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INTRODUCTION

The Livestock Industry in the Philippines

Livestock and poultry are among the more significant sources of value
added in agriculture in the Philippines. The value added is made up of
contributions from carabaos, cattle, horses, swine, sheep, chickens, ducks,
geese, and turkeys. For 1968-1973, the average net value added in agriculture
of livestock and poultry are 28.5 and 17.6 per cent, respective!y.1 As of
1973, the Philippines had a total livestock population of 4,937,000 carabaos,
2,099,100 cattle, 8,627,000 hogs, 1,248,000 goats, and 49,964,000 chickens,
and 2,906,000 ducks in the poultry group. In the same year, hogs had an
inventory value on farms of P753,874,000.2

The backyard swine producers supply the major portion of the total pork
output in the country. Some 80 to 90 per cent of the total hogs produced are
raised and slaughtered in the backyard for home consumption and sale in the
local markets although commercial piggeries have expanded quite rapidly in the
last five years, particularly, in Central Luzon and South Cotabato.3 During
the period 1961 to 1972, hog population exhibited an increasing trend. The
highest hog population was attained in 1972 with some 8.0 millien head, which

indicated an increase of 10 per cent over that of 1971. In 1972, the major

1Agr1'culture Staff, National Economic and Development Authority, Philip-
pine Agriculture in the Last Twenty Years (Manila, Philippines, 1975), p. 22.

2Natirma! Census and Statistics Office, National Economic and Development
Autht):rity, Statistical Handbook of the Philippines (Manila, Philippines,
1976), p. 60.

Srussell J. Cheetham and Edward K. Hawkins, The Philippines: Priorities

and Prospects for Development, a World Bank Country Economic Report
(Washington, D.C.: The World Bank, 1976), p. 142.

1
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hog producing region was Eastern Visayas, contributing about 18.2 per Cent to
the entire hog population. Next to Eastern Visayas was the Southern Tagalog

region with a contribution of 16.8 per cent.4

Table 1 indicates hog popu-
lation in the different regions for the period 1961-1972. In the case of
carabao and beef-cattle production, more than 80 per cent of the total popu-
lation is found in Luzon and Mindanao. Carabaos are used by small farmers for
draft in rice paddies and are killed when they become too old to work or breed.
On the other hand, cattle grazing under coconut trees on improved pastures has
increasingly become one way of raising beef cattle that offers a great poten-
tial for increasing beef output among small farmers.

In the past, production of meat was below the demand requirements of the
increasing population. To fill the gap between production and consumption,
the country has resorted to importation of processed and live hogs for both
meat and breeding purposes. By 1985, it is projected that pork consumption
will be about 700,000 metric tons which means that nearly 20 million hogs will
be needed for slaughter. It is then estimated that the national herd will
have to be expanded annually by about 7 per cent in the next decade in order
to support this desired level of production.5 The increasing demand and the
need to increase production is due to the fact that products such as meat and
poultry are preferred by families with higher incomes so that the income
elasticity of demand is relatively high.

On the marketing side, the industry has been confronted by problems like
lack or total absence of grading or standardization of live animals, tack of

standard weighing scales for large livestock, lack of centralized marketing

4uphiTippine Agriculture in the Last Twenty Years," 1975, p. 44.

5(:heetham and Hawkins, p. 142.
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4
centers for livestock in most provinces, and non-availability of market infor-

mation to producers .6

With the consequent marketing inefficiency, both
operational and pricing inefficiencies, the producers .are generally placed in
a relatively inferior bargaining position while the consumers' demands are
often not met.

Realizing the necessity to correct such defects in the industry and to
1imit dependence on imports, extensive efforts are being undertaken to improve
both production and marketing of livestock. In general, government programs
include improving extension services, animal health, artificial insemination
services, and research activities. The Bureau of Animal Industry is intensi-
fying its efforts to conserve, promote, and develop the industry. At present,
the Bureau maintains 9 stock farms, 52 breeding stations, 12 breeding centers,

and 44 artificial insemination urn'i:s.}r

Other government institutions provide
intensive research aimed at achieving a higher level of efficiency in both
production and marketing. An increase in the supply of credit is also
becoming an important factor in helping farmers expand livestock production.
A major breakthrough towards a more efficient marketing system is the
introduction of a system of livestock auction markets. It is a relatively new
system but it hopes to bring about some improvement in the industry. The
system is advantageous to the farmers since it encourages bidding among buyers
and it affords a more accurate determination of weight of the animals. The
market is provided with facilities to effect a smooth flow of animals for

receiving, selling, and loading out along with the other services for the

convenience of both the buyers and the sellers. Prices are determined

6"Phi'£1pp‘ine Agriculture in the Last Twenty Years," 1975, p. 127.
7"Stat1'st1'ca1 Handbook of the Philippines," 1976, p. 59.



competitively so that sellers are put in a better bargaining position. When
auction sales are properly scheduled, both production and marketing can be
more effectively planned. A system of auction markets would make available
market information with both buyers and sellers being exposed to the trend of
prices and other developments in the market. The establishment of the Food
Terminal, Inc. which used to be known as the Greater Manila Terminal Food
Market is another step to improve the marketing of agricultural commodities,
including livestock and poultry. It is intended to become a combined
producer-transit wholesaler market complex. The development of cooperatives
also is being undertaken currently to provide better marketing opportunities
through participation in assembly, storage, processing, and distribution.

If the programs are implemented fully, the livestock industry will face
a bright future. There is an optimistic attitude among the people involved
that the sup§1y of meat in the country will increase and dependence on
imported meat and meat preparations will be reduced. At the same time,
expansion of livestock production will generate increasing incomes for

farmers who depend on livestock production for their means of livelihood.



CHAPTER 1

SCOPE OF THE STUDY

Statement of the Problem

Agricultural markets are generally characterized by various types of
price fluctuations. In general, it is to the benefit of the individuals
concerned to take into account such variations in prices in their decision-
making process. These individuals include the producers, the consumers, the
policy-makers, and practically all those directly or indirectly involved in
the production, consumption, and marketing of agricultural products. Price
movements include both long-term and short-term price fluctuations. The long-
term price trends are important in the long-term production plans of the
producer. Such information is useful for him in his decisions regarding
alternative enterprises and timing of production. Cyclical and seasonal price
fluctuations are a good starting point for both producers and consumers in
anticipating the short-term future of prices of agricultural commodities.
Awareness of irregular movements in prices as unexpected random forces arise
will also prove beneficial.

The behavioral patterns of prices are a major consideration in the design
and successful planning of both production and marketing of almost all kinds
of commodities. In general, it is more advantageous for a farmer to plan
sales to coincide whenever possible and whenever feasible with periods of high
prices. Knowledge of seasonal price changes provides a basis for determining
the period of production for a more profitable sale. Thus, records of past

seasonal variations are important for farmers in determining the behavior of



prices in the near future so that they may be able to adjust production in
order to avoid marketing in low price periods. At the same time, they will be
able to recognize and take advantage of some favorable price conditions in the
market that usually offer opportunities for profit. Knowledge of such price
variations, therefore, is a significant factor in the decision-making process
of producers in trying to attain their economic goals. These kinds of infor-
mation may also be useful to policy-makers in the formulation of specific
policies and programs, e.g., promotion of large feedlot operations and estab-
lishment of efficient storage systems, aimed at increasing and/or stabilizing
the supply of meat and meat products. Therefore, recognition of specific
behavioral patterns of hog prices may become an important device for both
producers and policy-makers toward the attainment of the goal to achieve
efficiency in both production and marketing and ultimately to the improvement

and development of the livestock industry as a whole.

Objectives of the Study

Accordingly, the main objective of this study is to develop a proposal by
which the behavior of average prices received by farmers for hogs in the
Philippines can be studied and analyzed. As the importance of the knowledge
of price behavioral patterns is recognized, this paper hopes that such a
proposal will be instrumental in the actual study of hog prices. In order to
accomplish the above objective, this study will go into the underlying
specific objectives as follows:

(1) Describe cyclical and seasonal price fluctuations in certain agri-
cultural commodities;

(2) Reviéw the time series analysis approach;

(3) Show how such analyses can be applied to available data.



Limitation of the Study

As‘has been indicated, the study is simply a proposal as to how the
behavioral patterns of hog prices at the point of first sale can be studied.
Due to time constraint, the scope of the study has been limited to the objec-
tives cited above. Thus, the actual manipulation of the data will not be
undertaken but will be reserved for the actual study if the proposal is made
an active project. Accordingly, the actual study will also incorporate the
objective of describing, analyzing, and interpreting the results that may
thereby be obtained.



CHAPTER 11
MAJOR PRICE FLUCTUATIONS

Prices play an important role in the total market system. In fact, one
may argue that the total economy revolves around the theory of prices. For an
individual producer, prices of both inputs and output determine the relative
profitability of his enterprise. For a consumer, they determine the relative
importance of his money to satisfy his needs and desires. Therefore, to both
producer and consumer, the central point of interest of their economic activi-
ties is the price. The farmer would like it to be as high as possible whereas
the consumer would be happier if it would be as low as possible.

In any case, prices are determined by supply and demand relationships.
Supply of the product and demand for the product are affected by a consider-
able number of factors. When demand and supply change, prices will accord-
ingly change. Thus, prices are characterized by certain fluctuations or
movements which may be long-term or short-term. Long-term or secular price
fluctuations are those caused by long-term supply and demand conditions as
affected by factors like changes in price level (i.e., inflation or defla-
tion), population, and technology. The short-term fluctuations include
cyclical, seasonal, and irregular movements of prices. Irregular movements
of prices are caused by random forces such as floods, strikes, hurricanes:
those that are less likely to occur at regular or predictable intervals.
Unlike these irregular movements of prices, the cyclical and seasonal fluctu-
ations are more directly observable since they are expected to occur with

considerable degree of regularity and predictability.
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Cyclical Price Fluctuations

Prices, therefore, are characterized by certain kinds of fluctuations as
affected by the factors governing supply and demand relationships. For most
farm products, prices fluctuate in somewhat regular patterns through a period
of time in addition to fluctuating erratically from year to year. Livestock
production and prices have more or less regular cycles. This indicates that
production and prices have a tendency to move up and down over some period of
years and this will happen regardless of outside forces. It can be said that
the price cycle and the production cycle run opposite each other. Therefore,
when production is increasing, prices are decreasing, holding other factors
constant. After some time, these movements will reverse themselves such that
production will decline and prices will move upward. This phenomenon consti-
tutes what is known as the cyclical price fluctuations which characterize many
agricultural commodities.

"In general, these cycles can be explained by the tendency of the
producers to base tomorrow's production plans on the profits of current or
recently past operations. The length of the cycle is diéfated, however, by
the biological nature of the cawmdity."8 Thus , when hog production is rela-
tively 1ow and consequently, hog prices are high, producers may view the
favorable earnings of the past year and may soon decide on expanding their hog
enterprise. It is not uncommon that such situation may also attract other
former producers back to the industry. When this happens, production will
increase. To expand production, however, more gilts have to be withheld from

the market for breeding purposes. Time must elapse before pigs could be born,

8Richard L. Kohls. Marketing of Agricultural Products, (2d ed. rev.;
New York: The Macmillan Company, 1951;, p. 160.
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fattened and finally brought to market. It may then take 2 or more years
before the full intended expansion may be made possible. When the additional
hogs are finally taken to the market, prices will be driven down. Producers
then find the situation unfavorable which possibly will force them to decrease,
if not totally stop, production. "Thus, these cyclical variations in produc-
tion and prices result from the lag in the time required for production
adjustments to be made. Since agriculture deals with living plants and
animals whose biological processes can neither be speeded up nor much retarded,

w3 Because of

lags in the adjustment of production to prices is inevitable.
this nature of agricultural production, R. F. Burdette and J. C. Abbot
asserted that the important factor to the farmer hoping to take advantage of
such cycles is not whether prices are "high" or "low" by any particular
standards, but other farmers' intentions to expand or cut down their breeding

stock in response to them.}0

Seasonal Price Fluctuations

Prices are also characterized by seasonal fluctuations. "Seasonal varia-
tions are those that tend to follow a more or less uniform pattern within the
year (i.e., a 12-month period but need not start in January) and, furthermore,
conform to this pattern over a period of years. This means that peaks and

ull

troughs tend to come about the same time each year. Climate and seasonal

demand for various commodities are predominantly the important factors causing

gMax E. Brunk and Lawrence B. Darrah, Marketing of Agricultural Products
(New York: The Ronald Press Company, 1955), p. 178.

10R. F. Burdette and J. C. Abbot, "Marketing of Livestock and Meat,"
FAQ Marketing Guide No. 3 (Rome, Italy, 1960), p. 147.

nJohn H. McCoy, Livestock and Meat Marketing (Westport, Connecticut:
The AVI Publishing Company, Inc., 1972), p. 49.
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seasonal fluctuations in prices. Since the production of certa{n agricultural
crops is dependent upon weather conditions, there are definite periods of high
and low prices. In temperate countries, for instance, pigs are farrowed in
the spring and fall and are then ready for slaughter about six months later
during which period supply is greater than at other times of the year. Thus,
prices may decrease assuming a constant demand. Prices of cattle are usually
lowest in the fall when market supplies are abundant and high in spring
although such pattern may be less pronounced in most developed countries with
good processing and storage facilities. But, generally, seasonal trends in
prices of meat animals reflect basic seasonality in production. In Taiwan,
pig production is almost continuous throughout the year and seasonal movements
in prices are attributed mainly to demand factors. In rice producing areas in
the Philippines, farmers tend to sell their-pigs soon after rice is planted,
this being the time when feed is scarce (e.g., bran) and also when farmers are
in greater need for cash and selling their animals is one way of raising it.
Thus, seasonal price variations may become specific for different geographic
areas as defined by climate, customs and traditions, and by particular
economic situations. For certain agricultural commodities and consumer goods,
seasonal variations in prices are largely affected by various holidays during
the year as they may influence the demand for such products.

For other agricultural commodities, particularly, fruits and vegetables,
the range of seasonal variation is also attributed to their perishable nature
in addition to the seasonality of their production. It:is also determined by
the storage, credit, and risk charges that may be involved in holding the
product over time. In less developed countries, seasonal price fluctuations
for these products are very pronounced because storage facilities are scarce

and costly and the risk is considerable.



CHAPTER Il1I
RESEARCH METHODOLOGY

The Time Series Approach

“Time series and trends provide a picture of change, yield knowledge of
the direction of change, and show repetitive measurements (if any) in the

data.“12

Thus , they represent a systematic and orderly manner of presenting,
describing, analyzing, and interpreting a given set of data. "A time series
may be defined as a sequence of repeated measurements of a variable made

periodically through time."'~

The values or measurements correspond, there-
fore, to successive points of time. Thus, the average prices received by
farmers for hogs measured monthly for various successive years are time series
data.

The objectives of a time series analysis may take the form of one or a
combination of the foﬂtwrint_zj:M

(1) Descriptive

The objective is to determine if any pattern can be observed in the

changes in the magnitude of the variable in question. If any pattern in the
behavior of the variable can be described the researcher may then be able to

extend his study to the factors causing such behavior,

1"",l'iecﬂ H. Meyers, Elementary Business and Economic Statistics (2d ed.
rev.; Belmont, California: The Wadsworth Publishing Company, Inc., 1970),
p. 445.

1315id., p. 446.

141hid., pp. 450-451.

13
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(2) Historical

The objective is to analyze what has happened to the variable in the
past in order to determine if past forces have any possible bearing in the
future.

(3) Predictive

The objective is to forecast the behavior of the variable in the
future given its behavior in the past and in the present with the assumption
that the underlying forces will (or will not) remain unchanged.

Time series ordinarily involves at least four types of variations known
as the four components of a time series: secular trend, seasonal variations,
cyclical fluctuations, and random or irregular movements. Ordinarily, a time
series approach would involve decomposition of the time series into its
separate components. Thus, when each part is isolated, it can be analyzed and
interpreted as its particular behavior is explained by the factors affecting
it. It is essential, however, that each component should first be properly

defined and well understood.

Secular trend:
“A secular or long-term trend may be defined as the average direction and

magnitude of change in the data through 1;1‘m:e.“]5

It characterizes the general
pattern or behavior of the variable through time which may or may not appear
in the form of a straight line. Trends are caused by persistent forces acting
upon the time series that result in growth, decline, or stability of the
variable. Among the factofs that cause long-term trends are long-term

deflation or inflation, population changes, and the shifting of consumer

51pid., p. 452.
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demands, tastes, and preferences. Trend lines are used primarily as an aid in

studying other types of movements like cycles.

Cyclical fluctuations: ;

Cyclical fluctuations refer "to a rhythmic swing in the data brought
about by regularly recurring economic conditions. . . . These cyclical forces
would spread themselves over the various stages of the business cycle:
prosperity, rémssim,%epmssim, and reviva].”ls Cyclical forces, there-
fore, follow a more or less regular pattern longer than seasonal change,

usually 2 or more years, but shorter than secular change.

v r

Seasonal variations:
"Seasonal changes are caused largely by weather-related conditions and

customs, which repeat themselves during a period of a year or less. . . .

Thus, a seasonal pattern tends to repeat itself over the same period year

after year, month after month, week after week, or day after df.w'."]7

Holidays
such as Christmas, Easter, and other vacation periods contribute evident
customary forces affecting seasonal behavior of most prices. Although
seasonal movements may not be perfectly regular, they may exhibit a generally

high degree of regularity and stability over time.

Random or irregular movements:
Random movements are those which lack any definite or systematic pattern
and may be said to "just happen.” Such an unanticipated forces would include

inventions, changing technology, strikes, physical destruction from hurricanes

161hid, , pp. 456-457.

V1pid., p. 457.
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and floods, those forces which would not reoccur, at least, at predictable

intervals. 18

The Time Series Data

The time series data were obtained from the Bureau of Agricultural
Economics, Quezon City, Philippines. The monthly data consist of average
prices received by farmers for hogs on a per head basis. A period of six
years is covered, that is, from January, 1971 to December, 1976. The data
were on a regional basis {although there are some missing values in certain
regions) and are categorized into two classes: (a) prices for upgraded or
improved hogs and (b) prices for native hogs. Each class is further classi-
fied by age, namely: (a) hogs which are below 6 months old and (b) hogs which
are 6 months old and above. If the proposed study will materialize and if
analyses will be done on a regional basis, the missing values would neces-
sarily have to be considered and if possible, data for more periods may be
required in order to obtain more accurate results, particularly for trend and

cyclical variations analyses.

The Time Series Model

The model of time series analysis that is most generally accepted and
used is the multiplicative model. In traditional or classical time series
analysis, it is ordinarily assumed that a multiplicative relationship between
the four components exists, that is, it is assumed that any particular value

in a series is the product of factors that can be attributed to the various

181544, , p. 458.
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19

components. Thus, it assumes that the only absolute value is the trend

component, leaving all three components as percentages.20

If we let

i = position of a month from 1 to n where n = 72, the total number
of months of data used for this study
Y. = original (observed) value of the time series variable (hog

hmmmh

prices in pesos) for the it
T. = corresponding secular trend value
S. = corresponding value of seasonal component
C; = corresponding value of cyclical component

I. = corresponding value of irregular or random component
then, according to the multiplicative model,

Yi = Ti X Si X Ci X Ii
where, S. is a per cent of Ti’

1

Ci is a per cent of Ti X Si'

Ii is a per cent of Ti X Si X Ci'

Some researchers, however, take the model as additive. Thus,
in which case the measured value of time series is obtained by adding the
four components.

For this study, the multiplicative model will be used as it has been, and

continues to be, widely used in practice and it has, in many instances,

]gdohn E. Freund and Frank J. Williams, Modern Business Statistics,
rev. B. Perles and C. Sullivan (Englewood C1iffs, New Jersey: Prentice Hall,
InC., ]969)’ pi 384-

20

Meyers, p. 458.
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provided very useful results. It should be understood, however, thaf "the
approach to time series by way of separation into four components is undeni-
ably oversimplified and regrettably ignores the hidden interactions and
interrelationships in the data and the entire complex of individually small

shifts and nuances."z]

Hence, there are other alternative approaches, like
the econometric approach, which involves a large amount of advanced mathe-
matics but which provides considerable promise in more complicated research.
In spite of such inherent characteristics, the multiplicative model still

provides a good base to begin one's study of time series analysis.

General Procedure of Isolating Each Component

Isolating the Secular Trend

A preliminary step before the trend movement can be isolated is to piot
the original data in order to see the general behavior of the variable. This
is necessary because the general shape of the plotted points will determine
the method and the model that will fit the data. For this study, it is
necessary to do this for the prices of each type of hogs indicated. This
section, however, will review the various models that can be used as may be

fitted for the general behavior of the variable. .

Linear trend:
The most widely used method of fitting linear trends is the method of

least squares using the simple linear regression model. That is,

. = a+ bx.
T1 a be

21Freu.nd and Williams, p. 391.



