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Over the past nineteen years, Taiwan's industrial production has
been increasing at a steady annual rate of 14.7 percent. Agricultural
production over the same time period saw a meager annual growth rate of
4.8 percent. Agriculture has fallen in relative importance within the
econamic structure in Taiwan. A succession of four-year economic
development plans has been focusing its attention more on the expansion
of secondary and teriary sectors. As a result, the farmer's share of
the rapidly increasing national per capita income has been steadily
falling relative to a nonfarmer. The increasingly unfavorable income
differential between farm and nonfarm people not only limits the pur-
chasing power by farmers of industrial products, it also curtails the
reinvestment ability of persons on farms. The main objective of this
study is to provide decision makers with alternative per capita farm
incame consequences to various policy measures in the form of price
support for selected major agricultural products. More specifically,
this study: 1) constructs the hitherto unavailable time series data
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on per hectare cash expenditures for the production of major crops in
Taiwan, 1959-1972; 2) establishes projective relationships for yields
of nine major crops and then projects the consequences of alternative
production possibilities for the year 1973-1984; 3) projects through
time four alternative per capita farm income streams and four resulting
farm/nonfarm income ratios for the years 1973-1984; and, 4) makes
recamendations concerning ways of closing the incame gap between the
farm and nonfarm populace throuwgh price support programs. ‘
Due to the lack of detailed knowledge and data needed to construct
structural equations, the projective equations set forth in this study
do not weave into a system of "n" equations with "n" unknowns which
can be reduced. Rather, the projective equations used in this study
are probably partially reduced farms of unspecified and unknown s:truc-
tural equations. Each of the equations is distinct, and the endogenous
variables are expressed as functions of exogenous, lagged endogenous
or policy variables. Their strength is not in their individually
estimated parameters as m their normonetary parameters and in having
the estimated results fed into structural identities in a late:t' stage.
In the projective equations, the per hectare yields of crops in
time periad "t" are the functions of their corresponding per hectare
cash expenditures in "t", which are in turn the functions of policy
determined prices of these respective crops in "t-1". Via structural
identities, per hectare yields of these crops, together with their
corresponding hectareages cropped and their respective prices during
the time period, result in their contributions to total value ?rodwt

of crop productions. Incames fram cropping actitivites, in conjuriction
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with incomes fraom livestock raising activities constitute famm incames
fram farming activities. The latter, added onto projected farm incame
fran nonfarming activities, represents the total farm incame. A
comparison through time is then made of the per capita farm and nonfarm
incames to determine whether a given price support policy is adequate
in its attempt to raise crop/livestock productions and to close the per
capita farm/nonfarm incame gap in Taiwan.

Fram the four projected per capita farm incames consequent upon
four alternative policy measures, it is concluded that policy alternatives
I and II do not achieve the stated abjective of closing incame gaps
between the two sectors of Taiwan's population. Policy alternative III
projects rapid narrowing of the said incame gap. But whether consumers
of farm products will accept the proposed level of price support for
selected agricultural products is subject to further consideration by
policy makers. Projection results fram alternative IV pramise to raise
agricultural productions and agricultural incames in a more moderate
pace than alternative III. Yet, policy alternative IV projects the
narrowing of incame gap between famm and nonfarm population in Taiwan
during the period of projection. The study results suggest that the
peremnial problems of inability to consolidate/mechanize farms in Taiwan
may "resolve themselves" in time as a by product of implementing policy
alternatives III or IV. This study also points out the need far more

detailed farm input data for future studies.
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CHAPTER I

INTRODUCTION

Taiwan: Land, Population and Agriculture

Taiwan is the smallest province in China with an area of 35,981
square miles. It lies east of Taiwan Straits that separates Taiwan and
Fukien Province of China mainland. Nearly two-thirds of the island
province is capped with mountainsand mountainous terrains. Only 25.1
percent of the island province's land is cultivable. Land is in short
supply. Despite reclamation projects and the use of marginal lands,
the absolute number of hectares farmed has seen a steady decline in more
recent years. Each cultivable hectare (one hectare equals 2.47 acres) is
burdened with feeding nearly 17 persons.

The population in Taiwan increased fram 3,123,302 in 1930 and
6,090,000 in 1946 to more than 15,441,000 in 1973. Of Taiwan's current
population, approximately 38 percent are categorized as agricultural.

In 1971 the population density in Taiwan was 412 persons per square
kilareter.l
Despite physical constraints imposed by nature, among other
achievements, real national incame increased by 348.1 percent fram 1952
to 1971, industrial production by 1,249.7 pe:;'cent and exports by 1,686.7

percent. The current economic growth and industrialization in Taiwan

lIt was 2, 22, 228 and 323 persons per square kilameter in Canada,
the U.S., U.K. and the Netherlands, respectively.
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stems fram the root of an econawy that only two decades ago was predam-
inantly agricultural. Taiwan's agricultural productivity is in turn
related to the successful implementation of the Land Reform Act.

Land reform in Taiwan was initiated in 1953, and was carried to
successful campletion in 1963. It was based on the triple policies of:
1) release of publicly owned agricultural land; 2) imposition of a .375
rental ceiling; and 3) land to the tiller. The land operated by the
Japanese prior to the end of World War II was made public, and was open
for sale or for lease to prospective tillers. The abjective we;s to
enable tillers to achieve land ownership. The value of the publicly
released land was set at two and a half times the value of the major
crops harvested, payable in twenty installments within a ten-year period.
A ceiling on rentals which an existing landlord could collect fram his
leasee(s) was set at 37.5 percent of the main crops harvested. The
government was authorized to: 1) purchase any agricultural land fram
landlords whose land holdings exceeded the allowable hectarage; and, 2)
to release the publicly purchased land to tillers under the provisions
enumerated above.

The resulting pride of ownership and econamic incentives helped
to propel the farmers to intensify their productive efforts and to channel
savings to investments on land. With the assistance fram the Joint
Cammission on Rural Reconstruction and the provincial goverrment, famm
arganizations mushroamed, up to date faming techniques disseminated,
pPrice information made more readily available, cooperatives were formed,
and export markets were aggressively sought. And to overcame the

dbstacle imposed by limited cultivable land, impetus was given to family



style livestock raising and fish culturing on land, and, on the seas,

to the rapid build up of the fishing fleet.

Agriculture and Other Sectors of the Econamy

The immediate beneficiaries of land reform were the rural population.
Yields increased, multiple cropping indices climbed, production of higher
priced agricultural products such as livestock and vegetables expanded,
fishery yields multiplied nearly five times in value over the past
decade and, most importantly, the per capita disposable incame to the
farm person increased. The increased purchasing power of the farm person
increased. The increased purchasing power of the farm persan, in turn,
helped industrial producers in the form of expanded markets for industrial
products. Throuwghout the years, the motto has been" "Agriculture
nurturing industires, and industries assisting agriculture."

The agricultural sector of Taiwan population has indeed been nur-
turing industries. Aside fram having provided the industrial and
service sectors with ready markets for the latters' products, the rural
econamy has been providing industries with raw materials, imported
equipments for industrial production with the foreign exchange earned
through the export of agricultural products, and rural Taiwan has been
supplying the ever increasing nurber of "farm bred" industrial workers.
The nurtured industries have taken roots and fructified.

Over the past nineteen years, industrial production has been
increasing at a steady annual rate of 14.7 percent. In the process of
econanic development, agriculture fell in relative importance within the
econamnic structure. A succession of four-year economic development plans

ha s been focusing its attention more on the expansion of secondary and



tertiary sectors. Agricultural production over the same past nineteen
years saw a meager annual growth rate of 4.8 percent.

It does seem logical that, faced with the urgent problem of popula-
tion increases on a nonexpandable island, and with the need of econamic
growth, a structural change in econamy fram agricultural to industrial
was called for. And the transformation has been successful. In the
year 1952, agricultural output accounted for 35.7 percent of the GNP
while industries contributed only 17.9 percent in the same year. By
1971, the proportion was almost reversed. Agricultural products and
their processed goods assumed 95.2 percent of total export values in
1952, In 1971, the figures slipped to a meager 19.6 percent. The econamy
as a wnole is indeed budding with 1ife. It nevertheless does not negate
the ract that tne farm persan's share of tne national per capita incame,
tnrough increasing in absolute new Taiwan dollar figures, has fallen

stead1ly.

Problems and Implications

Land tillers witness continued fragmentation of farm lands due to
the traditional practice of dividing family wealth—among which is
agricultural land—among surviving children, thus causing inefficient
use of productive resources. And despite the continued trend of off-farm
migration over the past two decades, the area of cultivated land per farm
person dwindled from .21 hectare in 1952 to .15 hectare in 1972. Farm
mechanization designed to raise yields ran into snags due to uneconomic
sizes of famms. The hidden tax on farmers in the form of mandatory crop-

fertilizer barter system, where agricultural products are deliberately



kept at depressed prices, added an additional burden. And farm invest-

ment incentives declined as capital and savings generated on farm could

be more profitably invested in industries or in the service sector. The
litany of woes may be continued at considerable length.

The root of many problems facing the agricultural producers seems
to be the fact that, in the process of economic development, agricultural
producers have borne more of the burden and have shared less of the fruits
than producers of the industrial and service sectors. And the problem is
magnified by the fact that 38 percent of Taiwan's population is
agricultural.

The increasingly unfavorable incame differential between farm and
nonfarm people not only limits the purchasing power by farm persons of
industrial products, it also curtails the reinvestment ability of persons
on farms. Low investment returns from farming activities relative to
industries discourages the flow of capital from the nonfarm to the farm
sector. And savings generated from farm people could well seep out of
the farm and flow into more lucrative investment opportunities in
industries. Low investment on farms means slow increases in agricultural
production and low per capita farm income fram faming activities. In
the long run it is to depress the purchasing power of farm population faor
industrial products, and therefore is undesirable both for the farm and
nonfarm econamies.

With rapid industrialization and increases in per capita incame
in Taiwan, farmers still experience depressed agricultural prices
relative to the prices of inputs, thus curtailing agricultural investment
incentives and further widening the already relatively inequitable income

gap between farm and nonfarm population in Taiwan.



The social implication of low productivities on farm in general
cannot be overlooked. With 38 percent of its population still residing
on farm lands, policy makers may not rest with assurance that social
problems of significant consequences will not emerge.

Also, an increase in the absolute number of persons on the already
highly congested farm lands will lead to further lowered labor produc-
tivity, directly affecting agricultural production, and indirectly

adversely affecting fam inocme.2

Need of Favorable Agricultural Policy Measures

The need is present to improve the current agricultural scene.
The government in Taiwan holds tight and effective control over econamic
policies.3 Farm persons are econamic beings responsive to econamic
incentives. Therefore, it is important for the policy makers to be
presented with alternative approaches to improve the lot of 38 percent

of Taiwan's population.

2'I‘his is a well known and accepted fact among econamic planning
agencies in Taiwan. Four Year Economic Development Plans and publica-
tions fram Joint Camission on Rural Reconstruction abound with refer-

ences to this. One of the empirical studies showed the following results
fram small farms in Taiwan:

log Y = 1.8431 + .4825 log X
(.1785)

land (.01 hectare)

- .1099 log X
(.1254)

+ .5193 log X

1 (.1454)

2 3

where: Xl =
X, = labor (labor day)
X3 = capital (NT$) and,
Y™ = yield per .01 hectare (kgs.)

Source: The Quarterly Journal of Land Credit, Vol. IV, No. 4, (September,
1967) (Taiwan: Research Department of Land Bank of Taiwan).

3l?‘or instance, the recently abolished crop-fertilizer barter system;
the quasi-voluntary lowering of all tourist hotel prices by 10 percent

to attract foreign visitors, etc.




There is the need to use policy measures: 1) to revitalize and
to stimulate the sagging agricultural sector; 2) to increase agricultural
yields to meet increasing demand for farm products from damestic con-
surers and for export purposes; 3) to narrow the per capita incame gap
between the farm and nonfarm sectors of Taiwan's population so as to
achieve a more equitable distribution of the fruits of econamic progress
and to maintain social orderliness; 4) to enhance the purchasing power
of farmm populatian for nonfarm products; 5) to induce farm persons to
reinvest their earnings and savings in agriculturally related activities;
and, 6) to speed up off farm migration both in order to supply the ever
increasing demand far nonfarm labor, and to remove high man-land ratio
pressure an scarce cultivable land. This study attempts to provide the
decision makers with information about same alternative courses of
action to satisfy the above needs.

General Background for Rice, Sugarcane and
Livestock Production in Taiwan

In this study, the consequences of raising prices of rice, sugarcane
and livestock products will be raised to different support levels will be
studied to ascertain consequences for agricultural production and the
per capita incame to the farm person. General background for rice,
sugarcane and livestock production is therefore given.

Rice is the staple crop in Taiwan and its cultivation is found in
all counties of Taiwan. Except in isolated areas, rice can be planted
twice annually in all rice regions. The total hectarage cropped during
the past have seen a slight decline fram 789,075 in 1951 to 776,139

hectares in 1970 while the total rice production has increased fram



1,484,792 to 2,462,643 metric tons for the corresponding period. In

1959, the value product fram rice was fifty percent of total value pro-

ducts fram all crops; by 1973 it fell to 44.8 percent. It however has

not failed to reveal the importance of rice in Taiwan. Same studies have

suggested a possible rice shortage in Taiwan in the future.4 But this

need not occur if policy alternatives III and IV as suggested in this

study be considered for adoption. One of the main reasons for the relative

slow growth of per hectare yield of rice is reluctance of farmers to

invest more heavily in crop production, and the other major acbstacle

is the inability to mechanize the fragmented farm lands. Given the price

support program for rice, the per hectare cash expenditure on rice

production, and correspondingly per hectare rice yield can be expected

to increase significantly.5
In terms of expart values sugarcane plantation is the most impor-

tant crop in Taiwan. Aside fram the fact that a very large percentage

of Taiwan farmers engage in sugarcane production (hence the possibility

of more equitable distribution of the benefits from price support program)

4Chen, Cheng-Sang, An Economic and Social Geography, Taipei: Fu

Min Geographic Institute of Economic Development, 1963, p. 292; and Chang,
Te Tsue, Long Term Projections of Supply, Demand and Trade for Selected
Agricultural Products in Taiwan, Taipei: The Research Institute of Agri-
cultural Econamics, National Taiwan University, 1970, p. 84. The latter
study suggested that there would be very little surplus rice left for
export purposes by 1980, while the former suggested a down right rice
shortage, even for damestic consumption by 1968. The feared rice shortage
did not occur in 1968. But as for 1980, with the hectares of rice plan-
tation decreasing far more rapidly than projected by the second study above
(1970-1973 period) a rice shortage could occur. This present study sug-
gested that, if the production relationships hold, and if either policy
altermatives III or IV be adopted, no such rice shortage need occur.

5See subsection on "per hectare yield" possibility in this chapter.




sugar export has traditionally found more ready, international markets
than other crops. Since 1949, more than 80 percent of Taiwan's sugar
production has been sold directly on the international market. Damestic
consumption accounted for only 10 percent of the total sugar produced,
while the remaining portion of approximately 10 percent is sold to local
canning industries, most of whose products also find their way to foreign
markets. With most of its exports going to Southeast Asia, Far East,
Middle and Near East regions and countries, increased productiop of
sugarcane resulting from price support programs in Taiwan is not likely
to suffer from shortage of international markets.

Livestock products are the third agricultural item suggested for
price support. Unlike same livestock producers in same econamically
more developed countries, most Taiwan's livestock producers are farmers
operating on very small scale, utilizing otherwise unproductive labor
such as the aged, the children and some wamen. Backyards of rural
dwellings are the breeding ground of hogs, whose value product in 1973
made up 96.0 percent of the value of all livestock slaughtered. The
large quantity of livestock supplied in Taiwan is attributable solely
to the widespread hog raising practice on fams. With each farm family
setting off a corner of the backyard, hogs scrounge and mire in the rud
far anything digestable in sight thus converting unusable "resources"
into valuable meat products. Sweet potato is the principal feed supple-
ment to residual "resources." Sweet potato production therefore also
needs to increase to expand livestock production and, as Tables 5.5,
6.4, 7.4, and 8.4, respectively show, do so with the price support

program for rice and sugarcane production.
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Study (bjectives

The abjectives of this study are:

1) To construct the hitherto unavailable time series data on per
hectare cash expenditure for the production of nine major crops in
Taiwan, 1959-1972.

2) To establish projective relationships for yields of the nine
major crops. Then, to predict the consequences of alternative production
possibilities for the years 1973-1984.

3) To project through time four alternative per capita faﬁn incame
streams and four resulting farm/nonfarm incame ratios for the years
1973-1984.

4) And help make recammendations concerning ways of closing the
incame gap between the farm and nonfarm populace through price support
programs for farm producers, thus encouraging "plow back" investments

by farmers for agricultural production.

Scope of Study

With given data, resources and time, this is a one man effort to
produce a general picture of future agricultural production possibilities
in Taiwan under alternative pricing and investment policies and programs.
It does not purport to be an exhaustive or intricate study of Taiwan's
agriculture.

The main concerns of this study are: 1) projections of agricul-
tural yields and farm incame streams through time; and, 2) the analysis
of projected results. Structural meanings are derived mainly fram
structural identities and accounting camwponents. Little claim is made
far the structural meanings in the interpretation of the regression
equations set farth in this study.
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Focus is on the predictive power of the entire system of regressian
equations, integrated with structural identities and accounting camponents,
culminating in the recursive generation of criterion variables and
yielding projected alternative incame streams for the farm population.

In the predictive equations, consideration is given to the multiple
correlation coefficients and statistical tests for eguations, but no
special attention will be given to testing the parameters of estimated
coefficients from the independent variables, whose parameters being of
questionable structural significance. |

BEmphasis is on projecting how same of the more important perfor-
mance variables--such as low yields on farm and widening per capita
incame gap between farmm and nonfarm populations--will vary with alterna-

tive camodity price policies and programs.

Justifications and Constraints

The reasons for this particular study are multiple. They include
the following:

1) Social stability is one of the major concerns of the government
in Taiwan. Population growth continues. Land is limited. The man-land
ratio has steadily been increasing. There is the need to raise agri-
cultural production to meet the increasing demand. There is the need to
guarantee the 38 percent of Taiwan's population on farm that increased
production will mean an increased incame stream and that increased farm
production and incame stream will give them a more equitable share in
the fruits of econamic successes than before.

There is the need to recapture the incentives and pride which the
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farm persons entertained after the land reform. This study intends to
explore the alternative ways of meeting the above needs.

2) Govermment publications have frequently indicated a widening
of the per capita income gap between the farm and nonfarm sectors of
the population. However, to date only intemmittent surveys on the subject
have been made, and there is an absence of contiguous time series data.
This study will construct the needed data to estimate the per capita
farm and nonfarm incame which both approximate the survey data and run
ocontiguously through time for more meaningful camparison. .

3) Goals have been set by the government for increased agricultural
productivity on a yearly basis. No analytical explanations are given as
to how ane factor of production may affect--positively or otherwise, and
to what extent--the yield of a given crop or farm product. This study,
therefore, intends to give the above topics same substance for more
meaningful discussions. And,

4) The policy makers, intent upon raising farm productivity and
closing the farm-nonfarm per capita incame gap, can make use of study
results that: i) point to the alternative consequences of various
agricultural cammodity price policy options; ii) analyze their feasi-
bility; and, iii) explain their reasonableness.

Limitations on this study which make it far fram being ideal are
numerous. To name a few:

1) Unavailability of detailed, consistent and camprehensive input
data on subsectors of agriculture in Taiwan.

2) The quite limited nuvber of observations from available data

for a time series study.6

6Fourteen to fifteen dbservations, depending on the variables in
question. '
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3) Absence of detailed well established policy measures with
respect to agricultural develomment in the future.

Given the above canstraints, this study attempts to make use of
existing information to offer sawe infarmation of value in choosing

among four future alternatives.

Order of Presentation

Chapter II will first detail the general methodological approach
taken in this study, the quantitative techniques used, the importance of
descriptive and projective information, and how government policy pro-
nouncements are to be incorporated in the study.

A discussion on the campilation of existing data, their sources,
categories, and the approximation of needed yet unavailable data,
especially time series data on the per hectare cash expenditure for the
production of major crops, will be detailed in Chapter III.

Chapter IV presents results fram regression equations and structural
identities. Predicted consequences for the four alternative policy
measures are given in Chapters V through VIII. An analysis of policy
consequences and implications is presented in Chapter IX.

Appendices containing hitherto unpresented tables are included.



CHAPTER II
GENERAL APPROACH AND METHODOLOGICAL ISSUES

Chapter I outlined 1) Taiwan's agricultural background; 2) the
problems facing agricultural production; 3) objectives, scope, constraints
and justification of this study. In this chapter, the followirg sub-
topics will be discussed: 1) the general approach to this study; 2)
projective equations; 3) structural identities and accounting camponents;
4) recursive generation of criterion variables; 5) policy values fram
goverment directives; 6) tests of dbjectivity in this study; and, 8)

arrival at recammendations and conclusions.

General Approach to this Study

The general approach taken in this study is that of a problem
solwving process. This study concerns itself only with the initial steps
of the process while leaving the latter anes to decision makers. More
Specifically, this study: 1) defines the prablem; 2) dbserves facts;

3) analyzes study results; and, 4) examines alternatives and makes
recammendations, while leaving to policy makers the remaining steps of:
5) actually deciding on the abjectives to be achieved; 6) effectuating
actions to be taken; and, assuming responsibility for the actions decided

Upon.

‘The general approach taken by this study is explained by the
folloW:i.ng fiqure.

14
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Problem Definition |
with interactions
with resource persons

L
Observation of Facts
with interactions
with resource persons

Analysis of Results
with interactions
with resource persons

X
Prescriptive Possibilities
with interactions

with resource persons

Output

Fig'l:l::e 2.1. General approach to the study.

Z\tterxdi.ng to steps one through four, interaction takes place between the
it""Eas,t;i.gator and the resource persons rather than between the former and
the Gecision makers. This does not exclude the future possibility or
Neeg to interaction with decision makers for refinement of the study

M for possible adaptation or adoption of the study recammendatiaons.
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Knowledge gained through interactions will be incorporated into the model
building and refining processes as well as into the interpretation of
study results. Fram inception of the study to its campletion, continu-
ous reformulation of concepts with respect to the problem and with
respect to abservation of facts and analysis of results will be based on
the new information and new knowledge gained through interactions.
Interactive process of conducting this study is exemplified in the figure,
where each step within the process is subject to interactions and feed-
backs until the result satisfactorily achieves abjectives of thJ.s study.

The praoblem is defined in Chapter I. (bservation of facts takes
the form of studying and assenbling available information/data for the
purpose of modeling predictive equations. This step is discussed in
Chapter III. The third step—analysis of results--includes: 1) dis-
cussing results from regression equations and accounting identities for
predictive purposes; and, 2) analyzing projected results fram alternative
policy measures. Chapter IV is concerned with the former, while Chapters
V throwgh IX present the latter.

Data Categories

The data to be used in the projective equations and structural
identities can be grouped under four general categories: state, inter-
mediate, policy and performance. State variables are variables whose
values, under given conditions, do not change "eratically" over time.

In other words, changes observed in a time series study of a state variable
are "gtable." They follow a determinable patterm under normal conditions.

For jnstance, the total area of agricultural planting is stable over time;
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its variation fram one year to another is either negligible, or in
general predictable as a function of time.

Policy variables are variables whose values change over time in
accordance with actions taken by policy makers. For instance, the lewel
of price support for a given crop is a policy determined variable. Its
value might vary fram ane year to another, and is determined on the
basis of policy objectives.

The third category of variables includes the intermediate variables
whose values are generated within the system fram relevant staté and/or
policy variables, and whose values are in turn employed to project
performance variables. For example, the per hectare yield of rice in
time period "t" is a function of per hectare cash expenditure on rice in
"t", which is in turn a function of the policy determined price of rice
in "t-1". Per hectare rice yield as an intermediate variable is é'xen
used, together with rice hectarage cropped, to campute the rice produc-
tion for time period "t". In caonjunction with price of rice, rice
production is again used as an intermediate variable to campute total
value product of rice in "t". Total value product of rice production
is eventually used to campute the contribution of rice to total farm
incame which is a performmance variable.

A performance variable is, therefore, a dependent variable generated
for a given time period within the system from the intermediate, state
and policy variables. Performance variables measure the conditions,
situations or things to which goodness or badness are attached; as such

they are normative.
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Projective Bquations

This study projects the per capita income consequences of four
policy alternatives for the farm people in Taiwan. These alternative
incame consequences are the result of: 1) alternative price policy
measures for selected crops; 2) altemative per hectare cash expenditures
by fammers; and, 3) altermative crop production possibilities.

Incame sources to the farm person fram farming activities consist
of; 1) incame fram crop production; and 2) income from livestock produc-
tion. We need first to determine the crop production possibiliti&s.

The basic projective equation for crop production is:

Y, = f (Xi ) fori=1,. . .,9 and t = 1959,. . .,1984
t t

where:

Y = the per hectare yield of crop;

X = the per hectare cash expenditure fortheproductjmofcropi.

There could be as many possible levels of per hectare yield of a
given crop as there are levels of per hectare cash expenditure. The
latter is a function of its per hectare value product in t - 1. In
other words, it is a function of the per hectare yield in t - 1, and of
crop price in t - 1. '

In an ideal study of this nature, the system would be composed of
structural equations which would then be transformed into reduced form
for estimation. After transformation of these estimates back into the
parameters of the structural equations, the projected values of dependent
vari gbles would then be incorparated into structural identities.

In this study, however, the projective equations set forth are



19

not structural. The reasons for not developing these projective equations
in the structural form are: 1) the many variables and relationships
anong them needed to write structural equations are not well known; and,
2) even if all the variables and relationships needed to write the
equations structurally were known, much of the data needed to estimate
their coefficients is unavailable. A simple example is that the per
hectare labar input for the production of a given crop has never been
recorded. _

We could make believe the needed variables for these structural
projective equations are known, and that the data needed for the estima-
tion of their coefficients could be approximated. However, such estimated
results would be misleading. It is better, therefore, to recognize and
accept the shortcomings enumerated and to make the projections with
available information rather than to conduct a research that ends in
misleading results.

In this study, therefore, no claim is made that the projective
equations set forth are structural. Due to the lack of detailed
knowledge and data needed to construct structural equations, the projective
equations set forth in this study do not weave into a system of "n"
equations with "n" unknowns which can be reduced. Rather, the projective
equations set forth in this study are probably partially reduced forms
of unspecified and unknown structural equations. Each of these equations
is distinct, and the endogenous variables are expressed as functions of
exogenous, lagged endogenous or policy variables. Their strength is not

so mach in their individually estimated parameter as in their nonmonetary

parameter and in having the estimated results fed into structural



20

identities in a later stage. The projective equations and structural
identities employed in this study did project variables satisfactorily.l
Thus, we proceed with the discussion and presentation of the pre-
dictive equations used in this study. The first equations to be deter-
mined for projective purposes are those for the per hectare yield of
major crops. Instead of a lump sum calculation and projection of total
agricultural value product, the per hectare physical yield of each
individual crop is estimated from logarithmic regression equatlons
Thereafter, for each given year, the per hectare yield of an individual
crop, together with its unit price and harvest hectarage will provide
the total value product of that particular crop.2
The sumation of all such individually estimated crop yields,
together with their respective unit prices and harvested areas, gives a
total value product of cropping activities for that year. This summed
total value of agricultural products were estimated directly. This is
so because the errors in individual estimates will probably cancel out

each other's effect and produce a relatively smaller error on the aggre-

gate final value product. This procedure also allows the inclusion, use

]'Frederick V. Waugh, when contrasting the practical usefulness of
aLS technique and the more camplicated models for projective purposes
has the following to say: ". . .least square estimates are unbiased, and
that the basic structural true equations give biased estimates of the
expected value of the dependent variable." (Frederick V. Waugh, Econo-
metrica, Vol. XXIX, No. 3, (July 1961), p. 386.) Trygve Haavelmo showed
that ". . .if one wants the expected value of ¥) given X, it is the
structural equatlors that is biased, and the least squares equation that
is unbiased." Ibid., p. 388.

2 . ,
I.e., Value PrOdUCtit = Yleldit . prlceit - Hectares cropped;
for i =1,...,9and t =1959,. . .,1984. See subsection on structural
identities in this chapter. Prices are policy determined whereas the
hectares cropped are a function of time.
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and analysis of more information than if estimation of the total value
product of farming were done directly.

The predictive equations set forth in this study embrace two sub-
sectors of agriculture: crops and livestock production. The basic

equations fitted for predictive purposes are:

a) Crvops:3 logYi = log a, +bi log Xi fori=1,...,9
t . t

and t

1959,. . .,1984
where:

Y = per hectare yield of crop, and,

X = per hectare cash expenditure.

Under policy alternative I, the per hectare cash expenditure is a
function of time. Under policy altermatives II through IV, the per
hectare cash expenditure is estimated by the following equation (see
tables in Appendices C, D, and E):

Pit / Pat

Zit = Xit Pl / Pa [0. + B (VPat_l)]
t-1 t-1

where:
Zi = unadjusted per hectare cash expenditure for crop i,
t
X. =Y. /Y , where: X. 1is a ratio, and, Y = average
Lt 1 g 1 8-1

per hectare cash expenditure in t - 1 (NT$/hectare)

Ya = calculated fram the following equation:
t

3chrbinations of many other possible predictive variables have been

tested for the variations in the dependent variables. Due to one reason

or another, the above listed format appears to be most satisfactory. For
test results, see Chapter IV. Chapters III, V, VI, VII and VIII explain

more fully how the per hectare cash expenditures are estimated under the

foux- policy alternatives.
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k=1
for i, jand k= 1,. . .,9 respectively and t = 1959. . .,1984
where: Pi = price of crop i (NT$/1,000 kgs.)
t
Qj = per hectare yield of crop j (1,000 kgs./hectare) and,
t

Hk = number of hectares cropped for crop k, where Hk is a
t function of time.

= price of crop i in time period t (NT$/1,000 kgs.)

t
= average price of all crops in t (NT$/1,000 kgs.)
t
B = the constant term and the estimated coefficient fram the
equation Ye = f(VPa )
t-1
where: y, = the average per hectare cash expenditure in time
t period t (NT$/hectare), and
VP = the average per hectare value product in time
period t - 1 (NT$/hectare)
P. fram 1959 to 1973 is from recorded data whereas fram 1974 through
1t 1984 is policy detemmined.

Py is camputed via the following equation:

P
P
a and

t
9 9
I L P, Q.
p -JFlisl 't e
a, 9
r Q.
j=1 Jt
for i and =1,. . .,9, respectively, and
= 1959,. . .,1984
where: Qj = the quantity of crop j (1,000 kgs.)
P. = the price of crop i (NT$/1,000 kgs.)

i
The above equations yield the unadjusted per hectare cash expendi-
ture for a crop (see, e.g., Table C.2 in Appendix C). To reach the

adjusted per hectare cash expenditure, the following process is carried

out =
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x oJ3=li=l 't
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t

foriand j=1,. . .,9 and t = 1959,. . .,1984

where:
Xit = adjusted per hectare cash expenditure for crop i (NT$/hectare),
Zit = unadjusted per hectare cash expenditure for crop i '(N’I‘$/hectare) '
Hjt = hectares cropped for crop j (Hectare)
Ya = average per hectare cash expenditure (NT$/hectare),

And this average per hectare cash expenditure is in turn cbtained
via:

Ya = [(a+ 8B (VPa )] for t = 1959,. . .,1984
t t-1

where: Ya = average per hectare cash expenditure in t (NT$/hectare)
t
VPa = the average per hectare value product in t. (NT$/hectare)
t-1
b) Livestock:
(i)" log ¥ =1log a+ b log xt—l for t = 1959,. . .,1984

where

Y = livestock slaughtered (head) and,

X = national per capita incame t-1 (NTS$)

(ii) loth= loga+bl logxlt+b2 log th
for t = 1959,. . .,1984

where: Y = production of poultry fowls (heads)

X, = price of poultry (NT$) and,

X, = total population (persons)

(iii) log Y = log a = b log X

t-1
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for t = 1959,. . .,1984
where: Y = production of milk (tons), and,

X = national per capita income

(iv) log¥=1loga+blogX_, fort=1959,. . .,1984
where: Y = egg production (1,000s) and,

X = number of fowl.

Structural Identities and Accounting Camponents

Having detailed the nature of the projective equations used in this
study, and having outlined the projective equations for crop and livestock
subsectars, we may now discuss in greater detail the operation and role
of structural identities and accounting cawponents. The identities and

accounting camponents, and their relationships are presented below:

9
we) = 5 By 0y cHy  foris=l...9adt=195,. . .94
t t
where:
TP, = total value product of nine major crops (NTS$)
P = policy determined price for crop i (NT$)
Q = quantity of per hectare yield (kgs.) and,
H = hectares c.:ropped.4
'I‘VPZE'I‘VPi +TVPj fori=1,. . .,9and t =1959,. . .,1984

t t
l,. . .,n

3

4Iorvg Term Projections of Supply, Demand and Trade for Selected
Agricultural Products in Taiwan uses a trend approach in determining
Future hectarages of individual crops, with minor adjustments. In this
study, the trend approach is adopted for hectarages cropped in the future,
with minor adjustments made if appropriate. That is, hecatres cropped
per major crop is a function of time.
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where:
VP, = total value product of all crops (NTS)
TVPi = TVPs of the nine major crops, and
TVPj = TVPs of all minor crops (NTS$)
4
TVP3 = i§l Pi . Qi fori=1,. . .,4and t =1959,. . .,1984
t t
where:
'IVP3 = TVP of livestock products,
= price of livestock item (livestock slaughter, milk, eggs,
poultry) (NT$) and,
Q = quantity of livestock produced.
2
™p, = L TVP for k = 1 and 2 (crops and livestock and,
4t k=1 kt
t =1959,. . .,1984
where:

TVP, = total value product fram agriculture (NT$)

TVPagt - TCt

for t = 1959,. . .,1984

Y. = per capita farm income fram faming activities in NT$/year
= farm population t,

TVPa = total value product from farming and livestock production
9 (N1$) and,

TC = total cost of agricultural production.

+Y faor t = 1959,. . .,1984
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where:

Yt = total per capita incame for a farmm person in NTS/year,
f

Yf = per captia fam incame from agricultural production in
t NTS$/year; and,

Y nf, - Per captia income to the farm person fram nonfarming activities

t  (NTS)
Mo =Yg ) * Pe,
Y = +Y for t = 1959,. . .,1984
n P t
t nf
t
where:

Yn = per capita incame of a nonfarmm person in NT$/year,

Yt = national per capita income (NTS)

th = per capita incame of a fam person in NT$/year and,
t

Pf , P nf. = total farm and nonfarm population, respectiwvely.
t t
And finally,
Y EY -Y fOr t= 1959’0 . 011984
d. ~ n Tt
where:

Yy = per capita incame difference between farm and nonfarm person

Ynt = per capita incame of a nonfarm person (NT$) and,
th = per capita incame of a farm person.5
t

In view of the above identities and accounting camponents, due to
the various policy determined farm cammodity prices and correspondingly

5Besides the differences in terms of absolute NT$, the per capita

farm jincame as a percentage of that of a nonfarm person's will be given
for camparative purposes.
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their alternative yield/production responses, there will be carrespond-
ingly many alternative total value products.

Thus, via projection equations, structural identities and account-
ing camponents, the possible trends in per capita incame streams to the
farm and nonfarm persons in Taiwan and the differences in their incame
streams may be projected through time. Camparisons will be made and
analyzed. Conclusions and recamendations will be developed and presented

in Chapter IX.

Recursive Generation of Criterion Variables

The projective equations set forth in this study run recursively
by virtue of: 1) recursivity in the equations; and 2) exogenously
determined policy variables. Both of these points are demonstrated in
the camputational process and is described in Chapter III and Chapters V
through VIII. the nature of recursivity in this study may first be
explained in the following manner.

In Chapter VI through VIII of this study, the per hectare yield
of rice, for instance, is a function of its per hectare cash expenditure.
The endogenous variable—per hectare yield of rice—is determined one
crop at a time, year by year. The per hectare yield of rice in time
period I is detemined fram the value of its per hectare cash expendi-
ture in the corresponding period, independent of the other endogenocus
variables. Its solution "then appears in the second endogenous variable"
by virtue of the following link:

For instance, under price policy alternative III, 1974's per
hectare yield of rice is a function of 1974's per hectare cash expen-

ditur~e on rice production. However, 1974's per hectare cash expenditure



1 4
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on rice production is a function of the following three factors:

1) The change in the unit price of rice fram t-1 to t (i.e. 1973
to 1974) relative to the province's average change in price for all
crops for that corresponding time period. 'I'hat ratio as camputed is
1.005. That means, relative to the changes in the prices of other crops
fram 1973 to 1974, the price of rice had a more rapid increase. This
more rapid increase positively affects 1974's per hectare cash expenditure
on rice production. This is made clear in conjunction with the following
factor.

2) The secord factor affecting the per hectare cash expenditure
on rice production in 1974 is the ratio of per hectare cash expenditure
for the production of rice to the province's average per hectare cash
expenditure for all crops in 1973. In 1973, that ratio was .792. That
means, given 1973-1974's relatively more rapid increase in the price of
rice (1.005) than that of other crops, and given the existing ratio of
per hectare cash expenditure on rice production to that of the province's
average in 1973 (.792), the ratio of per hectare cash expenditure on
rice to that of the province's average in 1974 will relatively increase.
The product of 1.005 x .792 is .796. Which means, due to the price
changes fram 1973 to 1974, and due to the existing ratio of per hectare

cash expenditure on rice to that of the province's average in 1973, that
ratio in 1974 is increased fram .792 to .796.

3) The third factor affecting 1974's per hectare cash expenditure
on rice production is the province's average per hectare value product
in 1973. That means, if the per hectare value product in t - 1 (1973)

was high, then the producer would have a greater incentive to invest more
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heavily in t (1974). Conversely, if the value product in t-1 (1973) was
low, the farmmer would be less prepared and less capable of investing
heavily in farm production. In our example of rice production, given
the average per hectare value product in t-1 (1973), the 1974's per
hectare expenditure is NT$ 9,926, a net increase of NT$ 2,342 over 1973.
This is so because the average per hectare value product in 1973
witnessed a significant increase. This NT$ 9,926— (the 1974's average
per hectare cash expenditure)--is then multiplied by the ratio of .796
mentioned above (the ratio of per hectare cash expenditure on J;ice
production to that of the province's average) which yields a NT$ 7,901.
That means, 1974's per hectare cash expenditure on rice production is
also a function of 1973's average per hectare value product.

To sumarize, time period t's per hectare cash expenditure on a

given crop is a function of: 1) the change in the unit price of crop

fram t-1 to t relative to the province's average change in price for all

crops for that corresponding period; 2) the ratio of per hectare cash
expenditure for the production of crop to the province's average per
hectare cash expenditure for all crops in t-1; and, 3) the province's
average per hectare value product in t-1.

Instead of having all equations in a statistically recursive
fashion, we employ structural identities resulting in lookup tables,
where values of dependent variables--per hectare yield of cropi—in
"t" depend on values of independent variables in "t-1", where the policy
determined alternative price levels of agricultural camnodities set the
recursive process in motion. The function is not so much in statistical

r'egression form as in a mathematical, camputational form.
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Policy Variables from Government Directives

Under the subsection "Data Categories" in Chapter II, it was
pointed out that among the variables used in this study are policy
variables whose quantitative "values" through time are determined on
the basis of actions taken by decision makers. An example of a policy
variable is the level of price support, whose quantitative "value" is
set by the policy makers. The decision to support the prices of certain
major crops, for instance, is based on the following: 1) value concepts
in the ethical or normative sense; 2) positive concepts; and, 3) a
decision rule. These points are briefly discussed in the following
paragraphs.

In the early 1970's, for instance, the policy makers in Taiwan
became more and more aware of the widening per capita income gap between
the farm and nonfarm sectors of Taiwan's population. Though the per
capita nonfarm incame was increasing rapidly, the per capita farm incame
Was lagging farther and farther behind. Considering the fact that 40
Percent of Taiwan's population was then agricultural, such unequitable
distribution of national incame was considered wrong and bad. As a
result, the policy makers initiated measures to correct this undesirable
Situation. A price support program for major crops was introduced.
This measure is not reflected in a statistical analysis of past data and
therefore such information needs be incorporated into a study to make
future projections of per capita farm incame more accurate.

However, to know that a price support program for agricultural
SMModities has been initiated is not sufficient information. We must

4SO know the extent of govermment price support so that the quantitative
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"value" of policy determined variables may be ascertained and incorporated
into the projective equations. It is the policy makers' role to determine
the levels of price support. And the policy makers need to resort to

both positive and normative concepts; for the future is built on the
Present and the past. What has been and what is must be considered
when endeavoring to guide the econamy to what "should be."

Having envisioned positively and normatively what has been and what
is, the policy makers must agree on a decision rule to arrive at a
specific quantitative "value" for a given policy variable. A cammon
dencminator for reaching a specific decision is to avoid bad and achieve
good. This study does not purport to scrutinize how the policy makers
arrived at a specific decision but what has been decided upon. More
specifically, this study uses the alternative quantitative "value" of
policy determined variables—i.e., price suppart levels for major crops--to
project the resulting production and income consequences to the farm
Population.

Because of the "nontrend" consequences to future farm production
and future per capita farm incame as a result of policy determined
agricultural price support measures, infarmation on policy determined
quantitatjve "values" of policy variables must accordingly be incorporated
in the Projective process to make projections more approximately reflect

future reality.

Tests of Objectivity

If a study is to make any contribution to the field of inquiry,
both the investigator and the knowledge generated thereby need pass the
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test of adbjectivity. One definition of objectivity is as follows:

2Applied to an investigator, the ideal of an investigator

being unbiased, fair, impartial and accurate in the sense that

he is willing to subject his concepts, both normative and

nonnormative, to tests as to their dbjectivity. Applied

to a concept, a concept is regarded as cbjective if it has

thus far passed the tests of (1) logical consistence with

Ppreviously accepted concepts and with other new cancepts based

on experience, (2) clarity, and (3) workability.®

The key to the investigator's being objective in his approach is
his willingness to submit his conceptual framework to impartial testing.
He is willing to reject or to revise a concept that does not measure up
to the above definition of adbjectivity. His general philosophy towards
inwvestigation is: attachment, but detachable. He is detachable in the
Sense that evidence supersedes personal feelings and preconviction.7
It is within the framework of the above definition and description

that this inquiry attempts to maintain dbjectivity. The use of statis-
ti cal and econcmetric tools and accounting indentities on the basis of
©xisting data and accepted econamic thinking--within the confine of
fea.sibi]_ity due to constraints mentioned in Chapter I--is impersonal
SNowugh to keep subjectivity from entering into the picture. Subjection
Of initial study results to statistical analysis and to revision, or
PoOssible rejection, are part of the procedure in this study. No future

Teality is available to test the accuracy of predictions about the future

——

6Korean Agricultural Sector Analysis and Recammended Development
S\trag = = ean icaltur eCctor .
{kase lLansing, Mlchlgan. Michigan State University), pp. 34-35.

7

Johnsan, Glenn L. and Lewis K. Zerby, What Economists Do About
Values. (East lansing, Michigan: Michigan State University), pp. 222-227.
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by following alternative policies and programs. But verification or the
establishment of credibility for estimates may be made in light of the
following passage:
First, the nature of the projections and simulation must be
clearly understandable to potential users or they will not
be accepted; and second, campetent men experienced in the field
. « .must be convinced that the design, policy, or program
being simulated will actually work more or less according
to the model used.8
These tests will be embodied in the following chapters when
evaluating the prediction equations and identities to be constructed,
when analyzing and evaluating prediction results, and when formulating
recammendations and drawing conclusions. Steps will be taken to insure
that: 1) the nature of the predictions is understandable to potential
Users, and 2) that knowledgable persons agree to the workability of

Prescriptions which might be based on them.

Arrival at Recamendations and Caonclusions

The projected results will be used in the following manner in
QXx"Qer to reach recammendations and conclusions. Several alternative
PO jcy strategies will be investigated.

There are four alternative crop price policy measures resulting
in four sets of possible yields and revenues. The resulting per capita
incane differences between the farm and nonfarm sectors of the population
in Taiwan will then be canpared. Since the per capita farm incame was
N1y 28.2 percent that of a nonfarmer in 1972, we may immediately deter-

™dne whether any of the price policies perpetuates the widening per capita

—

8Johnscn ard Zerby, Ibid., p. 226.
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income gap between these two sectors of Taiwan's population. If so, it
can immediately be considered undesirable (wrong), and a recammendation
made that that price policy not be accepted.

If one of the possible per capita farm incame streams only maintains
the status quo of incame distribution (i.e. around 28.2 percent for the
farm person as in 1972) then that crop price policy measure is likewise
to be considered undesirable.

If an incame stream promises to narrow the incame gap, then the

time needed to close the incame gap can be estimated. If the rate is too
Slow, then this crop price policy alternative will likewise be considered
undesirable. Attempts will then be made to arrive eventually at a
POssible per capita farm incane stream that is: 1) feasible; 2) reasonable;
3) realizable within a short period of time; and, 4) capable of narrowing
the gap of per capita income streams between the farm and the nonfarm
POpulation in Taiwan.

When considering ane or several acceptable alternatives to enhance
the jncome streams of farm population in Taiwan, feasibility and reason-
Qb1 eness will be taken into due consideration. However, since the past
PoO] jcies had deliberately kept the farm prices at very low levels for
tog long and since the national per capita income as a whole is rising at
QA xapid rate, to increase fam person's income at a faster rate relative
€O that of the nonfarm person cannot be deemed unreasonable, provided
the per capita incame increment to the farm person in NT$ terms does
NOt cutstrip that of the nonfarm persan.

The consideration of feasibility, in general, will be weighed

Primarily within the framework of govermment's plans. And recent programs
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will also be studied to determine the feasibility of a given lewvel of
price suppart far selected farm products.

By camwparing predicted per capita farmm incame streams with pro—
jected national per capita incame streams, the feasibility and reason—
ableness of proposed measures can be examined. And in light of feasi-
bility and reasonableness, conclusions and recammendations may be
arrived at.

Having so far outlined the general methodological issues, and the
quantitative techniques to be used in this study, and having discussed
how the study results will be used to reach recammendations and conclusions,
we may now proceed to discuss in the following chapter how the needed

Yet unavailable data were constructed.



CHAPTER III
DATA DISAGGREGATION AND ASSEMBLAGE

In Chapter II, the general approach to this study and the quantita-
tiwve techniques to be used were outlined. 1In this chapter, data sources
are described. The sections which follow explain how the time §eries
data on per hectare cash expenditures for the production of major crops
were constructed and how data for other projective variables were

detemined.

Data Sources

The observation period is 1959 through 1973. Govermment publica-
tions and studies camissioned by goverrment agencies camprise the major
Sources of information used in this study.l Three publications deserve

brjief mention. They are: 1) Taiwan Agricultural Yearbooks; 2) Report

fr\cn Farm Record Keeping Families; and, 3) Report on Taiwan's Agricultural

Tryput-Output Survey, 1970.°2
\

lUnde.r this section, only a few of the much used sources are briefly
Teviewed. How data contained therein are used will be detailed under the
Subsections "Allocation of Cash Expenditure to Major Crops, 1970" and
Canstruction of Time Series Data". Brief discussion on other data
Sources will be given when appropriate.

2'I'aiwan Agricultural Yearbook, Vols. 1959-1974. (Taiwan: Depart-
T™Ment of Agriculture and Forestry, Taiwan Provincial Goverrment). Report
Eran Farm Record Keeping Families in Taiwan, (Taiwan: Department of
Agriculture and Farestry, Taiwan Provincial Govermment). Report on
Taiwan's Agricultural Input-Output Survey, 1970. (Taiwan: Department
OFf Agriculture, Taiwan Provincial Govermment, 1971).

36
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Taiwan Agricultural Yearbooks, 1959 through 1974, provide annual

yields, cropped hectarages and prices of individual crops as well as
production data on fishery, farestry and livestock subsectors and their

respective prices.

Report from Farm Record Keeping Families in Taiwan is a series of

edited reports by the goverrment on farmers who have kept detailed records

of their activities over the years.3

And, Report on Taiwan's Agricultural Input-Output Survey, 1970 is a
surwvey done mainly for the purpose of providing decision makers with
information to determine price support programs for some of the surveyed
Crops. The major items surveyed include: crop prices, expenditures on

4

Seedlings, fertilizer, insecticides, water, feeds, etc.” The data on

input ratios contained in this report enable us to derive the annual per

—

31t ariginated in 1953 when only a handful of willing and able
Taiwanese farmers who, under the supervision of knowledgable personnel
fram their respective districts, kept statistics of their activities in
Q uniform format. Though the number of farm families which keep records

S been increasing over the past years, 1972's report includes only 480
farm families' statistics. Despite the fact that the nuwber of farm

keeping families represent approximately 1/2,000th of the total

farny families in Taiwan, many of the agricultural research projects in

iwan have based their studies on the data of this report. Since it is
R Qetailed statistical report of those families' activities, and since
Mamny official research projects are based on these data, it provides this
Stwudy with a "resource pool" in cases where more detailed yet unavailable
Aata were needed. .

4No explanation was given to the sampling technique or sample size.
The Report is otherwise detailed. Unlike revenue figures in Taiwan
&icultural Yearbooks, where crop prices were quoted in terms of what
= farm producers actually received, revenue figures and input prices
Siven in this Report were based on market prices for farm products. For
Megningful utilization of data from all available sources, therefore,
Synchronization of these sets of data will be in order.
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hectare cash expenditure through time. We now proceed to the presentation
of the main concern of this chapter-—construction of unavailable time

series data for fitting projective equations.

Use of Aggregate Data and Data Disaggregation

Recorded data on the annual hectarage of a planted crop, crop prices
and yields per hectare are specific and detailed in the above mentioned
publications. However, cash expenditure for the production of various
crops is a derived lump sum figure which does not specify the allocation
to each crop. We now proceed to explain how available data are utilized
and how aggregate data are disaggregated for use in this study.

The major crops whose production is to be projected through 1984
are: rice, sweet potato, corn, soybean and other beans, tea, sugarcane,
Peanuts, fruits and vegetables.” Needed for fitting the projective
€quations are the per hectare cash expenditures for the major crops.6

For the purpose of explication, take the year 1970 as an example,
(See Table 3.1 on the following page).

1) Fram Report from Farm Record Keeping Families in Taiwan, 1970,

the cash expenditure per cropped hectare is NT'$ 22,326, of which NT$ 8,137
—

. 5In:i.i:ially, mushroam production was also included among the pro-
J&ctive equations. But because the R2 of its regression equation was
Zexo, and because its value product accounts for appraximately only two
BPex-cent of the total value products fram crops, it is dropped fram the
Se+t of projective equations.

6Nunerous other potential exogenous variables had been used to test
their projective power on the variation in the dependent variables. But
l?Qcause of unsatisfactory results or due to undesirable features result-
Ang fram these tested projection equations, per hectare/per crop cash
Sxpenditure alone was eventually adopted as the lone independent variable
far the projection of these major crops' production.
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is spent for livestock and feeds. That leaves NT$ 14,189 as operating

expenses for each hectare.

2) Cropping index for 1972 being 1.826, then NT$ 14,189 + 1.826 =
NT$ 7,771 which is the operating expenditure per cropped hectare for
1970.7

3) The year's revenue per cropped hectare--excluding revenue from
other sources, such as livestock raising-—being NT$ 21,932, then the
input-output ratio for crop raising is NT$ 7,771 + 21,932 = . 354.

4) Fram Taiwan Agricultural Yearbook, 1971, the summed total value

Products of these major crops for 1970 is NT'$ 28,774,981,000.

5) Since the input-output ratio for 1970 as calculated is .354, then
- 354 x 28,774,981,000 = NT$ 10,186,343,274 which is the total operating
&Xpenses for the major crops in Taiwan, for the year 1970.

6) Again, fram Taiwan Agricultural Yearbook, 1971 we sum up the

total hectares for these crops for 1970 which is 1,528,120. And divide
the latter into NT$ 10,186,343,274, we cbtain NT$ 6,666. That means the
RAVerage per hectare cash expenditure for the major crops in Taiwan, for
the year 1970, is NT$ 6,666. The next step in the process is to
Aoproximate what proportion of that NT$ 6,666 is spent for the production
QOF each of the crops for 1970.

\

7Cm.:ppi.ng index refers to the number of times a hectare of land is
opped each year. The figure 1.826 in the text means that, for Taiwan
PXrovince as a whole, each cultivated hectare of land was cropped 1.826
Tdmes in the year 1972.
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Allocation of Cash Expenditure to Major Crops: 1970

A province wide survey was made for the input-output relationship

for major crops in Taiwan in 1970 which produced data on per hectare

operating expenditures for the major crops.
In Table 3.2, per hectare cash expenditures for crop (colum 1)

is multiplied by the nurber of hectares of that crop for the year

(colum 2). Total cash expenditures for these major crops are found in
colum 3. The sum total of cost for raising these crops (bottam of
column 3) is then divided by the sum of total hectares cropped (bottam

of colum 2) to arrive at the province's average per hectare cash
expenditure, i.e., Ifrgzg‘ltggisﬁl}lzgm NT$ 15,750/hectare.

Having arrived at the above figure for the province awverage per
9thepe.rhectarecashexpenditureper

hectare cash expenditure for 1970,
respective crop is divided by that average to arriwve at a series of

ratios as follows:
NT$ 11,532/15,750 = .731

NT$ 12,976/15,750 = .823

Rice:
Sweet Potato:

8See Table 3.2 on the following page. Note, the cash expenditure
igures fram this survey report does not square with those computed from
Table 3.1. Synchronization of these data will be discussed shortly.
9Ilscc:ordl.ng to data from Report on Taiwan's Agricultural Input-Output
S“IVE SWrwvey, 1970, all items are priced according to market values. It is
ferent fram figures fram Taiwan Agricultural Yearbook where all
b;gl-lres are based on farm level prices. Synchronization of the two will
made.

—_———
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Table 3.2. Adjusted per Hectare Cash Expenditure for the Production of Major Crops in
Taiwan, 1970

Crop Unadjusted Hectares Colums Ratio of Per Adjusted
Per Hectare Cropped 1lx2 Hectare; Ex- Per Hectare;
Cash penditure to Cash
Expendi ture the Province's Expenditure
Average Per
Hectare Cash
Expendi ture
(1) (2) (3) (4) (5)
NT $ Hectare NT$ Mill. NT $
Rice 11,532 776,139 8,950 .731 4,873
Sweet Potato 12,976 228,713 2,968 .823 5,486
Corn 9,666 22,641 219 .613 4,086
Soybean and
Other Beans 6,139 57,991 356 .389 2,593
Tea 4,951 33,253 165 .314 2,093
Sugar-cane 22,789 86,247 1,965 1.446 9,639
Peanut 8,226 87,477 710 .522 3,480
Fruits 42,425 94,042 3,990 2.691 17,938
Vegetables 33,313 141,540 4,690 2.113 14,085
Mushroam 555,529 77 43 35.238 234,897
1,528,120 24,065

Sources of Information: Column 1 - Taiwan Agricultural Input-Output Survey Report,

1971.

Column 2 - Taiwan Agricultural Yearbook, 1971.

Column 3 - Column 1 x column 2

Colunn 4 - 24,064,931,737 : 1,527,381 = 15,765
Then, column 1 : 15,765 = ratios in column 4.

Column 5 - Colum 4 x 6,666, where NTS 6,666 is fram
Table 3.1, colum 11, for the ycar 1970.
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These ratios appear in colum 4 of Table 3.2. These ratios repre-

sent the cropi's per hectare cash expenditure relative to that of the

province's average per hectare expenditure.
For our study, this province average figure of NT$ 15,750 per hectare's

cash expenditure may not be used. The reason: all inputs have been
priced at market values rather than what the farmers actually paid in

cash and in kind, or what the fammers actually received by selling crops

on fam level priJcesz.]'0 If one were to accept this NT$ 15,750 per hectare

cash expenditure figure as actually paid by the fammers, then the pro-
vince's sum total of operating costs (in the form of fertilizer, seeds,
pesticides, water etc.) for faming in 1970, even though self supplied
laboxr costs are excluded, would have exceeded the total farm value product

given by Taiwan Agricultural Yearbook, 1970 whose data are more detailed,

reli able and authoritative. 11

The ratios as listed in column 4 of Table 3.2, however, should

accurately reflect the c.ropi's per hectare cash expenditure relative to
the province's average per hectare cash expenditure, and hence this set

of ratios may be usefully employed to campute the "actual" per hectare

Cash expenditure for 1970.

\

lo'l‘he possible explanation for this wide divergence between NT$
15,750 and NT'$ 6,666 (Table 3.1, colum 11) as the province average per
cash expenditure might reside with the fixed asset theory. Due
© Pricesyisition > WP > Priceg,iyage On the fam level, when both
COSt and revenue are calculated on the farm level, both figures would be
iderably smaller than if calculated on market price level.

ll’lha total revenue from all crops for 1970 is NT$ 30,405 million.
Note, the NT$ 24,065

Taiwan Agricultural Yearbock, 1972, p. 24).
l'm'“ll.mn in Table 3.2, the supposed cash expenditure for the production of
Majar crops for 1970, does not include cash expenditure on the production

c’flm'.noc:'c:r:cpsanddxa@notincluﬁeh:i.redlaboroosts.
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Consequently, by multiplying the ratios in colum 4 of Table 3.2 with
the "provincial average of cash expenditure for per hectare cropped"

in column 11 of Table 3.1, we obtain the "adjusted per hectare cash

expenditure” in colum 5 of Table 3.2.
The method of deriving per hectare cash expenditure for each of the

major crops for the year 1970 has now been presented. Two more points
needdetailed explanation: 1) how per crop/per hectare cash expenditure
figures for years after 1970, and 2) how figures of cash expenditure per

crop/per hectare for years prior to 1970 are cbtained.

Cash Expenditures for the Major Crops, 1971 and 1972

Cash expenditure for the major crops for the year 1971 may be

explained by Tables 3.3 through 3.5. Table 3.3 presents the prices of

the major crops.
Given the prices of individual commodities, average prices listed

On the last row of Table 3.3 are obtained from the equation:

10
I VP,
i=1 't .
P == foriand 3=1,. . .,10 and
a, %0
Q. _
i=l Jt t - 1958,0 . .'1973

Thus, for 1970, the equally weighted price per 1.000 kgs. for all

Cxrops is NT$ 1,899 whereas for 1971 it is NT$ 1,679 per 1.000 kgs.
We wish to know the price changes for individual crops relative

O the movements for changes in average prices for these major crops. For,

We believe that relative changes in prices for this year's crop affect the

Next year's relative adjustments in cash expenditures for cropi's
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production. The change in relative price is measured by:

Pit/Pat
for i=1,. . .,10 and t = 1959,. . .,1973

where:
Pi = the unit price of crop, (NT$/1,000 kgs.) and,
Pat = the average price of all the crops.12

Table 3.4 presents the relative changes in price ratios of these
majar cmps.l3

Up to this point, several sets of information have been constructed
for use: 1) the 1970's relative ratios of cash expenditure for each crop
(Table 3.2, colum 4); 2) the ratios of camodity price changes relative
to the average (Table 3.4); 3) the province wide average cash expenditure
for year 1959 to 1972 (Table ?.l, column 11); 4) the hectares cropped

Per each of the major crops (Taiwan Agricultural Yearbook, 1959 through

1973) ; and, 5) the percentages of total cash expenditure to total revenue

for major crops from 1959 through 1972 (Table 3.1, colum 7).
—

. 12'I‘he price change of rice, for instance, relative to all the other
MAajox crops fram 1970 to 1971 is:

NT$ 5,555/1,899 _ . . _
NTS 5.573/1.679 1.135 which appears in Table 3.4, colum 1970-71.

13 the year 1971, for instance, 1.135 is cobtained as mentioned

. For
N footnote above. Camparison of relative price changes should be made

DOt from year to year (as for rice, for example, the ratio in 1970 is
1895 yhereas in 1971 is 1.135. It does not represent a significant
increase in the price of rice. In fact the increase is almost nil——fram
970's NT$ 5,555 to 1971 NTS$ 5,573) but rather within the year among
CN?:!DS. Thus, cansidering the decline in average prices fram 1970's
"TS 1,899 to 1971's NT$ 1,679 as stated in Teblc 3.1 the relative change
N price far rice from 1970 to 1971 is "more favorable" than that of some

Other crops mainly because the price of rice fram 1970 to 1971 did not
deCline as same other crops' prices did.
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Given the above information, Table 3.5 is constructed to arrive at
cash expenditure for individual crops for the year 1971.

Given the relative ratios of per crop operating expenditure (Table 3.2
colum 4), and given the relative cammodity price changes from 1970 to
1971 (Table 3.4, colum 1970-71), colum 3 in Table 3.5 is the product
of the two and says: since the per hectare operating expenditure on rice,
far instance, for 1970 is .731 of the province's average per hectare cash
expenditure, and since the price change of rice fram 1970 to 1271,
relative to price changes in other crops, is 1.135, then the relative
operating expenditure on rice for the year 1971 should vary accordingly.

Note, normally one would use the ratios of price changes from 1969
However,

to 1970 in order to determine the cash to be expended for 1971.
due to the crop-fertilizer barter system in Taiwan, which predetermines

that X quantity of this coming year's yield is needed to barter for Y
anount of the govermment-controlled fertilizer, the farmers, before

Planting, already know the relative prices—and hence relative price
changes—of crops for the coming year. For instance, if 100 kgs. of
Tice in 1970 was needed to barter for X quantity of fertilizer, while it
Woulq take 105 kgs. of rice in 1971 to barter for the same X quantity of
fexrtj jizer, then, befare planting for the 1971's first crop, the farmer
in 1970 already knows that the fertilizer "price" has increased while the
19715 price of rice relative to other crops in 1970 has declined.
Cansequently, in 1970 the farmer already knows the predetermined price
of Crops for 1971 via this crop-fertilizer barter system and hence, in
1970, when planting for the 1971 crops, the farmer already knows the

CXops' price changes relative to fertilizer and adjusts the operating
SXpenses on various crops accordingly.
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Colum 3 in Table 3.5 is multiplied by NT$ 6,990 (fram Table 3.1,

ocolum 11) which is the average per hectare operating expenses for 1971

and the result appears in colum 4.
Colum 5 is the product of colum 4 and their respective hectares

cropped for the year (see colum 2 of Table 3.2). At the bottam row of

Table 3.5, NT$ 11,884 million represents the total cash supposedly

expended for the major crops for 1971. However, given the year's total

rewvenue—NT$ 28,775 million from colum 8 of Table 3.1--the supposedly
NTS 11,884 million represents a .413 ratio of input to output, which does
not square with Table 3.1, colum 7's .354 as obtained from data of

Repart fran Farmm Record Keeping Families in Taiwan, 1970. There is the

need to synchronize the two ratios.
Consequently, each row in colum 5 of Table 3.5 is divided by

NTS 11,884 million (sum of colum 5) to obtain the ratios of crop, 's
tO +total operating expenses of the major crops, 1971.
The result is a set of ratios which appear in colum 6 of Table

3.5 14
Data fram Report fram Farm Record Keeping Families in Taiwan, 1971

(col1um 9 of Table 3.1) indicate that 1971's total cash expenditure for
these major crops is NT$ 10,486 million. Then, multiplying ratios in
COlumn 6 of Table 5 with NT$ 10,487 million gives the total cash expended

for each of the major crops in column 7.
Finally, to obtain the per hectare cash expenditure for crop; for

1971, the values in colum 7 are divided by the crops respective hectares

Cropped for that year.

14'I'he sum of column 6 being 1.001 is due to rounding.
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Pooling information fram various sources and tracing through a
series of calculations based on reasoning and camon sense results in
the desired information in column 8 of the above table. And it is
figures such as contained in colum 8 that will eventually enter as
derived data into the prediction equations for the production of major
crops.ls
While Table 3.5 on previous pages represents calculations for the
year 1971, Table 3.4 on the following two pages outlines calculations
done for the year 1972's per hect:arei cash expenditure. The reasoning
behind Table 3.6 is similar to that of Table 3.5.

Having presented how data on cropi's cash expenditure for 1971
were obtained, and how fram 1971's data (column 9) we proceeded to

Aexive 1972's corresponding data, we now need to explain how the corres-
P<nding data for years prior to 1970 were derived.

Cbtaining Information on Operating Expenditures
for the Major Crops Prior to 1970

Fram Report on Taiwan's Agricultural Input-Output Survey, 1970,

relative ratios of cash expenditure for the major crops for 1970 are

The
h‘% (Table 3.2, colum 4). And, given 1970's known ratios, 1971's per

X< cash expenditure and cash expenditure ratios are derived (Table 3.5).
Fox operating cash expenditures on individual crops, 1959 to 1969, the
sal:re reasoning as applied to the construction of Table 3.5 is applied,

‘V:i:':l'x the one exception of colum 3 in Table 3.7.
\

1stwlot:e that the ratios listed in colum 9 of Table 3.5 are calcu-
e.g. NT'$ 5,122/6,990 = -.733, where NT$ 5,122 is the con-

s 2 g as follows:

M per hectare cash expenditure for rice production in 1971, whereas
EQ$ 6,990 is the province's average per hectare operating cash expenditure
jq-):.: the same year (Table 3.1, colum 11). This .733 for 1971 is parallel
XTnweaning to 1970's .731 as in colum 4 of Table 3.2 and colum 1 of

RS S 3.5.
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While colum 3 in Table 3.5 is the product f’f colums 1 and 2,
colum 3 in Table 3.7 on the following page is obtained by division:
colum 1/colum 2. And the rationale is as follows.

In Table 3.5—for year 1971--we asked: given 1970's ratios of
per hectare cash expenditure relative to that of the average (Table 3.5,
colum 1), and given the relative changes in the crops' respective
prices from 1970 to 1971 (Table 3.4, colum 1970-71), what should be
the relative changes in ratios for cash expenditure for the production of
crops in 1971. .

In Table 3.7--far 1969, for example--we ask: Given the relative
price change ratios in Table 3.4, colum 1969-70, what cash expenditure
xratios of crop; in 1969 for the production of 1970 crops would be such
that the corresponding ratios for 1970 were as given by the Report on

T'adiwan's Agricultural Input-Output Survey, 1970 (Table 3.2, colum 4).

Consequently, instead of multiplying colums 1 and 2 as in Table
3.5 which "rationalizes forward" to 1971's ratios, we divide colum 1
>~ colum 2 in Table 3.7 to "reasan back" to 1969's ratios.
The reasoning for colums 4 through 9 of Table 3.7 is identical
Wi tth that of Tables 3.5 and 3.6.1°
The above constructed time series data in colums 8 of Table 3.5
tl"':-"—"ough 3.7 are values used to explain the variations in the dependent

VY=_x-jables: namely, per hectare yield for the major crops.
\

< 16por years from 1959 through 1968, ten corresponding tables
< constructed. The values in colum 8 of each of the tables are
g?lstructed data for crop;'s per hectare cash expenditure in the
lsgjectim equations. Seé Appendix A for Tables for years 1959 through
8
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In this chapter, we have presented the data sources, use of
available macro data for disaggregation purposes, and we have constructed
hitherto unavailable time series data in the form of per hectare cash
expenditure for predicting the per hectare yield of the major crops.

Given the information contained in this chapter, and given the
projection equations, identities and accounting camponents in Chapter II,
we may now proceed to present the results of prediction equations in

the following chapter.



CHAPTER IV

REGRESSION RESULTS, COMPARISON OF HISTORICAL DATA
WITH RESULTS FROM REGRESSION ANALYSIS,
IDENTITTES AND ACCOUNTING OOMPONENTS
Agriculture in Taiwan can be divided into four subsectors: crops,
livestock, fishery and farestry. In this chapter, results will be
presented for each of the projective equations grouped under cfops and
livestock subsectars.! Estimated results are compared with historical
data, both on camodity and aggregate levels to establish the projective
ability of the adopted regression equations, identities and accounting
caponents. This chapter is confined to the presentation of regression

results only.

Estimated Coefficients, R2, s, F and t Test Values

Crop Subsector
The general equation for crop production used in this study is:
logYi =lo<_:{ai+bi logxi fori=1,. . .,9 and
t t t = 1959,. . .,1972

“ege:

Yi = yield of crop; (kg./hectare) and,

xi = cash expenditurei
\

£ l’l‘he farmmer's per capita incame fram farming activities is derived

qutp crop and ]..ivmtock raising. See Reparts from Farm Record Keeping

S—=wuilies in Taiwan. And in Taiwan Agricultural Yearbooks, the Iishery

p%‘L:llat:.um ard revenues fram rishing industry are given in separate

:gﬁtgmts; that means, revenues fram fishing industry are not a source
dncare to the farm person.

56
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Per hectare rice yield as regressed on its corresponding per

hectare cash expenditure yields the following parametric estimates:

log y + 2.407 + .297 log X
( .222) (.062)

R% = .654% and s, = -026

The coefficient of determination, R is significantly different
As for rice production, the

fram zero at < .0005 level fram the F test.
t—tests on the estimated coefficient for per hectare cash expenditure

ard far the constant are significant at the < .0005 levels.
To campare the estimated value product of rice with that of the

i storical data, the ratio V,i?/VP is used where \;P is the estimated value

FPxroduct dbtained via an identity.3 The resulting ratios are as follows:

2The st in the subsector for crop production are generally low
However, the

<Empared with those dbtained for the livestock subsector.
Xatios of estimated value products to historical value products as pre-
Sented in Table 4.3 of this Chapter indicate that, via identities and
SCcoounting camponents, these projective equations are adequate for

PPXoO5jective purposes.
3'I‘he identity is: VP = estimated per hectare yield,_ x price, x
hectares croppedy. With pricer and hectares croppedi as ﬁistoricafly

gi\ren.
In a camputerized simulation study, tracking and sensitivity tests
(1) to campare the projected consequences fram the estimated

e done:
guestimated coefficients with that of the recorded evidence; and (2)
warying the estimated coefficients by one or more standard deviations
However,

O

o~

21X gither direction, to test how sensitive the projections.
<e this simulation study is not camputerized and since all the coeffi-

5
'= such is done.
TRy, Same procedure similar to tracking is done in the following manner.
<= estimated coefficients in each of the equations lead to their estimated
ectare yields (or production of livestock items). When the per
e yields are multiplied by their corresponding recorded unit prices
We then calculate the

})‘Eiizztgr
S|y by their hectares cropped, we cbtain the VPs.

3,
<nts are estimated by following statistical procedures, no tracking
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1959 1960 1961 1962 1963 1964 1965
1.148 1.024 1.020 1.004 .965 .969 .930
1966 1967 1968 1969 1970 1971 1972
.956 .943 .958 1.080 1.000 1.046 .976

Regression results and camparative value-product ratios for the
remaining crops and agricultural subsectors will be presented by the

same general format as the one immediately above.

Sweet Potato

log Y = 2.384 + .477 log X
( .569) (.155)

R® = .442 and 5, = .044

R2 is significant at the .009 level fram the F test, and the t-test

For the estimated coefficients are significant at .001 and .009 levels,

Xespectively. The V%tNPt ratios are:

1959 1960 1961 1962 1963 1964 1965

1.013 .958 .938 .950 1.302 .981 .998

1966 1967 1968 1969 1970 1971 1972

.942 . 866 1.038 .967 .980 1.003 1.126
Soan

log Y = .9181 + .698 log X
(.615) (.178)

R% = .562 ard S, = .061

:si 7Wi ratios to see how close they are to unity. This is first done

t t
gQ:l: individual crops and livestock production, and then aggregatively

x— each subsector.
= With respect to sensitivity test, since coefficients used in this
s"tl:ldy are statistically estimated, and since this is not a computerized
< xrplation study, it is cost and time prohibitive to test the sensitivity
S the estimated coefficients.
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The F test is significant at the .002 level for R? while t-tests for
the estimated coefficients are "significant” at .161 and .002 levels,

respectively. The V’iZ't/VPt ratios for the l4-year period are:

1959 1960 1961 1962 1963 1964 1965
1.287 1.212 1.038 .890 1.079 .975 .905
1966 1967 1968 1969 1970 1971 1972
.969 .754 .910 1.094 1.084 1.018 .936

Soybean and Other Beans

log Y = .7228 + .7034 log X
(.228) (.069)

2

R® = .895 and Sy = .033

The F test is significant at the < .0005 level for the coefficient of
detemination, and the t-tests for the estimated coefficients are both
significant at .008 and <.0005 levels, respectively. The @tNPt

ratios for the years 1959 through 1972 are:

1959 1960 1961 1962 1963 1964 1965
1.004 971 1.045 1.018 1.171 1.023 .896
1966 1967 1968 1969 1970 1971 1972
1.015 .898 .946 1.063 .963 1.098 .934
'I‘ea4

log ¥ = -2.09 + 1.140 log X
( .801) (.188)

R2 = .755 while 5, = -064

4Wl'u.le the independent variables in all other equations estimating
the per hectare yields are their respectlve per hectare cash expendlture ’
the independent variable in this equation is the price of tea t-1 becausa
it yields a higher R2.
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The F test for tea production's coefficient of determination is signifi-

cant at the < .0005 level while the t-tests for the estimated constant

and beta termms are significant at the .023 and < .0005 levels, respectively.

The @tNPt ratios for tea production are as follows:

1959 1960 1961 1962 1963 1964 1965
1.143 T.161 1.267 1.001 .953 -995 .835
1966 1967 1968 1969 1970 1971 1972
908 ~831 934 T.161 T.171 ~354 ~903
§garca.ne
log Y = 4.405 + .124 log X
( .263) (.068)
R% = .217 and 5, = 038
2

The F test is not significant at the .05

at the .1 1level (.093).

level for R® but is "significant"

The t-tests for the estimated coefficients are

"significant" at the < .0005 and .093 levels for o and B , respectively.

The V%tNPt ratios for the years 1959 through 1972 are:

1959 1960 1961 1962 1963 1964 1965

.906 1.074 .959 1.128 1.068 .977 . 895

1966 1967 1968 1969 1970 1971 1972

.922 1.040 .919 1.057 1.143 .916 1.046
Peanut

log Y = 1log 1.937 + .324 log X
( .430) (.125)

R% = .360 while s, = -043

The F test for the regression equation is significant at the .023 level

while t-tests for the estimated o and B are significant at the .001 and
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.023 levels, respectively. The \'I\Pt/VPt ratios for the years 1959-1972

are as follows:

1959 1960 1961 1962 1963 1964 1965
1.062 1.004 .998 1.064 1.111 .957 .927
1966 1967 1968 1969 1970 1971 1972
.967 .805 1.043 1.111 .872 1.106 1.026
Fruits

log Y = log 2.218 + .454 log X
(.778) (.188)

R% = .328 and s, = -062

The F test is significant at the .032 level while the t-tests for the
estimated coefficients a and B are significant at the .015 and .032
levels, respectively. The \?Pt/VPt ratios for fruit production for the

duration studied are:

1959 1960 1961 1962 1963 1964 1965
1.313 1.254 1.339 1.217 1.223 .888 .782
1966 1967 1968 1969 1970 1971 1972
.874 .874 .904 .975 1.066 .951 1.111

These ratios show substantial deviations fram one and indicate a pattern
of serial correlation. Given Taiwan's limited data basis and our limited
knowledge of the basic structural relationships, speculation did not
reveal variables to be included which would remove the serial correlation.

Durbin-Watsan statistic is .5607.5

5Of all the major crops, only fruits and vegetables' per hectare

yield projective equations show serial correlation of the error terms at
a = .01 level of significance. Vegetable production also has dbservation
values serially correlated. However, the differences between the esti-
mated and the historical value product are small.
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Reiterating once again the nonstructural nature of the regression
equations, and stressing the function of structural identities and
accounting camponents, we choose not to resort to weighted regression
results for fruit production. The overall \7pt/vpt for all major crops

is .994 while for all agricultural subsectors taken together is .995.6

Vegetables

log Y = .936 + .746 log X
(.967) (.236)

R2 = .453 whereas Sy = .042

The coefficient of determination R2 is significant at the .008 lewvel fram
the F test. The t-test for estimated o is not significant (.352) while

for that of B is significant at the .008 level. The \?pt/wt ratios,
1959-1972, are:

1959 1960 1961 1962 1963 1964 1965
1.018 1.021 1.064 .997 1.130 1.195 1.036
1966 1967 1968 1969 1970 1971 1972
1.057 1.032 .903 .906 .900 .864 .933

Though the (Yt - ft) values do not diverge as significantly as
those for fruit production above, there is also serial correlation
problems encountered here. The Durbin-Watson statistic for this equation,
w1th 12 degrees of freedom, is .609. But, by the same taken as discussed
in footnote five and since the average \fi>t/VPt is 1.011, the results are

allowed to stand as they are.

We now proceed to the presentation of regression results for the

remaining livestock subsector.

6see Table 4.3.
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Livestock Subsector

Livestock Slaughter

log Y = log 4.123 + .621 log X
( .160) (.042)

where:
Y = livestock slaughter (heads), and,
X = national per capita incame t-1 (NTS)

R® = .945 and s, = -031

The coefficient of determination R2 is significant at the < .0005
level fram the F test. And the t-tests for the estimated a and B temms
are both significant at the < .0005 level. The V'i>t/VPt ratios for the

14—year period are as follows:

1959 1960 1961 1962 1963 1964 1965
.904 .960 1.002 .976 1.016 1.094 1.143
1966 1967 1968 1969 1970 1971 1972
1.051 .973 1.006 1.052 .939 .999 1.040

Poultry Production

log Y = -12.5814 - .486 log X

+ 2.905 log X2
(1.271) (.137)

1 (2206)

where
Y = production of poultry meats (heads)
xl = price of poultry meat t-1 (NT$/head) and,
x2 = population t

R% = .978 and 5, = 0212

The F test is significant at the < .0005 level for the coefficient of

determination while the t-tests for the estimated coefficients are
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significant at the < .0005, .004 and < .0005 levels, respectively. The
vi’t/VPt ratios for poultry production, 1959 through 1972, are:

1959 1960 1961 1962 1963 1964 1965
.955 .986 .980 1.016 1.051 1.072 . 956
1966 1967 1968 1969 1970 1971 1972
.975 .965 .928 1.018 1.064 1.032 .935

Milk Production

log Y = log -1.115 + 1.343 log X
(.437) (.113)

where

Y = milk production (ton) and,

X = national per capita incame t-1 (NTS$)

R® = .915 and 5, = -084
The F test for the coefficient of determination is significant at the
<.0005 level, whereas the t-tests for @ and § terms are both significant
at the .024 and < .0005 levels respectively. The annual value product

ratio Vll\?t/Vl?t are as follows:

1959 1960 1961 1962 1963 1964 1965
1.168 .933 1.075 1.406 .930 .764 774
1966 1967 1968 1969 1970 1971 1972
.810 .913 971 1.130 1.183 1.244 1.132

Poultry Egg Production

log Y = -4.312 + 1.394 1log X
( .522) (.072)

where
Y = number of poultry eggs (1,000 pieces) and,

X = nunber of fowls t-1



65

R% = .967 and s, = -035

The coefficient of determination R? is significant at the <.0005 level

from the F test. The t-test results for ¢ and g respectively are both
significant at the <.0005 level. The annual value product ratio

VPt/VPt for egg production is as follows:

1959 1960 1961 1962 1963 1964 1965
1.005 1.080 1.109 1.009 .934 .857 .993
1966 1967 1968 1969 1970 1971 - 1972
1.020 1.077 1.058 .945 .899 1.008 1.116

Having presented the regression results of crop and livestock pro-
duction in Taiwan, and having indicated the ratios of VAPi /VPi , Wwe now
t t
provide an overall view of camparisons between the estimated and the

historical value products by camodity and by subsector.

Regression Results in Camwparison with Recorded Aggregate Data

While Table 4.1 an the following pages shows the historical data
on value products for agricultural cammodities and subsectors, Table 4.2
presents the estimated value products of corresponding cammodities and
subsectors. To cawpare the proportional differences between values of
the historical data and that of the estimated values, Table 6.3 shows

the VPi /VPi ratios.7

t t

7VPi is dbtained by: Estimated per hectare yieldi X price x

t t
hectares croppedj, for i = 1,. . .,9 and t = 1959,. . .,1972, where price
and hectares cropped being historically given. (Units: yield--kgs. per
hectare and price--NT$/kg.) VP and T™VP. for each subsector (for i = 1,
e+ «49 for crops and j =1,. .7.,4 for {ivestock subsector) and TVP far
both subsectors are dbtained via summation identities.
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Same selected \’I\Pt/VPt ratios may indeed cause justifiable concern
as to the adequacy of using the regression equations for projections.8
However, due to the nature of this study, which focuses primarily on the
per capita income gap between the farm and the nonfarm sectors of the
population, one needs to examine the differences in the subsectors and

the agricultural sector as a whole rather than singling out individual
instances to determine the projective ability of the estimation equations.
Besides, most of the ratios between the estimated and the historical

value products are close enough to warrant use of the pmjecti;ze equations.

Thus, when conparing the above ratios on the levels of subsectors,
only a few isolated instances show wider divergence between the estimated
results and the recorded data on value products.

One further observation needs to be made. Table 4.3's ratios for
crop and livestock subsectors, and the ratios for the two subsectors
canbined (bottom row) indicate that, for the period 1964 through 1968,
the estimated value products are generally lower than the recorded
value products (i.e. below unity). Similarly, the 9Pt/\IPt ratios for
the 1959 through 1963 period are greater than unity. Attention was then
turned to individual projective equations.

When running regression equations at an earlier stage of this study,
Durbin-Watson statistics were not requested. Subsequent camputer print-
out confirmed the existence of serial correlation of the error terms for
two (fruits and vegetables) out of thirteen projective equations at .01

level of significance.

8For instance, the \;Pi /VPi ratios for 1963's potato is 1.302 and

t t
1. 302 and for 1967's corn is .754.
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It was then suspected that the fluctuations in quantity of fertilizer
application, natural disasters, variations in the hectares irrigated
or nurber of mechanized farm tools were responsible for the divergence
of @tNPt ratios fram unity. Subsequent enquiry showed no unusual
variation in the above mentioned factors.

Since it is two out of thirteen projective equations that have
serial correlation, and since no cbvious explanations for their behavior
is found, we have to be resigned to it and attribute it to chance
occurrence.

Since output fram the nonstructural projective equations are
eventually fed into the structural identities, we look at the overall
VthPt ratios listed under "average for two subsectors" (last row of
Table 4.3). These overall VAP‘__/VPt ratios do not diverge significantly
fram unity. Their implications for study results--i.e. the resulting
per capita incaome stream to the farm producer—in Chapter IX, however,
should be recognized and taken into due consideration.’

The remaining part of this chapter investigates the overall

ocoefficient of determination R2 for Taiwan's agricultural value products.

Overall Coefficient of Determination

The equation for R2 is as follows:

'72
z (Y0-Y-)
R=1-22 i
T T2 - 5
X (Yi'Y)

159

2

Ihe 14-year average (1959-1972) of the VPAP ratios is .998. That
means, despite annual divergence between the estimated value products and
the recaorded value products from 1959 through 1972, in a longer period of
time, it averages out to unity.
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Values from the last rows of Table 6.1 and 6.2 are entered as Y,
and Yi' respectively. The resulting R2 is .9899, which means that, via
identities and accounting camponents in Tables 4.1 and 4.2, 98.99 percent
of the variation in the value products was associated with variations in
the independent variables of the corresponding equations and the given
factors of cropped hectarage and price.

Having delineated the methodological approaches in Chapter II,
data canstruction in Chapter III, and the resulting regression equations
in Chapter IV, the following chapters will present the projected con-
sequences to alternative policy measures.

Implications of these alternative policy measures and analysis
of the projected results will accompany each of the selected alternative

policies.



CHAPTER V
PRQJECTED CONSEQUENCES UNDER POLICY ALTERNATIVE I

This chapter is concerned with the presentation of the projected
consequences of policy altermative one—trend policy. This chapter con-
tinues projections of: 1) major crop prices; 2) relative changes in crop
prices; 3) hectares cropped; 4) per crop cash expenditure; 5) émp pro-
duction; 6) value products fraom crop and livestock subsectors; 7) per
capita incame streams to the farm and nonfarm populations; and 8) past
and future incame differentials between the two sectors of Taiwan's
population. Camparisons of incame streams and analysis of consequences

to this policy relative to alternatives will be presented in Chapter IX.

Crops
In Chapters III and IV, physical production of crops is estimated

as a function of per hectare cash expenditures. And the per hectare
cash expenditures are in turn a function of the crops' relative price
changes. In making projections, therefore, prices of major crops are
first determined.’

lThe average price at the bottam of Table 5.1 is derived in the same
manner as ingTable 3.3 of Chapter III vgwith one exception. In an equation
9 9

P_ = P, . . H Q,, instead of Q_, Q is used
™l kb P % WL % £ el

for years 1974 through 1984. Since the average price is used here only
as a benchmark to determine the relative price changes fram one year to
the next, this substitution of Q1 for projective purposes is not likely
to appreciably affect the outcamé Of relative price change ratios as
listed jin Table 5.2.

74
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Table 5.1 presents the linear trend crop prices while Table 5.2
represents the resulting ratios of relative price changes.2 According
to alternative I, crop prices only increase gradually and the resulting
per capita income stream to the farm person also increases gradually.3
Table 5.3 presents the hectares cropped per major crop. One study, basing
its estimates of future crop hectarages on "various authorities,"
suggests that "the total hectarage of rice will be reduced by 150 hectares
per year.”4 However its estimates are less than one-one hund;edth of the

5

recorded data fram 1970 through 1973.” The trend projections made in this

study are much closer to reality than the above mentioned study.

p. /P
Zrable 5.2 is arrived at via the following equation: t 2t
where P_ stands for average price for year t. P /P

t -1 @

t-1

3Note that Table 5.1 1973's prices are not included among the pro-
jected, because historical price data on those crops for 1973 have been
made available. The prices in 1973 saw a marked increase over the past
trend. For example, the prices for the nine major crops for 1972 and
1973 are as follows:
(Unit: NT$/1,000 kgs.)

Year Rice Sweet Corn Soybean and Tea
Potato Other Beans
1972 5,952 973 3,576 6,466 22,188
1973 8,349 1,212 4,843 10,632 33,632
Sugar- Peanut Fruits  Vegetables
cane
1972 317 8,485 3,309 2,567
1973 309 10,295 3,333 3,284

Since this Chapter is concerned with trend projections historical
data of 1973 are included as part of the "trend."

4I;orxg Term Projectians of Supply, Demand and Trade for Selected
Agricultural Products in Taiwan, (Taiwan: The Research Institute of
Agricultural Econamics, 1970), p. 79.

5'I‘he above mentianed long term projection was made in 1969. The
rice hectarage cropped for the period of 1970 through 1973 are: 776,139;
753,451; 741,570 and 724,164, respectively. It shows an average decrease




v6L'y | €2h‘'y | 660‘V | O6L‘E | ¥bES‘E | O06T’€ | €20‘c | 918‘C | 6£9‘C | 9L¥‘T | Tee‘C abexany
pee’s | 6¥S'L | 2T6‘'9 | L¥E'9 | 618‘S | STC'S | T68‘V | S8F‘¥D ETT'y | TLL'E | LSP'E soTqe3Isbon
¥8E‘9 | ¥S0‘9 | ewL'S | Svb‘S | ¥9T‘S | 968V | S¥9‘V | SO¥‘V | 8LI'V | 296‘t | 8SL'E syTmag
TL9'ET| OLT‘ET| 669'TT| Ove‘Cr| L6L'TT| OLE‘TT| 8S6°0T [ T9S‘OT | 6LI‘OT | TI8‘6 | 9S¥‘6 nuesq
S 09% | EV¥ A4 0T¥ G6€ 08¢ 99¢ 43 6€€ 9z€ vie suedxebng
LL6'LY | ¥29'Sh| 98€’eh| 09Z‘Tv| 9€z‘6€| TIE‘LE| T8V‘SE | TPL'EE | L8O’'ZE | ¥IS‘OE | LTO‘6T e,
TT9‘6 | 88€‘6 | 691’6 966‘8 | 8¥L‘8 | S¥S‘8 | 9vE’S ZST’'8 | €96°L | LLL'L | 96S‘L | suesd ISUIO
pue uesqlos
6¥S‘9 | ¥0E‘9 | 200’9 | €¥8‘S | %29‘S | ZTb'S | TTZ‘'S | LTO‘S | 62Z8‘V { 6V9‘'P | SLV'V uIo)
€20°C | vI6'T | OT8'T | €TL'T | TT9'T | €€S‘'T | TSP'T | €LE'T | 662'T | 622'T | 9ST'T | ©3@I0d I99MS
LSE'TT| ¥98‘0T| ¥6E‘0OT| 666°6 | LT1S‘6 | LOT‘6 | 6££°8 6€€‘8 | 086°L | 9€9‘L | LOE‘L O
*sBM 000/ T/$IN

doxp

¥86T | €861 Z86T 1861 086T 6L6T 8L6T LL6T 9L6T GL6T vL6T TeaK

¥86T-VL6T ‘uemrey ut

1

S0Tad doxp sbexaay pue sdox) Iolew Jo soTad perdelfoag Arxesury Bo1 °T°G SIqeL



77

Fe

(*sby 000’'T/S$IN) =01ad sbexaae = d :9I9UM

T3, 13,

¥86T‘" ° "‘€L6T =3 pue g’* * ‘T =T I0% llmPIum uwm
d/ 'd :eTA pSUTE3CO oI STqe3 ST UT SOTIRy
900°T | TTO°T| 800°T | LTO°T| LOO°T | TTO'T | 9TO'T | 220°T | #20°T | €Z0°T | 260°T| sSoTqerabon
€L6" LL6" GL6" ¥86° 2s6° 666° €86° 886" 686° 886° TLT°T sITag
LS6° 296° 656° 896" LE6" €86° L96° L6” €L6" €L6” v<6° Jnuead
096° 296° €96° v96° we* €86° 896" LL6" 0L6° 8L6" GG0°T| Sueoxebns
0L6" vL6" L6’ 186" €06° L66" 086" G86° L86° 986° 968" e,
V6" 696" Lv6" GG6° 124N 0L6" 756" LE6" T96° 096" ZyL® | suesd TSRO
pue ueaqlos
6S6° €L6" 6v6° 696° 8€6° ¥86° L96° vL6" vL6® vL6” 656" uro)
GL6" 086" 8L6" G86° vS6° 200°T | ¥86° 266° 266° 966° 066° |03e30g 399
G96° 896° T96° 086° £v6° 066" vL6” 6L6" 186° 086° 606° | o
do

¥8-£86T| €8-286T| Z8-T86T| T8-086T| 08-6L6T| 6L-8L6T| 8L-LL6T| LL-9L6T| 9L-SL6T| SL~VL6T| VL-EL6] TeOK
G86T-VL6T ‘I

sATIRUIS}TY AOTTOd I9pun UeMre]l, ut soTad dox) abexaay o3 aaTjersy abuey) s0Tad dox) JO soTied °Z°S OTqeL



78

LEOTTIL T SPT‘L89°T 60Z°G99'T| TV6't¥9’'T 0vZ'929'1 €€0°609'T 8€Z2/68G'T 79L'8LS'T L06’G9S‘T 186°€SG‘T 8y ‘ZhS T T°30L
8v8°8ve 2731 %4 862'82C 0L981Z Lyv ‘60T 119002 TSTz6l Sh0'v8T 68Z'9L1 6¥889T 8ZL'T19T sa1qe3abap
69L°9¢€C §59°02C 6€9°502 vv9' 161 009'8LT 8vv ‘99T 8TT‘TST 6SS Vb1 T2L'veET vSS‘G2T 900'LTT s3Tmayg
¥95°99 v08°L9 59069 0SE‘0L LS9'TL z66°CL 0SE‘vL TEL'SL Wwi'LL LLS'8L 8€0'08 nuesd
68¢ ‘88 08’88 LLT'68 9L5’68 GL6'68 6LE'06 Z8L'06 881’16 65S'T6 z00Z6 9Tv ‘Z6 asueoxebns
SL9°€T 9Z've 018‘ve 86€ ‘ST 666 G2 S19‘92 ShZLT 068°LZ 0SS ‘8T Lzz'ec 616'6Z sl
oV ‘o€ 819'1¢ 8L0°‘EE 66G b€ T16T'9¢ 868°LE T09‘6€ STY'IY EEE'EY 8ze 'Sy 9pT'LY sueag X930
. pue ueaqAos
69T1°LY 6S6°'vY vv8‘cy 0€8’0Y 0T68¢ T80°LE LEE'SGE 8L9'¢g z60°2¢€ £85°0¢ Clagd14 uxod
269’ vET 62€‘vET G96'€€C L09€ET 14248 1 X4 €88¢€T 6€5'2€C 291 'zez L80°T¢€T b’ 1EC G80°1€¢C 03°30d 3Is=Ms
LIV VL 00V ‘9¢€L €EEBEL L9z'ovL IACARAZA 99T ‘¥hL 12988174 £€80°8vL G10°0SL ST0‘2SL 000'¥SL 0T
SOIe309H

doa)

¥861 £86T 2861 1861 0861 6L6T 8L6T LL6T 9Le6l SL6T vL6T 120X
b86T-bL6T ‘uemre], ut paddox) soi1P3l0aH 3O suoTiovloid oTuyatIeho] ¢ °G OTAEL



79

Using the data contained in Table 5.1 through 5.3, a process similar
to that used for the camputation of Tables 3.5 and 3.6 is used to generate
projected values of per hectare cash expenditures and per hectare yields.
Tables presented in Appendix B carry out such processes. Values in
column 8 of each of these tables are transcribed into Table 5.6 which
represents data on projected cash expenditures faor major crops, 1973
through 1984. In cambination with regression coefficients presented in
Chapter IV, data contained in Table 5.4 are used to campute the per
hectare production of major crops, 1973-1984. The resulting pfojected
per hectare productions of these crops are listed in Table 5.5.6

The next step is to compute total value products fram these major

crops via the identity:

9
™WP = £ P, xQ. xH, , fori=1,.. .,9 and
i=1 *t 't
t = 1973,. . .,1984
where:
Pi = the unit price for time t,
t
Q = the per hectare yield of a crop for t,
t
Hi = the number of hectares cropped for time t.
t

of 17,325 hectares per year. The decrease has more than a hundred times
faster than that projection. This rapid decrease in rice area cropped
in recent years could be due to unforeseen, and hence unusual, circum-
stances. The log linear estimates made in this study, though appearing
to be higher than the 1970-1973 data, are much closer to reality than
that made by the study cited.

6l973's projected crop productions are very close to the historical
data which have recently been made available.
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