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The objectives of this study weret (1) to documc-rit 

the growth of farm family incori3, in Taiwan during the 1960's, 

(2) to assess and compare estimates of cross sectional
 

savings capacity with estimates derived from time series 

analysis, (3) to identify how changes in farm famiay income 

and other factors affected consumpt3on saving behavior, 

and (4) to draw appropriate policy recommendations about 

the possibilities for mobilizing voluntary institutional 

savings from rural areas in developing countries based on 

the findings.
 

Cross sectional and time series data were obtainrd from 

aaTaiwan Farm Record-Keeping projact. Data fnom j3 , 

farms covering the period l964-1970 were also aralyzed. The 

method of analysis used %as conr-,umption function e.Ltiiition 

through-the use o-" least squaret regression techn._ques. 

Linear, quadratic, double logaritlmlic and semi-logarithmic 

functiors were used,to est3A.la.,; the cross sectional savngs 
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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 savinr; 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 related
 

to consumption expenditures.
 

Overall the 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 into the credit system and also encouraged 

farmers to invest in their own operating units. Attractive
 

interest rates, the availabililty of savings institutions, 

and security that savings wouldl be repayed were necessary
 

conditions. In other less developed countries policy makers
 

should be alert to similar possibilities. Being alert to
 

saving 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 Justific<tion
 

It is generally recognized that increases in pro­

duction capital are a strategic factor in economic develop-


Dient. 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 capital formation in agriculture itself. In
 

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
 
1~ 

character of the sector. This has resulted in very little 

knowledge about how farmers snend increases in income 

during early phases of development. Furthermore, rural 

capital formation is largely an accretionary process 

IBalbir S. Sahni, Savin-, nnd Economic Develooment,
 
(Calcutta, India: AooC 1967).Scientific A'ency, 

1 
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carried out inside a multitude of rural farm-household
 

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

1,ulture has contributed substantially to the industrial 

sector's growth. It has also sharply increased its own 

capital base or productive capacity. 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 population. 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 use, 

and significant increases in farm family income. How farmers 

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-Keepinf, 

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 

--. Arthur Lewis, The Theory of Economic Growth, 
(Homewood, Illinois: iRichard Irwin, inc., 1955), p. 216. 



level analysis of capital fonrration has been done. 

Objectives 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.res in farm family income 

and other factors have affected consumption-savings behavior. 

4. to draw appropriate policy conclusions about the
 

possibilities for mobilizing institutional savings from
 

rural areas in developing countries.
 

The Hypotheses
 

The hypotheses to be tested in the study are as
 

follows:
 

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 hypothesized to be
 

positively related to current income, lagged consumption
 

and net worth, and to be negatively related to the ratio
 

of return to capital and the ratio of farm-income-to-farm­

family-income.
 

4. The sample farms are hypothesized to be hetero­

geneous in consumption behavior. This hypothesis will be
 

tested by using statistical models with random coefficients.
 

Organization 

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 this study. Chapter .V briefly
 

reviews the economic development policies of Taiwan in the
 

past two decades, and also sum'aarizes some general descriptive
 

farm data presented as background for the study. Chapter V
 

discusses how changes in farm income were distributed into
 

savings and consimption among various economic sub-groups 

of farmers and compares the ci.oss 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 ir
 

current income and other -variables affected consumer
 

behavior. Chapter VII summarizes the findings, presents
 

some policy conclusions and suggests additional related
 

topics for further research.
 



CHAPTER II 

REVIE4I OF LITERATURE
 

Most economic research onI consumption-savings behavior 

in less developed countries (LDC's) has been restricted to 

macro studies. The limited amount of research done on 

household savings in LDC's has been based mainly on cross 

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. Keynes.
1 

Due to the lack of appropriate data, even fewer ztudiei
 

on rural household savings have been done in LDC's. It has
 

been widely assumed that little 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 

M. Keynes, Grnnral Theory of Emnloymtnt, Interest 

and Money, (New York, harcouru, Brace, & ,iorld, Inc., 
1936). 

6
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savings or surpluses to the industrial sector.2 Little
 

emphasis has been placed on farmers' voluntary financial
 

savings 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 major
 

determinants of consumption will be emphasized in the
 

review: (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 Countrins, (Ne,': York: Oxford University Press,
1953); '.u rthur Le'.'is, "Econoiic Development with Unlimited 
Supplies of Labor," Studies i: Economic Development, edited 
by B. Okun and R. W. Richardson, (New York: Holt, Rinehart,
and Winston, 1961), pp. 279-303; and G. Ranis and J. C. H. 
Rei, " A Theory of Economic Develooment," American Economic 
Review, Vol. 51, September 1961, pp. 533-5b5. 

3For an excellent review of this general literature
 
see: Daniel B. Suits, "The DeLerminants of Consumer Expend­
iture: A Review of Present iKnowledge," : :croeconomics a
Selected Readin-s, edited by :iter L. Johnston anI'd Javid 
R. Kamerschen, (Boston: Houghton ''ifflin Co., 1970); also 
Michael K. Evans, racroeconoric Activity: Theory, Fore­
castin 	 , and Control, (cw 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.4 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 leveI.
 

4 J. M. Keynes, op. cit.
 

5A. C. Pigou, "The Classical Stationary State,"
 
Economic Journal, Vol. 53, December 1943, pp. 343-351. 
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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 savings as a proportion of national
 

income in developed countries is larger than that in less
 

developed 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.8
 

Lagged 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, Tlacroeconomic Theory, (New York:
 
The Taclillan Co., 1961), pp. -o9-273.
 

7H. S. Houthakker, "On Some Determinants of Saving in 
Developed Countries and Underdevelooed Countries," in 
Problem in cor.omic Dnvelowneni, edited by E. A. G. Robinson,(London: >iac..illan and Co., 1)65), pp. 212-227. 

8Inin Friend and Paul Taubman, "The Aggreate Pro­
pensity to Save, Some Concent2 and Their Application to 
International Data," The Aevie.: of Economics and Statistics, 
Vol. 48, M14ay 1966, pp. 113-123. 

9Lawrence R. Klein, Economic Fluctuations in the
 
United States, 1921-194 1, (N:ew York: John Wiley & Sons, 
1950); and Law.rence iR.Kilein and Arthur Goldberr,er, An 
Econom tric *.Iodol of the United States, 1929-1952, 
(Amsterdam: N{ortn Holland Publishing Co., 1955). 
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are slow to change those habits. Also, the purchase of 

should affecta consumer durable in one time period expen­

dutire decisions in later time periods. That is, it is not
 

necessary to buy a refrigerator every year.
 

Evans has argued that estimates of the coefficients 

in the consumption function vary depending on the length 

of the time period covered.1 In the short run the average 

propensities to consume (APC) are generally larger than the 

marginal propensities to consume (rMPC). In the long run
 

the APC and M4PC are of similar magnitudes. In short-run 

consumption analysis a close relationship exists between 

censumption and income for a certain time period, say, a 

year. Average propensities to consume decline as income 

increases, and they are usually less than unity and greater
 

than the marginal propensities to consume.
 

Rate of Growth of Income and the
 

Permanent Income Hynothesis 

A number of Post-Keynesian economists have argued 

that there is a close relationship between consumption and 

the rate of income growth. The reason given to support 

this proposition 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
 

10
 r-,
ichael K. Evans, o., cit. 



inclined to spend a higher proportion than an individual
 

with decreasing income. Duesrnberry's relative income
 

hypothesis, Modigliani and Ando's life cycle hypothesis
 

and Friedman's permanent inco.'.e hypothesis are based on
 

this relationshio. Friedman emphasized that consumption
 

is dependent upon expected future income and wealth. He
 

also suggested that consumption was the result of a con­

tinuous decline of the effect of past habits rather than
 

a "ratchet effect" as suggestod by the Duesenberry-

Modigliani hypotheses.l1
 

According to Friedman's "permanent income hypothesis,"
 

the individual's cosu;-nption 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 income 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 internationrl study, Friend and Taubman
 

reported that tastes together with income and assets
 

largely determine savings. 12 The more homogeneous the
 

llilton Friedman, A Thory of the Consumotion 
Function, (Princeton: Princeton University Press, 1957). 

12Irwin Friend and Paul Taubman, 2oq. cit. 

http:savings.12
http:hypotheses.l1
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groups, the smaller the tastes problem is in the savings
 

function. They redefined permanent income as the average
 

movement of three years' income. They concluded that
 

marginal propensities to save out of permanent income and
 

out of transitory income are quite different depending on
 

whether the income variable is 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.1 3 His finding
 

was that marginal propensities 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 composition of the household. 

Kelley and Williamson looked at household savings among
 

490 urban and rural failies in Indonesia interviewed in 

1 3Jeffrey illia nson, "Personal Saving in Developing
 
Nations: An Intertemnoral Cro!-s-Section from Asia," The 
Economic Record, June 1969, pp. 194-210.
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1958 and 1959.14 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 supported the proposition that the 

age composition of the household is a determinant of 

savings.1 5 He introduced the dependency ratio into the 

savings function. The dependency ratio was defined as the 

sum of the population aged 14 or less, plus those aged 

65 or older over the total number of people in the family. 

Including this ratio in the analysis improved 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 the sources of income and occu­

pation of the head of the household.1 6 IMizoguchi's analysis 

of Japanese data indicated that the farm household savings 

14Allen Kelley and Jeffrey iilliamson, "Household 
Saving ehavior in the Developing Economics: The Indonesian
Case," Economic Develonment anv-. Cultural Chanve, Vol. 16, 
No. 3, April 1968, pp. 385-40.
 

1 5Nathaniel H. Leff, "Deoendency Rates and Savings
Rates," The American Economic ? eview, Vol. 78, December 1969, 
pp. 886-896. 

16Toshiyuki Mizoguchi, "Consumtion Functions and 
Saving Functions for Japanese ?armer's Families in Post-War 
Japan," 7Rural Economic Proble' , Vol. 4, No. 1, December 
1967, pp. 20-35; and V. H. Josni, Saving Behavior in India,"
Indian Economic Journal, Vol. 17, April-June 1970, 
pp. 515-52.
 

http:household.16
http:savings.15


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 IPS was higher,
 

averaging 0.119. His analysis was based on Indian cross
 

sector data for the 1951-52 to the 1962-63 period.
 

As suggested by Adams ani Singh a comprehensive
 

study of firm-household consu-mer behavior should include
 

the above mentioned determinav. s, as well as the rates of
 

return to various investment alternatives. 1 7 Little
 

economic research has been done on these aspects of the
 

saving problem. Empirical finding by Mizoguchi, however,
 

hint that the savings ratio of farm households have a
 

close relationship with the productivity of agricultural
 
18
 

resources.
 

Some attention has also been directed at the socio­

logical factors affecting savings behavior.19 Extended
 

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

1 7Dale ".Adams and I. J. Singh, "Capital Formation
 
and the Firm-household Decision Making Process," Economics
 
and Sociology Occasional Paper No. 111, The Department of
 
Agricultural Economics and Rural Sociology , The Ohio State
 
University, October 1972.
 

1 8Toshiguki r"izoguchi, op. cit.
 

1 9Gelia Tagumpay-Castillo, "Sociological Factors in
 
Savings and Capital Accumulation Some Research Findings,"
 
Philippine Economic Journal, Second Semester,1964,
 
pp. 189-197.
 

http:behavior.19
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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 

The theoretical
families in the decade of the 1960's. 


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 Framework and Statistical Model
 

A major thrust in the study 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, othe. variables may contribute to changes in
 

In this study the degree to which current
consumption. 


income affects consumption is tested by time-series and
 

The relation­cross-section data over the 1960-1970 period. 


ships between consumption and a number of other variables
 

are also measured through the use of panel data from 53
 

farms spanning the 19 64-1970 period.
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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 

consu,nption-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 goodness of fit in his
 

study of international data using double logarithmic
 

functions.1 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 consumption 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 

1H. S. Houthakker, o. cit. 
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for the four functional forms are as follows: 
(1) Ci = bo+blfi+Ui (2) Ci= bo+blYi+b 2Y2+Ui 

(3) log Ci = bo+b 1 log Yi+Ui (4) Ci= bo+b I log Yi+Ui 

C stands for current per capita consumption expen­

ditures including cash and non-cash expenses 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-group.
 

These functional formns were used in the prelimi­

nary analysis of the data. The major objective here 

was to test the extent to which current income explained 

consumer beha"ior, to see how the shape of the simple
 

consumption function changed during the 1960's, and to
 

compare the marginal propensities to save between different 

subgroups under the same classification.
 

A second set of models were used to derive the time­

series marginal propensities to consume or to save for the
 

different sub--roups over the 1960-1970 period. The variables
 

used for these models were measured in 1970 N'iew Taiwanese 

dollars (lIT dollars).2 That is current NT ;'were deflated 

2The conversion market rate of NT dollars into US
 
dollars was T41.02 = US 'l in 1970: Taiwan Statistical 
Data Book 1971, published by Council for International 
Economic Coo-eration and Development, (CIECD), (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= bo + bl Yt + Ut 

(2) Modified Duesenberry's saving St Yt
 
function Y- b + bl + ut
 

Yt-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 Vo 53 panel farmers who
 

participated in the record keeping project from 1964­

1970. Per caoita consumption expenditure served as the
 

dependent 	 variable in this model. This expenditure was 

linearly regressed against per capita farm family income, 

net worth, 	 the ratio of farm-income-to-farm- family-income, 

lagged 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

far-,ers. The single equation was exr:.'essed in the fol­

lowing way. 

Cit = b0 + bI Xlit + b2 X2it + b3 X3it + b4 X4i t + 

b5 Xsit + Uit 

(i = l .. ,n, t = 1, ... , T) 

Where C = 	 Real per capita concumption expenditures in­

cluding cash and non-cash expenses for a 

calendar year. 

= Real per capita farm family income including
X1 


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. 

X4 = Real per capita consumption expenditure including
 

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 bO , bl , ... , b 5 are the parameters. 

The i 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 coefficient 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. 

Consumot ion
 

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 number of' people residing on the farm
 

who are dependent on the household for a living. Adjusting 

consumption figures as well as 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 expenses. 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 fJarm income derived from on­

farm enternrises. 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 hou!:ehold for a living.
 

Lagged ConsUMDtion
 

As stated earlier in the review of literature, the
 

influence of past consumption behavior on present consumer
 

behavior will be represented by lagged consumDtion not
4 
lagged income. Per capita lagged consumption includes
 

all cash and non-cash consurn-oion 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 arg'xment 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 expenditure 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 monetar-j assets. The value of rental
 

property and equipment are excluded. 

4Daniel B. Suits, oo. cit. 

5Net worth can also represent a proxy of permanent
 
income. 
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Ratio of Income Sources
 

The ratio of income sources is total farm income
 

divided by total farm family income. Farm family income
 

is made up of farm income and off-farm income. A farm
 

family is closer to full-time-farming the higher the
 

ratio.
 

Rate of Return on Caoital
 

The most appropriate measure of the rate of return
 

to capital would be the margi:al efficiency of investment
 

as derived from production fu-nction 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 lanl), 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 '.he 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. 

6An 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 ample caDital. 
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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 squares methods. Only under 

certain assumptions does the ordinary least squares method 

yield unbiased and consistent estimates of the coefficients 

for the general function as follows:
 

Y b0 + blX 1 + b2X2 ... + bkXk + U 

Where Y is the dependent variable, X1 , X2 ... Xk are 

independent variables, b0 , ... , b k are the arameters, 

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 embody the constant-variance specification,
 

(3) that the independent 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 this study is to estimate a macro 

-onsumption function from the panel data. Estimation of
 

the macro parameters of the mean vectors of the coefficients 

can be obtained by aggregatin. 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 
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FCR and the RCR methods is as follows. The parameters
 

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 R?'R 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
 

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
 

Yit = bli Xli t + ... + bki Xkit + Uit 	i = 1, ... , n 
t =1, ..., 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 Yi is a linear function of 	the observation Xi 
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plus the disturbance term U. The compact matrix notation
 

can be written for the model zs
 

=Yi Xi bi + Ui (i 1,... n) 

(Txl) (Txk) (Kxl) (Txl) 

To make statistical inference possible for the above 

two equations it is necessary to assume the following, 

i) u i = 0 

6 iiI if i = j(ii)' 
 i E i U if i F j 

Assumption (i) states that the disturbance term is 

a random variable with expectation zero. Assumption (ii) 

states that this disturbance term has variance 6ii and 

covariance zero for each individual macro unit. That is, 

there is an absence of any serial correlation in the dis­

turbance tcrm. It also implies that Ui and Uj are mutually
 

independent. 

A further assumption in the FCR model is that Wle 

regression coefficient vector bi in the matrix equation 

are non-random or fixed for all n individual units, that 

is b, = b 2 = ... = bn = b. Under this strict assumption, 

the macro equation can be formed. If these coefficient 

vectors are non-random but different for all individuals, 

that is, b1 k b2 X ... k bn, then only n individual 

regression equation can be estimated, but the macro 

equation cannot be formulated. 

Under the assumption of bI = b2 bn = b, the 
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macro equation is 

Y1 X1 U1 

Y2 X2 0 U2 

0 b , 
SYn, Xn U 

Converted into the compact matrix form 

Y =Xb + U 

(nTxl) (nrxk) (Kxl) (nTxl)
 
Where Y , Y, ... Y , X = diag JXI, 
... , 

is a block diagonal matrix, and U = [U1 ... Un] . The 

expectation vector and variance-covariance matrix of the
 

macro disturbance term are: 

6111 

6221 0 

EU = 0 and EUU' =C= 

0 
6nnI 

The best linear unbiased estimator of or BLUE of b 
7 

can be obtained by Aitken's gcneralized least squares.


n XiXij -
 n Xiyi 
]

~=(X'&27'lXY'X'&5 1 Y [n j1 n 

7Phoebus J. Dhrymes, Econometrics: Statistical
 
Foundations and Anolications, (New York: Harper & Row,
 
1970), pp. 150-153. 
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and the variance-covariance matrix of the estimator 

b is 

-Varcov b = (X'J_-x) :3[il XiXi
6-­
dii
 

Since the 6i's are unknown, the unbiased estimator
 

Sii is used to substitute for thais unknown parameters. 

The estimate of b is a consistent and an asymptotically
 

efficient estimator.
 

6ii = 	 1-1 Y
 
T~- k
 

Where 1,1i =. I - Xi(X'Xi)-lx{ is an idempotent matrix 

obtained from the ordinary least squares of each ith
 

equation.
 

RCR Estimation 

The RIM? estimation procedure will use the same basic 

equation as was used in the FCR analysis: 

Yi = Xib + Ui (i = 1 ... , n) 
(Txl) (Txk) (Kxl) (Txl) 

The basic concept of the RC.R model is that the 

intercept and the slope of a refression equation are 

random variables. 8 A set of asnumptions for the model 

are: 

8'P.A.V.B. Swamy, "Efficient Inference in a Random 
Coefficient Rerression -odcl," 'conometrica, Vol. 38,
No. 2, rarch 1970, pp. 311-323. 
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(i) E Ui = 0 ; E UiU = 0 if i j 

1 0 if i \j 

(ii) 	 E b i = ; E(bi-)(bj- b)' A if i = j 

b) if i j 

(iii) bi and Uj are mutually independent for i j
 

Assumption (i) states theft the disturbance term Ui 

has mathematical exnectation of zero, variance 6ii and co­

variance 7ero for each individual unit. It implies the 

serial indeoendence of the disturbance term for each ir-di­

vidual, and Ui and Uj are uncorrelated and indeoendent for 

i k j. Assumption (ii) states that the coefficient vector 

is distributed across units with the same mean and the 

same variance-covariance matrix for the individ[ual unit. 

But the variance-covariance matrix of the coefficients 

for the two pairaise individuals is zero which implies 

that bi and b. are uncorrelatel andindependent fur i % j. 

Assumption (iii) indicates bi ir; not affected by the jtn 

individual's disturbance term. 

Let bi = b + di (i = it ... , n) where di is a kxl 

vector of random elements. The mean and variance of d i 

are:
 

j= 0 EE did ' = if i
Ed i 

0 if i j
 

The above equation can, therefore, 	 be written 

+	 =Yi = Xib + Xiidi U1 (i I, ... , n) 
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The main point is to estimate b in the aggregate
 

equation. The matrix form of the macro equation is then
 

derived. 
YI [XI X, dl] 'UI] 
Y2 = X2 b + X2 0 d 2 + U2 

00
 

- n- XIIn Xn J 
 dn. UnJ 

The above equation can be written more compactly 

as:
 

Y Xb Dd UX+ + 

(nTxl) (nTxk) (kxl) (TxnT) (nTxl) 

where Y [Y,...,Yj r X =X,...,X n , D = diag 

,. Xn ,I dj,...,dn and U = n 

Let V :Dd + U be the di -,turbanre term in the macro 

equation. The macro disturbance ter. V has 

E V
 

EVV' = X2 2X?+62 2I 0 

Xnlh Xn6nn
 

The macro coefficient vector b can be efficiently 

estimated froimi usin- panel data be applying Aitken's 

generaliz'd least squares to tiie above compact matrix 

operation. The IMUE of 1bcan be obtained as: 
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-= (x':7X)-iX ' Y 

X! Xi!nXi+ 6 iiIj Xi] i i X(5 IV-Yi 

Applying the matrix result sugiested by Rao,9 then 

n1n
 
b = ib
 

r__,,o, l -1i- o(~.U­1=-1

where Wi-+7l i +°ii(X'Xi)- ­

and b = (XiXi) Yi 

The variance-covarlance matrix of the estimator b is 

(b)_ X' I XYX + 6. 1 YVarcov (z) X i -iiIX­

n -1 

The estimator b can be recognized as the weighted 

average of the estimator of b i (i = 1,..., n) with weights 

inversely proportional to their covariance matrix. 

Since A and 6ii (i = 1,..., n) are usually unlcnown, 

the unbiased estimator Pi_ can be obtained as shoirn earl ier 

and the unbiased es.timator 2, is 

Sb i n.
 

n-i n -=
 

n i1l 
wee b--- - '_ _I - bi 1_ is obtainedwhere Sb - 7- ibi Z<_ b "s bb o t l 

from the ordinary least squares of each ith equation. 

9 C. R. Rao, Linear Stati.;tical Infer'ence and Its Aopli.­
cations, (NeN Yorki John Vfiley 4 "'on, l9uYY), 1. 2) 2,-.9 
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After obtaining /and 6 ii the estimate of b is, 

therefore, a consistent, asymptotically nonal, and efficient 

estimator with asymptotic variance-covariance matrix. 

In short, an attempt will be made to estimate a 

macro connumption function by the different sets of esti­

mators of the FOR and the RCR. The preliminary aralysis, 

via use of cl-.inary least squares of panel data, will test 

the ex,:2a -. torv power of each variable. The variables 

which h.vc vnificant on the dependent v.ariablei-	 effects 

will be involved in the macro consumption function. Then 

the macro consunution function will be estimated in the 

following two ways,: 

1. 	 Panel data will be used to estimate the macro 

equation and also used to identify thos coef­

ficients which are Lss urned to be non-random. 

2. 	Panel data will also be used in ostimating
 

the macro equation v.-Lth the assumption tlhat 

all coefficients arc randomly distributed through 

the 	years.
 



CHAPTER IV
 

AGRICULTURAL DEVELOPE1rF: POLICIES AND ECONOMrIC
 
CONDITIONS OF 'AIWAN FA %E',S
 

For a clear understandi r of consumption-savings 

behavior some background on development policies in Taiwan 

is necessary. Taiwan agriculture has made tremendous
 

progress in the past two decades. A few of the hilights 

of this remarkable growth will be covered in this brief
 

discussion. Part of this progress has been due to the
 

agricultural policies which are discussed in the fi,'st
 

section of this chapter. The final section of the chapter
 

presents an overview of' the general economic condition
 

of Taiwan farm record-keeoing families, and evaluates
 

the extent to which this sample represents the whole island.
 

Agricultural Development Policies in Taiwan 

Taiwanese agriculture has performed very well, As 

can be seen in Table 1, a!rieu'itural output responded 

very rapidly to development a tivities during- the i)50's 

and 1960's, Overall the annua] growth of output increased 

at a rate of approximately five percent -per year. Growth 

rates in fisheiries and livestoek production were much 

higher than this average. 

34 
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Table 1 Indexes of Agricultural Production in Taiwan 1952-1970
 

Genecral 

Agricult ural 

Forestry General Index 

Year Crops Product Fisheri,.s Livestock Agricultural Crowth 
Indrex Rnte 

(Base i952 100) 
1952 100 100 100 100 100 --­

1954 110 1 122 128 112 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 

1962 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
 

1953-1960 
 4.6
 

1961.-1968 5.9
 

5.2
1961-1-70 


2953-1970 
 4.9
 

4.91965-1970 

Source: Council Entern:tiow]Cooneratlon and D)evelorment,for Economic 
.(CIECD)), 7;'v 'i Ftnt ~tic. Da ~o. 171, ('ripci, Taivan:

CI ECD), 19. i)ip--T-'f-o 
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The value of agricultural products and processed
 

agricultural. products exported more than tripled- during 

the past two decades.1 The predominant factor was a strong
 

increase in value of processed agricultural exports.
 

During the Second World ;far agricultural output
 

decreased rather sharply. By 1952, however, agricultural 

production moved back up to its prewar levels. The migration I, 

of large numbers of mainlanders to Taiwan, substantial 2' 

deficit spending and lagging agricultural production
 

caused prices to move up sharply during the late 1940's
 

and early 1950's. In order to counter inflation, very high
 

nominal interest rates were offered to attract institutional
 

savings. 2 This, plus the increase in agricultural pro­

duction resulting from favorable prices for farm products
 

and the supply of chemical fertilizer from United Nations
 

Relief and Rehabilitation Administration (UNRRA) helped to
 

13curb price increases during the late 1950's.
 

A number of important changes were made in rural
 

areas which boosted agricultural development after 1.950.
 

1 Council for International Economic CooDeration and
 

Development (CIECD), Taiwan Staiistical Data hook 1971,
 
(Taipei, Taiwan: CIECD, 1971), p. 134.
 

2Irvine J. Reed and Robert F. Emery, "Interest Rates 
as an Anti-Inflationary Instrument in Taiwan," The National 
Bankin, Review, Vol. 4, No. 1, September 1966, pp. 29-39. 

3 Teng-hui Lee, Intersectoral Carital Flows in the 
EconomirJ L (I.thaca,Ievnolment of' Taiw, O.95-1060, New York, 
Cornell. University Prets, 1971), pp. 3-6. 

-4 1 

,
 m
A , ; ,.;! ?.' f' i :' ; : . : ., .L ; ; ; '.: i, 7 T'' ' , . ;r" > ' : '. : 
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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 laind reform sharply improved farmers' incentives 

o invest, increased the labor absorotive capacity in 

rural areas, and vastly improved the access of rural people 

to the widening- income streaw.-. A broadly based increase 

in rural effective demand, plu!; a major build up of on­

farm capital have resulted. !,&jor public investments in 

irrigation facilities, rural elucation, 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 19 6 0's this was 

increased to nine years. 

Various four-year development plans provided an 

additional boost to a!ricultur;l production. These were 

carefully balanced oolicies which nave farmers substantial 

production incentives. 5 The first four-year plan started 

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

4 Civio-chen Chen, "Land }{,;form and Aigricultural Develop­
ment in Taiwan," Conference on :conomi uev-f,]o )mnt ofTa wan, (Taiue i'aiwans hcaC'du:ia iSinica, un: 1907), pp.
12G-] 5 2. 

5 Council for Internation'il Economic Cooperation and 
Develoument (CL2CD)., Four Year Plan for Kiconomic Develo,.ment, 
plans ore!,hrou:rh five, 2aimei., 2aiwan: "lD, 1953, , 
1961, 1965 and i,65. 
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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 f'ragmentation of farm land. 

Investment in irrigation, utilization of more fertilize:-, 

uses of new crop varieties, diversification of production, 

and better crop-rotation systems have made major contri­

butions to the growth of crc9 *,roduction. A livestock 

improvement pro,-ram introduced modern feeding techniques 

and control of livestock disea:;es. 

Probably the most remarkable aspect of Taiw.'-n's 

agricultural experience has been the creation and stren07th­

enin-	 of rural institutions which support the dv-.ovmer:ta ii 

process. The Taiwanese have shown a good deal of flexi­

bility and imagination in constructing new organization'il 

rules for linking together and stimulatin econo-, ic behav­
ior. 6 Agricultural ins:titutiors;, especiall.y gloverrnlent 

agencies, Farmers' Assoclation::, and the Joint Co:,.i;sio1 

on ural Reconstruction (Ji,R) , made a substantiAl ,:ont!.i­

bution to auricultural development. 7 The contribution o! 

the government agricultural agrjncies in the 1950's con: i :tcd 

6S. C. Hsieh and T. H. Lr.e , Afiultura. :vml:ofm(:rt 
and Its _Cortri bhoons to .::ry ;ic 
Digest serie,; .o. 17, hi'a 1 , .ian: JoJnt .:rs;sio,: on 
Rural 	 Reconstruction, .April ].K()), pp. 103. 

7 Wen-fu Hsu, "The Role o'" Aricultural Ortnizatio-,os 
in Agricultural Development in Taiwan," oni'err'., on Fc:onoin­
ic Deve oo en'. of Tai,vjn, (Tad.pej , Ta iwa: Acad,:::La inica 
June l9.7 , pp. 112-129. 
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mainly of creation of infrastructure and the institutional 

framework, and in later years concentrated on the promotion 

and extension of technology. Farmers' Associations have 

also played a Mnajor role in Taiw,-an's rural development. 

They have not only provided a political organization for 

farmers, but have also nrovicoI a-ricul+ural financing, 

and product and input marketin: services. 

The rrowth nerfo.nnance of agriculture in the face of 

steady and s:ubstantial net transfers of capital out of 

rural. areas is a testi..ony to the effectiveness of Taiwan's 

agricultural policies. Heavy land and irrigation taxes, 

forced ,savirns, low adinistered product prices, high input 

prices, and rural-to- urban mi'ration of human capital have 

siphoned off a subtantial amom.-t of capital from asri­

culture. Taiwan has clearly invested a good deal in its 

agricultural sector, but it has- also clearly withdrawn 

a good deal of capital. 

Several recent changes in Ta.iwan's agriculture are 

o particular interest. The frst is that the laborrural 

force in Tai%-;an has reached it.,s peak and is startinrv an 

abs:olute decline. A drop in population growth rate, an 

9T. H. Lee, on. cit.; A. B, Lewis, "The Rice-Fertilizer 
Barter Price und the Procution of Rice in T, ivIan, Republic
of' China, " Jou .-na of • ricu~til Ec)noiics, (Taiwan) No. 5,
June 19e7, . 7-1;0; and . i.. Lin, .1 H. Chert,
"Rural Lalcr .;obility in Taiv.,an , Journ-a] o A,.ri.coultural

conoinic, ('ai-;an), i o. 11, Juno 971, pP. 1U3-J7.. 
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increasing spread between rural and urban incomes, and
 

increased rural education have accelerated occupational and 

locational movement away from agriculture. In the recent 

years, some serious labor shorta-es threatened the aGri­

cultural sector, agricultural w_ges have moved up sharply, 

and farm mechanization has accelerated. Alimost four 

thousand additional 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 

stimiulate mechanization to replace labor. 

Economic Conditions of T1'aiwan Farms 1960-1970 

The Taiwan farm record-keeping project will provide the 

main source of data for the time-series and cross-sction 

analysis in this study. The Provincial Department of' 

Agriculture and Forestry (PDAY), is in charge of this project. 

Initially data collection was -2tarted by ten agrricultural 

vocational schools in 1953. But, in 1960 the profgram w 

switched to local Farmer's As:ociations and PDAF beopan 

closer supervision of the data ollection and tabulation. 

PDAF also publishes a summary of the Farm Record-Keeping 

Reports each year. As shown in Table 2, ur througvh 1963 

the farm record-keening families were distributed mainly in 

9 W. C. Lai, "Current Situation and Problems of Farm 
Management on the Iechanized F',rming in T'aiwan," unpublis:hed 
paper, Joint Commission on Rural Reconstruction, Taipei, 
Taiwan, August 1971. 
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Table 2 Numbers of Farmers' Associations, Agriciltural
 
,Regioni, Individu : Farrers an, |',reel 'hNmbern 

In Fartu Record-Kc:; 'rig Project in Taiwan,1960-1970 

__Numher of 

Farmers Agriiultural Individual Farer­
-'!_..LYear 	 Associations Re-' 'ns TTotalt lPanel Farm - r 

1960 7 3 95 	 5
 

1961 17 3 207 	 9
 

1962 18 	 3 223 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
 

6

apanel farms are those for which yearly data from 19 x to 1970 is
 

available.
 

Source: 	 Department of Agriculturc and Forestry, Provincial Covernment 
of Taiwan (PI)AF) ,Reor: of Fairn Rec nrd-Keouit- F'irnliv: in Taiwan. 

yearly reports running f:on 1960 to 1970 (Nantou, TYawan: "'!AF, 
1961 through 1971). 
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three regions: the northern, middle, and southern rice 

regions. The record-keeping p'roject, however, was expanded 

to cover the entire island in 1964 with 535 farm families 

taking part in the project. A summary of the numbers of 

Farmers' Associations, agricultural regions,and individuals 

participating 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, Tanel farms ar:e those 

individual units which participated in the record-keeping 

project over a number of years. 

The farm records include rather comprehensive
 

information on land use, farm and family income, farm
 

operating expenses, household 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.
 

Particioation in the project is voluntary. Thus,
 

individuals who participate are generally more progressive 

than the aierage Taiwanese farmer. They are also better 

capitalized and more educated than the averag;e. 

The information precented here is intended to show 

how representative the farm record-keeping families are of 

the total population of farms in Taiwan, and to describe 

the economic conditions of the sample families. 

For easier understanding of th. farm record-keeping
 

information all of the income-expenses figures have been
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transformed into 1970 values. 3 0 

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.11 The
 

surveys were 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 pro::edure used, the farm income 

surveys represented the entire population of farms on 

Taiwan. The sample far.ns 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 tie sample farms were selected 

from each sample township.
 

As can be shown in Table 3, the farm sizes record­

keeping sample were about one quarter larger than the 

inco:-. survey samples. The average farm .and of record­

keeping farmris was 1.39 hectare-,, whereas the average farm 

lOSee Appendix A. 

liThe main purposes of the farm income surerCys were:
(1) to collect farm income data to facilitate the e,. imation 
of national income, (2) to invstigate farm and off-farm 
income by Iar'm ,aze and by a.,-rcultural rueior"r, (3) to
examine the sirwnificance of th. sources and seasonal distri­
bution of farm income, (4) to ana:lyze the cost of farm 
production with a view to irnproving the efficiency in farm
opoeration, and (5) to provide :ome basic data for economic 
plannin.,- and policy. 
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Table 3 	Comparisons Between Talwan Record-Keeping Project and Taiwan 
Farm In..me Survey of Cer,ernl Economic Condition of Average 
Far 1 Families in 1962 and 1967 (in 1970 prices)a 

1962 	 1967
 

" 	 Farm Farm 

x Record-Kcuiping Income ecord-Keeping income 

.. Project Survey Project Survey 

223 1947 402 1640
Number of farms 


Farm Land ,hectares) 	 1.36 1.12 1.39 1.08
 

SFamily Size (persons) 	 8.90 8.58 8.29 .30
 

Farm Family Disposable 48,522 30,401 55,543 43,196
 

Farm Family Consumption 38,405 26,100 40,673 39,753 

Expenditures (NT$) 

Average Propensity to Consume 0.79 0.86 0.73 0.92
 

Average Propensity to Save 0.21 0.14 0.27 0.08
 

aConverted to 1970 prices using the general index of prices received in 

Appendix A. NT$ 41.02 - US$ I at the market exchange rate in 1970. 

Source: 	 Computed from Joint Commission on Rural Reconstruction (,CRR), 

Taiwan Farm Inco.e Survey o: 1967, with a flrIlf Comlarisnn with 

1952, 1957 and 1962. (TaipeJ, Taiwan: JCI0R, 1970); and 

* . Department of Agriculture and Forestry, Provincial Government of Taiwan 

(PDAF), Report of Farm Rccord.Ke!ing Fnmlie.. In Taiwan, 1962 and 

1967 issues, (Nantou, Taiwan: ODAF, 1963 and 1968) 
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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. As for farm family size, the
 

average farm record-keeping family was larger in 1962.
 

In 1967, however, the two samples had almost the same
 

family size.
 

The record-keeping farms also realized higher income
 

and spent more on consumotion 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.
1 2
 

The average propensity 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 income- than the averaiTQ farm in Taiwan, are more 

commercially-minded, better caT, italized, more progressive, 

better educated and more closely tied with Farners' Associ­

ations. Because of the rclatively homogeneous nature of 

the farms in Taiwan, the farm record keeping units probabia 

come closer to representing the entire population than would 

similar accounts in the United States. The data is probably
 

12The vo.untrary rature of' the record-keepin, project 
probn.bly indu,:ed1 farmers Lo renort most of their income. 
It iS J.ikely, therefore, that Lhe income -,pread between 
the two sampler:.; was less than reported in Table 3. 

http:Surveys.12
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strongest in indicating directions and, to some extent, 

rates of change. It also provides strong insights into 

structural changes which are occurring in rural area. 

The absolute values of the variables cited in the following, 

however, should be qualified sDmewhat because of the nature 

of the sample. 

A description of major economic conditions of the 

record-kee-in farms is pre.(,!- :ed in the follo',Jin-. This 

includes a description of fanr: size and land utilization, 

family size and employment, farm family income and expenses, 

consumption expenditure and savings, and asset and capital 

structures. 

Farm size and land utilizatior. 

Because of the comrrehernsive land reform pro-ram most 

farms in Taiwan are quite small. As can be seen in Table 4, 

record-keepin; farms generally avera{ ed less than 1.60 

hect.rc3 rozst. of this land, however, i.: in intensive 

production. In many cases two or more crops are growi, on 

a given parcel of land in one calendar year. The over ll 

croppin- index for the record-keepir far:m has been close 

to 200 over the 1960-1970 period.13 This index i. some.:,hat 
higher than that of average farms. The cropping index for 

13The cropping index is defined as the ratio of the 
total areas in crops to the area of farm lIand for the 
calendar year. 

http:period.13


Table 4 Farm Size and Land Utilization of Farm Record-Keeping Families, 

Average A.iount Per Family 1960-1970
 

Farm Size Farm Land ,o:i-farni Lnd Crop Area Croppinp. index 

Year (hec tares) (hectares) (I crares) (hectares) 
(I)=(2)4() (2) (3) (4) (5) (4)-(2) 

1960 1.59 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 1.39 0.13 2.80 200
 

1968 1.58 1.46 0.12 2.99 203
 

1969 1.48 1.35 0.13 2.7? 197
 

1970 1.52 1.35 0.17 2.60 190 

Source: Departrant of A)rict'1ture w,;, Fores trv, Provincial Covtrnnent 

of Tav, u ('DAV), '.'Ort "I !',rL'!
 
Taian, year 1y r,:,ur t - ' i0 to l.'U (Nant "1,U
 

Taiwan: I'DAF, 1961 thtou,h :971). 
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all of Taiwan ranged from 182-190 during 1960-1970.
 

The record-keeping farms generally had less than 1.50
 

hectares of farm land, or cult ?vated land. About two-thirds 

of this land was irrigated ric land (paddy) and the 

remaining was dryland. The ave rage farm had less thai 

0.20 hectares of non-farm lan.d which included building 

sites, ponds, pasture and forestry. 

Family size and employment 

As can be seen in Table 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 
14 

in 1970, the average farm family size was 6.81 persons. 

The age composition of farm families has chan',ed 

significantly during the 1960's. As can be noted in 

Table 5, the numbers of dependent people in the family, 

defined as the number of old pe ople above 60 years; old 

plus the numbe" of children uner 15 years old, was 5.24 

persons and accounted for 54 p.-rcent of the average family 

in 1960. This ratio dropped to 3.82 persons and accounted 

for 47 percent of the average family in 1970. Decrea,; 

in the ratio have helped to improve living standardL and 

14Calculated from: Department of Agriculture ind 
Forestry, Provincial. Goverrrvmrln, of Taiwan ('JAI') , 'aiv,;,r 
Agricultural YP.arboo . 1971 A:dition, (I:antou, Taiwarit 
PDAF, 1971), pp. 49-50. 



Table 5 Family Size of Farm Recori-Yeeplng Units, By Ape 
Groups, Average Number Ver Family 1960-1970 

Number of Persow, 

Year 

Total Adultq (15 to 
60 years old) 

1960 9.65 4.41 

1961 9.05 4.27 

1962 8.90 4.25 

1963 8.84 4.21 

1964 8.21 3.93 

1965 8.23 3.96 

1966 8.48 4.01 

1967 8.29 4.07 

1968 8.59 4.39 

1969 8.21 4.30 

1970 8.11 4.29 

In Family
 

,ld People 

(60 yrs.+) 


0.62 


0.47 


0.47 


0.52 


0.41 


0.47 


0.49 


0.47 


0.47 


0.50 


0.52 


alhe dependency ratio Is defined a-; to ratio of 

Children reein'ency
 
a


(-15 yrs.) Ratio


4.62 0.54
 

4.31 0.53
 

4.18 0.52
 

4.11 0.52
 

3.87 0.52
 

3.80 0.52
 

3.98 0.53
 

3.75 0.51
 

3.7 0.49
 

3.41 0.48
 

3.30 0.47
 

ndividuals a'ucd 15 o­

less plus ttlioe aged 60 or older to the total number in tithe ii y.
 

Source: 	 Department of A,riculturv, ivt Forestry, 
of Taiwan (I't)AF), F'._,t r,: .,ir k . ,r 

Taiw ,. yearly rve ort: t: 1. T'; fro '.:'. 
Taiwan: ti,.t,1961 throurh !4i]). 

Pirvincial Cov(rnment 
.,. .- I ! e._..
 
to 191t, (Nant u, 
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saving potentials. The ratio 'ias declined because of 

improvements in educational atainment 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 Table 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.1 5 Self-employed workers 

and unpaid family 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 expoense-

Despite the substantial net capital outflow from
 

agruculture during the past decade, 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-keeping
 

1 5 Total farm labor used was mea.s;ured in man days. 
One man day is defined as 10 hours of farm work by an adult 
male aged between 15 and 60. Tihe conversion factors were 
females of age between 15 and 60 considered as 0.8, a 
male aged below 15 or above 60 as 0.5; and female aged 
under 15 or above 60 as 0.4 
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T Table 6 Farm-LaorUse ByFr ecr-epigFml 
Average Number of fIonDays Per Farm 1960 -1970a
 

Family Hired 

Year Total b 
b LaborLabor 


1960 Total b 693 622 71 
Male N/A N/A N/A 
Female N/A N/A N/A 

1961 Total
b 

573 505 68 
Kale 341 298 43 
Female 232 207 25 

1962 Totalb 57' 503 69 
lle 341 301 44 
Female 221 202 25 

1963 Total 
b 

59? 511 80 
Male 364 312 52 
Female 228 200 28 

1964€ Totalb 49, 412 78 
Hale 301 255 52 
Female 183 158 26 

1965 Totalb 518 435 83 
Kale 325 271 54 
Female 193 164 29 

1966 Totalb - 569 484 84 
Male 346 293 53 
Female 223 192 31 

1967 Totalb 576 485 92 
Male 337 285 52 
Female 239 199 40 

1968 Totalb 596 515 81 
Hale 35) 301 49 
Female 246 214 32 

1969 Totalb 49r) 416 74 
Male 300 255 44 
Female 190 160 30 

1970 Totalb 511 432 79 
Hale 304 261 42 
Female 207 171- 36 

mao day is defined as 10 lours of work by an adult
 
male on far, work. Conver:,ion factors used were;


A~. In Years 

Under Bctween Over 
15 rs. 15 6 60 60 vrq.

Male 0.5 1.0 0.5 
Fe. I a 0.4 0.8 0.4
 
aimynot equal sum of sub-.: ,ups d.iieto rounding.
 

CThe drop In labcr use 19i3 to 1964 was mainly due 
to a change In the compost, I.,:of the record keeping 
sample. Prior to 196. mos. of the rccord keeplng fArms 
werp Intensive rice proeuce.0,an activity reqitirlnq a 
Rood deal of labor. After -1163 a larger proportion of 
the farme Includcd leau int.ti4ive entetprises. 

Source: Depurtment of Agriculture and Forestry, Pro­
vincil Government -if T1alwan (I'DAF), Rz~turt 
of gaim e'rordl-V.j1,,z mi'i-oen In Tlwi,z, 
yearly rcpor, rino"" , tren 19bU to 1910 
(Wantou, Taiwan: iUA', 1961 chrotich 1971) 



Table 7 	General Economic Conditions of Farm Record-Keeping Families,
 
Average Value Per Family 1960-1970, in 1970 NT$
 

Gross Total Net Gross Total Net Total Fataly Total Yousehold 
Farm Farr FArm Of f-farm Off-farm Off-farm Disposable Consunntion Gross 

Year Income Expenses Ince:neb Income Epenseq Income Incomeb Exnenvtures Savingsbn 

(1) (2) (3)-()-(2) (4) (5) (6)-(4)--(5) (7)-(3)+(6) (8) (9)-(7)-(8) 

1960 b4,657 28,410 36,247 5,630 114 5,516 41,763 33,762 8,001 

1961 69,829 30,551 39.279 b.333 163 6,170 45,449 37,218 8,231 

1962 70,581 29.910 40,672 7,764 375 48,0624 33,405 9,657 

1963 72,095 30,4,O 41.655 6,933 260 48,330 37,134 11,196 

1964 62,360 25,773 36,5ss 8,769 659 8,110 44,699 34,270 10,427 

1965 67,191 28,250 33,942 9,909 517 9,302 4S,334 17,095 11!,240 

1966 78,574 33,365 44,709 10,542 513 10,028 54,737 39,574 15,162 

1967 73,786 34,451 44,335 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,S-9 35,637 16,529 2,012 14,519 50,.155 44,385 5,770 

1970 73,291 35,312 37.979 15,100 530 14,570 52,550 42,133 10,416 

aDeflated usli:g Index cf Frices-received-by-farners, vee Appendix A.
 

1.ay not be equal tc sum of varicus sub-grous due to rounding.
 

Source: 	 Depart-enz of Agricu.ltre a:nd Forestry, Prcvincial Government of Taiwan (PDAF), Report of Farm
 
Record-Kerr Fa-iies in -allan, yearly reports running from 1960 to 1970 (%an:ou, Taiwan:
 
PDA., !94-* through 971
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families increased from NT$41,763 to $52,550 in real terms 

during the 1960's. Aside from 1969 when adverse weather 

substantially decreased farm ouitput and farm income, there 

has been a steady increase.
 

As can be noted in Tablc 7, farmers have sharply
 

increased not 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 26 percent from 1.360 to 1970. Almost two­

thirds of this increase came fom additional off-farm 

income which mainly consisted of estate rentals and off­

farm wages. 

On the farm income side, real farm income, the 

difference between real gross farm income and farm expenses,
 

increased slightly from NT.3(,247 to .37,979 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 were held down by 

the substantial increase in farm expenses from 1960-1970 

shown in Table 7. 

It should be noted that farm expenses are somewhat 

under-estimated on the farm rccord-keeping families, because 

the imputed viap(s of farm family labor working in the field 

and imputed land rent were nol included. Moreover, the 

depreciation on fixed asset; w%,as not included. Among farm 

expenses, the most important single item is fertilizer costs, 
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hired labor, feeds, animals purchased, and farm taxes and
 

assessment. Expenses for inscot and pest control generally
 

increased but land rent declired during the period under
 

study.
 

As mentioned earlier, off-farm sources of income 

became more important, especially in the later parts of the 

1960's. Average real off-farm income of the sample farms 

increased from NT!5,516 to .iI.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 fro',a sideline activities. 

Consumption exoenditure 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 shown in Table 8, average real 

household consumption increase l during the period 1960­

1970 from NT$33,762 to "42,133. The increase in farm
 

family purchases of items like radios, televisions, bicycles,
 

clothes, household appliances, etc., have been a major
 

factor in providing markets for industrially produced goods
 

in Taiwan.
 

The degree of subsistence of' Taiwan farmers also has
 

declined. As can be noted in Table 8, the percentage of
 

cash consumption expenditure to total consumption expenditure
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Table 8 Household Consumption Expenditure of Farm Record-

Keeping Families1960-1970, In 1970 NT$a
 

Total Percentage
 

Totalb 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 -1,466 29,926 11,541 100.0 72.2 27.8
 

1969 44,385 32,840 1),545 100.0 74.0 26.0
 

1970 42,133 30,625 11,508 100.0 72.7 27.3
 

aDeflated using Index of Prices-rectived-by-farmers, 6ee Appendix A. 

bTothl may not equal sum of the group due to rounding. 

Source: Department of Agriculture a::d rorestry, Provincial Government of 
Rjort FinvTaiwan (PDAF), of r,::,i Record IK, Families In Taiwan, 

yearly reports runtning £rc:ii 19o0 to 1970 (;antou, Taiwan: POAF, 
1961 through 1971). 



56 

increased from 58 percent in 1960 to 73 percent in 1970. 

The farmers' consumption behavior was more dependent upon 

their own direct production it: 1960 than in 1970. As the 

agricultural 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 gros. savings, the difference
 

between the real disposable irncome and real consumption,
 

increased from 'T$8,00l to $1(,430 from 1960 to 196S
 

(Table 7). This decreased to :;T$5,770 due to the bad
 

weather in 1969, and then rose again to NIT$l0,416 in 1970. 

Asset and capital structures
 

An analysis of the balar:ce 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 IIT.346,435 worth of the
 

assets per farm in 1970, a fifty percent growth over 1960
 

(Table 9). Among the farn assets, more than 83 percent
 

were fixed and less than 17 percent were liquid asoets during
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Table 9 	Year-End Balance Sheet of Farm Record-Keeping Families,
 
Average Values Per Family 1960-1970, in 1970 NT$a
 

Assets 	 Liabilities
 

Year Totalb 	 Liquid Fixed Totalb Liquid Fixed Net
 

Assets Assets Liabilities 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 2,224 252,8!"
 

1962 269,378 37,042 232,338 12,830 12,224 605 256,549
 

1963 260,249 35,581 224,668 12,038 11,885 153 248,211
 

1964 214,860 3t,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 48,670 261,414 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.
 

bMay not be equal to sum of various sub-groups due to iounding
 

Source: 	Department of Af:riculture an,! Forestry, Provincial Government
 
of Taiwan (PI)AF), Report of - Prm Fari ieF In
Record-Keepn.h 
Taiwan, yearly 1.pot'; ruunl:,. from 1960 to 1970, (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 mo,: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 willingnezs 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 interest for time deposits 

during the 1960's is also apparently important in explaining
 
16 

in savings.the growth 

The 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, external 

16 Farmcr' Associations are the major factor in 

institutional rural savins int Taiwan. During the 1960's 
they paid nomiral rates of interest on time deposits of 
from 6 to 10 percent per year. Taiwan ha. experienced only 
modest rates of inflation during the 1960's. This has 
resulted in positive real rate of interest being paid on 
savings.
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sources 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 NT,$12,360 to $20,970 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. Inrreases in land value,
 

improved irrigation facilities, 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 addition-1 measures of the economic position 

of record-keeping families are presented in Table 10. 
 This 

includes liquid-asset-to-liquid-liabilities ratios, capital­

output ratios, and total-asset-turnover ratios. AV can be 

noted in the table, liquid assets declined relative to 

liquid liabilities over the 1960-1970 period. Debt became 
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Table 10 	Liquid-Asset-to-Liabili.ties Ratio, Capital-Output Ratio
 

and Total-Asset-Turnow:r Ratio of Farm Record-Keeping
 

Families, 1960-1970
 

Liquid Asset- a 
Year Liabilities Ratio 

1960 3.98 

1961 3.64 

1962 3.03 

1963 2.99 

1964 2.99 

1965 3.22 

1966 2.74 

1967 2.46 

1968 2.69 

1969 2'.19 

1970 - 2.12 

Capital-Oitput Total Asset 
Ratio Turnoverc 

3.55 0.28 

3.78 0.26 

3.82 0.26 

3.61 0.28 

3.45 0.29 

3.64 0.29 

3.97 0.28 

3.94 0.25 

4.44 0.22 

5.41 0.18 

4.73 0.21 

aThe liquid asset-liabilities ratio is defined as the total liquid
 

assets divided by the total liquid liabilities.
 

bThe capital-output ratio is defi:ied 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: Departtment of PgrJculture and Forestry,
 
Provincial Government of Taiwan (PDAF), Raport of Farm Rccord-
Veeping Families In Tai .:n, yearly reports running from 1960 

to 1970, (Nantou, Taiwar: PDAF, 1961 through 1971). 
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a more important part of the f-irm operation. It can also 

be noted that the capital-outp it ratio increased. Or, 

said another way, the rate of Lsset 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-keeDing 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 farm-ers' real incomes, con­

sumption and saving occurred during the 1960-19?0 period.
 

Cash consumption also became more important. The invest­

ments made by the Taiwanese farns are predominantly in 

the category of fixed farm assets. More than 83 percent 

were fixed assets in which farni land and building were the 

major components. The liquid assets shared a minor part 

in te 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.
 



CHAP ER V
 

ANALYSIS OF AVH \;E AND 'NtARGI!AL
 
PROPENS!T -3 TO SAVE
 

This chapter is divided irto three sections. The
 

first section discussos how t 3 record-keeping farms were
 

classified into various subgr Los. The average propensi­

ties to save (APS) and the ma inal propensities to save 

(MPS), calculated from simple cross sectional analysis by 

subgroups in various years fr -n1960 to 1970, are presented 

in the second section. The 1 st portion of the chapter 

compares the magnitudes of th time series MP3 with the 

cross section MPS for various i-ubgroups. 

Farm Subgroup Classification
 

In order to compare the difference in the APS and the
 

MPS among relatively homogeneous consumption-behavior farms,
 

it was necessary to classify -he samp.e farms into several
 

economic subgroups. As menti ned earlier, the more homo­

geneous the groups, the small r the taste problems in the
 

consumption function. The su g!roups used in the study were
 

defined by farm size, farming region, family dependency
 

ratios, and the ratio of farm-income-to-farm- family-income.
 

The first classificatio:i method used was based on
 

)2
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the amount of land included in the farm operation. This
 

includes irrigated land (paddy land), dry land, forest and
 

land in other uses. Three far:i size groups under this
 

classification were specified: (]) a small sized farm
 

which has less than one hectare of land, (2) a medium
 

sized farm which has between 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 change much through time. Data
 

available outside this study siggests there has been little
 

change in the farm size in Taiwan during the 1960's. The 

smali and medium sized farms a';counted for 80 percent of
 

the sample in various yea=rs.
 

The second criteria employed to classify farm types
 

was on the basis of agricultural regions. Taiwan's agri­

cultural areas are divided into eight regions. Each region
 

has similar cropping systems. They include the northern
 

rice region, the middle rice region, the southern rice
 

region, the tea region, the southwestern m.ixed farming 

region, 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 if.cord-Keeping Families by Farm
 
Size and Year, 1960-1'-/0
 

Number Percentage
 
Tear 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 78 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 Talwan'a Agricultural Regions
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Table 12 	 Number of Farmers Paiticipating in Farm Record-Keeping
 

Program By Agricultui.1] Region and Year, 1960-1970
 

Agricultural Year
 
Region 1960 1961 1962 ]963 1964 1965 1966 1967 1968 1969 1970
 

1. Northern Rice 26 43 47 58 70 64 30 31 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. Southwestern
 

Mixed Farming 67 49 41 49 50 51 55
 

6. Southwestern
 
12 39 37 69 52 92 110 107 95 82 98
Sugarcane 	L 


Rotation
 

7. Banana 	& Pineapple 14 13 14 103 68 48 48 4] 48 42
 

8. Eastern-Mixed Farming 	 55 44 44 35 37 36 41
 

Total 95 207 223 277 535 501 430 402 416 411 404
 

Source: 	 Department of Acriculture an(: Forestry, Provincial Government
 

of Taiwan (PDA}), R;corr of ! -,-i i'ecor!-;epeinp Famillef; In
 

Taiwan, yearly rLporr; fro:,"'.1 to 19'0, (1antou, Taiwan:
 

PDAY, 1961 through 1971).
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families were located in the three major rice regions.
 

After 1964 farms from all eight regions were included
 

in the project.
 

The third 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 subgroups:
 

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

and (2) families with dependercy ratios over .0. 

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 classification metho is based on the
 

ratio of farm-income-to-farm-family-income. On the basis 

of this ratio two groups were forned: (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 increasingly relied on off­

farm income. The main reason for this has been the rapid
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Table 13 Distribution of Fe, ,rd-Keeping Farms By Dependency
 

Ratio Group 1960-I' 0-1
 

Number Percentage
 

Year Total n-0. 50 0.50+ Total 0-0.50 0.50+
 

1960 95 37 58 100.0 38.9 61.1
 

1961 207 95 112 100.0 45.9 54.1
 

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 ]60 100.0 60.4 39.6
 

aThe dependency ratio is deflnd as the number of children of less than 

35 years of age plus people c or 60 years of age who reside in the 

by the to-i. r.umber of members of the household.household divided 


Source: Computed from Taiwan :*arm Record-Keeping Data, 1960-1970.
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Table 14 	 Distribution of Record-Keeping Farms By Ratio of
 
Farm-Income-To-irm-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 501 131 370 100.0 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
 

Source: Computed from Taiwan Farm Record-Keeping Data, 1960-1970.
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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 quite high in Taiwan.
 

Fertilizer is a major farm expense. The distribution of 

fertilizers has been carried out through a fertilizer paddy
 

barter system under the control. of Taiwan Provincial Food 

Bureau (TPFB).1 The unfavorable fertilizer exchange rates 

have been widely criticized by farmers and scholars.2 In 

the early 1970's more favorable fertilizer-rice exchange
 

rates for the farmers were adooted. Agricultural wages 

have also risen sharply in recent years, especially since 

1968. The real rate of increases in rural wages was 60 

percent from 1961 to 1970. 3 The combination of high 

fertilizer prices and high rural wages have kept farmers 

operating expenses high and net farm incomes down. 

1A. B. Lewis, o. cit. 

2 Chi-lien Huang,-;aqes nd Incomes of Arricultural 
Workers in Taiwan, (Taipei, Ti',an: The Research Institute 
of Rural Socio-Economics, National Taiwan University,
 
December 1968), pp. 3 3 -34. 

3Calculated from ,.onthi]y Statistics on Price Received 
& Price Paid by Farmers in -, a*n, oublished by Bureau of 
Accounting and S5atistics, rrovincial Government of Taiwan 
(PBAS), (!'lantou, Taiwan 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 NT$2,428 (in 

1970 NT $). 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 
4 

taxation. 

(3) Low prices for agricultural products have also
 

retarded farm incomes. In general, the government 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 

have also contributed to low product prices.
5
 

41. C. Kuo, "Research on the Survey of Farm Taxation
 
in Taiwan," (in Chinese) unpublished paper, Taiwan 
Provincial Chun.;-Hsin University, June 1970, pp. 11-12. 

,'ade F. Gregory, "Economic Development of Agriculture 

in Taiwan," Summary Report of Semirnar on Aricultural 
Develooment, 7 .1aioei, laivian: The Joint Commission on 
Rural Reconstruction, 1969), pp. 32-53.
 



An Analysis of Avnrage and Marginal 
Propensities to Save From Cross­

section Datat for 1960-1970 

The limitation of cross-sectional 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 extreme 

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 saries 

of linked cross sectional analysis. 

The statistical results of cross-sectional con­

sumption function aralysis for the years 1960-1970 are 

presented in this section. Complete estimation models
 

are renorted for only the overall samples in each of the
 

11 years. Changes in the APS and MPS among various sub­

groups and years were also arlyzed and some of these
 

results also will be reported in the text.
 

For the reasons previou!-:ly stated per capita con­

sumption rather than savings was used as the dependent 

variable in this behavior analysis. As mentioned earlier, 

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 consumntion 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
 

were regressed against current per capita farm family

6w 

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 12 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 

6 In some cross-sectional consumption analysis carried 
out in other less developed 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, Conswmntion and Savin-gs Potential at 
the 1arm Level in Southern Brazil," unpublished thesis, 
The Ohio State University, 1970, pp. 60-85. 



Table 15 	Estimates of Consumption Functions Using Four Functional Torus, Aggregate Tarm Record
 
Keeping Data in Taiwan 1960-1970. in Current r?$
 

1960 1961 1962 	 1963
 

a

Basic Data %-95 7-3,733 T-3,065 N-207 Vo4,474 C-3644 N-223 Y-4.545 C-3,572 N-227 Y-4,968 C-3.820 

Quad- Quad- Quad- Quad-

Functional Form Linear ratic D. Log. S. Log. Linear ratic D. Log. S. Log. Linear ratic D. Log. S. Lot. Linear ratic D. Lot. S. Los. 

Constant Term 739.3 1467.3 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
 
Inco=e .6230 .3066 .6202 2241.3 .5420 .7870 .7035 2689.5 .4877 .6488 .6420 2494.1 .4316 .7978 .6135 2520.7
 

(SE) .0449 .1121 .0565 230.0 .0258 .0847 .0299 131.39 .0259 .0791 .0340 144.4 .0267 .0651 .0333 154.1
 

Square of
 

P.C. 	Incomed .00003 -.00002 -.OCOO1 -.00002
 

(t-value) 3.0565 3.0327 2.1527 6.0980
 

R
2 

.6745 .7045 .5643 .5052 .6826 .6963 .7304 .6715 .6159 .6239 .6170 .5743 .4868 .5481 .5520 .4932
 

F Ratio 192.7 109.7 120.5 95.0 440.9 233.9 555.3 419.0 354.4 182.5 356.1 298.2 260.8 166.2 338.8 267.6
 

S. E. of
 
736.9 720.3 675.3 	 1106.3 1040.0 960.5 1099.4
E ~timate 705.9 908.6 778.7 763.6 792.3 886.2 879.0 823.1 933.0 


Ave. Prop.
 
to Consume .8211 .8211 .8211 .8211 .8145 .8145 .8145 .8145 .7859 .7859 .7859 .7859 .7689 .7689 .7689 .7689
 

1tarsinal Prop. 
to Cons=eab .6230 .5306 .5092 .6004 .5420 .6080 .5730 .6011 .4877 .5579 .5045 .5488 .4316 .5991 .4718 .5074 



Table 15 Estimntes of Consumption Functions Using Four Functional Forms. Aggregate Farm Record 

Keeping Data in Taiwan 1960-1970, in Current hN$ (Continued 1) 

1964 1965 1966 1967 

Basic Data 
a N-535 yf5,105 T-3,898 N-501 7-5,487 F-4,194 N-630 V-5,973 6-6,308 N-402 V-6,343 T-4,802 

Functional Form Linear 
Quad-
ratic D. Log. S. Log. Linear 

Quad-
ratic D. Log. S. Log. Linear 

Quad-
ratic D. Log. S. Log. Linear 

Quad­
ratic D. Log. S. Log. 

Constant Term 1364.7 1321.9 1.6213 -11942 1013.6 1656.3 2.5417 -24493 2426.0 1455.5 3.6988 -16492 1372.6 1809.7 2.8701 -25263 

Per Capita 
Income 

(SE) 
.4962 
.0162 

.5094 
.0372 

.7794 

.0181 
1882.7 
95.4 

.5797 

.0198 
.3956 
.0454 

.6718 

.0250 
3379.9 
152.9 

.3151 

.0181 
.5806 
.0521 

.5369 
.0256 

2426.3 
125.1 

.5406 

.0246 
.4286 
.0634 

.6373 

.0325 
3479.3 
197.4 

Square of 
P.C. Income

d 

(t-value) 

R
2 

.6377 

c 
.3962 

.6378 .7774 .4222 .6322 

.00001 
4.4822 

.6465 .5910 .4949 .4149 

-.00001 
5.4086 

.4524 .5063 .4677 .5475 

.00001 
1.9147 

.5517 .4896 .4373 

F Patio 938.2 468.4 1861.2 389.5 857.8 455.4 721.2 488.9 303.5 176.4 439.0 376.1 484.0 245.5 383.6 310.8 

S.E. of 
Estinate 1026.4 1027.2 992.2 1296.2 1400.6 1274.5 1163.9 1641.4 1293.6 1252.9 1158.7 1233.8 1675.3 1669.7 1568.7 1868.3 

Ave. Prop. 
to Consume .7636 .7636 .7636 .7636 .7644 .7644 .7644 .7644 .7213 .7213 .7213 .7213 .7571 .7571 .7571 .7571 

Marginal Prop. 
to Consumeb .4962 .5094 .6089 .3688 .5797 .5053 .5135 .6160 .3151 .4611 .3873 .4062 .5406 .5555 .4825 .5485 



Table 15 	Estimates of Consumption FunctionsTising Four Functional Forms, Aggregate Farm Record
 
Keeping Data in Taiwan 1960-1970, in Current ?r$ (Continued 2)
 

1968 1969 	 1970
 

Basic Data& N-416 7-6,994 T-5,047- N-411 7-6,107 E-5,397 N-404 V-6,778 E-5,409
 

Quad- Quad- Quad-

Functional Form Linear ratic D. Log. S. Log. Linear ratic 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 2.6869 -26416
 

Per Capita
 
Incone .4570 .6043 .3942 2141.7 .6489 .3070 .6152 3841.0 .5306 .7236 .6677 3657.0
 

(SE) .0194 .0575 .0238 147.5 .0310 .0354 .0304 238.9 .0251 .0647 .0296 186.1
 

Square of
 
d


P.C. Incone -.C0001 	 .00002 -.00001
 

(t-value) 2.7174 4.2345 3.2340
 

2

R .5731 .5506 .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
 
Estimate 1565.0 1553.0 1713.0 1949.8 2230.8 2184.9 1816.5 2512.5 1775.5 1754.9 1676.1 1842.6
 

Ave. 	Prop.
 
to Consu=e .7216 .7216 .7216 .7216 .8837 .8837 .8837 .8837 .7980 .7980 .7980 .7980
 

VargrnAl Prop. 
to Conau=e .4570 .4644 .2844 .3062 .6489 .5513 .5437 .6290 .5306 .5881 .5329 .5395
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aN = Number of observations. 

Y = 	 Avera,e per capita income for a calendar year 
in current NT$. 

C= 	Average per capita consumption expenditures for
 
a calendar year in current NT$.
 

bFour 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. Ordinary least squares procedures
 
were used to estimate the following forms.
 

b2Y2
(1) C = b o + blY + U, (2) C 	= b o + blY + + U, 

(3) 	 log C = bo + b, log Y + U, (4) C = bo + b, log Y + U 

where 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 marginal propensities to consume 
(IMPC) were computed at the arithmetic income mean for the 
particular group from the estimate of the four functional 
forms. The MIPC were computed in the following ways: 

(1) 	 the linear form ?YPC = b1 

(2) 	 the quadratic form MPC = b I +2b 2 Y" 
(3) 	 the double logarithmetic form MPC = b, ­

(4) 	 the semi-logarithmetic form MPC b, 

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 \':,riable 

"square of per capita income" are reported here. The
 
standard errors of these coefficients were very small.
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R2coefficient of multiple determination, the 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 consuription expenditures was 

explained by changes 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 Table 15 suggests that the
 

goodness of fit of different functional forms changes
 

as one moves across various disaggregate subgroups and
 

years. That is, th scatter of per capita consumption as
 

plotted against pea% c, -. ta income apparently changes 

substantially througn various disaggregate subgroups and 

years. Unfortunately, there is no consistent 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 (MIC) were computed from
 

7 H. S. Houthakker, oo. cit.; and Nathaniel H. Leff, 
oD . cit. 
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the estimates included in the regression equations.
 

M C's were caTculated at the arithmetic income mean for 

the group und6r 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 high saving ratios have played an important role in
 

the rapid changes in farm technology and increases in on­

farm fixed capital and working- capital investment. In 

general the APS increased betvxeen 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 emerges in changes in APS among farm
 



Table 16 Average Propensities to Save Based on Taiwan Farm Record-Keeping Data by Tear
 

and V,.rious Economic Sub-Groups, 1960-1970a 

1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970
 

.28 .12 .20
.23 .24 .24 	 .28 .24
.18 .19 	 .21
1. Total Farm 


1w Farm Size (hease)
1.002. 0 S 	 .15 .14 .16 .21 	 .17 .18 .19 .19 .23 .07 
 .13
 

2. 0 - 1.00
 

.25 .26 .25 	 .25 .27 .10 .23
 
3. 	 1.01-2.00 .16 .21 .22 .21 

.34 .19 .24
.30 .32 .30 	 .39 .29


.28 .19 	 .26 
. 2.01+ 


B. R0iof
 
.15 .23 .24 
 .07 .1
.23 .30 .22 .24


5. Northern Rice Region .20 .13 


.24 .20 .24 	 .20 .20 .06 .18
 

.22 .33 -.06 .19
 
6. Middle Rice Region .19 .19 .18 .20 


.19 .30 .23 .26 .22 	 .20 .34 


.15 .16 .14 

7. Southern Rice Reaion 

.25 .12 	 .20
 
b 	 .11 .21 .05 .15 


b b .27 .33 .32 .24 .25 .20 .25
 
S. Tea Reclon 

9. Sourhwestern Mixed Farming b b 


.19.25 .23 .23 	 .23 .28 .28 .27 .09 
10. Southw.sternRg.cn
Foatin Sugar Cane & .07 .11 

.22 .30 .16.06 .27 .25 	 .15

11. Ban a nd ineipoe Region b .14 .18 	 .14
 

.32 .32
b b 	 b .27 .30 .15 .37 .40 

12. Eastern Mixed Farming Region b 


By Dependency Ratlosc
 

.24 .23 .27 .22 .28 .10 .20

.20 .19 .24 .24 


.29 .28 .27 .15 

13. 0 - .5 


14. .5+ .16 .18 .17 .22 .23 .2 .22
 

Ratio of Farm Incomec
 

To 	 Far- Tanliv co=e
 

.16 .22 .22 .20 
 .23 .07 	 .14
 
15. 0 - .7 .09 .18 .24 .14 


.26 .29 .15 .24
 
16. .7+ 	 .19 .19 .21 .25 .26 .24 .30 


aThe average propensity to save is defined as one minus the average propensity to consume. vhich in turn is per capita
 

ho~ffhold expetditures ever per capita total family incoec.
 
bodbservatioms available from this region for this year.
 

CSee notes c and d in Table 17.
 

O
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size groups over the 1960 to 1970 period.
 

Thr. APS among different agricultural regions also 

showed no consistent pattern. Adjustments .n 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 consumpt ion- 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 bet'ieen 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 APS increased as the proportion
 

of farm-generated income increased.
 

As to the marginal propensities to save, the results 

of the lowest and highest propensities to save calculated 

from the four functional forms by years and by various 

subgroups are presented in Table 17. As with the APS, 

the aggregate marginal propensities to save did not have 



Table 17 A Summary of Ranges of Marginal Propensities to Save, Using Various Functional Vos. Based oanTalvan Tarm 
a
Record Keeping Data By Year and Various Econonic Sub-Groups. 1960-1970


1960 1961 1962 1963 1964 1965 1966 1967 1966 1969 1970
 

1. Total Fam 	 .36-.49 .39-.46 .44-.51 .40-.57 .39-.63 .39-.49 .54-.68 .44-.52 54-.72 .33-_46 .. 1-.47 

By Far Size
 

2. 0 - 1.00 	 .60-.66 .37-.44 .42-.50 .30-.68 .30-.68 .38-.7 .43-.50 .46-.52 40-.60 .43-.50 .34-.42
 

3. 1.01-2.00 	 .2.-.31 .44-.45 .46-.55 .50-.64 .36-.66 .39-.49 .52-.68 .34-.45 .46-.55 .26-.44 .40-.56
 

4. 2.01+ 	 .77-.79 .37-.51 .37-.50 .37-.50 .57-.61 .34-.65 .71-.79 .45-.62 .58-.84 .19-.53 .33-.46 

By Re Vin 

5. Northern Rice Region .44-.46 .27-.29 ,.5-.53 .51-.81 .41-.52 .34-.48 .23-.74 .33-,.8 .37-.51 .22-.45 .20-.34 

6.Middle Rice Reaion .57-.61 .27-.41 .55-.57 .40.-.46 .3B-.54 .21-.33 .49-.64 .41-.52 .46-.50 .41-.59 .38-.50 

7. Sourhern Rice Region .12-.38 .41-.50 .24-.52 .35-.50 .33-.47 .19-.46 .62-.69 .28-.53 .51-.66 .03-.46 .52-.68 
8. Tea Region 	 b .34-.39 .5-.68 .56-.71 .20-.84 .30-.33 .31-.37 .32-.42 .60-.67 .19-.35 .27-.37
 

9. South.estern Mixed Farmina b b b b .47-.55 .60-.69 .57-.61 .48-.62 .31-.53 .26-.50 .25-.42 

10. 	 S^oth,.stern Suzar Cane & .53-.60 .40-.44 .47-.78 .47-.59 .54-.58 .42-,50 .39-.65 .47-.56 .45-.86 .33-.50 .51-.58 
"otation -Ne;ion 

11. 	 Rarana Are Pinerpple Region b .32-.34 .55-.59 .55-.73 
 .46-.56 .52-.59 .36-.2 .49-.54 .50-.54 .32-.62 .01-.49
 
12. Eas:trn x.4xed Faing Region b b b b .54-.56 .61-.66 .84-.04 .60-.66 .53-.66 .48-.52 .46-.56 

B. Dependency Ratiosc 

13. 0 - .5 	 .32-.468 .31-.44 .44-.51 .32-.57 .36-.69 .32-.43 .56-.67 .36-.50 .44-,54 .30-.45 .30-.46
 

14. .5+ 	 .68-.53 .45-.51 .52-.58 .59-.62 .44-.54 .51-.58 .60-.74 .58-.62 .51-.85 .51-.55 .53-.61 

Ratio of Farm Incore
 

to Farm Fa=ily Tncomed
 

15. 0 - .7 	 .26-.38 .53-.58 .52-.60 .34-.40 .21-.29 .33-.42 .36-.60 .26-.36 .41-.81 .15-.49 .26-.37
 
16. .7+ 	 .39-.j6 .35-.45 .43-.49 .42-.59 .1-3-.69 .41-.55 .62-.71 .49-.58 .46-.59 .42-.52 .52-.56
 

http:1.01-2.00
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aThe marginal propensities to save (rDIPS) are defined 

as one minus the marginal propensities to consume (MPC) 
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 comr.putation are shown in a note to Table 15. 

b No 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 enterprises. 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. 
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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 lPS 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 good harvest (1966 and 1963), the cross section marginal
 

propensities to save were relatively high, and in the year
 

of bad harvest (1969) these were low. No consistent
 

pattern emerged with respect to the different farm size or
 

agricultural region subgroups during 1960-1970. Therefore,
 

the hypothesis that the MPS of the farm with large size is
 

assumed to be greater than that of the farm with small size
 

was not substantiated from the data.
 

The MPS's were, however, quite different in the two
 

dependency ratio groups. Surprisingly, the MPS's in the
 

high dependency ratio group were generally higher than
 

those in the low ratio group. This result fails to confirm
 

the hypothesis that the dependency ratio and savings behavior
 

are inversely related. It might be explained that the high
 

dependency ratio group faced more unexpected 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 results showed that the farms with a large part of
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their income coming from agric:ultural sources had higher 

MPS than those with the lower ratio. This was true 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 NIPS 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 farmers 

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 averaze farm has also had substantial 

APS and MPS. 

This savings capacity has been expressed in the fol­

1'<wing 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, either institutional or non-institutional 

There are a number of savings agencies in Taiwan.
8
 

systems. 


Deposits in Farmers' Associations and in postal savings
 

are the most common place for institutional financial
 

savings. Non-institutional savings flow into rotating
 

credit associations (huds) or loans to friends or relativrs.
 

The thi.rd method of saving is off-farm investment which
 

includes investments in urban housing, businesses and
 

equipment. This appears to be a minor part of farmers' 

savings 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 Bank of Taiwan, the Coop­
erative Bank of Taiwan, the Farmers' Bank of Taiwan, credit 
cooperatives, savings companies, postal savings, and some 
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 farmers in the 1960's, and
 

then to compare these results with the cross sectional
 

PS'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 twc 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 R2 lay between .60 and .80
 



Table 18 Estimates of A Keynesian Time-Series Consumption Function 
Based on Farm Record Xeeping Data in Taiwan 1960-1970

a 

Number Coefficient Coefficient Standard Marginal 
Croup of of of Error of Simple Durbin-Watsoa Propensities 

Obtervations b6 bj Estimate R2 F-Ratio D to Save 

1. Aggregate 1. 1013.5 c .6124 298.4 .7250 23.7225 2.0428 .3876 
(771.9) (.1257) 

ly Farm Size (hectares) 

2. 0 - 1.00 11 372.5 c .7600 243.0 .8209 41.2412 2.0399 .2400 
(621.0) (.1183) 

3. 1.01 - 2.00 U 14: 4 .4 c .5498 301.7 .6808 19.1919 1.9850 .4502 
(803.5) (.1255) 

4. 2.01 + 11 1063.4 c .5634 492.6 .6670 18.0246 2.1118 .6316 
(998.9) (.1339) 

By Agricultural Region 

3. Northern Rice Region 11 s 7*.8 
c 

.6668 409.2 .6083 13.9770 1.5561 .3332 
(1070.8) (.1784) 

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

7. Southern Rice Region 1. 48 76 .2c 
(2745.4) 

.1586c 
(.3396) 

920.0 .0237 .2183 2.2770 .8414 

8. Tea Region 10 1593.0 .5516 261.1 .6306 13.6558 3.2661 .4464 
(819.4) (.1493) 

aThe Keynesian time series consunption function was estimated by ordinary least squares from the function 

Ct- b0 + b Yt + U ,where C is per capita consur-tion expendituren for a calendar year. Y is per capita farm 
faLily incoe for the calendar year, U denotes the disturbance term and t Indicates time period. 

O0o 



Table 18 Estimates of A Keynesian Tine-Series Consumption Function
 
Eased on Farm Record Keeping Data In Taiwan 1960-1970 (Continued)
 

Group 
Number 
. of 

Observations 

Coefficient 
of 
b, 

Coefficient 
of 
bl 

Standard 
Error of 
Estnarte 

Simple 
RZ F-Ratio 

Durbin-Wiatson 
D 

Marginal 
Propensities 

to Save 

9. Sout'!western Mixed 
F r ing Region 

7 -497.3 c 
(1169.5) 

.803-1 

(.1669) 
354.8 .8242 23.4455 1.5934 .1919 

10. Southwestern Sugarcane 11 

& Rotation Region 

1477.0 

(610.6) 

.5309 

(.1047) 

327.9 .7406 25.6921 1.3879 .4691 

11. Banana & Pineapple 
Region 

10 1539.0 C 
(891.1) 

.5495 
(.1474) 

388.5 .6348 13.9067 1.7722 .4505 

12. Eastern Mixed Farm-
ing Region 

7 2534.3 

(1057.9) 
.2958 

(.1451) 
350.4 .4540 4.1573 2.3944 .7042 

By Dependency Ratio 

13. 0 - 0.5 11 827.1
c 

(982.1) 

.6551 

(.1451) 

374.4 .6937 20.3794 2.1913 .3449 

14. 0.5 + 11 1769.8 

(544.0) 
.4515 

(.C994) 

186.5 .6961 20.6137 1.4959 .5485 

Ratic of Farm Income 
to Farn Family income 

15. 0 - 0.7 11 955.4c 

(763.9) 

.6681 

(.1260) 

348.4 .7576 28.1288 1.6637 .3319 

16. 0.7 + 11 1377.5 

(665.8) 

.5360 

(.1030) 

256.2 .7323 24.6188 2.1458 .4640 

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

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

dClassification see notes c and d in Table 17. 

CD
%0
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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 aggregate 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 t 

Yt (2.3159) (.2219)Yt-l 

R2 = .1567 F = 1.4863 

Standard Error of Estimate = .0475 

Durbin-datson = 1.4659 
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Southern Rice Region St = -. 8532 + 1.0602 Yt 

Yt (.7175) (.2203)Yt_1 

R2 = .7433 F = 23.1643 

Standard Error of Estimate = .0677 

Durbin-Watson D = 1.9097 

S t denotes the savings ratio and Yt is the growth rate 

tYt-i
 

of income. The standard error of each coefficient appears
 

in parenthesis beneath the corresponding coefficient.
 

In the aggregate data, R2 was only .16 which was
 

lower than that of the Keynesian estimates. Both coef­

ficients are insignificantly different from zero at tae
 

five percent level by using one-tailed t-test. All sub­

groups except the southern rice region had similar results 

to the aggregate samples.
 

As for the southern rice region, R2 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 R2 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 period. The comparison between these two ,IMPS's 

shows that the time series r.PS were about .15 lower than 

the cross section MPS. This n',ight 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 expenditure. Different typos of
 

cropping systems and the growth rate of income do not 

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

In the following chapter the aggregate consumption 

function is estimated from data drawn from 53 panel farms 

in the period 1964-1970. The independent variables used 

in the function includes incom'2, the ratio of farm-income­

to-farm-family-income, lagged consumption, nt 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 based on the analysis done in Chapter
 

V. The panel data from 53 farms covering 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 regressi.on (FOR) and the random 

coefficient regression (RCR) methods.
 

An Analysis of the Aggregate and Cross Section 
Propensities To Save for the 53 Panel 

Farms 1964-1970 

The cross section consumption function fails to 

indicate what happens through time but represents farm 

household behavior in any given time. In contrast, the 

94 
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time series function indicates changes in iarm 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
 

was 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 respective 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, 
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Table 19 	Number of Panel Farms (1.964-1970) in Taiwan Farm
 
Record Keeping Program 'by Agricultural Region
 

Agricultural Region 	 Number of Farms
 

Northern Rice Region 2
 

Middle Rice Region 7
 

Southern Rice Region 6
 

Tea Region 12
 

Southwestern Mixed Farming Region 4
 

Southwestern Sugarcane & Rotation Region 15
 

Banana & Pineapple Region 6
 

Eastern 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 Savea Propensities to Saveb
 

1964 	 .25 .43 - .68
 

1965 	 .28 .31 - .57
 

1966 	 .27 .46 - .60
 

1967 	 .22 .44 - .60
 

1968 	 .28 .43 - .58
 

1969 	 .03 .07 - .28
 

1970 	 .15 .18 - .45
 

8 The average propensity to save is defined as one minus the average
 
propensity to consume, which in turn is 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~ents the past pattern of 

consumption which in turn aff cts current consumer be­

havior. The statistical model is:
 

C = 	 b 0 + bI Y + b2C 1 + U 

Where C = 	 Real per capita. consumption expenditures 
including casli and noncash expenses for 
a calendar year. 

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

C-1 = 	 Real per capita consumption expenditures 
including cash and noncash expenses for 
a previous calendar year. 

bo , b I and b2 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 is included 

in the model, one year observation 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. Thus, ordinary least squares 
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assumptions may not hold.1 For simplicity, this variable
 

is still treated as nonstocha!:tic 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 (OLS) estimating techniques will 

also be used. The main differences among the three methods 

lie in their assumptions. The disturbance terms are 

assumed to be homoskedastic in the OLS techniques. Both 

FCR and RCR assume heteroskedosticity in the disturbance 

term. In the FCR method, the parameters are assumed to 

be fixed. On the other hand, the parameters are presumed 

to be randomly distributed in the RCR model.
 

The estimated results of these three different tech­

niques are presented in the following. In the final part 

of the section the aggregate r.:PS will be calculated fom 

the estimations and compared with the cross section results. 

The Ordinary Least Squares Estimates 

Under the strict OLS assumption, behavior is homio­

geneous over the sample through time. The estimated OLS
 

1Arthur S. Goldberger, Econometric Theory, (New Yorks 
John Wiley & Sons, Inc., 1964), pp. 272-273. 
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equation is given below, 

C = 1086.4 + .3805 Y + .3356 C I 

(19.8754) (.0273) (.0462) 

R2 
= .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 coefficients are statistically different
 

fr-m zero at the five percent level performed by one­

tailed t-test.
 

The Fixed Coefficient Regression
 
Estimates
 

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 distributed 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 techniques. The assumption here
 

being that the coefficients are non-random or fixed for
 

all individuals. This asume:. no restriction on the 

distribution of income, no differences in the 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 individual variance of the disturbance
 

term are substantially different across the samples. The
 

OLS estimates were less efficient, apparently, because
 

of non-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 + .2424 Y + .3746 CI 
(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
 
2 

and ordinary least squares.
 

2Phoebus J. Dhrymes, op. cit. 



102 

The Random Coefficient Regression 
Estimates 

If the regression coefficients are fixed but different
 

for individuals, there is no way to get the aggregate
 

consumption function by 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 

tested is: 

n| 

H = ~(bi-d),
i=l. 

(XiXi) (bi-d)
Sii 

Xs!iwhere d = XiXii 

"= iJ = Sii 

bi 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_1 ) can be 

approximated by F-distribution with the degrees of freedom 

of (n-l)K, n(T-K). K 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_1) was
 

This fell within the rejection region of F distribution
7.44. 


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 randomly 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 1 

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
 

assumptions 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 RC2 estimates were the most efficient
 

of the three techniques, after the homogeneity 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 aggregate marginal propensities to consume were
 

calculated from the estimated income coefficient divided
 

by one minus the estimate of lagged consumption. That is
 



the aggregate MPC = bl/(1-b 2 ). 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 aggregate ,PS lay between .32 and .43. The highest 

NIPS is shown from the estimate of the OLS and the lowest 

one is from the FCR estim9les. The aggregate 1,11S is a 

representative 11PS 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 MPS's were
 

about .20 higher than the aggregate MPS. And the time
 

series MPS was about .05 higher than the aggregate MPS.
 

Aggregate 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 relat.ed 

to farm family income and lagged consumption, but with 

other variables such as net worth at the beginning of the
 

http:relat.ed
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Table 21 	Aggregate Marginal Propensities to Consume and to Save
 
Calculated from Three Diffcrent Estimation Techniqucsa
 

Estimation Aggregate Marginal Aggregate Marginal
 
Technique Propensity to Consume Propensity to Save
 

The Ordinary Least Squares .57 .43
 

The Fixed Coefficient Regression .68 .32
 

The Random Coefficient Regression .62 .38
 

aThe aggregate marginal propensity to bave is defined as one minus 

the aggregate marginal propensity to consume which is calculated 
at;b / (1-b-) froi the estimates of the aggregate consumption 
func ion 

C - b0 +.blY + b2C_ 1 

'Where 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. 



1o6 

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 

consumotion. The ratio of farm-income-to-farm-family­

income is also introduced because of the results from the 

time series and cross section subgroup analyses. 

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 this off-farm drift. The ratio of 

farm-income-to-farm-family-in:ome is used to estimate the 

affect of this structural chang e 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 security, prices 

of industrial goods 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 already pointed out, Pigou, Ackley and others 

have suggosted that the wealth effect influences consumption. 

It is generally assumed that net worth and consumption are 

positively related. With the data available 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 ara-lysis both values have increased over time as 

the farms expanded their economic activities. Preliminary 

analysis of the farm record-keeping data showed that 

"liquid assets" were not significantly related to con­

sumption. Therefore, net worth was chosen as the wealth 

proxy. Net worth wias defined as the assets owned by the 

farm family including both physical and monetary assets, 

excluding value of rental property and equipment.
 

The rate of return to caoital is the factor used to 

connect farm production decisions with household con­

sumption behavior. .izoguchi stated that this return might 

affect consumption, but he did not test how important this 
'4 

factor was in the Japanese agriculture. The best measure
 

4Toshiyuki Ilizoguchi, oo. cit. 
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of return to capital is the marginal efficiency of invest­

ment in the production orocez-. 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 average return to 

capital. Various measures of this return are entered 

into the consumption analysis which follows. The average 

rate of return to capital is defined in this study as 

gross farm income divided by capital. Three different
 

definitions 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.
 

High returns to capital are generally assumed to
 
provide credit-use incentives to farmers. High returns
 

also encourage savings and ot'ier investment activities
 

which in turn tnade off again,;t consumption. The relation­

ship between the return to ca.,ital and consurnption can 

be either positive or negative. The sign of the relation­

ship depends on the scurce of the investment funds. If 

funds come from reducing consumption to increase savings, 

the sign is negative. On the other hand, if funds come 

from increased credit use or chifting other investment 

opportunity to farm investment, a positive relationship 

is inrolied. 
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The statistical model of the consumption function
 

which will be tested is as follows,
 

C = 	 b o + blY + b2 C01 + 3IVII- + b4 RIS + b5R"C-1 + U 

=Where C 	 Real per caoita consumotion expenditures
including cas;n and noncash expenses for a 
calendar year.
 

Y = 	Real per cauita farm family income including
cash and noncsh income from both farm and 
off-farm sourv:es for a calendar year. 

C-1 	 Real Der capi-ia consumtion including cash
 
and noncash expenses for a previous calendar 
year. 

NW_ 1 	 Real per capita net worth at the beginning 
of a calendar year. 

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

RRC_ 1 	 The averabe rate of return to capital in a 
previous year. 

bo,...,b 5 	 are the paramete-rs, and U denotes the dis­
turbance term. 

The 	 Ordinary Least Scuares Estimates 

In an attempt to integrate different rates-of-return 

to-capitil into the aggregate consumption functions, three 

different measures were used in each regression run. These, 

ols rincome, la *'ed consumtion, net worth, and the ratio 

of farm-income- to-farm- family- income were freely entered 

into the three senarate model, and interpreted at the ten 

percent s-;i7nif i.cance levels. 

Ilticollinearity amon:g variables was not a serious 

problem. 	 Among the independent variables, net worth, 
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lagged consumption, and income were closely related. The
 

partial correlation coefficients between income and la&ed 

ccns-,nption, income and net worth, and net worth and 

lagged consum-tion were .6773, .7282, and .6649 respec­

tively. Other oairs of inden :ndent variables were less 

related. 

The assu7ntion behind4 o,-diLary least squares pro­

cedures .11tPal samnles are homoerencous in behavior 

regardless of time changes. Three estimated :iiodels are 

presented as follows. The results were examined for 

validity with respect to economic theory. 

Model I 

C = 1699.2* + .35i44* Y + .3149* C 
(37.2870) (.03o2) (.0490) 

+ .0049c**" - 6 .8934** RIS 
(.004) (3.971)
 

R 2 = .6961 S.E. = 1580.8 

Model II 

C = 1777.9" + .3741* Y + .3300* C 1 
(37.4257) (.0273) (.0462) 

- 5,5l3* T. - 5.337].*;RCA_ 
(3. 8186 (0848) 

R2
 = .6976 s.. - 1577. 



Model III
 

=
C 1970.7* + V?,7,3* Y + .3294*C 1 

(44.4197) (. 173) (.0106F)­

- 5.9359**:P - 1.5800**ERCO 1
 

R2 = .6SO S.E. = 1578.6 

Where ..CA_ represents the average return to total 

assets in Aole! !I, and RkC;_ denotes the average rate 

of return to oneratinz capital in Model III. The remainder 

of the variables were explained earlier. 

In ike auove octimatec modelo, the standard error 

of each ,ooffic..nt appears in parenthocis beneath the 

ma tecorrenroninq coefficient, The standard error of estir

for the njuat,' is denoted byr.on S.E. 

The c Atirtica tests of the hypotheses were per­

formed by one-tailed s.-test. The coefficients statistical 

di'eArent from zero are denoted by "I" at the five Percent 

si:nnficance level and by "**" at the ten percent lev, 

In eac model, income v.a selecued first into the 

ajorerate carrtun Lon func tion. Laai~~ed consump'tio.n and 

the rantio of farm- incozle-to-frm- family- income cme into 

th<, moiels Pb.;quentiy, Net worth, the averaje rates 

of return Au W11 o d l o op.ratinl, a:r:te ' were.o :;,,. 

fi;m.liy chnr, in th, fourth priority in the thre inodult; 

ronective.y. The ttvalue dOl not allow the fifth vaiable 
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to enter the models. 

In general these three models almost had similar 

Rvalues. The explanation po -,er of the four variables,,-------­

with respect to variation in consumption in -the three 

K)different models was 'about 70 percent. The remaining 

F 	 portion of consumption variation might be explained by
 

education, age of the farm operator, age composition of
 

the family, market interest rates as well as other economnic,
 

social and political factors.
 

In the 	above models, per capita farm family income,
 

consumption for a previous year, and he average -
rates of 

.4 .: -- ;, ".: --/ v :- ' • . 'L , '- . -- ,.-< , : : .: :. ' - . - .:L . : -m -. " " : •: , ' . •, ' - • . ' , . .. :: - y y : ] 
-.- '': , : , ° ', ° , ? , , . " . , " L , ,, . •. . . -. . . . . ' / ' '- - . • - - ;' \q% 

return to total assets were statistically different from
 
,. - . . " .,[ - .- e-.-- . . ,C L C• / "* ' ' ." • 	 • ' " 

zero at 	the five perce-nt level. Net worth, the average 
, ! :iC i~ '. i 	 !ii3.< L i~ •C / ' i ' ... .•: >' / : i •, i / , . ii~ 

rate of 	return to operating assets and the ratio of. farm­

income-to-farm-family- income were significant at the ten 

percent level.
 

A's can be noted in the above result-s, a change in
 

income is Ositively associated with a change in con­

sumption as expect ed. Increases in one dollar of farm 

family, income will increase 35-.38 dollars 'Of consumption 

or .62 - .65 dollars of savings.-. The income coefficient, 

however, was porobably underestimated. This is clue to the 

fact that -Dart of increase in consumption, which is really 

due to rising income, is attributed to the g~rowth of other 

factors 	 in the model. 
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Changes in lagged consumtion are shown to be
 

positively related to changes in current consumption. 

This coffieient is slightly lower than the income coef­

ficient. 

As expected, an increase in net worth was positively 

rlated to a rise in the level of consumption, assuming 

othor thinC.; n,,hanqed. An increase of one dollar in net 

worth icrloA2(e'rd consumption by .0049 dollars in Aodel I. 

The ratio of fa.t-incorr.c-o-farm-family-income is 

ne,'ativoly associated with con-umpti n as estinoted by 

ordirLrV .east squares. The magnitudes of this coefficient 

ranued frc:m -6.39 to -5.51 in the three models. The farms
 

with more denendence on farm income sources .howed more
 

cndoncy to defer consumotion in ortor to increase their 

savin-, A. su:7ested Par.ier, this was probably due to 

the unoartain future farm income, and/or they m:, have 

had more invertment alterrLative on farm. In contrast, the 

ai. '.,,ith a hig<h proportion, of off-farm incone tended 

to conpunce a large proportion K£his income. This may 

have ben due to more stable flows of off-farm income, and 

the dr,:ronnt;tration effect of working near or with urban 

oo'sumr., 

The model results show that the rates-of-return-to­

caoj.tal were nivatively associated with consumption. The 

neqative si.n:ns of the coefficient sugrest that funds for 
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investment tr2.do off against consumption, High returns to 

on farm invertznts apT-arenrtly have been sJror.,' incentive 

for farm iam lies to defcr ccr.,-.t,ion For exaiple, a 

- s ., 
one ocrcent .ncrease in the re-u->I-tO-to ta- ets in 

?ode! Ii reduced c"n:tiion b ? oll:rs. In '.*odcl III 

" a or~e nercz' t _ r_ e . - the , ....-- torQ - . 

_acr, ... u,.. ..,, Oon by 1. 5? K .2 .... -... U , o~: .t.ings, 

b"in: I the' ra -of-to f-rc -to--t :t-s m d to 

t h oTr.ore s -o,r: ouence crs z t o: f!uct au"L than 

,oher twoj ... asures of' retu n - ,cai ta1. 1 s n . • -

The ctur,.-to-tcta-assetS e,:c~udiT- land va .... r o an 

important f-acior in exnljininr< variation in co..urfl tio;. 

into the consupntionT-values dicd not allow this variable 

eouat ion. 

The Fi..d- ,oefficient e:rrv;l<n 

A s u2':.. ested earlier in this cnaiter, the FCR
 

roc.udu-e a.l!o.,,:; one to test ... unr-er the as--unp.tion
 

-
of fi:: -: coefficients and het.,.kw.iaticity Bccause 

the narel data used only cover, ( y.'r-; (-9'.-1Q7O) or"l, 

four in.mendent variable,1: , ex':]u., ' *he cmitant tec'n 

i : ,- e u ca in each equation '2 ec2:....r; :o 1 

- 1- ._ .. L only .Tive 3 nde , r .entfunction e ti, 2 . ,-ort.... c.y, 

vari.a')les: in the OL ana l:,:i turred out to be si.'nific tly 

differce.nti, fro,m zero current income , COrlSUTUTti(rl 

net worth, income ratio by source, and return-to-capit.al. 

http:return-to-capit.al
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Various combinations of the lapt three of these variables 

arp used in,th, follovwinq analysis to restrict the nuwber
 

of va.-iub ,_ usnd to four. 

Pts- invidual fu.... ..... for three separate 

models *.';e>& .ti:.:.t, hy cr dU:.ry lct nqjares. The 

rerultn show..ed 1:,- the estimated individual d.i:turbance 

t e r m o ,-",a,.. a c- pa n ! .... .a . . . . . ... a l rm T h e 

OLD as:'ur=tlor of the ho:os.<cj:-tic Wistur''anc-± Verm, thus 

pn,-a:rc u re,.l, ic. A more , c ent' estimate"can be 

obtained by the -'" method. 

The "ataanalyzed = "w Aitke n's ..er..aizd 

leas't ,,:ures "h yl,9. co-..'islert anj a5c:y. ptoticalyLd. 


efficient estimates for thQ naiumets.. The results o.f 

the thrue model are as folio'..: 

4 

.Model i
29T ;"
 
C,9 
..0 "+ .272.0 Y . ,17 0;; ]J_ 
(15,o042) (.o;a.) (.0034) 

+ -033P .' - 9 ,"'70 R 
(.000") (.1313)
 

,moon! W'J
 

" C = 11 .,O .351 " . 96 .,_ 
(71.213)(.000) (.012 )
 

4.70 ,\_ - Pq-3 RIS 
'.3545) (.4915)
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Model III
 

=C -3S7.0 + .h?2 Y + .4223 C- 1 
(42.0110) (.0079) (.01',4) 

+ .5033 : 1 + T S 

..... on I p,-;e 109 

All! symbol fi,&",.. :. w'. : .. n esntj1 

and 111. A,-ain, ;he 2--a-d erro- of each coefficient 

appears . - .renthe2 i 2 be.,'ath each COrrc:.lo ndinr; 

esti,a tE All co, f fic :e ,. a, e si ri ica,ty, diffe-ent 

from zero at the f '.Ce rerc nt zni:- anc e 1evK 

-Overa..-l, 2:Mo' , la75P2 cnr pt 

and net vo-trh i )osltIve T.,' rat'r; o f',- L.-:,-k;o-­

farm-fai].y- Lrncomc oan'the rate of mcturr to to[.a].ave.,.'a~e 
ass.-t+ . 4 .;, ; si;.-n:]- in ""- " 
....... '..... .. . ..... lf ts _.ir,.. 4 'vio :Kode.i! The
 

s'!gn" of the r to on e . a, .. :J and the ratio of 

o~r:"- - r- a,, ii-ilIa r ; 'memin ,er oo j0e1 v in ,1od elto -'oa:r-

III, 

In each of the models the relationo,,-,ip b-Lween 

incomne and cons;u.,mtion was., pos;itivc. Only the size of 

the reiatiorshi1) changcd. An incree of one dollar in 

incomc i :.;en-d COs,.ntion *.2, 3 and .49 doll].ar' 3,5 

in the three model r:rspectivelr. 

The effect of laged consumption on current con­

sumotion is s. 3-htly lower than the currie-nt incotre effect 

in 1,:odels; I and II. The ma gntude of thits coeffi-.'nt 

ranged from .18 to .42 in the models. flore variatior of 

http:doll].ar
http:COrrc:.lo


the coefficient in the three models was shown in the FCR 

than the OLS an.aiysis. 

An increase in the ratio of farm-income-to-farm­

n
'amily-incon,, cauvre( a redur~i , in coniwu~tion in Model I
 

S::ode . II. A cni, prcent increase in the ratio reduced
 

ns.tio.. b- 9" a 94 Wo r: in Yodel ad M2odel
 

jT rpeco lvely. A roi ,c ..n t2",- income ratio resulted in 

- . ' 2 , s: 2re connumytion ,ho. in :Model III. A one oercent 

irncrJ,. in this ratio caused n:onsumotion increases of 
2.51 dollars
 

An i,:crease of one ner'ccnt in the rate-of-return­

, . , to-total-,:vr:t, rpiL.ed consumtion ,' 4. dollars in 

Mode II. Thin no ati v. relation was eynected. In contrast, 

ac the . . -a.sct onera.--§- vt..-.to-corn. incras 

percent, - ir anita consumption increasd .30 dollars Q. 

1,odul III. The ex -arlatlon of the po:i1>vo :'o:.ttion 

betv.'wn uh'-we two :'.fitcr in: (1) wher" tho r'"rn to 

opcr;ah,inq worts hi farmr; not theirvtar ,h, need sacriiy.n 


past lo'.,'L of consumption in order to create saving for 

investmcnt in the nxt crop Lor, (2) in some casesCro1) 

J~rmers ured credit or shified reour,:s from other assets 

to ouerain.t i'nv,_simen. Taia:n: ".epinfarmn.'ecori--, arms 

rap idly increase,! snort term loann dur inj teh 1960'c. 
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' The ?-q.ndom 3o-fficient Re-resf' on 

The calculated horco:,enci- Y statistic value of H/? n ) 

vier 21%. ', 161, and 113.? for t-ic three- odel.s rezpOctively. 

These valuer' felI "-' n tl,, r, ,],e1rie jan cf F distri­

but ion a.t t*,.., - e ), Cen t ".[" @, 1 ,vel V.'2.'.. t h. 

0 % --L , there4'ore, did 

no" of' -,.aif Iera , One could 

conclude- ?A . rE-," ult that the ate co."ounmtion £' .. ,- s 

were morc -:ff'ciently titel by the ?BC methods. 

.Folovin. the R or er', , th. mc,an values of the 

parametcr are estimated below: 

Yode! I 

C = 1762.0 + .1920 Y + .4353 C_ 

+ .0062 >'- - 8.1.1.00 R1: 

C = -75].9.0 i .0375 v + .]142 C_l 

86. 5200 - 8..88 1800 IRIS 

C = 1281.0 + .2992 Y + .739" 3_]. 

+ ,3338 , - 27.7300 RI. 

http:8.1.1.00
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The standard error of each estimate are not presented
 

because some of them are negative. The reasons for the
 

negativa PiCA were discussed earlier.
 

In -um:,xiry, all estimated coefficients had the 

exoected Lg: n in Node! I. The estimated Poefficients, 

r':.:cu:p~t for t:p rAtlo of farn-income-to-famiy-income, had 

the nXnect,-i Air.i in 0odel 11. In Model !II, the coef­

ficie.t7 of incone and lajncd :onsumpti.n had nositivc 

sign . ihlh avye rate-of-reurn-to-ocorain-Jssets 

had a dilfereft sign than the OLS estimate :ut the same 

si;n as the FCA estimates. !he coefficients el the ratio 

of farm-inoome-farm-.family-income had negative sins in 

this estim:ition method which was the same 21grn as the OLS 

estimate >"t the opposite direction determined via the
 

RCW estimation procedure.
 

:In the above NCR mudels, income and consumption are 

positively related with c:nsumption. hut the mpncnitude vas 

corvrartLively smaller than that in the OLS and the FCP 

model. , Surprisin;ly, the income coefficient was only 

,0375 in odel II. 

In rgeral, the importance&of the large1 consumption 

variable . la.er than income in the three RCH models. 

This w:as the reerre of the reult obt:a.ined from he OLS 

and PCR methods. 

Net worth and consumption are oositively related. 

A net worth increase of one dollar caused consumption 

http:ficie.t7
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increases of .0062 dollars in Model I. This figure is 

higher than thv OLS estimate but lower than the FCR 

est imat e. 

The ratio of farm-income-to-farm-family-income varied 

widely in th, three models as -,omnared with the OLS and 

FOR estintio:,. The coefficic:.ts ran from -B.11 in Model I 

to ? 83 n iodcl iVo 

An to investment reiurns affecting cons:umer bohrnvj.or, 

the -ate of return to total asKQt5 had a nejative relation­

ship with conuznrzion. An incr'ase in one perccUt of this 

rate reduced conournotion by EC.52 dollars in Model II. 

On the otter hand, a one percent increase in the return 

to oreratin assets increased consu.tion by .Q3 dollar.­

in Model TI. This cu-7ets t,t credit use ws the 

domran! source of fund for lr~::stment in operatinq assets. 

Cannarin:on of the esnlt ror th,. 
f 

______[ ' cr: ";rc',c' ,l' ­;" 0 

In ,odel i, there existel consistent signs between 

indep)endent variables and consnmntion under the three 

different c'; iation method::. Cnanije in inco:nw, la d 

conun2:ption, and net worth weo, a:socitted wish v'tria tion 

in consump)tir in a positive diroction. The ratio of farm­

income-to- farm-1anily-income also was nenatively corrlated 

with chanqes Ln consumption in all thren procedures. 

In Model Ii, there was a consistency of signs between 

http:bohrnvj.or
http:coefficic:.ts
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consumption and independent va-iables except with regard 

to the ratio of farm-incom-to-farm-family-income in the 

ROR vv:"naure. of income and lagged P 7he eoefficies:T 

oonzu': ,2.o):, aiWid ,pusrions,. Tnte rate of return to total 

assets had a iJnur sicn. !he ratio of farm-income-to-farm­

f-'"mii.y-incomne had various si;:nns in the three orocedures. 

in 0ode. chanog in income and!K, .aqj-ed consumption 

ware pnnitiv-.y r elated to con:umption in all three esti­

matio:n rnc'una';. The ratio of farm-income-to-f:arm-family­

income was neonatively related to changes in conq:usption 

in the OLS and :4-procedures, but wan psitively related 

to the pr,,rAent variable in tAc FC, procedure. The rate 

of return to operatir.: capital and consurption were 

ner t'vay associ-ated i. the OLS oroceduro, but positively 

related in the N-CR anJ FC.A procedures. 

in short, the est:lates of income, laz;ed consumption, 

nt ,,ortn an tnQ ra.t of retu:'n to total asset had 

ponli ,e, iqgn; :'b all three models in the three diffeo ent 

estima:ion Procodure: . The co,,IficLent of the ratio of 

farmn- incom,:- to- fai-faniy- in2oe and thn average rate 

of re.uc'n to uo rratdnq assets had different signs in the 

thr_'uo ' udurnw'; 

The iegre. ion coefficients rerults from the three 

modelti w :' d.i'erent in both direction and magnitude as 

ert im p'iwA b, thea ordinary leaut squares procedure, the 

fixea corffici,'nt regression procedure, and the random 
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coefficient regression procedure. A brief disciuscion of 

individual "riab.es miht provide some ex.aazti('n of 

hese -1:ren s. 

Income 

Ever ccnu lttion should include oreo--entourctinn 

per c:apita rez-l income as an .. or -, int variable. In 
thto :. ic1.a: emrc tUiie.<, incom;e wa~s Fo,itiveiy

thi. n- = - _. . an-.1 e- ric,! 

related to the variation in comsumption, anl ro e.ceotion 

to this -,,.-as found in the stu',', Te anitude thea r of 


iom coefficicnt .a ed wid'y,' hoevr.
 

La.-ed Qon.-t'on 

La:-d consumption represents the )as;t pattern of 

consumxner bchav;.or as an indeo:,enz variable in the con­

sumntion s.2 La:;ed conU-t.or co1 istently had. 

a r,oz live s n L'n 11, m odcl. Th.. ma;nitude of this 
: -  
coef-. cI. a, --1'i ,I C .income the C',"co : c.e:., was sli;,ntiy iesr* t '< y 

inI-
' "" 

esti-at - In -the r ., and r -st t i proc(edurus,--... 


u.,;nt in turned out .o be a rr.o'- importhian factor 

affectinF cons-uJer behavior. 

Net ',!orth 

Changres in net worth are exnect21d to chanc-e con­

sumption. ',Wealth and consumption had a positive relation­

sh'-i no matter wna.t kind of estimation methods were used. 

http:conU-t.or
http:bchav;.or
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The estimate of the coefficients ranged from .0049 in the OLS
 

to .0339 in the FCR procedure.
 

Patin of :,r-jicone-to-farm-


As mentioned eatlier, the ratio of farm-income-to­

farm-f ,ily--n'r'e does not di.ectly affect cons mer 

behavior. Rather, this ratio 7rovides an indication of 

income ciabii-zy on farm inver.:nent opportunities and 

exposure to thn demonstration Pffect of non-farm consumers. 

Tfhe nalnituda of this . Q :mi!l in thu OLScoeffi, nt 

estimate and relativeiy larg;e !n the RC procedure. It 

is diffvolt to explain these changes in the magnitude. 

The inconsistentt si:ns. of this coefficient arc, due to the 

di!fferen:; :tcrrum:ption under the different estimation method. 

This may be mainly affected by the structural a:d behavioral 

chanqes, In some cases, the a.tractivc on-farm inventment 

and i.ncome var-ation e:piain , re.ationshipIn ncativ 


betw,,:n this ratio and consumpt ion. In other cases, the
 

strong demonstration effect of constmer behavior" and 

attractive industrial ,ood causes the positive relationship.
 

Rfat' s of .htPrn to Canital
 

The ratp-of-return-to-capi tal was used to connect 

production ani consumution beh',vior. The returns to total 

a,e's and returns to ooerati:m costs were found to be 
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significant in the consumotion function. The return to 

total ass1 oxeludin, land vn .ue was not significant in 

the consuzirotion equation. 

The rate of return to total assets wa-s negatively 

associated wiih cor'u,:tim P. Mode! I!. A une percent 

incroase in -he return to to tc assets ridu ,,(d cornsumtion 

by 5.84 dollars in the OLS o, t].2tion, J4.* dollars in the 

7C.:' esilnv"i1o2, and r6. 53 dol 1rs in th- ": t 
The _ in naqnitudes !-re du. o the different 

e-timatio. assurri tion. 

Char:e< in the rate-o f- -- turn- to-o. . t ir-assets 

.had both si.,- with respect to consumTction. A onre perccntu 

increase in the return to opcr-,t-inr costs rdueed son­

sumrtion by 1.53 dollars in t., OLS ,rocrc-ure, hut irncr,,se 

consumpt ion by .50 and dollars the [3Ck and rro­.83 in rCY 

cedure, resoectively. The po2 tive :,n m <it r 2::It from 

farmers satisfyin.- their invest-nent need:s tnrou ; eredi 

use. This in turn allows f r-r' to inre:. e ronsumot ion 

while resoondin' to investment, opportunities. The negative 

sin _ be by far::.r-, dcferrinr, their co,,,­might explained 

sumnotion reinvestment n urposoes. 

Overall, the arregate consumption function esti­

mated from Tai',an panel farm data by the RCR procedure is 

the best amon;, three different statistical techniques. In 

gIneroral, the more tenable the ;:sumol1;ion, the more accura1;o 

tIhe e;timated results obtained, It was found that Iariner, 



have different consumption pattern among the different
 

geographic locations. The weakness of the RCR method 

might result from the acsuirpti -n of the heteroSkedastic 

dicturarnces. The more accurat,. assumtion might be the 

appearance of' bothi het eroskeda:ticity a,' interdei)ondence 

in the di.turbance term. The study in this chauter suffers 

from a limit,.timn imposed by the short lengt'i of the time 

series a1ez covered in the nanel data. 



CHAPTE!, VII
 

s~rJMAR, OLIY TLr'Oo:::,::r: :T Ar: S INS
'T, 10 

A su-mmary of the major points made in the previous 

discussion is Presented in thi chapter. u,.;licy recor:­

mendation? and a list of addre::earc :2 'e8Kch 

emeried from this stud- are alo precented. 

The g-eneral o'bjoctive of Lhiis study was to determine 

how farmers in Taiwan allocated thei.r income betwieen con-­

sumtion n-J savinrc durin:; the 190-l')7() per'iod, An 

attempt was a!so made to identliy "hose economic f-'ctors 

v.hich affected corsmo tion beh :v'or. et, sTec i . j "c 

of the study were: (1) to document thn growth of farn 

family income in Taiwan durin; the Io ,' , ( 2,,) as;s 

and compare estiates of cro:o secUciont]. .. ,v.wuc2aclly 

with estimates derived from time series an 5'2is, (3) to 

identify hsw chan:ges, in far.m fa~mily incore and adju n,,,.Ont:; 

in other factors affected consumution savi:-, bc.:!v.o c, 

and (4) to draw appropriate policy conclisions reparding 

the possibilities for mobilizing volurntary institut;onal 

savings from rural areas in developinr: countries. based on 

these findings. 

126 
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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 Record-keeping project which con­

tained cross section data as w;ll as time series and panel 

data. The farmers voluntarily participate in the Farm 

Reeoi'd-kecpin-; project. As a result, they were generally 

more progressive than the average Taiwanese farmer. They 

were better capitalized and mo-'e educated than the average. 

As a whole, the farm size was slightly larger than repre­

sentative Taiwanese farms. Most of their land was in 

intensive arrieultural product'ion. Labor used on the farm
 

was mainly contributed by the farm family. The main
 

research technique used in analyzing this data wa- ordinary 

least squares. Additional techniques used in the panel 

data analysis were fixed coefficient regression analysis 

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 olans, functional agricultural 

institutions, technoloL<ical change, appropriate development 

policies, ard farmers' willinrness to work. 

Significant increases in farm families' real incomes 

occurred durinr the 1960's in Taiwan farm record-keeping 

farms from [T?. 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 the consumption side, chang.,s in household expenditures 

took up about four-fifth of the increases in total income. 

Cash expenditures also became :'.ore imortant over the 

1960-1970 neriod. :ajor incrc-,ses in expenditure2 for 

more nutritious food, education, social actiity and 

medical care were found amon, ecord keepi-. farms. There 

was also a substantial increase in durable good con-,umption,: 

refrigerators, television sets, radios, motor .i;, etc. 

Various forms of savin_:s and investments also grew 

substantially armon- the record keeuing farms. Rapid 

increases in institution,a savin-s were shown by sharp 

c .as 


on changes in non-institutional savinr-s TheF;r may have 

also grown rather rapidly. The on-farm investr:ment made by 

the Tai,''anese farms were predo::,inantly in the category of 

increases in ba- , deosits. Littl ,:" available 

fixed assets.
 

In general, the savings capacities were surprisingly 

high in thLe farms studied. The average propenn.,ities to 

save for the total samnple ranred from e-fifth to thi ce­

tenths of income in the cross -;ection analy.;is. The 

marginal propensities to save ran bet.,een about one-third 

and two-thirds of changes in income. 'The yearly fluc­

tuations in both AS and SI.were ma.nl]y due to weather 

induced changes in farm income. 
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The average propensity to save increased with farm 

size in the cross section analysis, but did not have a
 

cons iv-tent pattern for any farm size group over time. 

No consistent nattern for time changes in the 1,P1S was 

shown in the farm size --roups. Various subsamples of farms 

in f a:ricultural revealed no consistentifferent reions 

patterrn for the APS and *LPS ov(er the years studied.. 

Farm families with low dependency ratios had higher 

APS than those failies with high ratios. But, the 

reverse relationship was found in the f'.PS figures;{. Results 

from a subsample study of the ratio of farm- nicotne-to-farrn­

family-income sugrgested that the large !:PS were associated 

with higher absolute levels of income. Farms with high 

incone ratios also tended to have higsh incomi. This 

result su rgested that on-farm investment a1rnatives plus 

instability of fair-i income cau.,;ed farmers with hirTh income 

ratio)s to save aT hi;h rates. 

The agre-.at.e consumption study based on 1panel data 

suT;-est(ed thait the sample farms were heterogeneous in con­

sumution loh ,.vior. The results impli od that the random 

coefficient re,-ress ion method was a more tenaible technique 

for estimatin a.gire.eat ion consu.m:ot-lon fui.ction. 

The ar,.rne,'7:_ e maitinal propens Luy to save based on 

panel d.ta wvas about .05 lower than the time series NIPS, 

and about .20 lower than the cross section INIPS. 
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Factors which are closely related to consumption
 

according to the random coefficient regression estimates
 

weres
 

1. As current income increases consumrtion increases. 

2. Lagged consumotion rr2oresents the past pattern 

of consumer behavior and is nositiveIy related with present 

consen--t ion. 

3. Increases in net worth represented the "wealth 

effect" and was also positively related to increases in 

consumption, 

4. The rate of return to total assets are negatively 

associated with consumption. 

5. The ratio of farmn- income-to- farm- family- incoirie 

is negativily associated with consumption. 

In gfeneral, the rate of return to operatin- expenses
 

are positively related to concsmption. The source of funds 

for operating investment appar,'.ntly mainly cam; from in­

crcased credit use or shiftin other invetment opportlnity 

to farm investment instead of deferrinrg cons-:umption, 

Policy Pecommendations 

There was a surprisingly high savings capacity among, 

Taiwanese farmers during the 1960's. It is likely that 

this was also true durinZ at least part of the 19501s. 

Although the savingzs 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 farmers. 

Various Taiwanese policies encouraged farmers to 

invest in their own operating; units in order to stimulate
 

alrXicultural production, which in turn boosted income and 

savings ince:tives. Interest rate policies also encouraged 

part of this savings capacity to be mobilized. The mobili­

zation of voluntary rural savings have helped to provide 

a -ignficant part of the rural credit needs in Taiwan. 

These activities also helped to provide a firm economic 

base for the farmers' associations. 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 Tai,',anese experience may provide some valuable 

le .-on; for other less develocoed countries. In LDC's 

where rural. incomes are startinr to increase policy makers 

,hould be alert to the possibil.ities for voluntarily mobili­

zing firancia! savings. Polic:y makers may have -:everal 

decades in which potential voluntary savings capacities 

are very sizable in rural areas. Constuption patterns 

appear to adjust rather slowly and it takes a few years
 

for attractive consumer goods to filter into rural areas 

and seriously affect this savings capacity. While it is
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highly desirable that profitable on farm investments absorb 

part of this increased savings capacity, it is also important 

that surolus funds be mobilized and recycled to satisfy 

growing affricultural credit requirements. Results from 

this study strongly suicest tht, if given roper oppor 

tnities, especially attractive interest rates, even very 

small farmers will make substaitial financial savings. 

The need to alert policy maker?- to this pos-sibility and 

encouraging them to respond with appropriate incentives 

are the two major recommendations of the study. 

Further Research Issues 

A number of additional research topics emerged from 

the analysis carried out in this study. A brief outline 

of these tonics is presented in the followinc as a guide 

for future research. 

One of the most important research needs is to 

extend the analysis on consumption-savings behavior among 

Taiwanese rural families to a more representative sample. 

is of the savinv-sA clearer idea needed extent to .:hich 

behavior among far,, record keening familie,; i s rmpres,,entative 

of all Taiwanese farmers. The analysis should also be 
extended into other geographic area:; to test if savings 

behavior is culturally specific and if the opportunities to
 

save vary substantially at various stages of development.
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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 betwcen new consumption goods and savings-investment 

decisions?
 

Iorc research also is n2_-ded to shed light on how 

chanties in on- farm investi.c'nt incentives affect savings 

behavior. How do changes in thie mar linal oroductivities of 

various innuts laffect savin-"? How does technological 

chante affect farmers' incentivre and ability to invest? 

Are the mrain sources of farm cauital formation on-farm 

savings or, external borrowings? M4ore research is needed to 

further clarify the types of on-farm investments which help 

to induce savin.g. Are farmers working with high or low 

altitude Droduction functions? 

Another important su is to determine how sensitive 

aggregate rur l savins -'arcto ch,-ingses in interest rates 

on financ.i.al savings and pro;: Unity of savings institutions. 

M,.ore work should also be done on howy rural savin-s are 

allocated between formal savin-s institution and non­

inst itutiota-l systems. 

Still another important research area is the relation­

ship between creiit use and consurntion-savings behavior. 

is credit use i.n rural areas of Taiwan associated with 

chau~es in consumption, or with chanLres in investment in 

oroductive factors? Do credit repayment pr(blems occur 

http:financ.i.al


when the returns to credit use are low?
 

A final research recommendation is that an 	 integrated 

and farmmodel is necessary which connects farm household 

firm behavior torther, and ex,:w".iines the relevant finding2 

model s.houldfor develomomental olannin-,. The intezrrated 

include Droduction activities, consumptio-n activities, 

and investcIent activities. Only this type of model will 

provide a comprehensive explanition of farm household 

savings behavior. 
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APPENDIX A 

General Index of Prices-reccived-by-farmers, and Market
 
Rate of Exchange of U.S. Dollars ExDressed
 

in New Taiwanese Dollars, 1960-1970
 

General Index of
 
Prices-received-by-farmers (1) Market Exchange Rate
 

(2)
Year 1970 100 


42.26
1960 81.0 


1961 83.5 43.98 

46.991962 79.3 

42.481963 86.4 

45.881964 89.7 

41.63
1965 89.2 


41.00
1966 89.0 


41.61
1967 93.5 


41.12
1968 98.2 

41.25
1969 95.6 

41.021970 100.0 

Source: (1) Calculated from 4onthly Statistigs on Price 
Received & crie :,aid 1)y ?... r in ,aiwan, pub­
lished by 3urcau of Accounting and Stazistics, 
Provincial Government of' Taiwan (PBfA,) , (Nantou, 
Taiwan, PBAS, De0cemAber 1966 and December 1970). 

(2) Council for International Economic Cooperation 
and Devclonrment (CI:CJ) , Taiwan Statistin.al 
Data Book 1971, (Taiuei, Taiwan: C011CD, 1971), 
p. 127.
 

http:Statistin.al
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APPENDIX B 

Review of the .,ethodoloical Developments 
of Estimatin Panel T .ta 

The following presents a :'eview of the methodological 

developments of estimating panel data or time series of
 

cross section data.
 

Random C-efficient RMuression "!odel 
in a Cross-Sction ri iin2!e ion 

The basic assumption behind the use of random coef­

ficient regression (RCR) models, is that the individuals 

in the cross-section are heteroreneous in behavior. It 

differs from most of the empirical techniques used on 

cross section behavioral analyses which usually assume that 

the individuals in the sample are homogeneous in behavior. 

In the RCR model, different individual's behavior is 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 ,imple Keynesian consumption
 

function, the relationship between consumption and income 

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

0 

Klein assumed that the coefficients are random for a
 

sinle cross-slection behavior equation, and discussed undei
 

what conditions the estimate of the coefficients are
 

consistent estimators. 1 

In the simple behavioral equation, it follows:
 
=Yit a0i + aliXlito + Uit (i = ,...,n)o 

t = to at a given timE
 

period
 

A set of assumptions made for the above equation are that,
 

(i) a0i is distributed with mean a0 and constant
 

variance 5o2
 

(ii) 	ali is distribuced with mean al and constant 

variance 61 2 

(iii) UitD is distributed with mean zero and constant
 

variance 62
 

(iv) 	a0 i, a1i and Uit
 ° are mutually independent.
 

The estimate of the slope from the above equation by 

the ordinary least squares is: 

aI = Y(Xlito - Xit o )(Yit o -to) 
-A-!lito - Alto ) 

n n 
= ., 	 Yito-where Xlo	 -lit0 and Yto 

Klein trxated Xlit as a stochastic variable. The 

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

IL. R. Klein, A Textbook of Econometrics, (Evanston: 
Row Peterson and Company, 1953). 
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a,, under two conditions: (1) aoitUit is uncorrelated
 

with Xlito and (2) ali is uncorrelated with XiAo and
 

XliSoxl . if Xl is treated as a non-stochastic
 

variable, 1I can be easily shown as an unbiased estimatcr
 

of a,.
 

Klein did not make an attempt to estimate 602 and 6l 2
 

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

can be estimated from having such a time series of' cross­

sections for an identical group of individuals.
 

Nerlove found that it was appropriate to treat the
 

elasticity of output with respect to inputs of factors
 

supplied and of output demand as random variables difforing
 

from individual firm to individual firm in deriving the
 

*production function, the supply function for factors, and
 
2
 

the demand function for a product. He also mentioned the
 

difficulties of statistically estimating this kind of
 

model.
 

The Ar2re7ation Problem and Random 

Coefficien e,_~ .on. .ool 

Zellner applied a RCR model to the aggregatiun problem 

and showed that there would be no aggregation bia,. or 

inconsistency in the ordinary least squares estimation
 

of coefficients in the macro equation obtained from
 

2 M. Nerlove, Estimation and Identification of Cobb-


Douizlas Production 'unction, (.h3.ca o, illinois: Rand
 
McNally and Company, 1965), pp. 34-35.
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aggregating micro equations over all micro units under 

certain specific assumptions.3
 

Let the multivariate economic relationship for the ith
 

unit be given by
 

Yi = Xibi 	 + Ui n) 

where Yi is the Txl vector, Xi is the TxK matrix with 

rank K on non-stochastic independent variables, bi is the 

Kxl vector and Ui is the Txl vector of the disturbance 

term with mean zero, variance 62 and covariance zero, 

and n is the number of individual observations. 

The macro variab~es are defined by simple aggregation
 

of micro variable for the connection between the micro
 

and macro 	 relationship. 
n n n 

The macro equation then can be presented as follows: 

Y= Xb + U 

and then 

b = (X'X)-I'XY 

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 bi? To
 

solve this question, let the macro parameter b be defined 

3A. Zellner, "On the Ai-gregation Problem: A New Approach 
to a Troublesome Prublem," Report #6628, Center for Mathe­
matical Studies in Business and Economics, University of 
Chicago, 1966. 
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n 

as the average of the micro parameters bi t i.e. b - " bi. 

Then to evaluate whether the aggregation bias appears
 

in the estimate of b, the expectation of macro estimator
 

can be formed as
 

E b = E (X'XX)-x'2Yi
 

= E (X'X)-IX'[YZ;ibi + Ui ]
 

= E (XX)1X Xib •
 

is the matrix of coefficient in the
(X'X)-!XX.i 


"auxiliary regressions" of the Xi on X andZ(X'Z) - I - X'Xi 

is an identity matrix. 

E b can thern be rewritten as 

b (X'X) -ji 'Xi - n T] b i + n- > b i
i=l
 

.. =b for all individuals, the macrowhen bI = b 2 n 

On the other hand,estimate of b has no aggregation bias. 


n-lI is the mean matrix of (X'X)
-l X'Xi , therefore
 

n-11] is the variance-covariance matrix.
(XX)- I XyX ­i 

estimate does not exhibit aggregation bias if
The macro 


This satisfies
the above variance-covariance matrix is null. 


Theil's perfect aggregation 
condition.4
 

the random effect ofAccording to Zellner's approach, 

the parameterZ is allowed in the model. Let
 

b i = b + d i 

(d) = 0.di is a random vector with E 

Then, the equation Yi = Xibi + Ui can be rewritten as 

4H. Theil, Linear Agre.ation of Economic Relations,
 

(North Holland, Asterdam, 1914)), p. 16.
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Yi = Xib + Xidi + Ui 

sum over i to obtain jY i = (Xi) +ZXidi +-_IU i or 

Y = X +>-Xid i + 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,
 

E b EL(X'x)- 1 x'YJ = E[(X'X)-I'X(Xb +.Xid i + U)] = 

Because E iX'X) - 1 X'YXid i = 0 and E (X'X) - 1 X'U = 0. 

Given the random coefficient assumption, no aggregation 

bias exists in b, the estimate of the mean vector b. If 

Xi are stochastic variables, and they are mutually inde­

pendent of di and U, then b is still an unbiased estimator 

of b. If the indkeoendent variables contain lagged values 

of the dependent variable, it would be stated Plim b = b 

Decomosition of Errors in Temora! 

Kuh's main contribution in the temporal cross-section 

analyse; is decomposition of the disturbance term..5 According 

to Kuh, he treated the panel data as follows: 

=
Yit be + blXlit + ". + bkXkit + Uit
 

(i - I, . , n; t = 1, ... T)
 

5 Edwin Kuh, "The Validity of' Cross-Sectiomally Estimated 
"Behavior Equations in Timeri "e Aolications," Eco -lo, trica, 

Vol. 27, April 1.959, pp. 1(7-214-. 
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Yit is the dependent variable for the ith individual 

in the tth year, Xlit, ... , Xki t are the independent 

variables, and Uit is the disturbance term. 

In the regression analysi:, the disturbance term Uit 

is usually 5:)eci'ied to be a random variable distributed 

indeoDendent cf the indeendent variables. Kuh redefined 

and decomposed the disturbance term into three additive 

components. 

U. +rv + tit r i t it 

The term ri represents a constant individual effect
 

through time, but it differs among individuals. The term
 

vt is the same for all individuals but varies through 

time, The tern tit differs among individuals both at a 

given time or through time. 

Swamy's Random Coefficient 

.Re!rf'ressio.1cz 

Until Swamy's RCR model was presented, the estimation 

of a time-series of cross-sections had been discussed by 

many scholars, but a precise method or model had not been 

presented. His main contribution is in presentirng a better 

way of deriving the statistical inference of estimation in 

the RCR model. 6 

In the RCR model, Swamy considered both the intercept
 

6 P.A.V.B. Swamy, "Efficient Inference in a Random Coef­

ficient RegrTession iodcl," Econometric:a, Vol. 38, No. 2, 
March 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 RCH model. 

A con7istent 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 

linear hypotheses on the means and variance of coefficients 

wore also developed. 
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Table D E timates of A Modified Duesenberry Savings Function Based 

on Farm Record Keeping DatA in Taiwan 1961-1970a. in 1970 NT$ 

Nuzber Coe~ficicnt Coelficient Standard 

Group of 
Oboe. ittens 

of 
b 

of 
bI 

Err,r of 
Etit 

Sitmle 
F-RAtio 

Durbin-Watson 
D 

1. Aggregace 10 -.0587 .1705 .0475 .1567 1.4E63 1.4659 

(2.3159) (.2218) 

3-,Far- Sire 

2. 0 - 1.00 I=. 10 -.0448 .2C45 .0120 .1896 1.8719 1.3551 
(1.5699) (.1495) 

2. 1.01 ­ 2.00 10 -.0903 .3096 .047b .2187 2.7397 2.1938 
(2.1394) (.2C69) 

4. 2.01 + 10 .4059 -.1102 .0685 .0534 .4510 1.8755 
(1.8175) (.1700) 

By Acricultural Region 

5. Northern Rice Region 10 -.1294 .31,50 .0649 .2066 2.0825 1.4680 
(2.262.) (.21s9) 

6. iddle Rice Region 10 -.0555 
(1.591C) 

.2431 
(.1502) 

.0576 .2467 2.6192 1.3002 

7. Southern .Ice Region 10 -.8532 
(.7175) 

1.C602 
€ 

(.2203) 
.0677 .7433 23.1643 1.9097 
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aA Modified Duesenberry'r: Savin,,s Function was esti­

mated by ordinary least squqr.- fro!% the function 
St b l + U t " " = Yt + ht-- e is iher a".Yt b° t vv " p capita savinz. for 

YtY 
a calendar year, Y is per cari farn family income, U 

denotes the disturbance term a-nd t indin.tcr; time period. 

bStandard error of thc coefficient a-re;au in th 

parenthesis bc--ath the coef: oior.t 

CDenotes the coeffic ....... are nificantly different 

from zero a'~5 p_,rcen sl:mliicance level. 

dClassifietion see notes in Table 17. 
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