmers in oiwan, published by Bureau of
Accounting and Jtatistics, rrovincial Government of Taiwan
(PBLS), (MNantou, Taiwans PBAS, December 1970), p. 43.
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(2) Heavy taxation on farm income has been a further
factor in keeping farm income down. There are at least
eight kinds of direct taxes on farms in Taiwan: land tax,
house tax, income tax, estate tax, license tax, defense
surtax, educational surtax and slaughter tax. The average
taxation per farm on the whole island was NT32,428 (in
1970 NI 3). The farm tax rate was 6.24 percent of gross
farm income in 1968, The most important single tax item
was land tax which accounted for 73 percent of total farm
taxation.4

(3) Low prices for agricultural products have also
retarded farm incomes. In general, the govermment closely
controls food prices to prevent price fluctuation and
inflation. The prices of most crops are set by various
agencies and finally approved by the government. Under
the forced rice sales program farmers are required to sell
a given quantity of their rice production to the government
at prices about 20 percent lower than the market price.
Unfavorable, for the farmer, fertilizer-rice barter terms

5

have also contributed to low product prices.

4I. C. Kuo, "Research on the Survey of Farm Taxation
in Taiwan," (in Chinese) unpublished paper, Taiwan
Provincial Chung-Hsin University, June 1970, pr. 11-12,

5Wade F, Grezory, "Economic Development of Agricultur
in Taiwan," Sumnarv Report of Jeminar on Acsricultural
Develonment, (laivei, laiwan: The Joint Commission on
Rural Reconstruction, 1969), pp. 32-53.
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r2

An Analysis of Average and Marginal
Propensities to Save From Cross-
section Dati for 1960-1970

The limitation of cross-cectional analysis is that
a single year's data does not adequately reflect the long
run structure of the system within which the variables are
operating. Factors such as adverse weather or an extireme
disease problem for example may make a significant difference
in the APS and MPS for that given year's data. These types
of factors would tend to be Less important over a period
of time. It is possible, however, to get some ideas of
structural changes in consumption behavior from a series
of linked cross sectional analysis.

The statistical results of cross-sectiocnal con-
sumption function analysis for the years 1960-1970 are
presented in this section. Complete estimation models
are reported for only the overall samples in each of the
11 years. Changes in the APS and IMPS among various sub-
groups and years were also anilyzed and some of these
results also will be reported in the text.

For the reasons previoucly stated per capita con-
sumption rather than savings was used as the dcpendent
variable in this behavior analysis. As mentioned ecarlier,
in some years farmers savings were negative and did not fit
into a double logarithmic savings function., It was assumed

that savings is the residual income after the consumption
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activity has been completed., It was thus felt that farmer's
savings behavior might be indicated through the consumption
function,

Four functional forms were used in the analysis to
estimate per capita consumpntion function: (1) a linear
form, (2) a quadratic form, (3) a double logarithmic form,
and (4) a semi-logarithmic form. The specification of the
statistical form of these functions was covered in Chapter
III. In each case, per capita consumption expenditures
werc rezressed against current per capita'farm family
income.6 Ordinary least square procedures were used to
estimate these four functional forms.

The estimates of the four functional forms for all
of the farms in each of the 11 years 1960-1970 are presented
in Table 15. As can be noted in the table, aside from the
estimates of the coefficients in the variable of "square
of per capita income" in the quadratic form in 1964, all
estimates of the coefficients in the four functional forms
for the 11 years are significantly different from zero at
the five percent signficance level.

In most years, and for most functional forms, the

6In some cross-scctional consumption analysis carried
out in other less devecloped countries, for instance in
Brazil, wealth or net worth has been important in explaining
consumotion. For example see: Evert ¥W. Denny, "An
Analysis of Income, Consumption and Savings Potential at
the ¥arm Level in Southern Brazil," unpublished thesis,
The Ohio State University, 1970, pp. 60-85.



Tabdle 15 Estimates of Coasumption Functions Using Four Functional Yorms, Aggregate Farm Record
Keeping Data in Taivan 1960-1970, in Current NTS

1960 1961 1962 1963
Basic Data® X=95  ¥=3,733 C=3,065 N=207 _ Ye4,474 T=3,644 N=223  Ye4,545 C~3,572 N=227 _ Y=4,968 C=3,820
Quad- Quad-~ Quad- Quad-

Punctional Form Linear ratic U. Log. S. Log. Linear ratic DI. Log. S. Log. Linear ratic D. Log. S. Lox. Linesr ratic D. Lox. S. Los.
Constant Term 739.3 1467.2 2.9164 -15182 1219.8 594.5 2.2907 -18117 1355.7 910.6 2.7723 -17187 1675.6 534.1 3.0196 =-17390
Per Capita

Incote .6230 3066 .6202 2241.3 .5420 .7870 .7035 2689.5 .4877 .6488 ,6420 24941 .4316 .7978 .6135 2520.7
(SE) 0449  ,1121 .0S565 230.0 .0258 .0B47 .0299 131.39 .0259 .0791 .0340 144.4 L0267 .0651 .0333 154.1
Square of
P.C. Incosed .00003 -.00002 -.0C001 -.00002
(t-value) 3.0565% 3.0327 2.1527 6.0980
R? 6745 <7045 .5643 .5052 .6826 .6963 .7304 .6715 .6159 .6239 .6170 .5743 .4868 .5481 .5520 .4932
F Ratilo 192.7 109.7 120.5 95.0 440.9  233.3 555.3 419.0 354.4 182.5 356.1 298.2 260.8 166.2 338.8 267.6
S. E. of
Eatizate 736.9 705.9 720.3 908.¢ 778.7 763.6 675.3 792.3 886.2 879.0 823.1 933.0 1106.3 1040,.0 960.5 1099.4
Ave. ?Prop.
to Consuxe .8211 .8211 .8211 .8211 .8145 .B145  .B145  ,814S .7859 .7859 .7859  .7859 .7689 .7689 .7689 .7689
Margiaal Prop.
to Coasuze b .6230 «5306 5092 . 6004 5620 .6080 .5730 6011 4877 +5579 .5045 .5488 4316 +5991 4718 .5074

Hd



Table 15 Esticates of Consunption Punctions Using Four Functional Forms, Aggregate Farm Record
Yezcping Data in Taiwan 1960-1970, in Current NT§ (Continued 1)

1964

1965

1966

1967

Basic Data”

Punctional Forn

Conatant Term

Per Capita
Incoze
(SE)

Square of
P.C. Income
(t-value)

Ez
F Ratio

S.E. of
Estimate

Ave. Prop.
to Coneuze

Marginal Prop.
toc Consuczeb

N=535 Y=5,105 T=3,898

Ne501 YeS5,4B7 C=4,194

X=430 ¥-5,973 CT=4,308

N=402 Ye6,343 C=4,802

S. Log.

1882.7
95.4

4222

389.5

1296.2

.7636

Quad-~
Linear rvatic D. Log.
1264.7 1321.9 1.6213 ~11942
4962  .5094 .7794
.0162 .0372 .0181

c

+3962
.6377 .6378 .7774
938.2 468.4 1861.2
1026.4 1027.2 992.2
L7636 .7636 ,7636
.4962 .5094 .6089

.3688

Quad-
Licear ratic D. Log. §S. Log.
1013.6 1656.3 2.5417 =~24493
5797 .3956 .6718 3379.9
.0198 .0454 .0250 152.9

.00001

4,4822
.6322  .6465 .5910 L4949
857.8 455.4 721.2 488.9
1400.6 1274.5 1163.9 1641.4
L7648 7644 7644 J7644
.5797  .5053 .5135 .5160

Quad-

Linear ratic D. Log.

2426.0 1455.5 3.6988

L3151 .5806 .5369
.0181  .0521 .0256
~-.00001

5.4086
LA149 L4524 .506)
303.5 176.4 4359.0

1293.6 1252.9 1158.7

27213 7213 .7213

23151 L4611 3873

S. Log.

~16492

2626.3
125.1

4677

376.1

1233.8

.7213

4062

Linear

1372.6

.5406
.0246

5475

484.0

1675.3

571

.5406

Quad-~

ratic D, Log.

1809.7 2.8701

L4286
.0634

.6373
.0325

.00001
1.9147
L5517 L4896

245.5 183.6

1669.7 1568.7
L7571 L7571

.5555 .4825

S. Log.

-25263

3479.3
197.4

4373

310.8

1868.3

7571

.5485

Sl



Tadle 15 Estimates of Consumpticn Functions Using Four Functicnal Forus, Aggregate Farm Record
Keeping Data in Taiwan 1960-1970, {n Current NT$ (Continued 2)

1968 1969 1970
Basic Data” =416  Y=6,99%5 T=5,047 Ne41l  Ye6,107 _ C=5,397 N=404  Y=6,778 C=5,409
Quad- Cuad- Cuad-

Punctional Form incar ratic D. Log. S. Log. Lirear ratiec D. log. S. Log. Linear ratic D. Log. S. Log.
Constant Term 1850.9 1243.8 5.0058 -13607 1433.4 2667 3.2031 -27560 1813.0 1053.8 2.6849 -2£416
Per Capita

Incooe L4520 L6043 L3942 2141.7 .6489 .3070 ,.6152 3841.0 .5306 L7236 .6677 3657.0

(SE) .0194 .0575 .0238 147.5 .0310 .0854  ,0304 238.9 .0251 .0647  .0296 186.1

Square of

P.C. Inconed -.C0001 .00002 ~.00001

(t-value) 2.7174 4.2345 3.2340
re L5731 .5806  .3979 <3374 .5170 .5378  .5008 .3873 +5264 .5385  .5590 .4990
F Ratio 555.8 285.9  273.6 210.8 437.8 237.4 410.4 258.6 446.9 233.9  509.6 386.2
S.E. of

Estizate 1565.0 1553.0 1713.0 1949.8 2230.8  2184.9 1816.5 2512.3 1775.5  1754.9 1676.1 1842.6
Ave. Proj.

to Consuze .7216 L7216 .7216 .7216 .8837 .8837  .8837 .8837 .7980 .7980 .7980 .7980
Margiral Prop.

to Consuze® L4570 A4B44 2844 .3062 .6489 L5513 .5437 .6290 .5306 .5881  .5329 .5395

94
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?g = Number of observations.

Y = Averare per cavita income for a calendar year
in current NT3,

C = Average per capita consumption expenditures for
a calendar year in current NI3,

b

Four functional forms were used to estimate the per
capita consumption function: (1) a linear form, (2) a
quadratic form, (3) a double logarithmic form, and (4) a
semi-logarithmic forms, Ordirary least squares procedures
were used to estimate the following forms.

(1) C = by + byY + U, (2) C = by + byY + by¥? + U,

(3) log C = by + by log Y +U, (4) C=Db,+ Dby logY+U

vhere C is per capita consumption expenditures for a
calendar year, Y is per capita farm family income from both
farm and off-farm sources for a calendar year, and U is

the disturbance term. The marzinal propensities to consume
(MPC) were computed at the arithmetic income mean for the
particular groun from the estimate of the four functional
forms. The ['PC were computed in the following ways:

(1) the linear form ¥PC = by
(2) the quadratic form FMPC = by +2b, ¥
(3) the double logarithmetic form MPC = by ~

(4) the semi-logarithmetic form MPC = E&

Y

@]

CThe estimate of this coefficient is negligible and
not significant at the five percent significance level.

dThe t-values of the coefficients of the v:riable
"squarec of per capita income" are reported here. The
standard errors of these coefficients were very small,
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coefficient of multiple determination, the RZ values,
ranged from .40 to .80 in the estimates of consumption
function. That is, about .40 to .80 percent of the
variation in per capita consumption expenditures was
explained by changea in current income. Hence, it was
noted that the consumption-savings behavior of Taiwanese
farmers also was influenced significantly not only by
current income but by other economic factors and non-
numerically measurable sociological, psychological and
political factors. In the developed countries, most
empirical studies have shown that more than 90 percent of
the variation in per capita consumption was determined by
changes in current income.7

The analysis of data in Tzble 15 suggests that the
goodness of fit of different functional forms changes
as one moves across various disaggregate subgroups and
years, That is, th.-. =catter of per capita consumption as
vlotted against pei ¢.ita income apparently changes
substantially througn various disaggregzate subgrouns and
years. Unfortunately, there is no congistent trend in
which functional form gives the best fit under various
economic conditions,

The average propensities to consume (APC) and the

marginal propensities to consume (MPC) were computed from

7M. S. Houthakker, op. cit.; and Nathaniel H. Leff,

——
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the estimates included in the regression equations.

MPC's were ca}culated at the arithmetic income mean for
the group undér study. The average propensities to save
(APS) is defined as one minus the average propensities

to consume which is the avera;e per capita consumption
expenditures divided by the average per capita income,
Similarly, the marginal propensity to save (MPS) is defined
as one minus the marginal propensities to consume,

As can be seen in Table 16, the APS for the aggregate
samples have been remarkably high throughout the decade.
This evidence challenges the general hypothesis that little
savings capacity exists in rural households of LDC's,

These hizgh saving ratios have played an important role in
the rapid changes in farm technology and increases in on-
farm fixed capital and workins capital investment, In
general the APS increased between 1960 and 1968, The
farmers had a savings capacity which ran from about one-
fifth to almost three-tenths of their income., In 1969,

farm incomes were depressed due to bad weather, and farmers'
savings capacity declined to only 12 percent of their
income. However, the APS increased again to 20 percent in
1970.

It can also be noted in Table 16 that the APS generally
increased with increases in farm size in the various years,

No consistent pattern emerzes in changes in APS among farm



Tabla 16 Average Propensities to Save Based on Taiwan Farm Record-Keeping Data by Year
and Virious Econoalc Sub-Groups, 1960-1970%

1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970

1. Total Farms .18 .19 .21 .23 .24 .24 .28 .24 .28 12 .20
F Size tares
2 Tarm thee ! .15 .14 .16 .21 17 .18 .19 .19 «23 .07 .13
2. 0 - 1.00 .
3. 1,01-2.00 .16 .21 .22 .21 .23 .26 .28 .25 .27 .10 .23
‘. 2.01¢ .28 .19 .26 .30 .32 .30 .39 .29 34 .19 .26
Br Region
S. Northern Rice Region .20 .13 23 +30 22 $24 15 .23 <26 .07 24
6. Middle Rice Regton .19 .19 .18 .20 24 +20 .24 .20 «20 .06 .18
7. Scuthern Rice Resion .19 .30 .23 .26 .22 .20 .38 .22 33 -.06 .19
8. Tea Recion b a1 21 .08 .15 .15 .16 14 .28 12 .20
. e ‘CCa
. .3 .32 .24 .28 .20 .2
9. Scuthwestern Mixed Farming b b b b 27 5
10. Seuiheestern Supar Cane & .07 1 .25 .23 .23 .23 .28 .28 .27 .09 .19
Fotazlen Regl "
11, slmia :l ?Sniﬁpu;e Reglon b .14 .18 .06 .27 .25 .15 .22 .30 .16 .14
12. Eastern Mixed Faraing Reglon b b b b .27 -3 .45 37 .40 .32 .32
Bv Depcndency Ratios®
13.0 - .8 .20 19 .2 .24 .24 .23 .27 .22 .28 .10 .20
14 o+ .16 .18 .17 .22 .23 24 .29 .28 .27 .15 .22
Ratis of Faro Incoce®
to Farc lacily Incoce

15. 0 - .7 .09 .18 .24 .14 .16 .22 .22 .20 .23 .07 .14
16, .1+ .19 .19 .21 .28 .26 .24 .30 .26 .29 .15 .24

8The average propensity to save is defined as one ninus the average propensity to coamsume, vhich in turn is per capita
hoysehold expend{tures cver per capita total family income.

by ‘observations availadle froa this region for thise year.

CSec notes ¢ sad 4 in Tadle 17.
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size groups over the 1960 to 1970 period.

The. APS among different agricultural regions also
showed no consistent pattern. Adjustments in income from
region to region and years to years appear to be more the
result of changes in weather and income variability than
structural differences in consumption-savings behavior
among regions,

The savings pattern, when analyzed by dependency
ratios, also shown in Table 16, indicate that families with
low dependency ratios generally had higher APS, Part of
the difference between groups may have been due to an
income level affect. In the whole study period, per capita
disposable income was higher in the low dependency ratio
group,

The consumption-saving behavior was quite hetero-
genous among the groups when analyzed by the ratio of
income sources., Farms with a high ratio of farm-income-to-
farm-family-income had higher per capita farm family in-
comes, and generally had higher APS than those of the
other group. That is, the AP5 increased as the proportion
of farm-generated income increased,

As to the marginal propensities to save, the results
of the lowest and highest pronensities to save calculated
from the four functional forms by years and by various
subgroups are presented in Table 17. As with the APS,

the aggrezate marginal propensities to save did not have

81



Table 17 A Summary of Ranges of Marginal Propensities to Save, Using Various Punctional Forms, Based on Taiwan Farn

Record Keeping Data By Yeor and Various Econoaic Sub-Groups, 1960-19702

1960 1961 1962 1963 1964 1965 1966 1967 1966 1969 1970
1. Total Farms (38-.49  .39-.46  .4&=.51  40-.57  .39~.63  .39-.49  .54-.68  .44-.52  .54-.72 .33-.46 .&l-.&7
37 Fara Stre
2.0 - 1.00 (80-.66  .37-.4h  42-.50  ,30-.68  .30-.68  .38-.47  .43-.50 .46-.52  40-.60 .43=.50 .34-.42
3. 1.01-2.00 L28=.31 L84=l4S 46-.835  .S0-.64  .36-.86  .39-.49  .52-.68  .34=.45  .46-.55  .26~.44  .40-.56
4. 2.01+ 77079 L37-051 .37-.50  .37-.50  .57-.61  .34~.65  .71-.79  .45-.62  .5g-.84 .19-.53 .33-.46
By Fegion
$. Xorthern Rice Reglon 4hm.A6 L27-.29  L45-.53  LS1-.81  L41-.52  ,34~.48  .23=.74  .33-.48  .I7-.51 .22-.45  .20-.%
6. M{ddle Rice Reglon JS57-.61  .27-.A1  .55-.57  L40-.46  .3B=.34  .21-.33  .49-.6&  .41=.52  .46-.50  .41-.59  .38~.50
7. ssuthern Rice Region L2038 L41-.50  .24-.52  .35-.50  .33-.47  .19-.46  .62-.69 .28-.53 -1=<66 43 g .s2-.68
8. Tea Reglon 5 34-.39  .54-.68  .56-.71  .20-.84  .30-.33  .31-.37  .32-.42  .60-.67 .19-.35  .27-.37
9. Southvestern Mixed Farming b b b b 47-.55  .60-.69  .ST~.61  .48-.62 .31-.53 .26-.50 .25-.42
10, soifilistern Sucar Cane 8  .53-.60  .40-.4h  .47-.78  .47-.59  .5A-.38  .42-.50 .39-.65 .47-.56  .45-.86 .33-.50 .S1-.58
11. R::::;Li:d:\:frﬁ::pple Region b L32-.34 55259 .55-.73  .46-.56  .52-.59  .36-.42  .49-.5&  .50-.54 .)2-.62 .01-.49
12. fastern Mixed Faraing Region b b b b . 34-.56 W61-.66 . 84-.7%4 «60-.66  .53-.68  .48-.52 45-.56
By Dercndency Ratfos®
13. 0 - .5 0324048 LI1-.dh L44=.ST 322,57 .36-.69 32,43 .56-.67  .36-.50 .44-.5&  .30-.45  .30-.46
146, .5+ 48,33 .45-.51 .52-.58  .59-.62 .4k-.54 .51-.58  .60-.74 .58-.62 .51-.85 .51-.55 .S3-.61
Ratfo of Farm Incone

tc Farn Fazily Incozed .

15. 0 - .7 226-.38  .53-.58  .52-.60 ,34=,40  ,21-,29  .33-.42 .36-.60 .26-.36 .41=.81 .15-.49  .26-.37
16. .7+ 0392056 L35=.85 (4349 42,59 ,43-.69  W4Le.SS 62071  .49-.58 L46-.59 .42-.52  ,52-,36

28
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4The marginal provensities to save (MPS) are defined
as one minus the marginal pronensities to consume (KPC)
which were computed at the arithmetic income mean for the
particular group from the estimate of the four functional
forms (shown in the footnote of Table 15). The methods
of computation are shown in a note to Table 15.

bNo observations available from this region for this
Year.

CThe dependency ratio is defined as the number of
children of less than 15 years of age plus people over
60 years of age who reside in the household divided by the
total number of members of the household.

dFarm income is defined as the net farm income
derived from on-farm entervrises. Inputed management
returns, capital depreciation, and a value of family labor
used on farm were not subtracted from this net income
figure, Farm family income includes net farm income plus
net income derived from off-farm activities.

83
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a consistent tendency in the 11 years under study. The
analysis of the total farm data suggested that the range
of the 1iPS lay between one-third and two-thirds. As
suggested in Chapter I, these are exceptionally high MPS's
given past evidence on rural saving behavior. In the years
of zood harvest (1964 and 1963), the cross section marginal
propensities to save were relatively high, and in the year
of bad harvest (1959) these were low, No consistent
pattern emerged with respect to the different farm size or
agricultural region subgroups during 1960-1970. Therefore,
the hyvothesis that the PSS of the farm with large size is
assumed to be greater than that of the farm with smzll size
was not substantiated from the data.

The MPS's were, however, quite different in the two
dependency ratio groups. Surprisingly, the KPS's in the
high dependency ratio group were generally higher than
those in the low ratio group. This result fails tc confirm
the hypothesis that the dependency ratio and savings bechavior
are inversely related. It mignt be explained that the hign
dependency ratio group faced more uncxpected consumption
expenditures, for example, medical care for old people,
and that expected future educational expenses for their
children may force savings at the margin,

The MPS between the two groups of farmers classified
by the ratio of income sources were also quite different.

The resulis showed that the farms with a large part of



85

their income coming from agricultural sources had higher
MPS than those with the lower ratio. This was truc except
for the years 1961 and 1962. This evidence generally
supports the hypothesis that the MPS of farms with high
ratios of farm-income-to-farm-family-income is assumed to
be greater than that of farms with low ratios. As mentioned
earlier, farms with a high ratio of farm-income-to-farm-
family had higher per capita farm family incomes., This
supports the Keynesian hypothesis that the MPS will be
higher at the higher absolute income levels. It might

also be concluded that the farm family engaged in part-
time farming is more likely to be affected by the demonstra-
tion effect of urban consumption behavior. These farnmers
may have had a mixed consumption behavior pattern affected
both by rural and urban influences. It was different for
the closer-to-full-time farm who had more opportunities for
on-farm investment.

Overall, it can be concluded that both average and
marginal propensities to save among the disaggregate sub-
groups and the overall samples in the study were remarkably
high. As discussed earlier, the farms included in the study
were generally better than the average farms in Taiwan. It
would expect that the APS's and MPS's calculated from
Taiwan farm record-keeping data would be higher than those

of the average farms in Taiwan. There is little doubt,
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however, that the averase farm has also had substantial
APS and ¥PS,

This savings capacity has been expressed in the fol-
lowing ways: first, investment in on-farm assets. This
includes productive assets and some liquid assets such as
value of livestock and poultry in store, and value of by-
products and processing products in store. The second way
is financial savings which have flowed into the rural
financial markets, eilther institutional or non-institutional
systems. There are a number of savings agencies in Taiwan.8
Deposits in Farmers' Associations and in postal savings
are the most common place for institutional financial
savings. Non-institutional savings flow into rotatirg
credit associations (huis) or loans to friends cr relativrs,
The third method of saving is off-farm investment which
incluies investments in urban housing, businesses and
equipment, This appears to be 2 minor part of farmers'
savinzs in Taiwan. General ideas about changes in the
first two forms of savings during the 1960's were discussed

in Chapter IV.

8The agencies for financial savings include the
Farmers®' Associations, the Land Zank of Taiwan, the Coop-
erative 3ank of Taiwan, the Farmers' Bank of Taiwan, credit
cooperatives, savinzs companiec, postal savings, and sone
commercial banks.
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An Analysis of Marginal Propensities to Save
From Time Series Data, 1960-1970

The main purpose of this section is to estimate the
time series MPS of Taiwanese f{armers in the 1960's, and
then to compare these results with the cross sectiomal
MPS's which were presented in the previous section.

For easier comparison, time series consumption-
savings functions were examined using the same subgroup
classification as used in the cross section MPS analysis.
Two functions were used in testing the time series MPS
by ordinary least squares, First, a Keynesian function was
used which simply stated that per capita consumption expendi
ture was a linear function of per capita farm family income,
Second, a modified Duesenberry's savings function was used
to test the relative income hypothesis. This function
included a measure of whether real income in a given time
period rose more or less rapidly than in the preceding time
period. These twe functions were used to examine the extent
to which the Keynesian hypothesis and the relative income
hypothesis explained time series consumer behavior.

Values of the variables used in the time series
functions were in terms of 1970 prices., The deflator used
was the Index of price-received-by-farmers in Taiwan, shown
in Appendix A,

The results of the Keynesian function analysis are

shown in Table 18. The simple RZ lay between .60 and .80



Table 18 Estimates of A Keynesfan Time-Series Consumption Function
Based on Farm Record Keeping Pata in Teivan 1960-1970%

Nuober Coefficient Coefficient Standard Marginal
Group of of of Error of Simple Durbin-Watson Propensitiea
Observations ba b Estimate R2 F-Ratio D to Save
1. Aggregate 1 1013.5¢ .6124 298.4 <7259 23.7225 2.0428 .3876
(771.9) (.1257)

By Farm Size (hectares)

2. 0 - 1.00 11 372.5¢ .7600 243.0 .82G9 41,2612 2.0399 .2400
(621.0) (.1183)

3. 1.01 - 2.00 1 1424,4 € .5498 301.7 .€808 19.1919 1.9850 .4502
(§03.5) (.1255)

4. 2.01 + 11 1063.4 € .5684% 492.6 6670 18.0246 2.1118 4316
(998.9) (.1339)

By Agricultural Region

5. Northern Rice Region 11 g0r.8¢ L6668 409.2 .6083 13.9770 1.5561 .3332
(1070.8)  (1784)

6. Middla Rice Region 11 942.6¢ 6265 350.5 .7188 23.0034 1.0914 .3735
(725.2) (.1306)

7. Southern Rice Region 11 4876.2¢ .1586¢ 920.0 .0237 .218) 2.2770 8414
(2745.4) {.3396)

8. Tea Region 10 1593.0 .5516 261.1 .6306 13.6538 3.2661 4484
(819.4) (.1493)

8The Kevaesian time series consusption function was estimoted by ordinsry lcast squares from the function

Ct- bg + b, Y. + U, where C 1s per capita consurstion expenditures for a calendar year, Y is per capita farm
family income for tha calendar year, U denotea the disturbance tern and t indicates time period.
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Table 18 Estimates of A Keynesian Time-Seriecs Consumption Punction

Eaged on Farm Record Keeping Data in Taiwan 1960-1970 (Continued)

Nuzber Coefficient Coefficient Standard Marginal
Group . of of of Error of Simple Durbin-Watson Propensities
Observations b, by Estimate R P-Ratio D to Save
9. Southwestern Mixed 7 -497.3¢ .8082 334.8 .8242 23,4455 1.5934 .1919
Faraing Reglon (1169.5) (.1669)
10. Southwestern Sugarcane 11 1477.0 .53C9 327.9 » 7406 25.6921 1.3879 4691
& Rotation Reglon (610.6) (.1047)
11. Banana & P{neapple 10 1539.0¢ <5495 388.5 6348 13.9067 1.7722 4505
Reglon (891.1) (.1474)
12. Eastern Mixed Farm— 7 2534.3 .2958 350.4 +4540 4.1573 2.3944 7042
irg Region (1057.9) (.1451)
By Desendeacy Ratio
13. 0 - 0.5 1 827.1¢ 6551 374.4 6937 20.3794 2.1913 «JA49
(982.1) (.1451) ’
14. 0.5 + 1 1769.8 .4515 186.5 +6961 20.6137 1.4959 5485
(544.0) (.C99%)
Ratic of Farm Incoee
to Farm Faxzily Income
15. 0 - 0.7 11 955.4¢ .6681 348.4 7576 28.1288 1.6637 «3319
(763.9) (.1260)
16. 0.7 + 11 1377.5 .5360 256.2 7323 24,6188 2,1458 4640
(665.3) (.1080)

SStandard error of the coefficient appears in the parenthesis beneath the coefficient.

CDenotes

L

Classification see notes ¢ and 4 in Table 17.

the coefficienta are not significantly different from zero at the five percent significance level.

68
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for all subgroups except for the southern rice and the
eastern mixed farming regions. That is 60 to 80 percent of
per capita consumption variation can be explained due to
changes in per capita income during 1960-1970. These R2
values are higher than those from the cross section con-
sumption function analyses for different subgroups and for
various years.

The estimates of per capita income coefficients are
significant at the five percent level for all subgroups
except for the southern rice region in the Keynesian
function. The constant terms may be negligible for those
groups, since they are insignficantly different from zero
at the five percent level. It would be expected that
these functions go through the origin just like the theo-
retically expected time series consumption function.

Only the estimates of the modified Duesenberry's
savings function for the aggrezate data and the southern
rice region in the duration of 1961-1970 are shown here.
The estimated results for all subgroups are presented in

Appendix D,

Aggregate Data St = -.0587 + .2705 E&
Y¢ (2.3159) (-2219)Yt_1

RZ = ,1567 F = 1.4863

Standard Error of Estimate = .0475
Durbin-watson = 1.4659
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i

Southern Rice Region St = -.8532 + 1,0602 EI
Ty (.7175) (.2203)Y4_
R® = 7433 F = 23,1643

Standard Error of Estimate = .0677
Durbin-Watson D = 1.9097

St denotes the savings ratio and Y is the growth rate

g Y1
of income. The standard error of each coefficient appears
in parenthesis beneath the corresponding coefficient.

In the aggregate data, R® was only .16 which was
lower than that of the Keynesian estimates. Both coef-
Ticients are insignificantly different from zero at the
five percent level by usinz one-tailed t-test. All sub-
groups eXxcept the southern rice region had similar results
to the aggregate samples.

As for the southern rice region, R? was .74, higher
than that of the Keynesian one. The estimated coefficient
of the growth rate of income was significantly different
from zero at the same level.

The estimated results show that the Duesenberry's
function did not fit better than the Keynesian function in
either the aggregate data or in the disaggregate subgroups,
except for the southern rice region; the R? in the
Duesenberry's function was generally less than that of the
Keynesian one. In other words, the relative income hypo-

thesis is a more appropriate explanation of consumer behavior
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only in the southern rice region.

The time series MPC and MPS were calculated from
the estimates of Keynesian consumption function since this
function did a better job of estimation. As can be shown
in Table 18, the time series !'PC ranged between .54 and
.76 for all subgroups except “or the southern rice region.
The time series MPS is defined as one minus the time series
MPC. The calculated time series MPS then lay between .24
and .46,

The time series results indicate changes in farm
consumer behavior averaged over time., As mentioned earlier
the cross section analysis indicates the behavior in any
given time veriod. The comparison between these two MP3's
shows that the time series MPS were about .15 lower than
the cross section MPS, This might reflect the effects of
transitory income variation in the time series analysis as
suggested by Friedman.9 Unfortunately, the data covers
only 11 years and the permanent income hypothesis is not
directly tested in the study.

The analyses in this chapter suggests that farm size,
the ratio of farm-income-to-farm-family-income, the dependency
ratios, and per capita income are useful explanatory variables
of changes in consumption expcnditure. Different types of

cropping systems and the growth rate of income do not

9M. Friedman, op. cit.
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significantly explain variations in consumption.

In the following chapter the aggregate consumption
function is estimated from datz drawn from 53 panel farms
in the period 1964-1970. The independent variables used
in the function includes incomc, the ratio of farm-income-
to-farm-family-income, lagged consumption, ne¢t worth, and
the rate of return to capital. The importance of income
and the ratio of farm-income-to-farm-family-income are
derived from the analyses in this chapter. Economic theory
and previous studies suggested that lagged consumption and
net worth and the rate of return to capital were important

factors affecting consumption behavior.



CHAPTER VI
CONSUMPTION FUNCTION ANALYSIS OF PANEL DATA

The main purpose of this chapter is to identify how
changes in farm family income and adjustments in other
factors affected the consumption savings behavior of a
group of panel farm families, The variables selected
for the models are vased on the analysis done in Chapter
V. The panel data from 53 farms coverinzg the period of
1964 through 1970 were used. An analysis is presented of
aggregate and cross section marginal propensities to save
for these farms. Statistical estimates of an aggregate
consumption function which includes pooling of time series
of cross sectional data are also presented. Three different
estimation techniques are used: ordinary least squares,
the fixed coefficient resression (FCR) and the random
coefficient regression (RCR) methods,

An Analysis of the Aggrepate and Cross Section
Propensities To Save for the 53 Panel
Farms 19464-1970

The cross section consumption function fails to

indicate what happens through time but represents farm

household behavior in any given time. In contrast, the

ok


http:regressi.on

95

time series function indicatés changes in {arm household
behavior averaged over time, but cannot explain the

behavior in any given period. Only panel data or pooling
time series of cross section data can be used to estimate
changes in consumer behavior over time. The first two types'
of analyses were discussed in the previous chapter. The
panel data analysis is presented in this chapter.

The panel of 53 farms covering the 1964-1970 period
vas selected because it included a sufficient sample size
and covers a reasonably long period of time when compared
with other panel possibilities (see Table 2). The break-
down of the panel farms into agricultural regions is shown
in Table 19. These farms were not representative samples
of their respcctive agricultural regions nor of all Taiwanese
farms from the viewpoint of sampling distribution theory.
As can be noted in Table 20, however, the APS and MPS of
the 53 farms from 1964.1970 were roughly of the same order
of magnitude as reported in Tables 16 and 17 for the entire
sample of farms. From 1964 to 1968 roughly one-quarter
of their income was not consumed. Aside from 1969 roughly
one-third to two-thirds of their income at the margin was
saved.

In an attempt to estimate the aggregate MPS and to
compare this with the cross sectional MPS, per capita
consumption was regressed against per capita income and

per capita lagged consumption. As pointed out earlier,



Table 19 Number of Panel Farms (1964-1970) in Taiwan Farm
Record Keeping Program by Agricultural Region

Agricultural Region Nurnber of Farms
Northern Rice Region 2
Middle Rice Region 7
Southern Rice Region 6
Tea Region 12
Southwestern Mixed Farming Region 4
Southwestern Sugarcane & Rotatior Region 15
Banana & Pineapple Region 6
Bastern Mixed Farming Region 1
Total ) 53

Source: Calculated from Taiwan Farm Record Keeping Accounts.
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Table 20 Average and Marginal Propensities to Save Based on
Data for 53 Panel Farms by Year, 1964-1970

Year Average Propensities Ranges of Marginal

‘ to Save? Propensities to Save
1964 «25 .43 ~ .68

1965 | .28 T W31 - .57

1966 27 46 - .60

1967 22 .44 - .60

1968 .28 43 - .58

1969 .03 .07 - .28

1970 .15 .18 - .45

8The average propensity to save is defined as one minus the average
propensity to consume, which in turn 1s per capita consumption
expenditure over per capita farm family income.

bMarginal propensities to save are calculated from various functional
forms, calculation precedures were shown in notes to Table 17.
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T, M. Brown, Goldberger and Evans and others h.ve suggested
that lagged consumption repre:cnts the past pattern of
consumption which in turn affccts current consumer be-
havior., The statistical model is:

C=by+ by Y+ by q+1U

i}

Where C Real per capitia consumption expenditures

including casli and noncash expenses for
a calendar yecr,

Y = Real per capita farm family income including
cash and noncecsh income from both farm and
non-farm sources for a calendar year.

C_y = Real per capita consumption expenditures

including cash and noncash expenses for
a previous calendar year.

by,b) and by are the parameters, and U denotes

the disturbance term.

All variables were measured in terms of 1970 New
Taiwanese dollars (NT dollars). That is current values
were deflated by the Index-of-prices-received-by-farmers
shown in Appendix A, Sinc? a lagged variable 1s included
in the model, one year observition for each farm is lost.
The total sample was 318 observations which consisted of
six years of data for 53 panel farms over the 1965-1970
period,

Theoretically when lagged consumption is introduced

as an independent variable it no longer is independent

of the disturbance term. Thuz, ordinary least squares
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assumptions may not hold.l For simplicity, this variable
is still treated as nonstochartic independent variable
in the study.

Several additional research techniques are used in
this chapter which have not been used in previous chapters.
These are the fixed coefficient regression {(FCR) and
random coefficient regression (RCR) methods. In addition
ordinary least squares (0LS) estimating techniques will
also be used. The main differences among the threce methods
lie in their assumptions. The disturbance terms are
assumed to be homoskedastic in the OLS techniques. Both
FCR and RCR assume heteroskedasticity in the disturbance
term. In the FCR method, the parameters arec assumed to
be fixed, Cn the other hand, the paramcters are presuned
to be randomly distributed in the RCR model.

The estimated results of these three different tech-
‘niques are presented in the following, 1In the final part
of the section the aggregate I'PS will be calculated fiom

the estimations and compared with the cross section results.

The Ordinary Least Squares Estimates

Under the strict OLS assumption, behavior is homno-

geneous over the sample through time, The estimated 0LS

lArthur S. Goldberger, Econometric Theory, (New York:
John VWiley & Sons, Inc., 1964), pp. 272-278,
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equation is given below:

C = 1086,4 + ,3805 Y + .3356 C_y
(19.8754) (.0273) (.0462)

R? = ,6912 S.E. = 1586.0
The standard error of each coefficient appears in
parenthesis beneath each corresponding coefficient. The
standard error of estimate for the equation is denoted
by S.E. All coeflficients are statistically different
fr~m zero at the five percent level performed by one-
tailed t-test.

The Fixed Coefficient Regression
Estinmates

The above model estimated by ordinary least squares
techniques assumed a homoskedastic disturbance term or
a homogeneous sample. As mentioned earlier, the panel
farms were distriouted in different agricultural regions.,
It is doubtful if the homogeneity property for this
sample holds., It is more reasonable to assume that the
sample has a heteroskedastic disturbance term. In order
to test this question Aitken's generalized least squares
(GLS) was applied to the aggregate consumption function.
Minimum variance linear unbiased estimates were obtained
through use of the FCR technigues. The assumption here
being that the coefficients are non-random or fixed for
all individuals., This assume:s no restriction on the

distribution of income, no differences in ine past and



101

present consumption pattern among panel farms. Aggregate
consumption then can be defined as a function of aggregate
income and aggregate lagged consumption.

The 53 micro functions for the consumption function
were estimated by ordinary least squares, The results
indicate that individuzal variance of the disturbance
term are substantially different across the samples. The
OLS estimates were less efficient, apparently, because
of nor-homogeneous samples, The FCR method was then used
to estimate this function under the assumption of (1)
heteroskedasticity of the disturbance term and (2) the
fixed or non-random coefficients., Following the appropri-
ate procedures, the efficient estimates were obtained
and presented as;

C = 470,5 + ,2h2b ¥ + 3746 C_;
(51.1468)(.0206) (.0129)

The standard error of each coefficient is shown
in the parenthesis beneath each corresponding estimate.
All coefficients are stochastically different from zero
at the five percent level by one-tailed t-test. These
FCR estimates are obviously more efficient when comparing
the variance of the coefficients estimated by this method

and ordinary least squares.2

2Phoebus J. Dhrymes, ovo. cit.
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The Random Coefficient Regression
Estimates

If the regression coefficients are fixed but different
for individuals, there is no way to get the aggregate
consumption functicn bty the FCR method without introducing
bias into the estimation, If this is true it is necessary
to use the RCR method., The homogeneity statistic to be

3

tested is:

H= st (bi-d)'(Xi4;)(bi-d)

i=1. Sii

L -1 n '
where d =  S& [Xi4i Sooxixg
i=l Sii l=l S. . b

i
b; is the ordinary least squares estimates for the
individual i, and n denotes the numbers of panel farms,
Under the hypothesis that the coefficients are non-
random, the asymptotic distribution of H/K(n-l) can be
approximated by F-distribution with the degrees of freedom

of (n-1)K» n(T-X) ¥ denotes the number of independent

variables including the constant term in the model, and

t indicates the time period of each panel farm observations,
The results of this calculation of H/K(n_y) was

7.4%, This fell within the rejection region of F distribution

with the degrees of freedom of (156, 159). Therefore, the

3P.A.V.B. Swamy, op. cit.
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regression coefficients were assumed to be randomiy distri-
buted and not fixed for all micro units., It also implied
that the farm is heterogeneous in consumer behavior with
heteroskedastic disturbances.

The RCR method stated in Chapter III was used to
estimate the function and the results are presented here.

C ~ 334%.1 + ,4661Y + .2539C.)

The standard error of the estimate is not presented
under this estimation, since the RCR estimated variance
of the constant term had a negative sign. With reasonable
assunptions on the variance matrix of the disturbance
term for the model, an unbiased estimate of the negative
variance of a coefficient might be due to sampling fluc-~
tuations when there is a low probability of the coef-
ficient taking a nonzero value or when the variance is
not estimated.

In general, the RCR estimates were the most efficient
of the three techniques, after the homogenecity statistic
test was rejected. It was concluded that these panel farms
were not homogeneous in consumer behavior and that farms
in various geographic location have different consumption
patterns.

The agrsregate marginal propensities to consume were
calculated from the estimated income coefficient divided

by one minus the estimate of lagged consumption. That is
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the aggregate NPC = b1/(1-bs). The aggregate marginal
propensities to save are defined as one minus the aggregate
marginal propensity to consume.
The aggregate ¥PC, shown in Table 21, ranged from
.57 to .68 under the three different techniques. Thus,
the aggresate PSS lay between .32 and .43. The highest
MPS is shown from the estimate of the OLS and the lowest
one is from the FCR estimaies. The aggregate lIPS is a
representative PS for farm household accounted for changes
over time., This magnitude of MPS further confirms that the
savings capacity in rural Taiwan has been remarkably high.
As mentioned earlier, the farm record-keeping farms
are at a somewhat higher economic level than the average
Taiwan farm. The cross section MPS ran betwecn about
one-third and two-thirds of the income at the margin for
all recrod-keeping samples or panel farms in various years,
except 1969, In general, the cross section MrPS's were
about .20 higher than the aggregate MPS, And the time

series MPS was about .05 higher than the aggregate MPS,
Agaregate Consumption Function Analysis

Additional variables are introduced into the con-
sumption function analysis in this section, The model
treated here assumes that consumption is not only rela‘ed
to farm family income and lagged consumption, but with

other variables such as net worth at the beginning of the
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Table 21 Aggregate Marginal Propensities to Consume and to Save
Calculated frem Three Different Estimation Techniques?

Estination Aggrepate Marginal Aggregate Marginal
Technique Propensity to Cunsume Propensity to Save
The Ordinary Least Squares .57 .43
The Fixed Coefficicnt Regression .68 .32
The Random Cocfficient Regression .62 .38

8The aggregate marginal propensity to save is defined as one minus
the epgregate narginal propensity to consume which is calculated
ac b,/ (1-ba) f{rom the estimates of the aggregate consuwption
function
C=bp+ b1y + byCy
Vherce C = per capita consumption expenditure for a calendar year.

Y = per capita income for a calendar year.

C.1 =~ per capita consumption expenditure for a previous year.
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year, the ratio of farm-income-to-farm-family-income, and
the rate of return to capital in a previous year. In

most cases it has been thought that consumption depended
on current income, previous consumption behavior, and

net worth. These additional variables seldom have been
included in consumption function analyses, however., An
attempt is made here to integrate these variables into the
aggregate consumption analysis.

On the basis of previous analysis income and lagged
consumption are expected to be positively related to
consumption. The ratio of farm-income-to-farm-family-
income is also introduced because of the results from the
time series and cross section subgroup analyces.

The rapid growth of the Taiwanese economy has en-
larged the income differentials between urban and rural
areas. Farmers increasingly have engaged in off-farm
employment. The reduction of farm labor in the field and
promotion of farm mechanization in the late 1960's par-
tially resulted from thig off-farm drift. The ratio of
farm-income-to-farm-family-income is used to estimate the
affect of this structural chanze on consumption behavior,

The ratio of farm-income-to-farm-family-income
indirectly influences the consumer behavior through the
following factors: the investment alternative on farm, the
nonfarm investment opportunities, income sccurity, prices

of industrial poods and the demonstration effect. That
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is, a negative relationship Between this ratio and con-
sumption may be due to attractive on-farm investments, farm
income instability, and attractive rates of return to off-
farm investments.

As alrqady pointed out, Pigou, Ackley and others
have sugrested that the wealth effect influences consumption.
It is generally assumed that net worth and consumption are
positively related. With the data availabie in the record-
keeping project it appeared that either liquid assets or
net worth were the best available proxies for measuring
the influence of wealth on consumption. On the farms
under analysis both values have increased over time as
the farms expanded their economic activities. Preliminary
analysis of the farm record-keceping data showed that
"liquid assets" were not significantly related to con-
sumption. Therefore, net worth was chosen as the wealth
proxy. Net worth was defined as the assets owned by the
farm family including both physical and monetary assets,
excludinzy value of rental proverty and equipment.

The rate of return to capital is the factor used to
connect farm production decisions with household con-
sumption behavior, lilzoguchi stated that this return might
affect consumption, but he did not test how important this

. . 4
factor was 1n the Japanecse agriculture, The best measure
p

L . . ns . .
Toshiyuki Mizoguchi, op. cit.
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of return to capital is the marginal efficiency of invest-
ment in the production vrocess. It was impossible within
the scope of this study to derive these types of estimates,
Some indication of the attrac.iveness of capital invest-
ments, however, can be derived from the averagce return to
capital. Various measures of this return are entered

into the consumption analysis which follows., The average
rate of reoturn to capital is defined in this study as
gross farm income divided by capital. Three different
definitiors of capital and thus rates of return are used:
(1) the rate of return to total assets, (2) the rate of
return to operating assets, and (3) the rate of return to
total assets excluding the value of land.

Hign returns to capital are gencrally assumed to
provide credit-use incentivec to farmers., High returns
also encouraze scavin~s and otlier investment activities
which in turn trade off aFainst consumption. The relation-
ship between the return to capital and consumption can
be either positive or negative., The sign of the relation-
ship depends on the scurce of the investment funds. 1f
funds come from reducing consumdtion to increase savings,
the sign is negative., On the other hand, if funds come
from increased credit use or chifting other investment
opportunity to farmn investment, a positive relationship

is inplied,
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The statistical model of the consumption function
which will be tested is as follows:
= + + > + LN + ; + F +
C bg by Y bzu_l ’3N{-l b, RIS bSR:{C__l U
Where C = Real per capiva consumption expenditures
including cash and noncash expznses for a
calendar year.

Y = Real per cavita farm family income including
cash and noncash income from both farm and
off-farm sources for a calendar year,

C_q1 = Real per capita consumntion including cash
and noncash expenses for a previous calendar

vear.

NW_, = Real per cavnita net worth at the beginning
of a calendar year,

RIS = The ratio of farm-income-to-farm-fanmily-
income for a calendar year.

RRC_y = The average rate of return to capital in a
rrevious year,

bo,...,b5 arc the paramctnrs, and U denotes the dis-
turbance term.,

The Ordinary Least Souares Estimates

In an attempt to intearate different rates-of-return
to-capital into the azgregate consumption functions, three
different measures verc used in each regression run. These,
plus income, lasmed consumntion, net worth, and the ratio
of farm-income-to-farm-family-income were freely entered
into the three separate models and internreted at the ten
percent simnificance levels,

Multicollinearity amonz variables was not a serious

problem, Among the independent variables, net worth,
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lagged consumption, and incomc were closely related. The
partial correlation coefficients between income and lagzed
censumption, income and net worth, and net worth and
lageed consumntlon were ,€773, .7282, and 6649 respeoc-
tively. Other pairs of indep ndent varizbles were less
related,

The ascumption behind or~dinary least squares pro-
cedures iz that all camples are homogerncous in behavior
regardlecs of time changes. Three estimated models are
presente¢ as follows, The results were exanmined for

validity with respect to economic theory.
llodel I
C = 1699.2% + 354l Y + 3149+ C_1

(37.2270) (.07321) (.0L90)

+ L 00LOwH T L~ 6,893 RIS
(.00734) (3.9571)

R? = 6901 S.E. = 1580.%
Moderl 11X
C = 1777.9% + ,3741% Y + ,3300% C_

(37.4257) (.0273) (.OLs2)

- 5.5130%¥RIS - 5.8371%RRCA_p
(3.818%) (2.0843)

RZ = 6976 S.E. = 1577.0
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Model III
7R+ 3773% Y 4+ 3204%C_
97) (.0:73) (. Ol6h)

59#¥2I5 - 1,5800%%5RCO_4
23) (.G21k)

Where RRCA_; represents the average return to total
assets in dodel II, and RRCO_y denotes the average rate
of return to operating capital in hodel IITI. The remainder
of the variobles were explained earlicer.

In the atove cotirated models, the standard error
of each coefficient ovpears in parenthecis beneath the
corresvonding noefficient., The standard error of estimate
for the cijuation is denoted by 3.5,

The cintistical tests of the hyvotheses were per-
formed by onu-tailed i-test, The coafficients statistical
diliverent from were are denoted by "*" at the Five percent
sirnificance level and by "##" at the ten percent level,

In each model, income vags selected first into the
agzrecate concusntion function. Lagsed consumpltion and
the ratio of farm-incone-to-farm-famlily-income ciine into
tha models suhoequently.  Net worth, the averaie rates
of return o total anaebs and lo operating aucels were
fimmliy ~nvocon in the fourtlh priority in the threce wmodels

recsnectively. The t-value didd not allow the fifth variable
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Changes in lagged consumntion are shown to be
pozitively related to changes in current consumption.

This cocfficient is slightly 1l.wer than the income coef-
ficient,

As expected, an increase in net worth was positively
rolazted to 2 rise in the level of consuaption, cusuming
other thingg vnchanged, An increase of one dollar in net
worthi increaced consumption by ,0049 dollars in ilodel I,

The ratio of farm-income-to-farm-{amily-income is
nezatively ascociated with consumpticn as estimzted by
ordinary least squares. The magnitudes of this coefficient
ranied frca -6,32 to -35,50 in the three models. Tre farms
vith more devendence on farm income cources chowed nore
tenrdleney w2 defar consumption in order to incrcease their
savine,  As susrested earlier, this was probably due to
the un~ertain future farm income, and/or they moy have
had rmore invectnent alternative on farm, In controst, the
Tarae with a hicgh proportion of off-farm incone tended
to concume a large vroportion of this income, This may
have boen due to more stable flows of off-farr income, and
the drmonsraiion effect of working near or with urban
consumer.,

The model results chow that the rates-of-return-to-
canltal were negatively associated with consumption, The

negative sliang of the coefficient sugeest that funds for
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invesiment trede off arainst consumption. High returns to
on farm inventments aprarently have heen sororgg ince ntive
for farm zamilies to defer corrumption. TFor example, o

one percent increase in the reiurn-to-ftotal-assets in

Model II reduced conswrptlion by 5,38 dollare, In ilodel I1I

+ —~ . A ., N N P
2 ora mercaer increase 1n the roiw Nn-1to- OD 2L ul.":-,—?.lFSSO S

A

PPN g 4 o
docreunced consunntion by 1.5°

dnllere,  Ascuning other things
LA g cem T ETR e kg ey - . N .
beins enual, the rate-of-roiur-to-isotal-ace obs annearcd to
- ,,.n L :~ ~ PR LTS
more SITConSlY Fluence concum tion fluctuvations Than the

oiner two measures of return-to-capiial used in the analvols,

S e P [N L
p-total-assets cxcludins land values wae not an

T-values éid not allow this variable into the consumption

Rerresaion

As surrested earlicr in this chapter, tha FCR
-+

proczdure z1llows one to tect duti under the asuuaptlons

of Tixed conefficients and heteroshkadactllelity. Because

—

the parel date used only covercsd O yaars (1975-1970) only
four indenerndent variableo, cxeluding She conninnt term,

+

ch eguatlon in tan

i‘.)

FarvL
PO

in c C(‘l]',“"lb blon

Q.

could be uce
fTurictinn estirutes, Forturately, only five independent
varia®les in tne OLS analycis turned out to be significantly
different from zero:r current income, lag.ed concumplion,

net worth, income ratio by source, and return-to-capital.
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The effcet of laicoed corncunmption on current con-

sumption is

in ligdels I and 1I. The

ranged from .18 to

maznitude of thio

42 in the models.

s1iczhtly lower than the current income effect

coetficieont

flore variatior of
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consurption,

urrn to total
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the coefficient in the three models was shown in the FCR
than the CLZ analysis,

An inerease in the ratio of farm-income-to-farm-
family-income caured a reducticon in concuupntion in lModel I
end odel IL. A cone pereont lnnorease in the ratlo reduced
concutintlior by 9.75 ane LR34 dollars in Nodel I and Nodel
IT regpectively. A rice inp tale incowe ratic reculted in
Increxsges o ocontumntion chown in Nodel III1. A one percent

incroage In Lhis ratio caused concumption increases of

D

@ :\ 1
Ly dollars,

.
.

rate-ol-return-

’J.
3
ct
o3
]

An increcce of one percont
to~-total-nicuets reducel consumntion Yy 4,75 dollars in
Model II, Thio recative relation was exnected, In contrast,
4

E . PN AU SRR C o - .
ac the ral--col-velurn-to-coerating-assets 1nacreasces one

»d L 50 dollare in

)
O
’._4
3
0
'3
o
o
)
M
;

percent, nar caunita consuny
Nodel III. The exrlaration of *he pocitive relation
between thete iwo actors is: (1) when the relurn to
operatineg cocte ars high, farmers need not sacrity thelr
pact levels of concumpllion in order 1o creuate saving for
investmen’ in the rext crov s-acorn, (2) in scme cases
farmers uced ~redit or shifted recourccs from cther ascets
to overating investment, Taiwnn farm record-kecplng farnms

rapidly increased short term loans durins the 1960°c,
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The 2andom Zoefficient Re~ression

Vem s 3 raey be
Estinntns
LoHLaria ity

The calculated homcrenci-y statistic value of H/Kin_ 1)
were 21,7, 16,7, ard 12.7 for the three models respectively.
These valver fel) within the ro jection rerion of F distri-

bution at the flve vorcent cismificance level witn the

derrern of Ircodom (267, <3y, Tne testo, therefore, did

<

not sunport tne nynotheris of “ixed coofficients,  Cne could
corcluiz 2s a result that the cooresate consumnpilion {unctions
were more ={ficiently estimated by the rRCK methods.
L]
¥ollowine the RXT2 ovrocedures, ine mean values of the

parameters zare cstimated below:
Yodel 1

C = 1762,0 + 1970 Y + 4353 C_y

+ ,0062 i_y - 8.1100 RIS

- 86,5200 RRCA_7 - 9%.1800 RIS

+ .333%3 Y 27.7300 RIS
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The standard error of each estimate are not presented
because some of them are negative. The reasons for the
nezative oi:n were discussed earlier.

In cummary, 211 estimated coefficients had the

exnected ol n in FModel I, Tne estimated ecoefficients,

-4

cxoent for Lne ratis of farm-income-to-family-income, had
the rcxpectcd sirm in Model 11, In Model III, the coef-

me and lazeed consumntion had vositive

oy
-
0
s
)
.
b
3
%)
(@]

cigns, IThe average rate-of-resurn-to-ocoratinT-ussets
had a diifeoren® sizn than the OLS estimate tutl lhe same
sizn as the PCX estimates. Ihe coefficients of the ratio
of farm-inzome-tara-iyamnily-income had negative sisns in
this estiration mothod which was the same sign as the OLG
ectimate hut the opposite direction determined via the
RCR estimation nrocedure,

Tn the abtove RCR models, income and consumntion are
positively related with consummiion, Hut the masnmitude was
corvaraiively smaller than that in the OLS and the FCR
aodela,  Surprisinaly, the income coefficiont was only
L0775 in Nodel 1I,

In general, the imnortance of the larged consumptlon
variable 3o larser than income in the three RCR models.
This was the roverse of the result obinined from the OLS
and FCX methodo.

Not worth and concumption are vositively related.

A net worih increase of one dollar caused consumption
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increases of .0062 dollars in liodel I. This firsure is
hicher than the OLS estimate but lower than the FCR
estimate,

Tne ratino of farn-income-to-farm-{amily-income varicd
widely in the three rodels as -ompared wita the OLS and
imntion, The coefficiaents ran from -2,11 in Model I
to 92,13 in od:zl II,

AS o anvestment returns affecting cornsumer vehavior,
the rate of roturn to totzal asccts nad a nesative relation-
ship with concumrtion, An incrcace in one percent of this

~

rate reduced concumption by £<.52 dollars in Nodel IIX.

On the other nand, a one rvercont increase in the return
to ovzrating accets increased concwiution by .23 dollaro
in Model II1. This curseznto trat credit use was the

dominani source of furd for Inveciment in operating ascets.

4,

Cormraricon of “he ¥esulht fnr
thyos cogirn 0

Mo

e

In liodel I, there existed concistent signs between
independent variables and cornsumntion under the three
different ¢oiinmation methodo,  Cnanses in incone, liagred
cencunption, and net worth were uvssoci tted with variation
in consumvtion in a ponitive dircctlion, The ratlo of farm-
income-to-farm-{anily-income alco was nepatively corrclated

with chances in consumption in 2ll three procedurecs.

In Model II, there was o consintency of signs between


http:bohrnvj.or
http:coefficic:.ts

121

consunption and independent variables except with regard
to the ratio of farm-income-to-farm-family-income in the
RCR voocedure.  The coefflcliernts of income and lagged

conzumybion nad plus signs.  Tne rato of return to total

assets had 2 minue sisn,  The ratio of farm-inceme-to-farm-

mily-income had various sirns in the three precedures,
Tn ioder TII, chanses in income and laszed consumption

4.3 -~

were vositively related to corcumpillon in all three esti-
matin:: rroceiuvres, The ratio of farm-income-to-fnrm-fumily-
incorc was nesatively related to changes in contunption

in the 0LS and 27X vrocedures, but was pesitively related

™Iy

to the aepiiient varinble in the FCR procedure. The rate
of return to operatir.s capital and consunption were
nerntively nssociated in the 0LS procedure, but pesitively
related in the RCR and FCR procedures

n short, the egtimates of income, lazged consumption,
ot wortn anl tne rate of retu:n to total assets had
poticive sians or all three rmodels in the three different
catimetion procedures,  The coeificlent of the ratio of
farm-incomne-to-farn-antly-incone and the average rate
of retuen to oy rrating assets had different signs in the
thiee proceduras,

The rearervion coefficients results from the three
models wore diiterent in both direction and magnitude as

eatimated by the ordinary least squares procedure, the

Tixed corfflicicont regression procedure, and the random
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coefficlent resression procedure, A brief discuscion of

individual -ruriables micht provide some exnlanaticn of

ircomne

Every consumnption furction should include vresent
per capitz real income ag an irdeperndent variable. In
the thzor~tical and empiricul tuldies, income was positively
related to the variation in cossumption, and ro exception
to thic was found in the study. The magnitude of the

income coefficieont ranred widely, however,

lacrsed Con~urmrtion

Lzagrcd consunption represents the past pattern of

corisuner bchavior as an indeperdent variable in the con-

sumption an2lvoic, Larged connumzttlior conristently had
a pousliltive cicgn in al) modelc, The magnitude of ihig

v e

cocilicient wae cligntly lecr hoern 1rncoma in the CLO
estination, In the FIR and X7 0 cstination procedurces,
lagsed conzuwntion turned sut to be a more important factor

affecting cornsuner behavior,

A -1 ) -
Net Jorth

Changez in net wortnh arc exnected to change con-
sumption. %Wealth and consumption had a pocitive relation-

shiv no matter wizt kind of estimation meihods were used,
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The estimate of the coefficients ranged from .0049 in the OLS

to 03392 in the FCR vrocedure,.

Ratic of “urmeincone~-to-farm-

famil ~irco. 0

As menilicned oarlier, the ratio of farm-income-to-

Y|

not direetly alfect concumer

. N £ <3 H . 3
Tarm-fanily-nsome 4

<

[a]
-

~

-

oy

behavior. Hhather, this ratio rrovides an indication of
income cya®ility on farm inves onent oopportunities and
exponure o *the demonstiration offect of non-farm consumers,
The nammitude of this coelfici ot iv zmall in the OLS
estimate and reluatively larse in the RCK procedure. It

is difficul® o explain these chanses 1n the magnitude,

The inconsistent sicns of this coefficlent are duc to the
differcn: aoruwnption under the dillerent estimation metnod.
This may be mainly affecied by the structural and behavierzl
chanzes., In some caces, the aviractive on-farm investment
and xncome variztion explain e nezative relationship
betweon this ratio and consumption, In other cascs, the
strong demonstration effect of consumer behavior and

attractive industrial rfood causes the povitive relationship.

Rates of Return to Canital

The rate-of-return-to-carital was used to connect
production and consumption behuvior, The veturns to total

ancets and returns to overatin:: costs were found to be
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ficant in the consumption function. The return to

de

P-

sign
total assetis oxcluding land value was not significant in
the consurntion cquation,

The rate of return to tcital assets was negatively
associlated with corncunption irn Model Il1, A one percent
increase in the return to totzl asgate roduccd corncumption
by 5.5% dollarc in the OL3 ectinaticn, #.5% dollars in the
FCR estimntion, and 56,52 dollirg Iin the RTx estinstion.
The differcnces in maznitudes nire due to the different
ectimatior. uscumption,

"
Cnharzes in the rate-of-razturn-to-oporutine-acsets

had both cimns with respect to consumpiion., A one percont

increase in the return to operiiting costs reducced con-

~
<

sumption by 1.52Z dollars in the 0L procercure, bhut increase

fal

Cr and XCK pro-

[y

concsumption by .50 and ,82 dollars in th

cedure, respectively, The pocitive Ccipgrn wmisnt recult from

-

farmers satisfyinz their invectiment necds tnroush credis
use, Thisc in turn allows farmors %o increace concwmption
while responding to investment opportunities. The negative
sizn wipnht be explained by farvers deferring thelr con-
sumption reinvesiment purposes.

Overall, the argregate consumption function esti-
mated from Taiwan panel farm data by the RCR procedure is
the best amons; three different statistical techniques. In

general . the more tenable the ansumption, the more wcecurate

the estimated results obtained. 1t wac found that farmers



have different consumption pattern amonz the different
geographic locations, The wealkness of the RCR method

might result from the assumptiosn of the hetcroskedastic
disturances. The more accurat: assumption might be the

appearance of both heteroskedasticity ard interdependence

in the dizturbance term. The study in %his chapvter suffers

from a limitation imposed by the short lengih of the time

series carples covered in the panel data.
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CHAPTER VII

SUMMARY, POLICY RE COTIT.JﬂTIO.Q
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savings from rural areac in developing countries

these findings.,
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Most consumption-savings studies in LDC's have been
based on cross section data., The data used in this study
came from a Taiwan Farm Reccerd-keeping project which con-
tained cross section data as well as time series and panel
data., The farmers voluntarily participate in the Farm
Record-keepin~z project. As a result, they were generally
more progrecsive than the average Tailwanese farmer. They
were better capitalized and mo:'e educated than the average.
As a whole, the farm size was slightly larzer than repre-
centative Taiwanese farms. Most of thelr land was in
intensive ansricultural production, Labor used on the farm
wvas mainly contributed by the farm family. The main
rescarch technique used in analyzing this data wac ordinary
leacst squarces. Additional techniques used in the panel
data analysis were fixed coefficient regression anzlysis
and random coefficient regression method.

In the past two decades, Taiwan's agricultural has
performed very successfully., The main contributions to
its rapid growth were: land reform, interest rate policies,
four year development plans, functional agricultural
institutions, technolosical change, appropriate development
policies, and farmers' willineness to work.

Significant increases in farm families' recal incomes
occurred during the 1960'5 in Taiwan farm record-keeping

farms from RT3 41,763 in 1960 to 52,550 in 1970. An important
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part of this increase in income came from off-farm employ-
ment whicn contributed two-thirds of total income increases.
On tne consumption side, chancos in household expenditures
took up about four-fifth of the increases in total income.
Casn expenditures zlvo became ore important over the
1960-1970 peried., ajor inercnses in expenditures for

more nuitritizus food, education, social activity and

mecical care were found among record keeplns farms, Tnere

pte

was also a subsiantial iacreace in duratle good concumption:

refrigerators, television cets, radios, motor bi:cs, etc.

™

P.‘-

Various forms of savings and invesiments also greow

'

substantially among the record keeoing farms. Rapid
increases in institutioral savings were shown by sharp
increases in btarx depositc. Little informaticn wags available
on changes in non-institutional savings. [fhese may have

also grown rather rapidly. The on-farm investment made by
the Taiwanese farms were predoninantly in the catesory of
fired assets.

In general, the savings cavacities were curprisingly
high in the farms studied. The averare propenuities to
save for the tntal sample ranzed from cne-1ifth te thrce-
tenths of income in the crocs vection anslycois.  The
marginal propensities to cave ran betweern aboutl one-third
and two-thirds of charses in income. The yearly f{lue-
tuations in toth APS and kS were mainly due 1o weather

induced changes in farm income.



129

The average propensity to save increased with farm
size in the cross section analysis, but did not have a
contiztent pattern for any farm size group over time.
llo consistent pattern for time changes in the 1PS was
shown in the farm size zroups, Various subsamples of farms
in different asricultural rerions revealed no consistent
pattern for the APS and S over the years studied.

Farm families with low dependency ratios had higher
APS than these families with hizh ratios. But, the
reverse relationship was found in the MPS figures. Results
from a2 subsample study of the ratio of farm-incowme-to-farm-
family-income sugrested that the large NPS were associated
with higher absolute levels of income. Farms with high

income ratios also tended to have hizh incomrs. This

result cuzgested that on-farm investment alicrnatives plus
instability of farm income caused fermers with high income

ratios to save at hich rates,

The aggrezate consumptior study based on panel data
suzcestoed thit the sample farms were heterozeneous in cone-
sumopticn behavior., The resultc implied that the random
coelficient rersression method was a more tenable technique
for estimating azgregation concumption function,

The aceresaie marginal propensity to save based on
pancl data was about .05 lower than the time series MPS,

and ahout .20 lower than the cross cection MPs.
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Factors which are closely related to consumption
according to the random coecfficient regression cstimates
were:

1. As current income increases consumntion increases.

2. Lagced consumption ropresents the past pattern
of consunar behavior and is positively related with present
consumntion.

3, Increases in net worth represented the "wealth
effect” and was also positively related to increascs in
consumption,

4, The rate of return to total assets are negatively
associatcd with consumption.,

5. The ratio of farm-income-to-farm-family-income
is negativealy ascociated with consumpntion,

In zeneral, thz rate of return to operating expencges
are positively related to concimption. The source of funds
for operating investment appar.ntly mainly came from in-
crecacsed credit use or shifting other invectment opportunity

to farm investment instead of deferring concumption.

Policy Pecommendations

There was a surprisingly high savings capacity among
Taiwanese farmers during the 19¢0's. It is likely that
this was also true during at leacst part of the 19450's.
Althougzn the savings capacity estimates derived from the

farm record-keeping data may be higher than those of a
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representative sample of farms in Taiwan, there is little
doubt that rural savings have been substantial even among
average farners,

Various Taiwanese policies encouraged farmers to
invest in thecir own operating units in order to stimulate
agricultural production, which in turn boosted income and
savings incentives, Interest rate policies also encouraged
part of this savings capacity to be mobilized., The mobili-
zation of voluntary rural cavings have helped to provide
a signficant part of the rural credit needs in Taiwan,
These activities also helped to provide a firm economic
base for the farmers' assoclations. Rapid income growth,
attractive interest rates, the availability of savings
institution, and security that savings would be repayed
were important factors in explaining the growth in savings
in Taiwan,

The Taiwanese cxperience may provide some valuable
le~cons for other less developed countries, In LDC's
vhere rural incomes are starting to increase policy makers
should be alert to the possibilities for voluntarily mobili-
2ines firancial savings. Policy makers may have several
decades in which potential voluntary savings capacitiles
are very sizable in rural arcas, Consumption patterns
appear to adjust rather slowly and it takes a few years
for atiractive consumer goods to filter into rural arcas

and seriously affect this savings capacity. While it is
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highly desirable that profitable on farm investments absorb
rart of this increased savings capacity, it is also important
that surplus funds be mobilized and recycled to sat.sfy
growing agricultural credit requirements. Rosults from

this study stronzly cusaest that, if given proper oppor-
tunities, especially attractive interest rates, even very
emall farmers will make substantial financial savings.

The need to alert policy makers to this poosibility and
encourazing them to respond with appropriate incentives

are the two major recommendations cof the study.

Purtnher Research Issues

A number of additioral research topics emerged from
the analycis carried out in this study. A brief outline
of these topics is presented in the following as a guide
for future research.

One of the most important research necds 1is to
externd the analysis on consumption-savings behavior among
Taiwanese rural families to a more representiative sample,

A clearer idea is nceded of the extent to which savincs
behavior among farm record keepineg families ic representative
¢f all Taiwanese farmers., The 2malysis chould also be
extended into other geographic areas to test if savings
behavior is culturally specific and if thc opportunities to

save vary substantially at various stages of development,
2 P
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More information is also needed on the extent to
which changes in the availability of different consumption
bundles affects savings behavior. Is there a strong trade
off betwecn new consumption zoods and czvings-investment
decisions?

More research also is nezded to shed light on how
changes in on-farm invesimoent incentives affect savings
behavior, How do changes in tiie margsinal productivities of
various inpute affect cavinzs? How does technololca
chan;se afrect farmers' incentive and ability to invest?

Are *the main sources of farm capital formation on-Tarm
savings or external borrowings? Nore research 1s necded %o
further clarify the tyves of on-farm investments which help
to induce savings., Are farmers working with high or low
altitude production functlionst

Another important icoue 1s to determine how sensitive
agoregate ruoral sevinags are to changes in intereost rates
on {inancinl savings and proximity of savings institutions.
lore work should also be done on how rural savings are
allocated netween formal savirn«s institution and non-
institutional sysctems.

Still anotner imporiani research area is the relation-
ship between credit use and consumptlicn-savings behavior,
1o eredit use in rural areas of Talwan associated with
chauses in consumption, or with changes in investiment in

nroductive factors? Do credit repayment prcblems occur
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vhen the returns to credit use are low?

A final researcn recommcndation is that an integrated
model is necessary which connects farm household and farm
firm behavior together, and exumines the relevant findings
for developmental planning, The intersrated model should
include production activities, consumption activities,
and investnent activities. Only this type of model will

provide a comprehensive explarmition oI farm houcchold

savings bechavior,
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APPEN)IIX B

Review of the Methodclosical Developments
of Estimating ranel T .ta
The following presants a :rcview of the methodological
developments of estimating panel data or time series of
cross section data.

Random CHhefficient RBrerression dodel
in a Sinsle Zrogs-5Soction Lotimation

The basic assumption behind the use of random coef-
ficient regression (RZR) models is that the individuals
in the cross-section are hetersreneous in behavior, It
differs from most of the empirical techniques used on
cross section behavioral aralyses which ugually assume that
the individuals in the sample are homogeneous in behavior,
In the RCR model, different irndividual's behavior 1s assume
to be affected by the different demographic, sociological,
psychological and environment factors besides pure economic
factors. So both the intercent and slope of a regression
equation are different for different individuals in the
sample. For instance, in the simple Keynesian consumption
function, the relationship between consumption and income

may be different between young groups and old groups in a
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certain time period and for the time being.
-

Klein acsumed that the coefficients are random for a
single cross-scction behavior equation, and discussed undel
what conditions the estimate of the coefficients are
consistent estimators.l

In the simple behavioral equation, it follows:
l,.04,n)

to at a given time
period

Yie = 203 T Auhag, * Uiy,

A set of assumptions made for the above equation are that,
(1) apg; is distributed with mean ap and constant
variance 652
(ii) aj; is distribuced with mean a; and constant
variance 612
(iii) Uito 1s distributed with mean zero and constant
variance 63

(iv) ag;s ay; and Uito are mutually irndependent.

The estimate of the slope from the above equation by
the ordinary least squares is:
[ = S (e, = Xie ) (Vg = i)
Slality = A1tg)”
1 & -
- ~ . =
where X1¢, = 7 127 “lit, and X,

(2

1 .
= = L f'

Klein treated Xy;¢ as a stochastic variable. The
o

estimate of the slope of 23, is a consistent estimator of

1L. R. Klein, A Textbock of Zconometries, (Evanston:
Row Peterson and Company, 1953).
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a), under two conditions: (1) a554Vit is uncorrelated
with xlito and (2) ajyj is uncorrelated with le%o and
Xlitoilto' If X1i40 is treated as a non-stochastic
variable, ﬁl can be easily shown as an unbiased estimatcr

of ay .

2 2
l .

They cannot be estimated from a2 single cross-section, but

Klein did not make an attempt to estimate 64, and ¢
can be ectimated from having csuch a time series of cross-
sections for an identical group of individuals.

Nerlove found that it wac appropriate to treat the
elasticity of output with respect to inputs of factors
supplied and of output demand as random variables differing
from individual firm to individual firm in deriving the

;production function, the supply function for factors, and
the demand function for a product.2 He also mentioned the
difficulties of statistically estimating this kind of
modzl,

The Agzresation Problem and Random
Coefficlent Rerresslon iouel

Zellner applied a RCR model to the agrregatioun problem
and showed that there would be no aggregation bias or
inconsistency in the ordinary least squares estimation

of coefficients in the macro equation obtained from

ZM. Herlove, Estimation and Identification of Cobb-

Douglas Production Function, (uhicago, fllinoiss KRand
MchNally and Company, 1965), pp. 34-35.
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ageregating micro equations over all micro units under
certain speecific assumptions.3

Let the multivariate economic relationship for the ith
unit be given by

Y; = Ayby + Uy (i=1,.4., n)

wherc Y; is the Txl vector, Xi is the TxK matrix with
rank K on non-stochastic independent variables, bj is the
Kxl vector and U; is the Txl vector of the disturbance
term with mean zero, variance 62 and covariance zero,
ard n is the number of individual observations.

The macro variables are defined by sfmple aggregation

of micro variable for the connection between the micro

and macro relationship.
n

n
X = %;:1 X3 Us=2-,70;

The macro cquation then can be presented as follows:

Y =Xb+ U
and then

b = (X'X)~lx'y

The estimate of b, therefore, is obtained from the macro-
data by the ordinary least squares. How can the mathematical

expectation of b relate on the micro coefficient b;? To

golve this question, let the macro parameter b bve defined

BA. Zellner, "On the Acgregation Problem: A New Approach
to a Troublesome Preblem,” Report #6628, Center for Mathe-
matical Studies in Business and Economics, University of
Chicago, 19406,
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as the average of the micro parameters b, i.e, b= %.%gg bi-
Then to evaluate whether the aggrezation bias appears
in the estimate of b, the expectation of macro estimator
can be formed as

ED = E (X0)-1x' =Yy

= B (X)) [=Xby + Us]
= B (00"t Zagn,

(X'X)"lX'Ki is the matrix of coefficient in the
"guxiliary resgressions" of the Xj on X ande(X'X)‘l - X'X4
is an identity matrix,

E D can ther be rewritten as
Eb==— [ (x0x)"xrxy - nlI] by + ™3 Z?:_bi

i=1 1=l

when by = by = 4e0 = b, for all individuals, the macro
estimate of b has no aggregation bilas. On the other hand,
n~1I is the mean matrix of ()l';’.)'1 XX therefore
jZKX'X)'l L0y - n"11] is the variance-covariance matrix.
The macro estinmate does not exhibit aggreration bias 1f
the above variance-covariance matrix is null. This caticfies
Theil's perfect aggregation condition.u

According to Zellner's approach, the random effect of
the parametere is allowed in the model. Let

bj = b+ d;

d; is a random vector with E (d) = O.

Then, the equation Y; = X;b; + Ui can be rewritten as

4H. Theil, Linecar Agzgrexntion of Economic Relations,
(North Holland, Amsterdam, 199%), p. 16,
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Yi = Xib + Xidi + Ui

sum over i to obtain S Y; = (22X;)Db +2X3dy +=U; or
Y = Xb +§£Xidi + U

The above equation is the macro equation implied
mathematically by the micro-relations. The estimate of b
is given by the ordinary least squares. The mathematical
expectation of b equal the value of the parameter b, that is,

-1,

ED = E[(x'X)7 kY] = E[(4'X) 7T (40 +zx;a; + U)] = ©

Becauce E (X'X)™T X'S4.d, = 0 and E (X'X)" x'U = o,
Given the random coefficient assumption, no aggregation
bias exists in b, the estimate of the mean vector b, If
Xjy are stochastic variables, and they are mutually inde-
pendent of d; and U, then % is still an unbiased estimator
of b, If the independent variables contain lagged values
of the dependent variable, it would be stated Plim % =1

Decomnosition of Errors in Temvoral
Cross=goctlion Analyses

Kuh's main ~ontribution in the temporal cross-section
analyses is decomposition of the disturbance term.5 According
to Kuh, he trecated the panel data as follows:

Yit = bo + blxlit + 0. + bkxkit + Uit

(i"l,ut-. n;t:‘-l' [ ] T)

5Edwin Kuh, "The Validity of Cross-Sectionally Estimated
Behavior Eguations in Time Series Apnlications," Economotrica,
Vol, 27, April 1959, pp. 107-2104,
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th individual

Y.y is the dependent variable for the i
in the tth year, Xyj4» eeey Xy3t are the independent
variables, and Us+ is the disturbance term.

In the regression analysic, the disturbance term Uit
is usually snecified 1o be a random variable distributed
independent cIi the independent varizbles, Kuh redefined
and decompoced the disturbance term into three additive
components,

Uit =ry + vy + tit

The term r; reprecsents a constant individual cffect
through time, but it differs anmong individuals., The term
Vi is the same for all indivicdunls but varies throucrh
time. The term tit differs among individuals both at a

given time or through time,

Swamv's Pandomn
oL

Coefficient
Remression . 1

0

Until Swamy's RCR modc) was presented, the estimation
of a time-seriass of crocs-sections had been discussed by
many scholars, but a precise method or model had not been
presented. !is main contribution is in presenting o better
way of deriving the statistical inference of estimation in
the RCR model.6

In the RCR model, Swamy considered both the intercept

6P.A.V.B. Swamy, "Efficient Inference in a Random Coef-
ficient Regression iiodel," Zconometrica, Vol. 38, Ho. 2,
lfarch 1970, pp. 311-323,
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and slope of a regression equation as random variables,

and also decomposed the disturbance term in the RCR model.
A consistent and an asymptotically efficient estimator

for the mean vector and an unbiased estimator of the var-
iance-covariance matrix of a regression coefficient vector
were developed. The asymptotic procedure for testing
lincar hypotheses on the means and variance of coefficients

were also developed,
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Tatle D Estimates of A Modified Duesenberry Savings Function Based
on Farm Record Xeeping Data {n Taivan 1961-19708, {n 1970 NT$

Number Coelficient Coetfficient Standard
Group of of of Error of Stxple Durbin-Watsoo
Observations bs by Estizate R P-Ratio D

1. Aggregate 10 ~.0587 L2705 L0475 L1597 1.4863 1.4559
(2.3159) (.2218)

3 Fars Sire

2. 0 - 1.00 ha. 10 -.0448 ridA) L0420 .1896 1.8719 1.3551
(1.5699) (.1495)

3. 1.01 - 2.00 10 -.0%03 L3096 0470 .2187 2.2397 2.1958
(2.1394) (.2069)

4. 2,01 + 10 L4059 -.11¢2 .0685 .0534 L4510 1.8755
(1.8175) (.1700%

By Agricultural Region

5. Northers Rice Region 10 -.129% +31%0 0649 .2066 2.0823 1.4680
(2.2823) (.2159)

6. Middle Rice Regien 10 ~-.0558 $2431 .0576 . 2467 2.6192 1.3002
(1.591C) (.1502)

7. Scuthern Rice Reglon 10 -.8532 1.0602¢ .0677 .7433 23.1543 1.9097
(.7175) (.2203)

0ST
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a ¢ ps . . . . .
A lodified Duesenberry's Savings Function was esti-
mated by ordinury least sauarc: from the function
v
N e ] -t -~ . - .
= = b, *+ by o + Y, where 5 is per capita cavings for
o] 1 T4_1 1 L T o
a calendar year, 7
denotes the discturd
b

1

SR oo N
nesis bDoenneath the coelilzl

canita Taran family income, U

rmoand t indicatoes time period,
Standard error of the coclficient appears in the

parent iert,

ne coefficients

er

S are oi
from zero al 5 percent sirsnifiicance level.,

d . e . . ~
Classification see notes in Table 17.
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