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ABSTRACT

Nores, Gustavo Adolfo, Ph.D., Purdue University, June 1972. Quarterly
Structure of the Arrentine Eeef Cattle Economy: A Short-Run Model,
1960-1970. Major Professor: Joseph Havlicek, Jr.

To understand the short-run structure and price formation mechanism
of the beef cattle economy is extremely important in Argentina. Large
fluctuations characterized by a strong cyclical path vhich has been
observed in the real price of beef cattle, constitute an important source
of disturbance in the overall econoﬁy. This study’}ocuses on the analysis
of the industry's short-run structure in an effort to understand its
dynemic characteriséics and to explain the observed price fluctuationms.
Special attention is given to thg evaluation of specific policies such
as exchange rate policy, rationing, maximum retail price§ and credit
policy which had been implemented during the last decade.

The economic model is based on a theory of investment behavior
of producers and on traditional demand theory. Four statistical models
were specified and estimated. These differ in (a) the level of aggre-
gation of slaughé;r supply equations, (b) whether or not average slaughter
welghts are regarded &s variables or dssumed to be constant at mean
sample values, and (c¢) whether or not domegkic demand and demand for

exports are specified at the farm level or at the final retail and FOB

levels when the behavior of intermediaries and of export packefs is
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explicitly taken into consideration. The interdependency among the
large ccmponents of the beef cattle economy are analyzed on the basis
of the most aggrezated model.

All four models are specified as simultaneous systems of linear
equations in which slaughter volume and quantities consumed and exported
react to and determine price. These models correspond to simultaneous
equations blocks of more complete block recursive systems;'in vhich
the other block(s) are formed by an equation explaining the inflow of
animals to the herd (the number of calves born) and stock accounting
equations connecting stocks and flows.

The empirical evidence indicates that slaughter of different cate-
gories of animals are characterized by seasonal patterns reflecting the
seasonality in births and pasture availability. Aveilability of pastures
varies with the season and so does slaughter response to price changes.,
In the short-run end in the absence of a pasture constraint the slaughter
of all categories of animals (including steers) decreases as beef prices
go up or input prices go down. This constitutes new and solid evidence
'that, not only do cattle producers respond to price changes in the
expected direction, but also that they respond promptly (within the
" quarter) and in significent magnitude,

The empirical.evidence also indicates that farm prices are, in
the short-run, highly sensitive to both real wage rate and net effective
exchange rate. This h;s strong policy implications since, under the
present system, the levels of these variables are either set or highly

influenced by government decisions. As beef prices go up exporfs,

vhich are more price elasfic than domestic demand, start declining.
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This induces the government to devalue (reduce export duties or in-
crease export subsidies) in an attempt to maintain'the level of exports.
The quantity adjustuwent is thus forced into domestic qonsumpfion.

Since domestic demand is rather inelastic with respect to price and
slaughter reacts inversely to pr%ce, the required adJustmént in price
to clear the market is larger than the initial increase. At the new
price level a further devaluation is needed to maintain the level of
exports. This process continues until the new output from an increased
herd reaches the merket. In swrmary, exchange rate policy directed

toward stabilizing beef exports results in distabilization of price.



CHAPTER I

INTRODUCTION

The relative importance of beef cattle within the Argentine
egricultural sector and of beef exports as a source of exports earnings
is widely known and has been extensively discussed in the literature.l/
Briefly, beef cattle production accounts for about 30 percent of the
gross value of agricultural output and for about 64 percent of the
gross livestock product. During the last decade, about one fourth
of the volume of beef production was exported accounting for more than
25 percent of the total value of exports. At the same time, beef
holds an important position in the Argentine diet. Argentina's per
capita consumption of beef is one of the highest in the vorld. That
is, the beef cattle activity is'the most important single enterprise
in the agricultural sgctor, beef exports have been and still are one
of the main sources of export earnings, and beef is a basic con-

" sumption good for th:z Argentines.

Large fluctuations have been observed in the real price of beef

cattle at the farm level; particularly during the last decade and

l-/For detailed information about the relative importance of' beef cattle,
characteristics of production and marketing, and the role of prices,
the reader is referred to Kohout [25], Fienup, Brannon and Fender
(12], Herrmann and Branson [23], Jervis {24], Peffer [32], Liboreiro
[26] and Lores [31]. )



8 half, This may be observed in Figures 1 and 2, Even éharper
fluctuations have been exhibited by the price of beef cattle relative
to grains [Figure 3], Since cattle are raised only in the open
range and fed on natural and improved annual or perennial pastures,
cattle raising and fattening activities compete with crops for the
land input. Previous studies have shown that these fluctuntiéns in
relative prices have affected the allocation of resources between

2/

livestoek and crops.
As a consequence of fluctuations in slaughter and prices, con-

sumption and exports have varied substantially [Figures 4 and 5)

and consequently exﬁort earnings have veried also. This has, in turn,

affected the capacity to import. Furthermore, sipqe imports consist

mainly of critical inputs and basic raw materials, ieaving very little

room for import substitution, variations in exports and hence in import

capacity, do affect the overall devélopment process.,

Effects of Price Fluctuations ir Terms of -Production, Exports and

Overall Price Stability '

Beef has a weight of twenty percent of the official Cost of
Living Index (CLI). Although it is generally accepted that this
index overestimates the beef share of the consumer basket, it gives

an idea of the Impact thet changes in the nominal retail price of

g/See Jarvis [24], Yver [L4], and Nores [31]1
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beef have on the real wage level. Moreover, since labor unions and
employers hold periodic "bargaining rounds" where negotiations usually
start vith an increase in nominal wages close to that of the CLI,
fluctuations in the price of beef end up having a substantial impact.
on the ovg?all price level. |

On the export side, fluctuations of domestic price that are not
paralleled by the international price do affect the aétual volume
of exvorts. Irreéulur flows at varying prices are by no means at-
tractive to the main importing countries - EEC, UK, USA and Spain -~
vhich arc more inclired to quota systems and regulations of inflows
of beef to make ihem consistent with their domestic price policy.
Also, as was pointed out earlier, veriation in exports that affect
import capacity do affect the overall development process.

On the production side, price instability tends to discourage
potential investment in improvements such as permanent péstures,
storage facilities, wells, fenées, etc.§/ The farm enterprises not
only tend to emphasize short-run type of investménts but also tend
to be organized in a diversified form in order to cope vith price
uncertainty and, at the same tiﬁe, be of a flexible form so as to
be able to mové toward the most'profitable activity in the future
without incurring substantial capital 1osse;. Since cattle are fed

on pastures rather than on grains, cattle raising and crops are

3
3/ See Kohout [25] and Liboreiro [26].



less complementary to each other than otherwise. One would hypothe-
size that under riskless conditions and given relative prices, farmers
vould tend to specialize in the activity for which their land is
most suitable. However, if they are risk averters and relative prices
fluctuate substantially, they will tend to be less.specialized. Ir
farmers believe that they can improve their knowledge as time goes
on they will tend to keep their farms as flexible and.as adaptable
as possible.ﬁj The result is a smaller eggregate volume of beef
production than under certainty conditions.

In summary, the large fluctuations, which ere characterized by
o strong cyclical path in the real price of beef cattle, constitute
an important source of disturbance in the overall economy. Price
fluctuations of this nature and magnitude not only affect the allo-
cation of resources within the agriculturel sector leading to substan-
tial capital losses and gains in the production activity; but also
cyclically endanéqr export earnings, consumers' real income and the
overall price stability. Thus, one might conclﬁde'that a smaller
degree of price instagility may be desirable for the case of beef
in Argentina. However, given the important role played by prices
in a market economy, more information is needed about the causes of
such wide price fluctuations before meeningful evﬁluation of alter-
nati;e policies directed to avoiding or reducing such fluctuations

could be made,

E/This problem has been extensively considered in the literature, see
Hart [20, 21,22], Stigler [35), Marschak [29], and Tintner [39,40,k1].
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Causes of Price Fluctuations

In recent years, considerable intérest has been placed in study-
ing the problem of price fluctuations. Three independent pleces of
researchzj have implicitly or explicitly attempted to provide an
explanation of the cyclical phenomenon observed in the Argentine

"beef cattle eco;omy. The explanations, although with different
degrees of sophistication and different in version, ar: mostly based
on similar theories of investment behavior in the cattle industry and
corroborated by empirical evidence for the period 1935-1966. The
‘eyele is explained in a cobweb fashion. With the length of the
production period being longer than the observation unit (the year),
quantity supplied reacts fo price movements with a certain lag.
However, while in ¥he "eobweb model” supply is assumed predetermined,
in this particular case short-run slaughter supply reacts inversely
to current price. This is due to the fact that certain éategories

of animals may be considered igtermediate products or capital goods.
Animalé are not only output but also inputs in production. Any
decision to increase production implies withholding from slaughter.
Since anirals of different age and sex have different maturity or
diséounting horizons (because of different feed conversion ratios

and characteristics as breeders) it is reasonable to expect different
reactions to price e;pectations in terms of the number of animals

of each category slaughtered or withheld.

2/Noves [31, 1969), Jarvis (2, 1969] and Yver [k, 1971].
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As beef prices go up it becomes profitable for the producer to
keep all animals for a longer period. Iliowever, ih the aggregate and
in the short-run, the cattle industry may be constrained by the
availability of pastures. If this constraint is effective, there
will be an increase in the opportunity cost, or shadow price, of
pasture land., As a result and because as beef prices rise, different
discounting horizons cause some animals to become more valuable as
capital goods than as slaughter enimals, it pays the cattle firm to
sdjust its portfolio to the new capital value situation by altering
the composition of its sales.éf

The observable short-run phenorenon in the aggregate would be
an increase in sales of animals closer to their optimum slaughter
veight and a decrease in sales of animals such as females and young
animals which have a lSnger discounting horizon. Evidently, the
magnitude of these changes will depend on the effectiveness of the
pasture constraint, on how quickly availability of pastures may
be increased, on the opportunity costs of pastures, and on price
expectations. Nonethéless, the observable short-run phenomenon
will be a decrease in total slaughter as prices go up. This
accelerates the price cycle in its upward swing making it steeper
with respect to current price than in the case of a predetermined

supply. In the long run as new animals from an increased herd

é-/See Yve. [L4, pp. 17-23).
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enter marketing outlets and slaughter increases, beef prices (in
real terms) stort the downward swing and the cycle is reversed.

Ex post, the observed peakness and amplitude of the cycle also
depend on exogenous factors affecting both slaughter supply and
market deimend, such as droughts, population increase, cdnsumer's
income, prices of substitutes, effective exchange rate, and restric-
tions of access to foreign markets.

Another element.contributing to the cycle is the inelasticity of
demand. The more price inelastic the demand facing the slaughter
supply, the wider will be the price fluctuations, The empirical
evidence provided by previous studieslj tends to support this assertion.
In the last decade and a half, exchange rate and export tax policy
tended to make derived demand for exports more price inelastic by
modifying the effective exchange rate so as to maintain the level of
exports by pertially absorbing variations in cattle prices. lence,
the cycle is being forced - at least partially - onto the domestic
market, and being absorbed by domestic consumption. This, given
short run inelasticity of domestic demand, contributes te price
fluctuations.

The studies cited earlier (footnote 5) have contributed to the

understanding of the structure of the Argentine beef cattle economy,

ljSee footnote 5, page 10.
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its dynamics, and its problems. However, some pertinent questions
remain to be answered,

First, the empirical estimates obtained and hence, estimates
of the underlying structures, are based on annual data for the period
1935;1966.§/ This period includés not only VWorld War II but also
one can presume different supply and demand structures.‘ On the
production side, improved pastures have consistently gain;d relative
to natural pastures as a percentage of total grazing land.gj New
breeds were introduced and a considerable switch among breeds occurred
during the period.;g/ Hybrid seeés, pesticides and insecticides were
introduced in the crop sector. This type of output increesing tech-
nological change would have, ceteris paribus, modified the opportunity
cost of land. 1If technologiéal change has occurred, there is no a
priori reason to believe it has occurred at the same pace in both the
beef cattle and grain sectors. Thus, supply structure might have
changed in which case estimates of the structure based on such sample
period (1935-1966) might differ substantially from the current under-
lying structure. Explaining supply by relative prices does not solve

the problem of statistical inference. Simply because the beef-grains

§/The research done by Jarvis [2h] is based on fiscal year data for
the period 1937/38 - 1966/67.

ngee Kohout [25] and VWindsberg [43].

LQ/AS a result of changing demand conditions in favor of leaner beef,
the percentage of Shorthorns fell from 75 in 1937 to 34 in 1960
in favor of Aberdeen Angus and others; see Jarvis [24, pp. 453-U456]
end Kohout [25].
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price ratio has (or has not) changed does not mean that thu relative
profitability of the enterprises has (or has not) changed.

There have also been changes vwhich may have resulted i; different
structures on the demand side, particularly in the demand for exports.
The composition as well as destiny of beef exports changed con-
siderably during the period. The movement was toward a highly di-
versified composition of exports in terms of both, beef products
and destinations. In the late 1940's and early 1950's about 85 per-
cent of beef exports went to England, while by the mid 1960's the
EEC had already surpassed England as the principal buyer.gll Since
import policies and restrictions vary over time, from country to
country and from product to product, it is reasonable to expect that
the structure of the foreign demand for Argentine beef faced today
might be different from the one faced twenty or more years ago.

Moreover, from 1947 to 1959 the beef cattle economy was sub-
Jected to a whole arsenal of policy measures that ranged from maximum
retail prices to qinimum prices for cettle, from export surcharges
and an overvalued exchange rate to a regime of subsidies to export
packers to compensate losses and assure a 10 percent return on their
capital. Because of the latter it was not feasible to obtain a

reliable "net export price received by packers" during the period

ll/In 1969 Arpgentina exported beef products to more than sixty
countries. Also a higher degree of industrialization has been
achieved in beef exports. Exports of beef cuts began in 1966
end by 1970 were larger in e.c.w. volume than the traditional
exports of chilled and frozen carcasses. Ixports of cocoked and
frozen beef which started in the late 1950's also grew con-
siderably during the period. . -
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for vhich the subsidy was effective. Moximum retail prices and
minimum cattle prices, if effectively enforced, would also lead to
inaccuracies in the structural estimates.lg/ So, one might. argue that
there is need, in terms of realism, to deal with a more up dated
structure. That is, there is g'need to estimate the underlying
structure from more recent data.

There is also need to explain the behavior of producers, con-
sumers and export packers within the year. This is particularly
important for two reasons. First, since cattle are raised and
fattened in the open range, current and expected availability of
pastures mey or may not be an effective constreint depending upon
the particular season involved.lé/‘ Thus, the reaction of producers

to price changes may differ from season to season. ‘Second, price

;g/Even if provisions in the estimaticn were made to take account
of the possible changes in structure introduced by rolicy actions-
through the use of dummy variables-incccuracies would be present
since policy actions of this nature imply comstraints on variables
and not necessarily shifts of intercent or slope coefficients.

ié/Temperature as well as rainfall show a definite seasonal pattern.
The following table illustrates rainfall averages for the pericd

Quarter Breeding Fattening Panpean
Region Region Region

(total)

I Summer 260.05 298.10 285.25

II Fall 164.89 : 137.72 146.90
III Vinter 164,90 114,92 131.80
IV Spring 239.49 287.52 271.29

Quarterly ‘ .

Average 207.33 209.56 208.81

¥In milimeters per quarter; For source see Appendix E.
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fluctuations within the year are relevant from the policy making
point of view because of the tremendous impact that changes in beef
prices have on the cost of living. They are also relevant from the
export packers point of view since they need to be able to anticipate
prices in order to meke apprOpr{ate contractual arrangements.
Furthermore, by working with annual data, previous studies were
unable 1 igtect or quantify the effect of short-run policy actions.
This is particularly‘trua in the case of policies such as: rationing
or "beefless days" enforced for short periods ot time, or modifications
in the level of the exchange rate (devaluations) or in the level of
export duties (surcharges). Under a fixed exchange rate systen, the
heavy inflationary process observeq in the econony during the last
two decades motivated successive devaluations of égé "peso" fron
time to time. These devaluations were in most cases accompanied by
changes in the export tex-subsidy structure so as to soften the
immediete impact of such drastic policy actions, and leave room
for its periodic reassessment in accordance with the movement in
the relative domestic-export price of beef. Since the short-run
effect of policy actions of this nature is highly controversial in

Argentina, its evaluation and quantification is considered to be of

importance

The Problem
As was megtioned earlier, there are enough reasons to argue that
certain degree of price stability may be desirable. "Given the role

or prices in a market economy, questions could be raised about the
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level around which price should be stabilized, about the range within
which price should be allowed to vary, and about the most appropriate
instruments to achieve such stability.

Price stability is widely accepted today in Argentina as a
policy objective, with the qualification that the level around which
price is stabilized:

a. provides enough incentives to increase production.in the long

| run, so as to allow for the maintenance of traditional levels
of per-capita consumption, and for a level of exports which
provides for an import capacity consistent with the develop-
ment plans;

b. allows export packers to compete in the international market;

and

c. 1is consistent with the policy objectives of overall price

stability and maintenance of the real wage levels.

The first of these qualificat?ons calls for a minimum price level
while the other two call for a maxirmum level of farm price. All of
~them imply certein degree of price stability and are objectives of
short-run and long-run nature. Since their achievement may be incom-
patible, - as it may be in the case of short-run price stability and
long-run increase in production, - there is a clear need rdr an under-
standing of thé sﬁsrt-run dynamics of this economy in order to evalu~
ate and quantify the short-run and long-run effects of policy actions,

-

This is so because policies are implemented at a given point in time
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and the beef cattle economy is not at any moment in steady equilibrium
but in a dynamic and cyclical path, which.is constantly being modified
by exogenous factors.and shocks. Hence, policlies should not be
evaluated only on the basis of their long-run impact,.but also in
relation to the particular circumstances at the moment of their
implementation, and with respect.to their short—ruﬁ effects.

Exogenous factors and shocks are the initial causes that through
changes in prices induce the cyclical reaction of slaughter. They
are in fact continuously affecting market demand and slaughter supply.
Consequently, the observed prices are short-run equilibrium prices
vhich reflect:

a. the legged reaction of slaughter to previous price situations
caused by external shock; aﬁd changes in eiogenous factors
that occurred at different moments in the past; and

b, the current levels of market demand and slaughter affected
by current shocks and.exggenous factors.

Before meaningful evaluation of alternative policy sfrategies
directed toward achieving the above mentioned objectives can be made,
reliable knowledge is needed about the nature of these exogenous
factors and shocks and their short-run and long-run effects.

This study attempts to go just one step further than previous
studies in anaiyéing the structure of the Argentine 5eef cattle
economy, its dynamics and its problems, by focusing on the short

run. To this end, a quarterly model is developed and estimates of

i
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its paremeters, based on data from a more recent period (I/1960-IV/
1970) are obtained. The economic model in generic form is presented
in Chapter II and the estimates are‘presented and analyzed in Chapter
IIX. Chapter IV deals with evaluation of the modelfand suggestions
for further research arising from the findings and limitations of
tpis study. The main conclusions of the analysis are presented in

Chapter V.,
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CHAPTER II

ECONOMIC MODEL

Short Run Slauﬁhter.Supp;y
The theory of investmant behavior in the cattle industry has been
discussed in the 1iterature;/ end there is no need to repeat it
here. Only its maig highlights end its implications in terms of
short-run slaughter supply (shorter than a year) will be briefly
commented upon.
Assuming that Qhe firm maximizes the present net discounted
value of the animels in the herd for their remaining lifetime,
that animals are fed optimally during their lifetime and yaking
| into account the additional output in the form of calves that a
female animal can produce, the following implications of such
optimizing behavior ere reproduced in abridged form from Yver:g/
1. the elasticity of capital price with respect to beef price
is: (i) larger for female animals than for male animals and
(i1) positive and highest at birth end declines monotonically

towards unity as the anirel approaches the optimum slaugnter
age, at which point it equals unity.

;/See Jarvis [2h, pp. 25-103], and Yver [Lk, pp. 6-23).

g/Yver (44, p. 19]. The elasticity of capital prices with respect
to beef price (or feed price) is defined as the relative change
in the value of an animal as a capital good due to a change in
relative beef price (or feed price). For a rigorous derivation
and definition of these concepts, see [L4, pp. 9-15].
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2. the elasticity of capital price with respect to feed price
is: (i) larger in ebsolute valuz for ferale then for male
animals; and (ii) negative and largest in absolute value at
birth and declines monotonically toward zero as the animal
epproaches the optimum sloughter age, et which point it
equals zero,

Py

3. if both beef and feed prices increace at the same ratio,
the capital prices of all animals will increase in this same
ratio and the optimum slaughter age does not change,

Lk, an increase in beef price or a decline in feed prices will
increase the optimum slaughter age of all enimals in the
herd.

As beef prices go up it will pay the firm to keep all animals

for a lénger pevio& since the optimum slaughter age has increased.
Consequently, if there is no effective pasture constraint, in the
aggregate there will be a decrease in slaughter of ell animals. The
decrease in the slaughter.of fermale and younger animals will be larger
than the decrease ;n slaughter of animals closer to the optimum
slaughter age given that the elasticity of capital price with respect
to beef price is larger for the former than for the lattér.

However, in the aggregate and in the short runéj, the cattle
industfy may be constrained by the availability of pastures. If
this constraint is effective, as beef prices goes up there will
be an increase in the opportunity cost or shadow price of pasture

land. As a résult of this and because of different discounting

horizons, some animals become more valueble as capital goods than

§/Short-run is defined as a period not long enough to allow for

improvement or seeding of new pastures to increase carrying
capacity.
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others (relative to their slaughter value) and the cattle firm will

find it profiteble to adjust its portfolio to ﬁhe‘new capital value

situation by altering the composition of its sales. Animals closer

to the optimum slaughter age will be sold to provide room for female
and younger animals.

Since the effectiveness of a&ailability of pastures as a con-
straint varies from season to season, the observable phenomenon
with regard to sales of animels closer to the optimum slaughter
age will depend on the particular season involved and on previous
Yeather which influenced current pasture conditions.

Accordingly, the slaughter supply function for each category

of animals is hypothesized to be:

Farm Seasonal Previous, Availability
1 = . . . .
(1) SlaughterJ fj ( Price * Dummies ’ Weather ° of Credit °

Beginning )

StockJ
where § = (1,...,6) refers to categories of animals (steers, young
steers, cows, heifers,.calves and bulls respectively).,

The reason for introducing "availability of credit" as an exogenous
variable is that any decision to increase the herd, i.e., to reduce
slaughter imp;ig§.investment; implies an increase in the use of
capital as a factor of production. Assuming a perfect capital market
the price of the factor (the effective intgrest :ate) would affect

investment,hence the behavior of producers with regard to slaughter,
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However, in Argentina the nominal interest rate applied to loans
has beer smaller than the inflation rate.ﬁj This means that the
real interest rate has been negative and since the allocation of
credit portfolio among sectors and activities within sectors depends
mainly on policy decisions at the Central Bank level and other
'foicial institﬁtions, the investment flow in the beef cattle sector
depends - among other things - on the availability of credit as a
resource. In this study the flow of credit, measured by the change
in the real net balance of lcans granted to the sector, is incor-
porated in the model as an exogenous variable explaining the level
of slaugﬁter.éj

Another variable not'present in explicit form in the firm's
investment function is the beginning stock of animals of the corres-
pénding category. It\has been incorporated in the aggregate slaughter
function, because at that level the size of the stock will condition

the flow (investment = stock - slaughter). That is desired stock

E/This assertion is valid since 1955 with the exception of the
first half of 1969, and refers only to cormercial banking oper-
ations vhich, by far, represent the largest source of loans for
the agricultural sector. During this period, over 88 percent of
the loans grented to the sector came from Tour official institutions:
Banco Nacion, Banco Provincia de Buenos Aires, Eanco Provincie de
Santa Fe y Banco Provincia de Cordoba.

2-/l\lo attempt is made here to incorporate availability of credit in
the objective function at the firm level since such a constraint
is effective only at the aggregate level.
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adjustment to a change in price (desired investment) is by definition
the difference between actual and desired stock. Thus, it can be
shown that actual (beginning of the period) stock enters the slaughter
6/

function as an explanatory veriable.—

Stock-Flov Relationship

Ina ;imilar vay as slaughter is a function of beginning stock,
ending stock (beginning of the next period) is a funétion of current
slaughter, except that the relation is of ex-post accounting nature

and of the following linear form:
Stock = Stoc! +C -8 - -
(2) Stoe j a1 = Stocky o+ Cy o - Slaughter, . - Mortality, . GJaF

where CJ % is the number of animels that enter the Jth category
]

from the corresponding younger category (calves born
in the case of J = calves); and
GJ % is the number of animals which leave the Jth category
9

and move to the next older catemory (heifers to cows,
young steers to steers, ete.).
Since G

Jot
the Jth category for the aggregate of all animals, the accounting

equals ci % when the ith category is next in order to
’ .

equation is:

‘= Btock, + Number of Calves Born, - Sla.ixghtert - Mortality,

(3).8tock * "

t+l t

where the only inflow to the herd is given by the number of calves

§/See Nores [31, pp. 36-39, footnote 10].
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born alive during the period and the outflows are given by slaughter
and mortality in terms of number of animals.

Independently of whether or not slaughter supply and demand are
simultaneously determined or functions of predetermiﬁed variables,
stogks at the end of the period (beginning of the next) are variables
which are endogenous to the syséem given that they'are functions
of current slaughter. Since the number of calves born enters the
stock equation corresponding to the category of calves (and hence
the aggregate), the eguation explaining the number of calves born
also belongs to the system, However, in as much as current price is
determined by slaughter supply and derand, with disregard to ending
stocks and the numbter of calves born, the matricies of coefficients
of endogenous and predetermined va?iables can be ﬁArtitioned in a
block recursive fashion, where the "lower-nurbered" blocks correspond
to supply and demand equations {plus market clearing condition and
other definitional identifies) vhile the "higher-numbered'"blocks
correspond to the stock accounting equations and the equation ex-
plaining the number of calves born.lj It should be noted,
hovever, that such relationships belong to the system and hence,
must be considered when forecesting or when computing equilibrium

paths and equilibrium elasticities from the model.

Influence of Climate on Slaughter

Weather, current and pest, not only affects current pasture

conditions and hence price of feed and the effectiveness of
t

Z/'J.‘h:I.s issue will be discussed in more ‘detail in Chapter III.
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availability of pastures as a constraint, but also affects net
calvihggj and feed conversion rates. For expository purposes the
effect of weather on pastures is denoted as effect‘fA", the effect

. of pasture availability on slauphter as "B", the effect of weather

on calving reta as "C" and the effect of weather on the feed conversion
ratio as "D",

Since there is no observation on pasture availability or pasture
prices neither effect "A" nor effect "B" can be measured directly.
However,.a combination of these effects can be measured indirectly
by introducing appropriately lagged weather indices in the slaughter
equation,

In the aggregate slauéhter consists of two observable interdeven-
dent dimensions: tﬂe number of anirals slaughtered and their average
live weight. The effect of pasture availability on the number of
animals slaughtered is denoted as "BK" and the effect of bastures on
their average weight "BW". Thé time sequence of these cffects cen
be visﬁalized in Figure 6,

Since weather has a definite seasonal patterngj, & scasonal
pattern in pasture availability and hence in both slaughter and
average weight can be expected, Intercept shifters (dummy variables)

are introduced in the model to take account of such "normal seasonal

patterns” in sales and average weight, which are the result of

§/Defined as the proportion of calves born and alive - after, say,
three months - relative to the breeding herd., Weather affects
bioclogical parameters such as fertility, calving and mortality
rates (calf mortality in particular).

¥ see footnote 13/ Chapter I.
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aggregate behavior of producers due-to "normal" weather conditions.
To take account of"?bnormal" weather conditioné an average rainfall
index for the Pampean Region was constructed, and expressed as
percentage of the mean of the corresponding quarter, It is intro-
duced in the model with one and two quarter lags. Temperature was
onitted in the index because of lack of data. Hence, while the
dumny variables attempt to measure the "normal" BN and BW-D effects,
the weather variablés exclude temperature and thus, the resulting
estimates of the "abnormal" BE and BW~D effects should be inter-
preted with caution.

The second observable non-independent dimension of slaughter
is average live weight. Because of the need to dgal with homogeneous
units of measurement on both supply end demand sides average live
weight per categor& of animels is converted, at the observed dressing
percentage to average dressed weight (ADV).

Given that average dressed weight per category has been relatively
stable throughout the sample periodlg/, two approaches can be taken
with regard to model épecification: (a) they may be essumed con-
stant or (b) they may be considered as endogienous variables, in which
" case corresponding equations should be introduced in the model

explaining them. These equations are similar to those explaining the

number of animals slaughtered in each category, that is

i

(%) ADWJ,t = g (Farm Price; Seasonal Dummies; Weather; ADwJ,ﬁel)

7

l‘-(-)-/The coafficient of variation for the individual categorieshranged
from ,026 to ,058; see Appendix C, Table 15.
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except that the stock variihles are excluded and previous average .
dressed veights aré included because the current weight of an animél
is a function of feeding and climatic conditions that prevailed during
all of its lifetime., Both of these appréaches (a) and (b) will be
considered although the assumption of constant weight - approach (a) -

will be adopted in the simplest version of the model.

Domestic Demand

On the demand side, two alternative specifications are considered.
In the simplest version a farm level domestic demand function is

postulated where

Ferm , Per-Cepita , Popula- , Price of .

(] 9 ) k] 2 ]
Prlcet Incomet tiont, ' Subst:.tu.test

Domestic
(5 ) omestTlc

Demandt £

Beefless )
days Dummyt

and t denotes quarters. The in?roduction of a dummy variable as an
intercept shifter to represent rationing or beefless da&s is an
attenpt to measure-whether or not such & policy had any significant
effect on consumption. In the alternative specification en attempt
is made to measure consumer behavior directly at the retail 1evé1
and infer the behavior or processors and intermediaries as a group

vith regard to marketing margins. The corresponding equations are

(6) Dorestic _ h(Retail , Per capita , Popula- , Price of

3 ? y - 9 a ?
demandt Pra.cet Incomet tiont ‘Substituxest

Beefless
days dummyt )
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(7T) Re:ail _ 1 ( Farm ; Volume , Maximum Retail )
Pricet Pricet Marketedt Price Dummvt

This last function explains the price that the marketing group
is willing to charge for the beef output, in terms of the price they
have to pay for the beef cattle input and the quantity available for
marketing.ll/ Note that if equation (7) is substituted for retail
price in (6), and therefore retail price is eliminated,- the resulting
equation equals fafm level domestic demand (5) in as much as the volume

markected by intermediaries equals domestic demand (consumption).lg/

Demand for Exports

The corresponding simplest version on the export side is the.

farm level demand for exports:

Price of Incone of
Demand CF Substitutes Importing
(8) for = f (Paize ; International ; Countries,
Exports ricey Markett
. Volume Hoof and Mouth
Net Effective of . disease in

9 1
Exchange Ra.tet Exportst_l England Dummyt
Three equations correspond to the alternative specification
of the Model: (9) foreign FOB demand for Argentine beef, (10) export
packers behavioral equation and (11) net export price definitional

identity.

él/For a more detailed analysis of fhe nature of this function see
[Nores, 31, footnote 12/ Chapter II].

lg/The only different between the resulting equation and equation
(5) is that meximum retail price is excluded from the latter.
As will be seen later, the evidence indicated that maximum retail
prices represented a constraint in that particular variable having
no effect on farm price.
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Price of Income of
(o) Shend ( bogee . Substitutes _ Importing |
Exports t > International ? Countriest :
°¢ : Markett
Volume Hoof and Mouth
of 3 disease in )
Exportst_l Fngland Dummyt

(10) Met Export Price

LR (Farm Price, ; Volume Marketedt)

(11) FKet Export Price

(FOB Price )t * (Ket Effective Exchange

v in us$ Rate in pesos per dollar)t

where the net effective exchange rate (NEER) is defined as tne effective
exchange rate (EER) times one minus the export surcharge rate (r),

plus the export subsidy rate (s), minus the export tax rate (e).

(12) NEER, = EER, (L-r +s

t Ty * sy - ey)

It should be noted that reduction of equations (9), (10) and (11)
to a single equation would yield the farm level demand for exports
(8) postulated in the simplest version. A market clearing condition

of the form:

I ' . _ Domestic Beef .
(23) J (Slapghterdt) (A'D°w'dt) - Consumption, Exports,
— Exports
+ on
Foott

closes the system, where exports on foot are assumed to be exogenous.éé/

léjExports on foot during the 19€0's have been relatively small in
magnitude (less then 2,3 percent of total slaughter) and in all
cases each shipment needed the special aprroval of the Government,
Such was not the case in earlier reriod, in vwhich exports on foot
were relatively more important. One could still argue that exports
on foot are at least partially endogenous and that shipments
(continued on page 32). ‘
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The above cquations attempt to explain the aggregate behavior
of each of the groups of decision units. In this form the set of .
equations may he said to represent "the Argentine beef cattle economy,"
in terms of the variables considered relevent from an economic
standpoint. Fouations (1) end (4) deal with the béhavior of producers.
Equations (5), (6), and (7) deal with domestic demand, and equations
(8), (9), (10), end (11) with demand for exports. sll equations
have been specified as generic as possible since alternative speci-
fications of the model are considered. Although elternative speci-
Tications yicld different statistical models, the underlying economic
model is in this case the same. It is based on a theory of investment
behavior of producers and on traditional demand theory.

The issue of stati;tical model specification is considered in
Chapter III, wherelthe statistical model corresponding to the simplest
and most aggregate specificetion of the structure is presented and
anzlyzed., Statistical models corresponding to elternative specifi-

cations of the structure are presented and analyzed in Appendix B.

lé/Continued;F

approval were more easy to obtain when cattle prices were low

than when cattle prices were high. However, its small magnitude
during the sample period, the fact that the special approval of
the government was required for each shipment, that such approval
depended on bilateral agreements with the importing countries

end, if at all, would have been affected by price with a certain
lag, and the lack of data on FOB price obtained by exports on foot,
leadto consider this variable as predetermined on quarterly basis.,



CHAPTER IlI

STATISTICAL MODLL

Model Specification

ﬁodel specification with respect to level of eppregation depends
on the neture of the hypotheses formulated. In the particular case
of the cattle industry it calls for specification of separate slaughter
functions for each category of animals since their capital value
depends on age and sex.

In this study, the model is fi}st speeified in aggregate form
such as to reflect‘the interdepencdency among the large components
of the beef cattle economy., That is, the interdependency among
slaughter supply, domestic demand and demand for exports. Slaughter
is divided into two main categories: (1) steers and (2) other animals,
This disaggregation is based on the fact that while steers can only
be held for a short period of time, all other animals except culled
animals, may be kept for a longer time span given their longer
maturity or produttive horizon.

Because cof §implicity considerations, average dressed weights
(ADW) of enimals slaﬁghtered are assumed to be constant (at mean
sample values) in the first version of the model. In the second
version, ADw's'of the corresponding categories of animals are con-

sidered endogenous variables and thus, four additional equations
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equations are incorporated into the system., Two of these explain
ADW's and two define the volume of meat obtained from slaughter of
the corresponding (steers and others) categories.

In a third version, slaughter of each of the six categories is
explained by a separate function assuming constant (at mean values)
ADW's, The fourth and last version incorporates ADW'S es variables
and thus, eighteen equations form the supply side. Six explain the
nunmber of animals slaughtered per category, six explain the ADW,
and six define the volume of meet obtained from slaupghter of each
category. Only the first agrregate version of the model will be
presented in this Chapter, the other three are rresented in Appzndix
B,

With regard to the demand side, demand functions‘may be specified
at the final retail and FOB levels considering the behavior of inter-
- mediaries and eiport packers or directly at the farm level. Although
both of these approaches are attempted here, the latter is considered
in the simplest aggregate version of the model. As will be seen |
later, the reason is that farm prices are consideréd more reliable
than retail and FOB prices. In the third and fourth versions of the
model, retail and FOB foreign demand for Argentine beef are specified,
as wvell as equations explaining the behavior of both marketing groups
in relation to p;ice spreads.

With respect to form, all equationé are specified (assumed)

linear in variables and parameters. This specification implieé
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restricting the hypersurfeces describing the behavior of each group
in the system to constant slopes in all dimensions, i.e., with
respect to each endogenous and predetermined variaﬁ}e irrespective
_of their megnitude. This may cause over or under-shooting when
validating the model within the sample or when forecasting if the
true functions aée not linear., However, simrlicity considerations
and the fact that some ecquations in the system (the market clearing
qpndition and the stock accounting equations) ere by definition
linear in the variables lead to specifying all other equations in
the syster as linear in the variables.

With iespect to the nature of the interrelationship amoﬁg variobles,
the model is specified as a simultaneous system of equations where
slaughter quantity'and.quantities demanded by both domestic and foreign
markets: react to and determine price. That is, it is hyprothesized
that in the aggregate producers react to price within the quarter,
This hypothesis is based on the assumption that expectations about
future prices are affected by current prices as well as by previous
prices, As long as current price affects and is affected by the
behavior of producers and consumers, the system is simultaneous
in'price and queantities. However, as it was pointed out earlier,
there are other variables in the system that are affected by slaughter

and price, such as the number of calves born and ending stocks.

Completeness of the Model: Stock-~Flow Relationship

!
The number of calves born in any given quarter may depend. on

current price and certainly depends on previous prices and weather,
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as well as on the size of the breeding herd three quarfers ago. The
equation explaining the nunber of calves born belongs to the system
in a5 much as future slaughter depends on the inflow of animals to
the herd. End of the quarter stock per category also belongs to the
system in @s much as it will affect future slaughter and production,
liovever, thesa endogenous variables (number of calves born and
ending stocks) are affected by, but do not affect, certain other
endogenous variables in the systam such as slaughter and price.
That is, the cause-effect relationship is strictly unidirectional.
Accordingly, the complete model can te partitioned in a block recursive
fashion where the "lower-numbered" block consists of a simultaneous
equetion subsystem where slaughter supfly and both domestic and
forelgn demand are affected by and determine price. The "higher-
numbered" block(s) are formed by the equation explaining the number
of calves born end the accounting eouvations determiﬁing ending stocks.
The fact that the model is block recursive in nature becomes
relevant when (a) evaluating hypotheses and velidating the model
and (b) when considering the identification of the equations within

each block.

Hypotheses Evaluation and Velidation of the Model

The complete linear system can be expressed in compact form

BY="X+ U
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where B is a square matrix of cocfficients of endogenous variables,

Y is the vector of endogenous variables,l is a matrix of coefficlents
of the predetermined X variables, and U is a vector of disturbance
terms., The estimates ﬁ and ; of the structural parameters B and T
are hereon called "structural estimates”. If the B matrix is non-
singular a;d the system is simultancous each endogenous variable (Y)
cen be expressed as a function of all predetermined variebles (X's)

in the sy:stem

-l ~ ~ ~

Y=31 r x+8lU0=nx+v

vhere ﬁ is the matrix of reduced form estimates.

However, if the system is block recursive as it is in this case,
each endogenous (Y) variable can only be expressed as a function of
some predetermined variables: those which belong to the equations
present in the corresponding and "lower-numbered" blocks. This is

so, because if
- |' -

A |
B.. ! o r:o

11 . 11
B = -—.—‘:-——— and ' = ‘-"'—'-—--—
L B21 I 322_ rgl ! P22
with B., and B,, being square non-singular matrices, then
11 &0 Byp ri )
iy | T Bt A o
-1 | 11 Tt
.-1 Bll-- l 0 - l
Bep S = - shence NI = |[—— ———=— ——=——
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vhere
Ayy = = By By Byy
oy = = By Byy By Tyy + By Ty

Thet is, the reduced form estimates of the "lower-numbered" block

., can be obtained directly from the structural parameters corresponding

11

to such block [%;i r 1 ], without regard for the "higher-numbered"
block(s), the one(s) corresponding to ending stocks and the equation§
explaining the numbter of calves born in this case.

This has irplications in terms of hypothesis evaluation and
velidation of the model. Hypotheses can be formulated about the sign
and the megnitude of structural parameters (B's and v's) or about
equilibrium solutions qr the system relative to exogenous variables
(n's); i.e., about combinations of structural paramcters (B's and Y's).
It must'be pointed out that while the structural estimates (B's and ;'s)
describe "unadjusted" behavior of each group - producers, consumers, '
ete. - , reduced form estimates (;'s) describe tﬁe resultant of
"adjusted" behavior or equilibrium outcomes reflecting the joint
reection of the different pgroups to changes in certain (endogenous)
variables in the system; changes which come about as consequence of
initiel changes in exogenous factors, |

fhe maintained hypothesis Tay be evaluated on the basis of the

structural estimates (8's and Y's). However, such an evaluation is



39

not "sufficient" unless the model is validated by the reproduction

of the observed phenomenon. That is, unless the observed pattern

of the endogenous variables within the sample is reproduced on the
basis of reduced form estimates(;'s). In the particular case
considered here, validation (iq this terms) of the model is feasible
irrespactive of the equetions explaining the number of calves born

1/

and ending stocks equations.= lo attempt is made here.to incorporate

these equations into the model because, as it will be seen later,g/
the extreme complexities involved and the strigent assumptions required
to obtain quarterly estimates of stocks per category. Excluding

these equations from the system implies that "interim and total
multipliers”, hence "interim and long run equilibrium elasticities",

3/

can.ot be obtained.= However, in light of the Qsefulness of short-
run information, to evaluate the maintained hypothesis and to obtain
"eurrent period impact multipliers" make the effort worthwhile.

The fact that the model is block recursive in nature also becomes
. relevant vhen considering the identification of the equations within

each block.

Identification

The statistical problem of identification in the case of re-
cursive and block recursive systems have been analyzed in detail by

Fisher.E/ A system of equations is called "block recursive" if

—/This is due to the block recursive nature of the model.
-/See Appendix A.
§/See‘Yver (44, pp. 36-41].

E/Fisher {13, pp. 92-126].
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(a) the matrix of coefficients of endogenous variable is block
triengular and (b) the variance-covariance matrix of disturbances
i1s block diagonal.zj If these assumptions are met, each block of
equations can be treated separately when consideriﬁé the identification
properties. Consequently, identification of the equations which be-
long to the block given by sleughter supply and démand functions
(plus market clearing condition and other definitional identifies),
assuming that conditions (a) and (b) hold, will here be considered
independently of the equations explaining the number of calves born
and the end;ng stock accounting egquations.

The necessary (order) condition for identification of structural
equations is that the number of variables excluded from the equation
in question must be at least equal to the nurber of'endogenous variables
minus one. Acocording to this condition all-stochastic equations in
the four versions of the model are over-identified.

The necessary and sufficient (renk) condition for identifiebility
of a structural equation is that the rank of the submatrix of [B, T]
thet contains all the coafficients corresponding éo the variables
not present in the equation in question be exactly equal to the
number of endogenous variables in the system minus one. It can be

shown that there is no a oriori evidence that these conditions are

2/'I'ha‘b is, the disturbence from any equation in any block is known-
to be uncorrelated in the probability limit with the disturbance
from any eouation in a different block, although it might be
correlated with disturbances corresponding to equations in the
same block.
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not fulfilled for any given stochastic equation in any of the four
alternative specifications of the model. However, because the true
values of the parameters are unknown, the question of whether such
conditions are ;n foct satisfied cannot be answered. The estirates .
obtained for the parameters will provide a basis for a more complete
enalysis of the ‘identification properties of the model.

Identification properties were analyzed here on the basis of a
full linear model. That is, they were analyzed after the non-linear
equations (those defining volume of meat obtainad from slaughter
and the net export price - FOB price transformation identity) rresent
in versions 2, 3, and I of the model, were linearized. This lineari-
zation was done by means of Taylor's expansion series evaluated at
mean values. The errors introduced by this linearization procedure
are analyzed in Appendix C.

The evaluation of the identification properties after lineari-~
zation is certainly only & short-cut to evaluation of the identifi=-
cation properties in the case of non-linearity in the variables.éj
It assumes that there are no errors of linearization. Howvever, the
procedure adopted here is based on the fact that the non-linear
functions are only identities with known coefficients and no disturbance

term and hence, their identification is not in question.

8/ See Fisher [13, pp. 127-151].
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Definition of the Variables

Thé date used in the estimation of the parameters of the model
are quarterly time series for the period I/1960-IV11970 vhich were
chosen and elaborated so as to approxirmate as closély as possible the
economic variables, Lack of availability of reliable secondary data
represented one of the main obstacles which had to be overcomed., The
source of cech series and the computational procedure utilized to
obtain each empiricél variable used in the estimation are deseribed
in Appeﬁdix E.

The variables present in the simplest version of the model
(Model 1i are:

Endogenous Variables

Y1 = number of steers slaughtered (thousand head).

Yai = pumber of others animals slaughtered (thousand head).

Y,5 = domestic consumption (thousend tons dressed weight).

YlS = farm price of beef (pesos mén of 1960 per 1/10 kg. dressed

weight).

Yh? = volume of exports (thouseand tons dressed weight).

Prcdetermined Variables
X3 = population (thousand inhabitants).

= net change in the balance of loans granted to the cattle
sector (in hundred million pesos of 1960),

X5

X, o = rainfall during the quarter expressed as percentage of

19 .the mean rainfall of the corresponding quarter.

x28 = trend factor (x28 = 1000 + 10. t; t = 1 for I/1958 and
t = 52 for IV/1970).
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= geagonal durmy assuming the value 100 in quarter I (summer),
otherwise zero. .

X.n = seasonal dummy assuming the value 100 in quarter IV (fall),
otherwise zero. '

X, = seasonal dummy assuming the value 100 in quarter IV (spring),
otherwise zero.

X38 = beefless days dummy.
X)o = net effective exchange rate (pesos of 1960 per dollar).

xhh = average price of Danish export type of steer (dollars per
ton).

XSG = average wholesale price of fish (pesos of 1960 per 1/10 kes).

X75 = average official settlement wage rate (cents of 1960 per
hour).

x90 = three quarters moving average of stock of steers (thou-
sond head) at the beginning of the period.

x88 = beginning of the veriod total stock of animals excluding

steers (thousand head).
X,06 = exports on foot (thousand tons dressed weight).
Xgo = hoof and mouth disease in England (0-100) dummy.

farm price of beef lagged two quarters.

volume of exports lagged one quarter.

Y7, t-1

In as much as price expectations are assumed to be influenced by
previous prices as well as by current price, farm price is introduced
in the model without lag (endogenous) and with two quarters lag
(predetermined), It is lagged two quagter instead of only one because
high collinearity between current and one quarter lag farm price

precluded disentangling their separate effects; Stock variables
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are lagged because of the follo#ing reasons: (a) quarterly stocks
per category were estimated under the assumption that animals shift
from one category to another on the basis of ageZ/ gnd thus, the
faét that en animal was registered as entering a given category does
not mean that it actually belongs to that category according to its
weight, and (b) it takes a certain amount of time to finish animals
fo slaughter weight. For example, a calf just born would not be
slaughtered until he is at least seven or eight months old. Pregnant
cows and heifers cannot be sold for slaughterg/, end one has to wait
until the calf is born and can feed itself. For these rcasons stock
of steers is lagged two quarters and stock of other animals five
quarters.

In the case of steers, a three quarter moving average centered
on quarter t-2 is considered because (a) the assumptions adopted in
estimating quarterly stocks resulted in a series for steers which
had a strong seasonal patterngj, and (b) given the variety of breeds
(and climate in different regions of the country), steers of different
breeds (or raised in different regions) will tske different amounts

of time to reach optimum slaughter weightlg/.

I/See Appendix A.

Sleughter of pregnant animals is forbidden by law.

Q/This is due to the combined effect of two assumptions: (i) that
animals shift from one category to the next on the basis of age,
and (ii) that births have a strong seasonal pattern. The resultont
of these two assumptions is that the seasonal pattern of birth is
transferred to the quarterly estimates of the stocks of the three
final categories: steers, cows, and bulls. |

lgjlt must be pointed out that these problems do not arise in models
vwhere the observational unit is a year.
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On the demand side, average official settlement vage rate was
used to represent the purchasing power of consumers beeause of lack
of data on per-capita disposable income. Price of fish is included
to represent price of a beef substitute. Prices of other meats such
as pork, lamb and pouliry are excluded. The reason is that they
cannot be assumed to be truly exogenous and thus, their inclusion
would invalidate the statistical assumption of independente between
predetermined variables and the disturbance term. The supply of
fish, however, cen te increased in the short-run and hence its
price is not as highly correlated with beef price as are the prices
of pork, lemb and poultry.ll/

In the demand for export function, & trend factor is includgd
as proxy for income of ;mporting countries because of simplicity
considerations given that, three alternative indices computed for
the latter under different weighting schemes shows strong corre-
lation of this income variable with time.lg/

Price of Danish export type of steers is used to represent

the price of substitutes of Argentine beef in the International

;l/The zero order correlation coefficients for the period 1/1960-
IV/1970 are:

- Farm Price Retail Price
' of Beef of Beef
Index of retail price of
pork, lamb and poultry 51k .637
Wholesale price :
of fish : -.498 -.365

2 ' ;
;5jIn all cases the zero order correlation coefficients were higher
than .99.


http:poultry.ll

46

MYarket because it was the only horogeneous series available for the
whole period and because Denmark is one of the principal net exporters
of beefl to other countries of Europe, which are the principal markeis
for Argentine beef,

Since slaughter equations are expressed in number of animals
"(thousand head), while domestic consumption and exports are expressed
in terms of volume of beef (thousend tons), sample meen dressed
weights (ADW's, in tons) are included in the market cleering conditions

as known parameteré of the corresponding slaughter variables.,

Statistical Estimates

The stochastic equations of the model were estirmated by two
stage least squares procedurelé/ and the resulting.estimates of the
parameters are reporte& in Table 1. With forty-four observations
there are twenty-five degrees of freedom in the first stagelﬁ/ at
least thirty-four in the second stage of estimation. Following
convention, coefficients of multiple correlation corrected by degrees
of freedom (Ra's, computad in the second stage of estimation) and t
ratios are presented for each stochastic eguation. However, caution
should be exercized in interpreting these statistics because of their
limited value in evaluating the goodness of fit and in testing

hypotheses about structural parameters in simultaneous systems of

equations.lé/

lé/Ordinary least squares estimates of stochastic equations rorrespond-
ing to the four alternative versions of the model are reported
in Appendix D.

AE/The only variable excluded from the set of instruments in the
first stage of estimation is exports on foot (X,,c). The reason
being that the nature of this variable as stric%gy exogenous
cen be questioned; see footnote 13/, Chapter II.

;2/See Christ, Carl F., Econometric Models and ldethods, John Wiley
Press, New York, 1967, pp. W31,481,055,515, and 519.




Table 1. Model 13%v0 Stage Least Squares Estirates for the Period I/1960-IV/1970.%
M1 Ta Tis g Mg Mg Xy Xy Xy X o X5 Xy Xeg
) t=2 t-1 t-2 t-2 t-5
(x.1) 1.0 1.3511 1.822 %49 1,505 -.270 .052 .369
- (3.095) (2.976) (.8L7) (2.8L5) (.367) (.072) (6.125)
{1.2) 1.0 2.6L73 =3.217  .913 2.137 -1.128  .06%  .653 -L.923 .050
(3.3:6) (L.226) (1.391)(3.€09) (1.848) (.073) (1.037) (2.28k) (6.4%9)
(1.3) 1.0 .7783
(9.659)
(1.%) ".5633 1.0 .
(3.836)
(1.5) .2524 ,1792 -1.0 -1.0
Table 1. (continued).
. 2
s X3 %56 X3g X35 Xgo Xy Xy, g X6 © R
- t-1
(1.1) zCL.28 570
{1.006)
(2.2) 323.28 .928
{.6L8)
(2.3} .052 .03 .353 ~.290 =-221.39  .893
(2.230)(5.632)(1.635)(2.316) (2.470)
(1.4) +08L -,038 1.980 .38  .529 -192.20 701
(ws) (2.068)(.230)(2.438)(2.591) (3.662) (1.1G0)
's :.

*Sign of B estirates correspond to
to the right hand side;

the left hend aide of the equality.

Sign of v estizates correspoad

t ratics in absolute valuo in . parenthecis belov the coefficients.

Ly
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The estimates obtained for the coefficient of farm price (Y18)
indicate, as was hypothesized, that slaughter decreases (investment
increases) as price rises, with the effect bteing smaller in absolute
and relative magnitudes for steers (animals closer to the optimum
slaughter age) then for other (?reeding and younger) animals. The
results are also consistent in these terms when disaggregation
is taken to the extreme of fitting separate slaughter functions for
cach category of animals.gé/ Furthermore, the orice slopes of the
aggrepate slaughter supply functions expressed in terms of volume of
beaf (weighted by ADW's of the corresponding categories) are about
the same in both aggregate (llodel 1) and disaggregated (Model 3)
specifications of the model; they are (-.815) and (-.823) respectively.

With regard to the seasonal pattern of slaughger the statistical
estimates of the coefficients of the seasonal durmies (variables
x29, x3o, and xBlg are consistent with a priori information about
seasonality of rainfall end births. In the first (summer) and fourth
(spring) quarters, vhen rainfall and pastures are more abundant,‘ |
there is an increase in sales of steers. Animals that could not be
finished during the winter (quarter III) btecause of lack of avail-
ability of pastures, are finished and sold during the spring and

summer., Sales of animals other than steers are inercased in the

lé/See Table 1, Appendix B. It must be pointed out that when in
prior estimations current and one quarter lagged prices were
introduced in the steers slaughter equation, the former had a
negative sign while the latter & positive one. This tends to
support the hyvothesis that as beef prices rise steers are kept
for at least one additional quarter. Eowever, as it was indicated
earlier one quarter lagged price vwas excluded because of multi-
collinearity reasons.
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fall (quarter II) and decreased in the spring (quarter IV). This
is due to two reasons: (1) the calving season is at its peak at the
end of the winter and beginning of the spring and this results in a
noticeable decrease of slaughter of both cows and calves, and (2)
during the fall there is an increase in slaughter of all animalsll/,
mainly cows being culled and calves, to match the feeding require-
ments with the availability of pestures during the winter.

The above analysis refers to "normal weather" effects. Turning
nov to "abnormal weather" effects (variables X19,4-1 208 X9 PN
it appears that as previous rainfall relative to the mean of the
quarter increases, current slaughter increases, i.e., animals are
finished sooner. It should be noted that as the lag increases, the
magnitude of the coefficient also increases in the positive direction.
This is consistent.with the investment model developad in Chapter iI.
As weather conditions improve so do pasture conditions and thus,
feed prices tend to go down. A-dccline in price of feeds results
in an increase of the capital price of all animals and of the optimum
slaughter age. Hence; the incentives to decrease short-run slaughter -
results in an increase of future slaughter.

The estimates indicate that availability of credit (xl5) has a
strong effect on slaughter, particularly on slaughter cows, young

steers and calves.lg/ As hypothesized, given the particular capital

ll/See Table 10, Appendix B,
lg/lbid.
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market conditions existing in Argentinaég/, an increase in the net

flow of loans granted to cattle producers will result in a decrease

of slaughter. The evidence found here tends to support this hypothesis.
The estimates of the coefficients of the stock variables (x90,t~2

and x88,t-5) have the hypothesized sign and the "wnadjusted" elasti-

citiesgg/ of slaughter supply with respect to (w.r.t.) stocks is

1.03.in the case of stesrs and 1.51 in the case of other animals,
Turning now to the domestic derand aquation (1.3) the "unadjusted"

elasticities measured at mean values are presented in Table 2.

Table 2. Short-Run Unadjusted Elasticities of Domestic Demand.

With Respect To Flasticity
(a) farm price (Y,g) - M6
(b) population (x3) : 1,510
(c) wages (X75) : 346
() price of fish (X56) : 067

These elasticities are estimates of "desired" adjustment in quantity
demanded if tbe other variables in the system remained constant. 1In
the case of the first, (a) indiéates the adjustment in consumption

as resultant of shifts coming from the supply side. The other esti-

mates (a), (b) and (e), indicate the adjustment in consumption

lg/See Chapter II.

gg/UnadJusted by change in price and measured at mean values.
Unadjusted elasticities ere computed from structural estimates.
Adjusted elasticities are computed .from rsducsd form estimates
also called impact multipliers., See Theil and Boot [37,pp. 139-143].
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resulting from changes in the corresponding variables provided that
supply is prefectly elastic with respect to price. They do not measure
and hence cannot be interpreted as changes that will actually occur
in consumption as a conscaguence of changes in the réépective exogenous
§ariab1es. ‘stimates of this last concept, wvhich is the one of interest
to policymakers may be obtained from the reduced forms. However, the
above elesticities are useful in evaluating consumers dbehavior.
Furthermore, in es ruch as the "equilibrium or adjusted elasticities"
computed from the reduced forms derend on and arz functions of the
structural pgrameters, no interpretation of the former can he done
in isolations from the latter ones.

The elasticity of domestic demend with respect to price (YlB)
is similar in magnitude to the estimates obtained in previous studies
on the basis of annual data. This would indicate that consumers do
-adjust to price within the short-run. The elasticity with respect
to population (X3) is larger than the hypothesized value of one,
This may be due to two reasons: (1) the rate of population growth
has been declining through the same periodgi/, whiéh implies that as
the composition of the population changed toward a higher percentage
of adults, beef consumption may increase - ceteris paribus -~ faster
than population; and (2) this variable may be picking up part of the

effect of increase in per-capita income. As was pointed out earlier,

g;/The estimated annual growth rate of population of the period
1955-1960 was about 1.7 percent while the one for the period
1965-1970 was slightly under 1.4 percent.
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no information was available on this last variable and when an
estimate of per-capita GDP was introduced in the model, strong multi-
collinearity precluded disentangling its effect from.that of the
population variable. A series measuring the average official settle-
rent wage rate (X75) was introdqced to represent per-capita income,
and it must be recognized that this variable may well underestimate
the true changes in consumer's real income.

The estimates of the coefficient of the dumrmy variable (X38)
representing rationing (beefless days) indicates that such a policy
tended to reduce consumption. This does not mean that it actually
reduces consumption. The final effect on consumption, after the
price adjustment has taken place, should be inferred on the basis of
the reduced forms. For whatever it is worth, the ;étimated reduction
in consumption as a regult of two beefless days a week enforced in the
whole country, is about 29 thousand tons per quarter or 6,64 percent.
However, analysis of the residuals of the slaughter equations indicate
that slaughter also tended to decrease in the short-run under such
policy. Beefless days-are an extremely controversial issue in Ar-
gentina and enforced only for short period of time. Hence, producers
expectations about its withdrawal may have induced them to withhold
cattle from slaughter in which cese this would have been a sterile
policy to achieve the objective of an increasse in exports in the
short-run, Only if the beefless days are enforced for long periods
of time will exports increase in the long run. Again, this analysis
is not complete and is not sufficient to evaluate such a policy unless
the price effects are considered. This is to be done on the basis

of the reduced form estimates,
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Turning now to the demand for exports, short and long run "un-

adjusted"” elasticities measured at mean values are presented in

Table 3 '_2__%/

Table 3. Short and Long Run Unadjusted Elasticities of Demand
for Exports.

Vith Respect To Short-Run Long-Run

(a) farm price (Y18) - .888 -1.886

(b) income of importing countries
approxirated by trend factor
' (X,8) 723 1.535

(¢) real net effective exchange
rate ' (%)) 812 1.724

(d) price of substitutes of Ar-
gentine beef (Danish export
type steer) (x),)  1.099 2.333

These estimates agree with the effect one could expect a priori .

in terms of both sign and magnitude and indeed reflect the sensi-
tivity of demand for exports to external forces. -In as much as these
estimates are only useful in explaining why things occur as they do,
and.not sufficient to explain how much do exports change as a conse~
quence of external forces after allowance has been made for the inter-

ection of supply and demand, we now turn to the analysis of the re-

duced forms.

gg-/Long run "unadjusted" elasticities were obtained.by adjusting the
respective short-run elasticities by the coefficient of lapged
exports (Yh7 t-l)' They are still unadjusted by price effect.
9
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Reduced Form Estimates

The estimates obtained by solving the above subsystem of equations
for each endogenous variable in terms of all predetgrmined'variable
present in the subsyétem are reproduced in Table Lk, They correspond
to the expression §t = ﬁzi gil X, = ﬁll X,
and represent single (current )period impacts on the endogenous variables
caused by changes in predetermined variables. These impacts are
"ourrent” equilibrium solutions or resultants reflecting joint and
adjusted behavior. Unfortunately, due to the exclusion of the
higher-numbered block(s) corresponding to the equations explaining
the number of calves born and ending stocks, the reduced form
estimates [ﬁal’ ﬁ22] cannot be obtained, and hence "interim and
total multipliers" (thus, "interim and long run ;qﬁilibrium elasticities"”)
cannot be calculated.‘ Evaluation of single (current) period impacts
howevFr, provide useful short-run information.

First, note that shifts in demand (either domestic or foreign)
ere overcompensated by the price effect due to the negative price
slope of supply. 1In %he long run as stocks increase so does slaughter,
thus the sign would be reversed resulting in the expected direction
of adjustment,

Secondly! the allocation of beef between domestic demand and
exports favors, as one would expect, the one which shifted upward
and vice versa., That is, if domestic demand shifted upward, al~
though the supply price effect forces a reduction in actual consumption,

the reduction in actual volume of exports is larger. The converse

also holds.



Table 4. Model 1, Reduced Form Coefficients.

Y18 %29 %30 X33 - X9 L *y %15 Xo0 Zea X5

t-2 t-1 t-2 t-2 +-5
Yl -1.4802 3.4321 1.7233 1.9613 -.L155 966 -—2.2652  .6081 .0234- -,1335
Y, -6.1173 4.0878; L4.6338 - .2338 -.2211 1.76Lk1 -9.361k  ,LGBG .CO970 . -.2616
Y15 - .8527 9275  .73k0 2629 -.,0838 2561  <~1.3042 1377 .0135 -.02k9
Y18 1.0956 =1.1917 -.9432 - .3377 .107T7T -.3291 1.6766 -.1770 -.0173 .0988
Y = 6171 .67T13  .5313 .1902 -.0607 .1853 - .9LkL L0997 .0098 -.0556
Teble . Continued.

3 %56 %38 X28 %00 X0 Xuy Yy X106

_ t-1

Yl - 0770 - .906h4  .7LLG  -.2157 0976 -5.08L0 - .9603 -1.3583 -2.5677 154T7.L40
Y21 -.1509 =1.7760 1.4590 -.u226 .1912 -9.9616_ -1.8816 -2.CC1h -5.0311 2954.96
YlS' -.0144 - ,1691 .1389 -.12k2 0562 -2.9287 - .5532 - .7824 -1.h791 552.32
Y,g 0570 6709 =.5511 L1596 -.0T722. 3.7629 .7108 1.0053 1.9004 -99k.10
Yh7 -.0321 - .3778 .s104 -,0059 -.0027 - .3396 - .026% - .0373 <-1.0705 367.77
®Intercept.

SS
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Thirdly, due to the negative price slope of supply and demand,
a shift of supply (along the aggregate demand curve) results in
larger impacts in the short-run than otherwise, Tgis is the reason
vhy reduced form coefficient in the supply side are Jarger than the
corresponding structural ones,

Single (curéent)_period equilivrium elasticities of farm pricegg/
with respeet to non-lagged exogenous variables obtained in the four
alternative specifiéations of the model are presented in Table 5.

Some elasticities appear to be reasonably stable to level of aggre-
gation and model specification. Some, as the ones with respect to
income of importing countries (x28) end cxchange rate (xho), are

not, In order to identif& the reasons why this is so, one must analyze
the corresponding Structural estimates, Both final reteil domestic
and FOB demand for exports corresponding to Model 3 are derived

to the farm level in order to compare them with the ones obtained in
Model 1 and detect the source 6f discrepancy. The resulting derived

demands, domestic (DDD3) and for exports (DDX3)gE¥ are reproduced below

(1.3)  Yj5 = -.T783 Y15 + .052 Xpg + 030 X5 + .353 Xgg = 1200 Xag

- 221.39

(pDD3) Y5 = - T222 Y, g + .063 Xg5 * 034 X3 + 515 Xgp - .082 x38

°
- 374,01 - ,260 th

gg/Only elasticities of farm price will be considered here in as much
as this variable (a) is the most important from the policy stand-
point, (b) is the only variable on which no equation was normalized
in, and (¢) is the most sensitive one given the price slopes of
supply and demand. '

2k . . .

-—/DDD3 correspond to the solution of (3.3') and (3.15), while DDX3
corresponds to the solution of (3.4'), (3.16) and (3.17) of Table
10, Appendix B. '
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Table 5. Single (current) Period Equilibriunm Elasticities of Farm Price
With Respect to iion-Lagged Exogencus Variables.l/

With Respect to Model Model”™ Model Model
1 2 3

(a) Credit avdilabilityg/:flow (xls) .020 .019 .021 .025

balance (B) 1.375 1.297 1,h93 1,7h2
(b) vage rate (incomre) . (x75) 1.201  1.126 1.377 1.522
(¢) Population (x3)' 5,257 L,962 5,662 6,363

(d) Price of substiéutes(fish) (xsé) .231 216 .31k 349

(e) Income of imporiing countries
approxineted by trend factor (X,g) 869 .806 2,198 2,392

(£) llet effective exchange
rate (xho) 979 919" 1.978 2.1k

(g) Price of substitutes in
the international market
(Danish export type of
steer) (X)) .32 125 132 bl

1/Evaluated at mean values.
~/The elesticity with respect to "eredit flow" is defined as

¢ r
. . K
b oX =
15 18
where xls is the net change (Bt'Bt-l) in the balance (B) of credit

granted to the cattle sector. The elasticity with respect to
ezedlt balance" is

(=]

fe™

Mg 18 a(b By 8
since it is defined as
g By 303 -3 ,) ﬁt 38
" 9B, Yig 3B, “TE - By ,) alBy - By,
| (B, - By-1) |
7
vhere a(B t-l) =1 18

»n
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(1.4) Yh7 = - ,5633 Y.g * .oau«x28 - .038 X, + 1.980 X, + 3Th X)),

+ 0529 Yh?,t-l - 192.20
(DDX3) ¥y = - W53UT Yyg + 125 Xog = W373 Xy + ha285 Xy + 4398 Xy,

+ 162 Yh7’t_l - 28.70

The price slopes (coefficients of Y18) in both derived demands are
close to the ones obtained in the direct fittings (1.3) and (1.4)

of demands at the farm level, This is the reason why only some
reducediform estiiﬁtes differ substantially in magnitude among the
alternative specifications of the model. The one that differs most

end is of special intere;t is the coefficient of net effective exchange
rate (xh0)° It i§ half smaller in the directly fitted farm level
demand (1.4) of the derived demand one (DDX3). This is due to the

25/

fact that the linearizatlon- of the net export price - FOB price

transformation identity

Y70 = Y39 * Xuo

forced the coefficient of xho t0 be larger than what it would have
been if inferred from the sample. In this sense, the elasticity
estimates obtained in Models 3 and L with respect to this variable
should be considered as an upper bound. In spite of this, the

conclusion that farm pfice is sensitive to exchange rate appears

-E/See Appendix C.For the definition of net export price (Y ) and
FOB price (Y ) see Appendix B,
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valid, This differs with the‘findihg of Yver based on annual data,
vhich is a smaller single (current) period elasticity of .1302§/.
However, these results are not nccessarily in contradiction. A
devaluation would result in an increase in price which would lead
to withholdipg animals from slaughter. But animals close to the
optimum slaughter age (or weight), even ip the cése of no pasture
;estriction, cannot be held for a long period of time., As these animals
enter the marketing channels price would increase less than othér-
vise énd thus, the annual elasticity of farm price with respect to
exchange rate would be smaller than the quarterly elasticitygz/.
Furthermore, devaluations were in most cases accompanied by
modifications in the export surcharge and subsidy rates so as to soften
the immedinte impact of such drastic policy gctions; Tﬁe exchange
rate Qgriable used in this study was adjusted by export duties,
subsidies and taxes; thus, it has a smaller veriance than "unadjusted"
exchange rate used by Yver. This explains why the single (current)
period elasticities of farm price with respect to exchange rate
obtained here are substantially larger than the oﬁe obtained by Yver,
In light of these results, the conclusion that farm price is

sensitive to the level of the net effective exchange rate appears

gé/Yver {4k, TabBle 25, pg. 96].

gZ/It must be poinﬁed out that this statement can only be validated
on the basis of the full reduced form matrix which includes ending
stocks and number of calves born as endogenous variables.
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valid. This has strong policy implications in as much as, under the
present systen, the level of the nominal exchange rate as well as that
of export surcharge and subsidy rates is setvby the government. More-
over, since slaughter supply reacts inversely to price, modifications
in the level.of the net effective exchange rate constitute shoeks
-introduced in tﬁe system which are capable of generating the observed
cyclical path of slaughter and price. That is, explicit or implicit
develuations (or revaluations) directed toward stabilizing beef exports
result in a destablization of farm prices. As beef prices go up re-
lative to FOB prices, an implicit or explicit devaluation is induced
by the néed for maintaining the volume of exports. This forces the
quantity adjustment into domestic consumption. Sincé domestic demand
is rather inelastih with respect to price, ﬁhe required quantity
adjustment cannot ﬁe fulfilled by & reduction of consumption unless
price increases sufficiently. Obviously, under the postﬁlated market
behavior price will increase uﬁtil short-run equilibrium is reached.
At the nev price level a further implicit or explicit devaluation

is needed to'maintaiﬂ.the level of exports. This process continues
until the new output from en increased herd is channeled to slaughter.
In summary, exchange rate policies directed toward stabilizing beef
exports result in a destebilization of price by feeding the cyclical

process.,
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CHAPTER IV

EVALUATION OF THE MODEL

The evaluation of hypotheses about behavior of the different
groups of decision units should be done on the basis of sign and
magritude of the structural estimates (é's and ;'s). However, such
an evaluation - done in the previous chapter - is not adequate or
enough unléss the model is validated by the reproduction of the
observed phenomenon. That is, unless the observed pattern of the
endogenous variables within the sample is reprpduced‘on ﬁhe basis of
the'redqped form estimates (;'s).;J

Actual and predictedg/ values of consumption (Yls) end exports
(YRT) arg plotted in Figure T. In general, the cyclical pattern
of both series is well reproduced. However, there appears to be
(a) some overshooting of the cycle, and (v) considéring this over-
shooting, the predicted velues of consumption and exports corresponding
to the first and second quarters are alweys higher than the observed
values. Thé same can be said about farm price (Y18) for which pre-

dicted and observed values are plotted in Figure 8. In this case the

1/Reduced form estimates (n s) are obtained from the structural
estimates (8's and Y's).

g-/Pa:'edicted on the basis of the reduced forﬁ coefficients corres-
ponding to Model 1. /
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overshooting of the cycle is more evident§/ and the predicted values
for the first and second quarters are, given this overshooting smaller
than the observed values. This is what one would expect given the
relationship between price and quantity: both aggregate short-run
slaughter supply and demand are pegative sloping with respect fo

price.

Among the possible causes of this over—shooting'of the cycle
two appear evident: (1) the linear specification of the model, and
(2) numerical inaccuracies in the estimates of the price slope para~-

meters.

Linearity in the Variables

Linear form specification implies restricting“the hypersurfaces
describing the behavior of each g?oup in the system to have constant
slopes in all dimensions; i.e., with respect to each endogenous and
predetermined variable irrespective of its megnitude. This is cer-
tainly a strong restriction to iépose on the structure. The reaction

of consumers, export packers and producers to price changes might well
be different when prices are at high levels than when prices are at
lov levels. ‘

Consider the case of producefs. As price increases stocks are

being built up and thus there is an inercase in tke use of factors of

3/

Since price varies more than quantities, one could expect larger dis-
crepancies. In addition, since none of the equations were normalized
on price,it is highly likely that the prediction of price would be
less accurate than the prediction of quantities.



65

production: land, labor, management and cgpital (investment in animals,
pastures and other variabdble inputs). If the aggregate supply functions
of these factors (and/or inputs) are not ihfinitely elastic with
respect to their own prices, as one would postulate a priori, the
marginal cost of investment will.increase for the individual firm as
stocks are being built up. Morcover, marginal cost may increase at

an increasing rate. Consider for example, the use of capital as a
factor of production. In the aggregate the observed phenomenon is that
the price cycle is the opposite from the slaughter cycle and that
price fluctuations are wider than quantity fluctuations. That is,

as slaughter decreases price increases in a larger proportion and
vice-versa, This implies that the marginal cost of investment for

} .
the individual firml/ increases at an increasing rate if all producers

behave in similar fﬁshibn, in as much as the use of capital (invest-

ment in animals) as a factor of production increases with beef

pricés vhich increase in a larger proportion than the reduction of
slaughter., Furthermore, marginal cost will increase at é higher rate
if supply of capital is not perfectly elastic with respect to interest
rate. As a result of this, the true aggregate slaughter supply
function(s) might be non-linear in the veriables and thus, the use

of linear functions will result in overshooting of the cycle.

E/In the theory of investment behavior described in Chapter II beef
prices were considered as given for the %ndividual firm.
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Numerical Frrors in the Estimates

Overshooting thg cycle may alsq be due to numerical inaccuraties
in the estimates of the price slope parameters. Slgughter supply of
.all categories of animals were postulated and inferred as negative
eloping with respect to price. The resulting aggregate slaughter
5upply curve cut; from above the corresponding ageregate demand curve
in the price-quantity dimension. The closer the estimated price slope
of aggregate slaughter supply is to the estimeted price slope of aggre-
gate dem&nd, the wider will be price fluctuations resulting from shifté
of these curves which originated from exogenous shocks and thus,
the large£ will be the possibility of overshooting the cycle. That
is, the price slope estimates obtained for the slaughter supply equa-
tions may overestim@tevthe true slope parameters.

In-order to verify the above assertion a standard deviation is
" subtracted from the estimated price slopes o* the slaughter equations
of Model 1. The resulting valués for the structural estimates of the
coefficients of current price (Y,g) ere .901 (instead of 1.351) in
the equation explaining the number of steers slaughtered (1.1), and
1.845 (instead of 2.§h7) in the equation explaining the number of

other animals slaughtered (1.2).2/

To these new structural estirates
corresponds a new set of reduced form estimates which are presented

in Table 6. Actual and predicted values of consumption (Yls) and

2/The corresvonding new values for the intercepts are: '96.73 in
equation (1.1) and 132.88 in equation (1.2).



Table 6. Modiried ¥odol 1, Heduced Form Coefficients,

Tig ) %30 3 X9 X9 15 %50 X8 X5

t-2 t-1 t=-2 t-3 t-5
Y, - .6029 2.5L31  1.0197 11,7093 - .3351 2511 ~1.0145 4761 ° 0105 - .0598
!2, -5;57107 2,408 3.3058 = 7094 0694 1.3008 ~7.0007 2194 0725 = ,1225
Y5 - 572 6229 4929 1765 - W0563 L1720 - 6763 .0925 L0091 0003
Y18 #7357 = 8003 - .6334 - .2268 0723 = 2210  1.3259 - .1188 -~ 0116 0664
Y7 - LS 4508 L3568 L1278 - 0407 L1245 - 6343 0670 L0366 - .0374
Table 6. (continuud)

13 156. xJB .X;,8 Xoo Xw Xu‘ !“ 1106 T

t-1

o =045 - 4059 L3335 - L0966 LOA6T  =2.2769 - L3I0 = L6083 -1.1499  627.79
!2, - 0707 - 8314 6830 - .1978 0895 ~L.6632 - .2808 -1,2.58 -2.3552 1220.54
Y5 0002 0023 - .0020 = .083L L0377 =1.9669 = 3715 = .5255 - .9933  235.35
Ys .0383 4505 = L3701 J1072 - 085  2.5271 LTT3 6752 1.2763  -589.42
Y7 - L0216 - 22538 «2085 0236 L0107 .5565°  ,1081 J1487 - .7189  130.82

# Intercept

L9
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of expor%s (Yh7) obtained on the basis of these new reduced forms are
plotted in Figure 9. Note that prediction is substantially improved
relative to direct prediction on the basis of Model 1 (Figure T7),

and that the cycle is well reproduced. The same caﬁ”be said abouﬁ
prediction of form prige (Y18) - plotted in Figure 10 - relative to
the one obtained on the basis of Model 1 (Figure 8). This suggests
that supply price slopes were in fact overestimated -~ in absolute
values - in Model l.é/ However, the conclusions reached in Chapter III
are still-valid in as much as no change of sign of the structural
coefficients_were involved. TFurthermore, note that there are still
systematic seesonal disgrepancies between predicted and observed
values but that such discrepancies are smaller in magnitude than

in the case of Model 1.

Seasonal Pattern of Slaughter

Before attempting to explgin the cause of the above ﬁentioned
systematic seasonal discrepancies, consider the procedure utilized
to generate quarterly observations of slaughter and consumption from
annual data.zj Annual data on slaughter per category of animals is
available for the whole country. Monthly data on "recorded sales

to slaughter" corresponding to the principal central markets and

éth must be pointed out that further reduction of the absolute
magnitude of the price slope coefficients in the slaughter supply
equations resulted in undershooting of the cycle.

I-/'I'he procedure is explained in detail in Appendix E.



Thou-
sand
Tons

Beet Conslmptiox;‘

e N

= = = = predicted value

oT == gobscrved valte

PN S S PO & PO " PR Al 3

S B R e 66 e T

i 70 yair?

Pigure 9. Modified Model 1, Obsarved and Predicted Values of Bee? Consumption “15) and Exports (x,‘.;).
1/1960-1V/1570.

69



Pesos

1960

10 *

e = = = predicted value

—r——— Obgerved value

PUEE T SO WY SN SN W S Y W & d I 2

(7 T 3 R Y T A 73 G 6 & s 70 youms

Figure 10, Modified Model 1, Observed and Predicted Roal Price of Beof Cattlo at tho Farm Level (Y1), I/1960-

/1970,

ol



T

direct purchases on farms by large packing plants is also available.
Since only sixty to eighty percent of total sales for slaughter are
"recorded," the procedure adopted hefe to obtain quarterly observations
of total slaughter per category rested on the assumélion that
"unrecorded sales to slaughter" hed the same seasonal pattern as
“gecorded sales to slaughter". That is, annual "unrecorded sales
to slaughter" were distributed among quarters accofding to the
quarterly distribution of "recorded sales to slaughter". This pro-
cedure may result in an overestimation of the seasonal pattern of
slaughter since it is possidble that much of the scasonal veriation of
sales is channeled through the central markets and other outlets in
which sales are recorded. The fact that "unrecorded'sales to slaughter"
are mostly sales to ’'small slaughtef plants and butchers in the interior
of the country (éales wﬁich are probably more scasonally stable)
tends to support the aﬁove argument.

The.volume of meat obtained from slaughter was estimated by
multiplying the nurmber of animals slaughtered pér category times
their corresponding avérage dressed waight., Consuﬁption was cal-
culaﬁed by subtracting from this variable the equivalent dressed weight
of all beef products exported during the quarter. Thus, consumption
data inherits the overestimation of the seasonal pattern of slaughter.
This may be 6bserved in Figures T and 9. Since there is no a priofi
reason to believe that the sessonal pattern of consumption is as

pronounced as obtained in this case, one might conclude that the

seasonal pattern of slaughter was overestimated by assuming that
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"unrecorded sales to slaughter" had the same seasonal pattern as
"recorded sales to slaughter". This however, does not invalidate
the conclusions reached in Chapter iII in as much as it only refers
to magnitude of coefficients and not to sign. Furéﬁermore, the
nbove reasoning shows the potential that & model of this nature
has as a tool of analysis in the evaluation of elternative policy

actions, and as a basis for simulation as well as forecasting instru-

ment.

Implications for Further Research

It seems appropriate to conclude with a summary of the potential
avenues that might be profitably pursued in future research. These
suggestions originate from the limitations of the present study, which
were implicitly or explicitly stated in the ﬁreceding discussion.

First, the r. ::dure utilized here to estimate gquarterly slaughter
date from ennual data should be revised with regard to tge "seasonality.
of unrecorded sales to slaughter". The assumption adopted here resulted
in an épparent overestimation of the seasonal pattern of slaughter.

Secondly, the procedure used to generate quarterly data on stock
per categorygj could be substantially improved with knowledge of the
weiéht and age distritution of animals slaughtered, information which

would allow reducing the probability of assigning the wrong year of

§-/See Appendix A.
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birth to an animal. Knowledge about the composition of slaughter

by breeds could also be used to improve the estimates of the number

of calves born in as muéh as animals of different breeds take different
amounts of time to reach the same weight, Census information could

ba used to check the accuracy of the model and to make the necessary
c-~vrections in the parameters.

Thirdly, in order to be able to obtain interim and long~run im-
pacts and equilibrium elasticities, an equation explaining the number
of calves born and the stock accounting equations should be added to
the model to complete the system. lio attempt was made in this study
to incorporate these equations in the system because of the extreme
complexities involved and the strong assumptions requir:d to generate
quarterly estimates of stocks per category.gj Hovever, there exists
alternative criteria of aggregation of stocks and flows (slaughter)
which would make it feasible to incorporate these equations in the
model, One of them is to consider only two categories of animals:
males and females.ig/ In this way the accounting model is simplified
considerably since thé'intercategory shifts (within stocks of males
and females) are By-pessed. Although there would be some loss of

information when this criterion of aggregation is adopted, the inter-

relatiorships among the large components of the Argentine beef cattle

- —,

2'/Ibid.
éngver [b4] uses this aggregation criteria.
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economy could still be analyzed in terms of long-run equilibrium
elasticities end their policy implications. Moreover, the analysis

of the equilibrium path of the endogenous variables until they reach
final equilibrium, ccmplemented with the results obtained on the basis
of annual models, would provide a solid basis for the evaluation of

alternativé policies with regard to their immediate, intermediate and

long-run effects.
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CHAPTER V

SUMMARY AND CONCLUSIONS

The major differences between this and previous studies of the
Argentine beef cattle economy lie in (a) the emphasis given here to
the analysis of the industry's short-run structure in an effort to
understand its dynamic characteristics and to explain the observed
price fluctuations, (b) the sample period utilized to estimate the
structure, and (c¢) the emphasis given here to the explicit evaluation
of specific policies implemented during the last decade, such as ex~-
change rate policy, beefless days rationing, meximum retail prices
and credit policy.

To understand the short-run structure and price formation mechanism
of the beef cattle economy is extremely important in Argentina. The
large fluctuations which, characterized by a strong cyclical path,
have been observed in the real price of beef cattle in the shbft-run,
constitute en important source of disturbance in the overall economy.
This is so because beef cattle production is the most importent
single enterprise in the agricultural sector, beef exports have been
and still are one of the main sources of critical export earnings, and
because beef is a basic éonsumption good for the Argentines and con-
sequently changes in its price substantially affebt their real income

and the overall price stability.
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While previous studies focus on the long run andlmake inferences
about the structure of the beef cattle economy on the basis of annual
data for the period 1935-1966 - a period which was characterized by a
number of institutional and market changes that might have affected
the underly}ng structure -~ in this study the focus is on the short-run
and the inferences about the structurc are based on quarterly data for
a more recent sample period (I/1960-1V/1970) which is freer of direct
government interferénce in the market.

In this chapter, the procedure adopted to provide a basis for the
short-run analysis is first briefly described. Then, an attempt is
made to summarize the éentral roints of this study and to assemble the
conclusions in terms of their most important policy implications.
Finally, the feasibility of policy opJectives which. have been accepted
in Argentina is briefly analyzed on the basis of the conelusions and

findings of this and previous studies.

Methodology

In order to analyze the structure of the beef cattle economy,
its short-run dynamics and its problems, a quarterly model was developed
.and estimates of_its parameters, based on the period 1/1960-IV/1970, |
were obtained., The economic model is based on a theory of investment
behavior of préducers and on traditional demand theory. Four
statistical models were specified and éstimated. These differ
in (a) the level of aggregation of slaughter supply equations, (b)

!
whether or not average slaughter weights are regarded as variables
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or assumed to be constant at mean sample values, and (c) whether or
not domestic demand and demand f&f exports are specified directly at
the farm level or specified at the final retail and FOB levels taking
- explicitly into consideration the behavior of the marketing group

and of export'paskers. The interdependency among the large'components
‘of the beef cattle economy were analyzed on the basis of the most
aggregated model (Model 1), The other three models were designed to
allow for a more complete evaluation of the hypotheses atout behavior.
of produéers, consuﬁers, intermediaries and export packers; and to
provide a basis for analysis of consistency among alternative specifi-
cations of the statistical modei.

All four models were specified as simultaneous systems of equations
in which slaughter ;olume and quantities demanded and exported react to
and determine price. That is, it is hypothesized that in the aggre-

. gate, not only consumers and export packers but also prodﬁcers react
to price within the guarter. This hypothesis is based on the assump-
tion thﬁt expectations about future prices are affected by current
prices as well as by previous prices. These models correspond to
simultaneous equations blocks of more complete block recursive systems,
in which the ofher block(s) are made out of an equation explaining

the inflow of animals to the herd (the number of calves born during
the quarter) and of stock accounting equations connecting stocks and

flows.
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The estimation of the model required quarterly information on
slaughter and stocks for each category of animals, average sluughter
weighto, conuumption and exports as well as data on the variables af-
fecting them. BSince the data published on the relevant variables is
elther on an annual basis or in inbomplete form, a considerable amount
of computational work was required to generate consistent quarterly
time sefies for each of the variables involved. A model w;; designed
to generate quarterly stocks per category of animals., The procedure
adopted makes use of information and assumntions about mortality rates,
seasonality of cq;ying and male-female distribution of calves born,
to determine the stock series which were capable of generating the
observed slaughter. flow.

The stochastic equations of the four alternative models were
estimated by two stage least squares procedures. The resulting
estimates given support to the implicit or explicit hypotheses formu-

lated on the basis of the economic model. Only the ones considered

most relevant are briefly summarized here.

Sumnary and Conclusions

The empirical evidence indicates that ‘slaughter of all categories
of animals is characterized by a seasonal pattern reflecting the
seasonality in births and pasture availability. Animels that could
not be finished during the winter because of lack of pasture availability
are finished and sold during the spring and summer when pastures

are more abundant because of higher rainfall. Consequently, sales
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for slaughter of finished animals (steers) increase during these
quarters. Sales of animals other thon stcers increase in the fall and
decrease in the spring. This is due to two reasons: (1) the calving
season is at its peak at the end of the winter and begiﬁning of
the spring end results in a notlceable dcerease in slaughter of both
cows and calves, and (2) during the fall there is an increase in slaughter
of ali animals (mainly cows being culled and calves) that is necessary
to match the feeding requirements vith the availability of pastures during
the winter. This seasonality of slaughter is important in as mueh as it
implies that, as a constraint, availability of pastures varies with
the secason and consequently the response of slaughter (or investment)
to price changes.

In the shorf-run and in the absence of an effeétive pasture constraint,
the slaughter of all categories of animals decreases as beef prices go
up or input prices go down. The decrease in slaughter of female and
younger animals is greater than th? decreese in slaughter of animals
closer to the optimum slaughter age (weight). This is what one would‘
expect given that, if individual producers maximize the present net
discounted value of the animals in the hred over the snimals' remaining
lifetime, the elasticity of capital price (value as capital goods) of
female and younger animals is larger than that of animals closer to
the optimum slaﬁghzér age as steers. The important point, however,
is that in the short-run and in the absence of a pasture constraint,
even slaughter of steers - animals whose capital pfice§ increase less -

decreases as beef prices go up. because the optimum.slaughter age
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(weight) increases with ﬁeer prices, This constitutes new and solid
evidence that, n?t only do cattle producers respond to price changes
in the expected'direction but also that they respond promptly (within
tlie quarter) and in significant magnitude. .

The evidence indicates that availability of credit has a strong
effect on slaughter, particularlf on slaughter of cows, young steers
and calves. As was hypothesized, given the particular cagital market
conditions existing in Argentinal/, an increase in the net flow of
loans granted to cattle produéers vill result in a decrease of slaughter,
i.e., increase of investment. The evidence found here gives empirical
support to this hypothesis.

The inverse response of slaughter to current pfice contributes
to the explanation of the short-run‘instability of ifices. An upward
shift in market demand originating in exogenous shocks results in an
increase in price which is larger than the one vwhich would have been
obtained if slaughter supply had ?ot reacted at all, or had reacted
positively to current price. This accelerates the price cycle in ité
upvard swing and thus, only in the long run as the new animals from
en increased herd enter the rarketing outlets end slaughter increases,
do beef prices (in real terms) start the downward swing. Ex post,
the observed peakness and amplitude of the cycle also depends on exogenous

factors such as d;bughts, consumers' income, population increase,

AJSee Chapter II.
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prices of beef substitutes, net effective exchange rate, and restriction
of access to foreign markets, vhich either affect slaughter supply or
market demand.

Another element that contributes to explaining price fluctuations
is the inclasticity of domestic Qemand.g/ Shifts of slaughter supply
oripinating in exogenous shoci:s (as droughts) or in lagped reaction
of slaughter to price (as an increased production from a larger herd)
result in large price fluctuations partially because of the inelasticity
of domestic demand.gf That is, domestic demand is not fully able to
absorb quantity fluctuations without relatively large adjustment
forced onto price, In other words, if domestic demand were substantielly
elastic such wide price fluctuations would not exist; consumption and
not price would operate as the princirpal adJustmen; mechanism,

Beefless days as a.policy directed to increase or maintain
exports when cattle prices are going up is an extremely controversial
issue in Argentina and therefore merited special attention. In this
study, the estimated - ceteris paribus - reduction in consumption as
a result of two beefless days a week enforced in the whole country is
about 6.64 percent. MNowever, analysis of the residuals of the slaughter
equations indicates that slaughter also tended to decrease in the short

run under such a policy. Producers expectations about its withdrawal

g-/In this study the value of -.426 was obtained for the price elasticity
of domestic demand rieasured at mean values.

Q/This assertion contrasts with the one made Ly Jervis [24, p. 463]
which, in his own words, reads "Although some people contend that
beef demand in Argentina is very price inelastic, there is no empirical
evidence to support this, quite the contrary. A price elasticity
of -.5 is quite substantial." ‘
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may have induced thenm to withhold from slaughter. In as much as animals
close to optimum slaughter weight cannot be held for a long period of
time, a becfless day policy would be effective in the longer run. The
empirical evidence found in this study points in this direction.

Another interesting result is that as far as the evidence goes,
mexirum retail price policies seem to affect more the recorded retail
prices than the true retail prices. That is, recorded retail prices
appear substantially distorted during the period in which maximum
retail price policies ware adopted.

From the demand side, among the principal sources of exogenous
factors affecting price are .ome such as population and income of im~-
porting countries which have only long-run implicaﬁ@gns in as much as
they have a definite and steady trend. Others such ds real wage rate
and net effective exchange rate are more subject to variation in the
short run and.thus merit special attention.

The cmpirical cvidence in this study indicates that farm prices
aré, in the short run, highly sensitive to both real wage rate and
net effective exchange ;ate. This has strong policy implications
since, under the present system, the levels of these variables are
in the short run either set or highly influenced by government,
decisions. As beef prices go up relative to FOB prices exports,
which are more price elastic than domestic derand, start declining.

This induces the government to devaluek/ in an atvempt to maintain

E/Devaluation is nade by either increasing the nominel, exchange rate
(pesos per dollar) applicable to beef exports, or by reducing export
surcharges and/or increasing export subsidies.
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the level of exports. The quantity adjustment is thus forced into
domestic consumption. Since domestic demand is rather inelastic

with respect to price and slaughter reacts inversely to price, the
required adjustment in price to clear the rarket is larger than the
initial increase. At the new price level a further implicit or
explicit devaluation is needed to maintain the level of exports.

This process continues until the new output from an incrcased herd
reaches the market. In surmary, exchenge rate policy directed toward
stabilizing beef expor£s results in a destabilization of price by
foreing the quantity adjustmont to be absorbed by the more inelastic

demand,

Feasibility of Policy Objectives

In Argentina price stability is widely accepted today as a
policy objective, with the qualification that the level around vhich
price is stabilized:éj

(a) provides enough incentives to increase production in the

long run, so as to allow for the maintenance of per capita

consumption at an acceptable level, and for a level of exports
vhich provides for an import capacity consistent with the
development plans;

(b) allows export packers to compete in the international market;

and

2/See Pineiro and Bordelois [34].
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(e) is consistent with the policy:oﬁ3éétiVes of overall price

stability end maintenance of the reai vage levels.

The first of these qualifications call for a minimum price level
while the other two call for a maximum price level foé beef. All
of them imply a certain degree of price stability and are objectives
of both short-run and long-run n;ture. The underlying assumption
is that the world market would absorb, at the given price, the
surplu;’of slaughter over domestic consumption.

In contrast to many other commodities, prospects for beef and
veal in the world market are encouraging. A recent studygj had as
its main conclusion that "Argentina faces favorable prospects for
increasing her beef exports to the E.E.C. by 1975. Her maein limitations
may be the capability to increase siaughtering subéféntially." The
author also concluded that "Argentina would.be displaced to a second
ﬁosition as & world exporter by Australia no matter when alternative
assumptions are madel/." Althougp these assertions are very much
dependent on the éssumption adopted and on the projections of slaugﬁter |
- for 1975 in each of the regions consiaered, the optimism about the

world trade possibilities is consistent with most other studies

and projections.gj This means that the world excess demand for

éjLiboreiro (27, p. 204). 1In this research use is made of & quadratic
spatial equilibrium model, in which 15 regions are considered:
Argentina, the countries member of the EEC, U.K., U.S.A., Australia,
New Zealand, Ireland, Denmakr, Rest of Latin America, Canada and
the Rest of the World. The model operates with excess demand functions
for each region, and other parameters such as level of income, prices
of substitutes and trasnfer costs.

Libvoreiro [27, p. 102].
8
—jSee Dieter [11, pp. 1-22],

(1
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Argentine beef not only would be ircreasing over time, dut it might
also become more elastic -~ at certain price levels - because of ney
countries entering the market as net importers.

Assuming that in fact the international market would absorb,
at the given price, the surplus of slaughter over domestic consumption,
consider- the qucétion of how to inerease production. In the long
run, increase in production might be induced by (a) maintenance of a
high output price,g/ (o) decrease in input prices, and {c) shifts
of the pfoductién function.

Evidence found here and in previous studies indicates that, as
expected, increase in beef prices induces substantial increases in
production. The problem is how to keep prices at profitable levels
vhen the increased broduction arrives in the market, so as to avoid
depletion of the herd. Before attempting to answer this question
consider the'relative beef-grain price. The evidence found by
Yver indicates that in the long run "the quantity of beef supplied
can be increased by increasing both beef prices and crop prices

simultaneously.lg/ That is, the increase in beef production does

2/Beef prices are apparently at their cyelical peak right now and
thus the demage to consumers' purchasing tower has already been
done. Once nominal vages have besn adjusted to the new price
situation, as they have, less pressure can te expected from the
consumer side to have prices back to lower levels. lHence, a
volicy of stabilizing farm prices at a relatively hiph level might
be politically feasible in the short run (this depends on the
position of the cycle). However, economic forces would tend to
dominate the picture in the leng run, and unless the structure
of the econcmy is modified, programs desipned to stabilize price
at a relatively high level ~ as a price support program - could
be extremely costly.

20/yyer, [44, p. 50].
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not have fo come necéssarily at the expense of grain production with
the consequent reduction in export earnings. Both could be increased
if the appropriate policies are implemented.

Theoretically, as far as the evidence goes, an increase in output
price and/or a decrease in input‘price will induce a larger output
but adoption of new technology may not necessarily take place. The
question is how to provide stimulus for the adoption of new technology.
This will depend first on its availability, second on its profitability,
and third on extension. Profitability of new technology could be
affected by new input prices. Apparently this is the case of the use
of fertilizer on pestures. Very little fertilizer is used in Argentina
and its high price is usually blameq on it.;l/ Producers could also
be induced to adopt new technology in a treadmill 5a§hion by a
land-income taxation scﬁemme in which fixed cost (land tax rate) is
inercased and'income tax rate reduced. All these possibilities appear
promising and merit further research.;g/

If prospects in the international market look favorable and if
production can be increased in the long run by an "incentive" level

of beef price and/or input prices, the next question is how to keep

l;/Fertilizer prices are well above world prices, because imports are
heavily taxed. An evaluation of social costs and benefits of re-
ducing import taxes is suggested as relevant,

lg/Experimental research done at the National Research and Extension
Institute (INTA) (see, for example "Reserva 6", Estacion Experimenteal,
INTA~Ralcarce) shows that carrying capacity can be substantially
increased by just adopting new management practices and fertilizing
pastures.
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prices at a profitable level when the inereased production arrives
in the market, or how to avoid or place bounds on the cycle.

As was argued before, short-run exchange rate policies hirected
toward stabilizing becf exports result in a déstabilization of price
by feeding the cyclical process;  that is by forcing the adjustment
into domestic consumption and thus onto price. A consumption tax
schemelg/ could be implemented as an alternative to exchange rate policy
directed toward stabilizing exports. In the shcrt run retail
prices will increase more as a result of a consumption tax and hence
consuners' real income will be hurt, However, in as much as the
tax-induced reduction in conspmption slows down the increase in farnm
price, not only will exports be favored but the negative reaction
of slaughter will be reduced and thus price cycles will be less
strong in the long run. As a consequence of this, in the long run,
consumers' real income may be affected by a consumptién tax as much
as by exchange rate policy. ZEefore such changes are made, the effects
of such policy should ?e evaluatedlﬁ/ to determine their social costs
and benefits and the feasibility of 1ts implementation.

Short-run policies designed to increase slaughter (such as tax
exemptions) and decrease consumption (such as beefless days) when
price goes up (and vice versa when érice goes down) seem appropriate

in achieving a certain degree of stability in both the short and

lé/See Reca, L.G., "Efectos de un Impuesto a la Faena de Carne
con Destino al Mercado Interno," unpublished mimeo, Direccion
Nacional de Economia y Sociologia Rural, S.E.A.G., 19T1.

;B/The short run effects of such policy could be evaluated on the
basis of Model 3.
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medium run. However, this only tends to reduce or absorb the supply
brice effect but does not prevent price fluctuations originating in
exogenous forces like long droughts or shifts of foreign demand.lé/
In the long run, unless domestic demand becomes more elastic, sharp
fluctuations might occur as a cOQ§equence of these forces.
A price support prbgram wvould meke demand more elastic below
the given price level. Howevar, a program of this nature could at
times be extremely costly (if price is set close or above the equil-
ibrium price) in terms of both consumer surplus and export subsidy.
The volume of beef acquired by the government could be used in wel-
fare programs or dumped in non-commercial outlets in the international
market. Social and treasury cost of.alternative vays of implementing .
a price support program should be evaluated before ;ﬁanges are nade.
A priori, it cen only be said that the reduction of consumer surplus
may be of sigﬁificant nagnitude given the inelasticity of demand,
vhich reflects consumers' preference for beef, and that as shown,lé/
the benefits of price support programs (above equilibrium price)
will tend to be capitalized by the owners of fixed assets (1and,
marketing certificates, ete.) during the time the program is in effect.
To change tastes and preferences of the consumer might well be a

difficult and very costly task. One might attempt to make domestic

lé/Unless the government is willing and able to adopt appropriate
short run policy action in a continuous, sustained and dynamic
fashion., Many times it is either politicelly unfeasible to
enforce them or they are adopted too late.-

l-6--/Se:‘va Floyd [14, pp. 148-158].
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“demand more elastic through a long run promotional campaign for beef
substitutes., This would tend to reduce price fluctuations arising

1/ show seme but little

from exogenous forces, Impirical studies
evidence of substitution of pork, lamb and poultry for beef. A
promotional campaign creating an "image of close substitutes" might
not only shift downwérd déﬁestic cdemand for beef but also make it more
price elastic. An increase of thelﬁri;e'éiggtfbityvbf‘doméstic demand
would certainly result in reduction of price fluctuations by allowing
for a larger domestic absorbticn of the slaughter cycle. Since the
length of the production period of hogs, lamwb, noultry and fish are
shorter than that of beef, a package of policies directed toward
inereasing production of these beef substitutes could be successfully
instrumented in the short run. The timing of such policies must be
appropriate so as not to generate cyclical processes in the economies
of these substitutes,

In summary, the evidence obtained in this end previous studies
indicat= that:

(a) given the nature of domestic demand exports can be increased
in the long run only through increase in production;

(b) increase in production can be induced by stable high beef
prices and low input prices;

(c) lower input prices (such as price of fertilizer) combined with

a land-income taxation scheme and aporopriate credit plans, by inducing

lI/.See Guadagni [18 and 19], Martinez [28] and Nores [31, pp.A6h-66]
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the adoption of new technology might be more desirable than higher
output prices in as much as.the latter hurts consumers' real income,
endangers exports and results in inflationary pressure;

(d) price fluctuations (cycles) will exist as long as there
exist external forces which domestic consumption is not fully able
to absord ﬁifhont drastically affecting price; price acts as the
principal adjustment mechanism;

(e) price fluctuations can be bounded through alternative policy
schemas, such as price supprort programs and the like, but social and
treasury costs of these programs should be evaluated before changes
are made; .

(£) given the balance of payment problems and the need to insure
regularity of supplies to foreign countries, the objective of increasing
and stabilizing beef exborts should remain one of highvpriority,
vhich means that the slaughter cycle cannot be exported and must be
absorbed domestically;

(g) implicit 6; explicit devaluations (revaluations) do allow
for the maintenance of the level of exports in the short run, but
result in destabilization of price by forcing the adjustment into
domestic consumption and thus on price;

(h) domestic absorbtion of the cycle, in the absence of direct
government int;r;;ntion through price support and other programs,
could only be obtained in the long run through an increase in the
price elasticity of domestic demand; the larger the price elasticity
of domestic demand the smaller will be the price fluctuations caused

by exogenous forces and shocks originating in the'production and -

external sector;
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(i) a long run bromotional campaign creating the "image of
close substitutes" will not only shift downward domestic demand foi
beef (allowing for an increase in exports) but will also make it
ﬁore price elastic, This implies changing tastes and preferences of
consumers and thus might well be a difficult and extremely céstly

task, However, it must be accompanied by and appropriately timed

package of policies directed to increase production of beef sube-

stitutes,



LIST OF REFERENCES



(1]
(2]
(3]
(4]
(5]
(6]
(7]

(8

(9]

[10]

[11]

(2]

[13]

92

LIST OF REFERENCES

Argentina, Banco Central de la Republica Argentina, Boletin
Estedistico, HBupnos Aires, several issues,

Argentina, Banco Central de la Republica Argentina, Boletin
Estadistico ~ Sunlemento Marzo de 1971.

Argentina, EancoGanadero Argentino, Mercados v Precios del

Ganado Vacuno, Buenos Aires, 1966,

Argentina, Benco Nacion Argentina, Memoria Anual, Buenos
Aires, several issues.

Argentina, Bolsa de Cerenles, Revista Anual de la Bolsa de
Cereales, several issues.

Argentina, Junta llecional de Carnes, Resena Anuel, Buenos .
Aires, issues of 1958 to 1970. .- -

Argentina, Instituto Fational de Estadistices y Censos,
Boletin de Esiadisticas, Buenos Aires, several issges.

Argentina, Instituto Nacional de Fstadisticas y Censos, Censo )
liational de Poblacion Familias y Viviendes - 1970 - Resultados
Provisionales. .

Argentina, Servicio Meteorologico hacional, Registres Mensuales
de Precivitacion Pluvial, January 1958 to December 1970.

Diaz Alejeandro, Carlos,F., Exchange Rate Davaluation in a
Semi~Industrialiced Countrvy - ‘¢ rxrerience of AT ENCiLA,

1955-1961, The 2'1|I.Ta rress, UISOA.’ 19051

Dieter, Elz, "Survey of the World Beef and Veal Economy,"
World Bsuk, Economics Department, mimeo, February 27, 1970.

Fienup, Darrel F., Brannon, R. M. and F. A. Fender, The
Apricultural Develooment of Arpentina, Praeger, New York,
1968,

Fisher, Franklin M., The Identificetion Problem in Econometrics,
McGraw-Hill Book Co., liew York, 1966,




[1h)
[15]

(16)
[17]

(18]
[19]

(20]

[21]
[22]
[23)
[24]

(25]

93

Floyd, John E., "The Effects of Price Supports on the Returns
to Lend and Lebor in Agriculture,” Journal of Political
Fconomy, Vol., LXXIII - Ko. 2, April 19v5, pp. 148-156.

Fox, K.A., J. K. Sengupta, E. Thorbecke, The.Theory of
Ouantitative Economic Policy, Rand Mclially & Co., Chicao,
1966,

Fromm,'Ga;y and Paul Taubam, Policy Simulation with an
Econonetric Model, The Lrookings Institution, Washington, 1968.

Fox, Karl A., Econcmetric Analvsis for Public Policy, Towa
State University pPress, Ames, Iowa, 1958.

Cuacdegni Alieto A., "Estudio Econometrico del Consumo de
Cerne Yacuna-en la Argantina en elPeriodo 1914-1959,"
-Desarrollo Ecornomico, Vol. 3, lio. 4, January-March 196k,

Guadagni, Alicto A. and A. Petrzcolla, "La Funcion de Demanda
de la Cerne Vacuna en la Argentina en el Perido 1935-1961,"
El Trimestre Economico, April-June 1965.

Hart, A. G., "Anticipations, Business Planning and the
Cycle," Cuarterly Journsl of Economies, Vol. LI, pp. 273-297.

Hart, A. G., "Inputation and Demand for Productive Resources
in Disequilibrium," in FExvlorations in Economics, Notes and
Essays Contributed in Honor of F. W. Taussig, McGraw-Hill
Book Co., 1936, p. 26k.

Hart, A, G., "Risk, Uncertainty, and the Unprofitability

of Compounding Probabilities," in Studies in Mathematical
Fecnomics and Eccnometrics, Edited in Memory of lLenry Schultz
by Lange, McIntyre and Yntema, The University of Chicago
Press, 1942, rp. 116-131,

Herrmann, L.F. and R. E, Eranson, "A Program for Stabilizing
Avgentine Beef Exports," A Special Report to CAFADE and to
USAID/Argentina, mimeo, Buenos Aires, Argentina, 1962,

.Jarvis, Lovell, "Supply Response in the Cattle Industry,
The Argentine Case 1937-38 to 1966-6T," unpublished Ph.D.
dissertation, M.1.T., August 1969.

Kohout, Jose Carlos, "A Price and Allocation Decision Model
for the Beef Economy in Argentina," unpublished Ph.D. dis-
gertation, University of Illinois, Urbana, 1969.



(26]

a1
128)
(29)

[30]

[31]
[32]
' [33]

[34)

[35]

[36]

[37)

(38]

Liboreiro, Ernesto S., "The Possible Effects of Price Un-
certainty on Arpgentine Eeef Production," unpublished rescarch
paper suimitted to the College of Agriculture, Michigan

State University, June 1968,

Liboreiro, E.S., "Effects of the European Ecoromic Coxmunity
Agricultural Policies on Argentine Exports of Reef," unrublished
Ph.D., discertation, Michigan State University, 1970.

Martinez, ilru el E., YInterrelrciones de Derenda en el
Mercado Argentino de Carnes,'C:adernos_de Lecncmia llo. 79,
Faculted de Ciencias Economicas Universicad .ecional de Cuyo,

1970.

Marschak J., "Money end the Theory of Assets," Econoretrica,
Vol. 6, ¥o. W, 1938, pp. 311-325.

Mincer, Jacob, Lconoric Foreca*ts and Expectation, lational
Bureau of Economic Rascarch, haw York, 1969.

Nores, Gustavo A., "An Econometric Model of the Argentine
Beaf Cattle Economy," unpublishad M.S., dissertation, Purdue
University, June 1969. '

Peffer, E. Louise, "The Argentine Cattle Industry Under
Peron," Food Research Institute Studies, Vol., I, No. 2,
May 1960.

Peffer, B, Louise, "State Intervention in the Argentine Meat

Packing Industry, 1946-1958," Stenford Food Research Institute
Studies, Vol. 2, Ho. 1, February 1961,

Pineiro M. and G. Bordelois, "Politica de Carnes, Problemes
y Alternativas,’ unpublished paver,mimeo, Buenos Aires, 1970.

stigler, G.J., "Production and Distritution in the Short
Run," Journal of Political Feonomy, Vol. XLVII, February-
December 1939, pp. 305-327.

Theil, Henri, Applied Economic Forecasting, Rand McNally &
Co., 1966."

Theil, H. and J.C.G. Boot, "The Final Form of Econometric
Equation Systems," Review of the Internstional Statistical
Institute, Vol. 30:2, 1962.

|
Tinbergen, J., On the Theory of Economic Policy, North /

Hollend, Amsterdam, 1966,

!



[39]

[4o]

[41]

[h2)

L43)

(uk]

95

Tintner, Gerhard, "A Contribution to the Nonstatic Theory of
Production," in Studies in Methematical Feonomics and Fcono-
metrics, The University of Chicapo Fress, 1942, pp. 92-109.

Tintner, Gerhard, "The Theory of Production under Nonstatic
Conditions,"” The Journal of Folitical ¥conomy, Vol. L, Ho. 5,
October 1942, op. OL5-06OT.

Tintner, Gerherd, "The Pure Theory of Production Under
Technological Risk and Uncertainty," Feencmetrica, Vol. 9,
lo, 3~4, July-October 1941,

United Nations, Food and Agriculture Organization of the
United Hations(FAO), Monthly Eulletin of Arricultural Feconomics
and Stoatisties, several issues,

Winsberg, Morton D., "Modern Cattle Breeds in Argentina:
Origins, Diffusion, and Change," Occasioual Publication ilo, 13,
Center for Latin American Studies, University of Kanses,
September 1968,

Yver, Raul E,, "The Investment Eeravior and the Supply Response
of the Cattle Industry of Argentina," unvublished Ph.D.
dissertation, University of Chicsago, August 1971.



APPENDIX A

CONSTRUCTION OF QUARTERLY STOCK SERIES



96

APPERDIX A

COlSTRUCTION OF QUARTERLY STOCK SERIES

Empirical testing of the supply and demand model.requires quarter-
ly data of both slaughter flov and stock of animals., While the .
existing annual dats on slaughter is considercd fairly reliable, quar-
terlydata had to be generatéd on the basis of monthly registered sales
to slaughter. The procedure utilized to estimate quarterly slaughter
per category is described in Appendix D. The procedure utilized

to generate quarterly per category stoéks is described in detail below.

The official information available on per category stocks corres-
pond to the censuses of 1937, 1947, 1952, 1960 and 1969,$/ and to
sample surveys, some of which are not considered reliable given
their large discrepancies.g/ fhus, consistent qparterly time series
of stock per category of animals must be developed before the quarter-
ly model of the beef cattle econormy can be estimated. The approach
followed is to utilize information about mortality rates, calving

seasonality and male-ferale distribution of calves born to determine

the stock which would have been capable of generating the observed

E/The information on this last census i1s not available at the moment.
g-/l“or en analysis of the consistencies and discrepancies among the
census and surveys data, see Jarvis [24, pp. 144-258] and Yver

{44, pp. 64-65],
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slaughter flow. The procedure edopted is divided into two steps.
First a series is dqveloped.for the'number of calves torn during the
year and then, quarterly estimates of stocks per category are ovbtained
considering the inflow of calves born and the outflows of slaughter
and mortality, given certain assumptions about the seasénal distri-
bution of births and shift of animals from category to category on

the basis of age.

Construction of the Annual Series of Calves Zorn

The procedure utilized to generate the number of celves born is
the one developed by Yveréj which consists of inferring the number of .
male calves born in any given year (CMBT) from the slaughter of male
animals in the next three consecutive years. To wit, the number of
nale calves born in yeaf T equals the number of male calves slaughtered
(cMS) during year T+l adjusted by mortality, plus the number of young
steers.slaughtered‘(YSS) during year T+2 adjusted by mortelity, plus
the number of steers slaughtered (ss) during yeaf T+3 adjusted by
mortality, plus the nuﬁber of calves born during year T going to the
bull herd (CMBHp) A

Mortality rates are assumed to decline exponentially over time

and to depend on a climatic index which considers both rainfall and

ngver [44, pp. 68-T5]. This procedure is similar to the one used
by Jarvis (24, pp. 182-185].

EjThe number of calves born during year T going to the bull herd was
determined, quoting Yver "by bull sales and change in stocks of
bulls according to the census. Since this outlet for male calves
is very small, errors in estimating this component should not affect
much of the estimate of total male calves born." [4k, p. TOl.
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temperature.éj Starting from mortality rates for 1937§/ (mio) four
mortality indices (miT’ i=1,...,I) are developed by means of the

following relation:

-.01 7T - AC
M,m =M e
iT

10 T 331=1,.0.,b

‘where AC,, is the percentage chenge in the "de Martonne" climate
index, and i = 1 in the case of calves, 1 = 2 for young steers and

heifers, 1 = 3 for steers, and 1 = % for cows.
1/

The number of male caelves torn in year T is given by

ClB, = M

- Yvs§
. M Y + M

141+ Mop m4D o ' 88

37 T+3 + CM5H

1T

o
. o T

where MlT =1/(1 - ey )

or = Myq/ (-mym, o)

=
1

Myp = Mpp/ (1-map, o)

CMS = male calves sleughtered,
YSS = young steers slaughterec,
SS = steers.slﬁughtered, and
CMBH = male calves going to the bull herd.

This procedure appears fairly accurate in as much as (a) births ere

heavily concentrated at the end of the year with about €0 to 75 percent

2/See Yver [4k4, pp. 69-70]) end Jarvis [2L, pp. 176-179].

6
—/These are annual rates of: .06 for calves, .04 for heifers and
young steers, .03 for steers and .075 for cows.

1/So as not to confuse the reader, the notation used here is the sane

as that of Yver [4Y4, pp. 69-T2], with the only difference being that
years are represented by the subscript T, saving the subseript t
for quarters. o
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of them occurring between August and November, and (b) the age limits
(corresponding to mean weights) for the male cnteéories are: 9-12
months for calves, 20-26 months of young stcers and 32-40 months for
steers. If all male animals slaughtered fell between these limits,
the possibility of assigning the wrong year of Lith to an enimal would
exist but its probability of occurrence would be srmall, Certainly,
not every animal slaughtered fells between the'weight limitsgj cor-
resronding to these age limits., Eowever, the only informetion aveil-
able on distribution of slaughter by weights indicates that tha
concentration around the msan values is high enough so one can have
reasonable confidence in the resulting estimates.

The series of male calves Lorn generated by ¥yer for the period
1937-1967 using this model is updated here to January 1671, on the
basis of information on male slaughter up to the year 1971 and by
assuming that the number of calves born during 1969 and 1970 were a
given percentage (the mean for the last five years) of the breeding
herd.gj Mortality rates since 1966 were essumed equal to the mean
values for the period-l958-l966.19/

Once the number of male aniﬁals torn during year T (CMET) was

estimated, the number of female calves born (CFBT) was obtained according

§/See Yver [hL,-;p. 68-69].

2/To this mean, Yver's annual stock accounting model [Lk, p. Tllwas
solved in an interactive fashion up to January 1971.

lg/Lack of temperature data since 1967 enabled the computation of
the "de Martonne" climate index.
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to & generally accepted male-female birth ratio.~~ These two series

were used to generate quarterly stocks per category.

OQuarterly Stock Model

In developing the quarterly stock model the following assumptions

vere made:
(a) the seasonal pattern of births is: .2/ ouarter I (sﬁﬁhé}) ; }1?
quarter II (fall). = .12
quarterIII (winter) = .38
quarter IV (spring) = .38

(b) mortality rates are distributed evenly through the yéar}
(¢) animals are trenzfered from one category to the next éﬁ fﬁé

basis of age:~—~— 13/

(i) calves become young steers or heifers at the age ot
twelve months, or are inforporated into the bull Hérd at
the same age;

(11) young steers become steers at the age of twentyéfgﬁg
months and heifers become cows at the same age;
(d) 51.4 percent of the calves born are male and 48.6 peréé#é
are female. |

is higher during the winter and during the calving season than during

the rest of the year. However, in as much as this assumption dbes

o
11/Out of the total number of calves born it is assumed that .51l é¥§a

male and 486 are females.

’;g/This seasonal pattern appears reasonable a priori; see Jarvfé

(24, Chapter IV].

13/When transferring animals from one category to the next in o;a;;, uring

it is assumed that animals of the younger category slaughtered during’
quarter t were of the age of transfer.
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not affect significantly the results, it was adopted to allow for

the checking of the resulting quarterly series with the annual seriés
obtained by Yver. By assuning that mortality rates are distributad
evenly through the year, quarterly rates (ait) corresponding to Yver's

annual rates (miT) could be computed from

k
(1 - miT) = (1 ~ ait) 3 for 1 = 1,0.4,4

and t e T

and thus, other things eoual, the generated stocks for the beginning
of the first querter of any year should equal the corresponding figures
obtained by Yver., CEtarting from January 1, 1958 stocks per category
of enimals for subsequent quarters were obtained f;qm the following
relations: |

1. Male Calves

cH (1 - alt) cM. + .51k bt TCB_ - CMS, - 0, - b, CMBH

t+l t T t t t T-1

O

514 by (1 = myq) TCE, , - CMS, - b, CMBH, )

2. Young Stears

Y8, 0 = (1 -2y ) YS, + 0, - Y55, - Q

Q = (1-myy) [.52k by (1 -myy ,) TCBy 5 = CMS, ) - D, CMBy,_]
- YSS-
" @ -mny) 0, - Y5,

3. Steers

Spap = (1 - 83) 5y +Q -85,
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4y Bulls -
BO,,, = BO, + b, CMBH, , - BOS,

5. Female calves

CFygy = (1 - alt) CF, + 486 b, TCBy - CFS, -‘Pt
P, .= .86 b, (1 -my) TCB, ; - CFSy

6. Heifers

H (1 - aat) Ht + P - HS_ - R,

t+l

B, = (1-myp) [M86D, (- mg o) TCBy , - CFS, )] - HS,
= (1 - my,) P,y - HS,

7. Covs

Cipy = (1-8,,)C +R, -C5

8., Total Herd

THt+l = CMt+l + CFt+l + Yst+l + Ht+l + St+1 + B°t+1 + ct+l

= (1 - glt)(cut + cpt) + (1 - aet)(YSt + Ht) + (1 - a3t) S,

+ (1 - a&p) C, + BO, + b, TCB, - CMS, - CFS, - Yss,

- HS, - 8S_ - CS_ - BOS

t t t t

vhere CMt = stock of male calves at the beginning of quarter t,

TCBt = total number of calves born during year T,

. CMSt = male calves slaughtered during quarter t,’

CMBHT = male calves Joining the bull herd during year T,

0t = number of male calves Joining the young steer category

during quarter t,



YS

Y55

BOS

CF

CFSt

u

103

stock of young steers et the begimning of quarter t,
young steers slaughtered during quarter t,

number of young steers Joining the steer category
during the quarter t,

stock of steers at the beginning of quarter t,

steérs slaughtered during quarter t,

stock of bulls at the beginning of quarter t,
slaughter of bulls during quarter t,

stock of female calves at the beginning of quarter t,
slaughter of female calves during quarter t,

number of female calves Jjoining the heifer category
during quartef t, .

stock of heifers at the beg;nning of quarter t,
slaughter Qf heifers during quarter t,

number of heifers joining the cow herd during quarter t,
stock of cowsg at the beginning of quarter t,
slaughter of cows during quarter t,

total heré at the beginning of quarter t,

proportion of births occurred during quarter t,
quarterly death rate, for i = 1,...,b4

annual death rate, for i = 1,...,b
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i=1 = for calves,

i=2 = for young steers and heiférs,

[Py
1

w
n

for steers,
i=h = for cows,

teTlT

where t = quarter and T = calendar year.

The resulting series of stock per category are reproduced in
Table 7. It must be pointed oﬁt that the values corresponding to the
first quarter of the year are, for all practical purposes, the same
as those obtained by Yver.lﬁ/ This is due to the similarity of the
computational procedures which only differ in the length of the unit
of observation {quarter vs, year) and the assumptions mentioned above.
Both models are after all only accounting models agd hence, as long
as they use the same data end similar assumptions, there is no reason
vwhy they should differ in results,

Sumarizing, first a series of number of calves born during the
year was developed and then, quarterly estimates of stock per category
were obtained considering the inflow of calves born and the outflovs
of slaughter and mortaiity, under assumptions about seasonal distri-
bution of births and that animals shift from category to category on
the basis of age. One could have used this last assumption and others
about the slaughtgr age of animals in developing directly a quarterly

series of calves born. However, in such a case, the possibility of

lﬁ/w1th the exception of those corresponding to the years 1966 and

1967, This is due to the fact that revised data on slaughter
ves used here for those years.



Table

1.

Estimated Quarterly Cattle Stock Per Category, Perlod IX-1958/I-19T1.*

Male Young Foxale Total Total
Calves | Steers Steers Bulls Calves Helfers Cous Calves tock
1956.2 6129.14 5515.67 3375.48 1967.70 5794.70 sLs1.52 20896.39 11023.24 L9130.€3
3 €937.93 5L39.70 2L13.81 1902.05 5708.47 5436.62 19L07.22 1174540 %6337.00
L 5%28.01 5355.L6 3133.93 .« 1855.53 SG0L, Sh 5388.77 190L3.20  11522.56 L7209.L8
v959.1 5819.55 52E7.91 3769.99 1816.53 55C2.01 333.23 20716.65 11321.57 Lgous g2
2 $910.58 526L.1L 3202.94 17689.33 5588.0T 5391.59 20113.87 11L98.56 47190.56
3 6000.53 5273.72 231%.75 1755.30 5673.13 5267.34 16267 .47 11673.67 L5552.28
L 6433,01 S177.45 305T.58 1768.1% 6082.91 5184.3} 2cc8r.27 12526.83 L7762.69
1960.2 Ge€2.23 5072.17 3737.38 1786.52 6L57.90 5G97.75 21131.80 1235C.1k €01"3.77
2 €371, 7k 51L9.41 3107.18 776.21 €5%1.45 5179.46 20532.63 13503.18 L2335.5%
3 7079.70 5215.73 237402 1751.489 €re3,54 5256.03 1Y3L0.75 32773.2% L21L0.62
4 T622.45 5553.92 2952.67 105,01 7026.18 5012.58 20583,01 LEWE.O3 51252..5
1961.1 8177.16 5871.85 3L95.30 1841.96 7731.48 5958.h2 21342,03 154%0E.60 SL419.33
2 80C0.61 53T1.L5 2748.85 1812.3 7621.03 €069.70 20C8L .86 190.61.64% 52948 L0
3 T945.16 60L3.7TT 1915.76 1776.48 T911.87 6169.97 19837.53 15457.63 51198,
] T784.18 65LT.24 2856.76 17922.63 359.67 6£55.59 20785.€2 19143.86 5378L.73
1962.1 T7625.08 7071.67 3795.63 1807.65 7209.25 T1h7.39 21833.99 1L034.33 56400 .28
2 T4EI.01 €720 064,53 176%5.54 7077.09 6ov2,76 21011.03 bR b 54295.03
3 T327.31 6659.60 2321.74 170£.13 6937.17 6631.81 207E3.S5 1027k, L8 515:6.74
) Tic1.92 6L32.L5 37¢8.42 1602.2 6751.83 6616.08 20212,09 13913.80 53275.01
1963.2 €309.55 615%,06 L772.81 1678.€T 6559.L5 6328,04 £2CR1LEG 12553.20 54 Su.0T
2 6852.59 5971.05 30850.85 16L6.L2 6517.07 6302.56 £0852.63 13k10.07 52023.22
3 €81T.L3 5807.45 3000.67 1606.98 6L45.63 6210.72 19610.00 13252.06 49529.19
L 6T71.76 5529.77 3706.66 16L0.01 6402,L6 6072.11 fou3k, k2 13174,22 50577.L1
1964.1 €726.69 $349,51 4306,14 1681.03 6159,84 5966.69 21559.1b 13325.52 52030.06
2 6755.02 5466.59 330L.83 1641 .47 63086.63 5976.36 20821.50 131L1.€5 soLL2 M2
3 6783.0k 5599.148 2939.62 2602.96 6L13.14 5400,09 20195.Lk2 13196.16 L5123.77
4 7026.93 ST4b.17 3318.01 1638.47 6643.7T4 - 6003.09 21L07.76 13070.68 51782.20

0]



Table T. Continued.
Male Younp, ) Fercale. Total Total
Calves ! Steers Steers Bulls Calves Heifers Covs Calves Stock
1965.1 7268.23 5812.07 L179.65 1680.53 6871.99 $993.04 22B818.68  141%0.13  5L62%.1%
2 7232.37 5875.96 3337.96 1646.L2 €338.00 6023.78 22313.67 1L070.38 53268.1
3 T197.0k 5929.32 2501.98 1612.57 6804 .60 6053.49 - 182,27 1Lco1.6% 51765.29
4 7312.71 £103.81 3457.88 . 16Lk5.91 €913.93 6231.61 2270L.48 1L226.69 . sii70.4)
1966.1 T426.7 6:55.27 L238.29 16£2.%6 7021.77 6L02.53 235L0.27 1LLL5. L8 5G915.32
2 7543.03 212,20 329%.16 1648.00 T131.76 630,50 2322L .67 1LOTLLTY 59579.75
3 7652.63 €201.L0 2479.15 1631.L5 7210.59 €33k.62 22s08.69 145538,9L k113,20
4 8205.6v 6257.¢6 31¢E.85 1648.20 T753.24 6L05.08 23506.26 1540384 SGyL3.31
1967.1 €1.6.97 6350.75 3700.57 3(08.L2 £270.13 6h71.22 24534 01 17G17.10 59723.61
2 85¢€7.92 €334.75 283,15 161&.78 £100.8L 6500. T4 23529.50 1CAGB.T 5T50G.TY
3 £3y1.0 6337.71 1v¢1 .87 1543.02 7933.79 G5L2. 72 22352.55  16325.03  55L2T.92
L €075.93 6T¢L.19 2720.35 1540.46 T638.50 6504 .92 232L5.03 15717.LL 576k L)
1968.1 T770.75 7266.E6 3652.71 1€02.01 73L7.10 7802.71 2L202.34 15117.85 551k .50
2 767217 7045.62 3C50.45 15L7.55 7okl Ly 701.81 231063.5L © 2yoC.8)  SCHT70.50
3 7555.02 6922.00 2417.01 195,94 TiL3.13 7616.9L 27044.09 1LE08.25 SL5uS .76
4 TL26.20 Ci22.83 3033.18 1L58.25 7630.73 €L96.98 23072.07  1LLEGLED  56152.1%
1969.1 1318.75 6351.99_ Lgok.82 1501.50 €919.74 €394.468 2L567.23  14P3E.50  STT8.TL
2 T232.23 €313.€8" * 3582.15 1LL8,21 €638.82 6308.8L 23502.82 1Lo72.12 55327.85
3 71L5.8% €292.10 2558.76 1386.13 6759.10 €221, 4h2 22244 ¢l 13907.95 28€2.73
4 7089.43 6190.22 3203.63 13L7.54 6702.94 €6LT.95 23023.67 13192.37 5320541
1970.1 7030.61 6678.71 37¢6.08 1313.51 €0L7.51 $912.81 23901.E3 13078.32  5%671.33
2°  7027.44 $960.67 2€25.08 1254 .08 €6Lk, 32 5802.69 22735.37  13071.1T 52319.68
3 702L.11 5€03.69 17012.67 1202.73 €6L1.18 5802.85 21319.43  130(i5.29  L9L6s €9 .
4 714,45 5667.€3 2373.65° 1208.50 €821.15 STST.Th 22009.26  14035.60 51112.90
972 7L02.28 5587.23 3465.80 3235.30 €998.75 STLL.36 23136.%1  1LY01.03  535¢5.16

Sbeginning of the quarter.

90T


http:53565.16
http:14401.03
http:23136.41
http:51112.90
http:14035.60
http:22069.26
http:13('5.29
http:21319.43
http:52319.68
http:13671.77
http:22735.37
http:13792.37
http:23023.67
http:52C62.73
http:13907.95
http:22294.04
http:55327.85
http:14072.12
http:23502.82
http:577:3.74
http:11423E.50
http:61,71.22
http:711.3.13
http:16:,8.20
http:3"110.57
http:C71-6.97

107

assigning to an esnimal the wrong quarter of birth would be larger than
in the case of first developing an annuul series of calves born and
then assipgning them to quarters on tﬁe basis of knowledge aboyt the
gensonal distribution of births. That is, it is argued that the
probability of. assigned to an animal the wrong year of birth is
smaller than the brobability of assigning him the wrong quarter

of birth,

The above model could be improved with knowledge about the
weight and age distribution of animals slaughtered; information
which would allow reducing the probability of assigning the wrong
year of birth to en enimal. Knowledge sbout the composition of
slaughter by breeds could also be used to improve the‘est;mate of
the number of calves born, in as much as animals of different breeds
take different amounts of time to reach the same weight. Finally,
‘census information could be used to check the accuracy of the model

and to make the necessary corrections in its parameters.
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APPENDIX B

ALTERNATIVE SPECIFICATIONS OF THE MODEL

The model was specified in four alternative versions which differ
in (a) the level of aggregution of the slaughter supply equations,
(b) whether or not average dressed weights (ADW) of animals slaughtered
are regarded as variables or assumed to be constant at mean sample
values, and (¢} whether or not domestic demand and demand for exports
are postulated and fitted directly at the farm level or postulated
and fitted at the final retail and FOB levels taking explicitly into
consideration the behavior of the marketing group and export packers.

Model 1 (presented in Chapter III) was specified in aggregate
form so as to reflect the interdependency among the large components
of the beef cattle economy; that is, the interdependency among slaughter
supply, domestic demand and demand for exports at the farm level.
Slaughter was divided into two main categories: (1) steers and (2)
' other animals. This disaggregation was based on the assumption that
while steers coﬁlafonly be held for a short period of time, all other
animals except those culled, could be kept for a longer time span
given their larger maturity or productive horizon. Because of sim-
plicity considerations ADW's of animals slaughtered were assumed to

be constant (at mean sample values)., In Model 2, this assumption is
'relaxed and functions explaining the ADW's of steers and other animals

. 1
are specified in accordance with the reasoning developed in Chapter II.
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Model 2

Averagé'dressed weights per category were relatively stable during
the sample period. The coefficientsof variation for the individual
categories ranged from .026 to .058.2/ However; ADW's constitute a
second dimension of slaughter derining.the volume of bee: to be
allocated betveen consumption and exports. Although stable, they
have not been constant. Furthermore, the theory of infestment be-
havior analyzed in Chapter II indicates that the optimum slaughter
age (thus weight) changes with beef prices. Hence, as prices approach
their cyclical peak the number of animals slaughtered will approach
its cyclical low value - because of withholdings - but these animals
will be heavier, and vice versa. That is, as far as the price effect
is concerned, changes'in weight would tend, in the long run, to partially
compensate changes ih the number of animals slaughtered. The speci-~
fication of equations explaining ADW's would, in such a cﬁse, yield
a more efficient ﬁgﬁ complete model in terms of prediction.

In Model 2 four equations are added to the s&stem; two explaining
" ADW's of animals slaugh;ered (steers and others) and two defining the
volume of meat obtained from slaughter. The latter which are non-

linear identified of the form
Volume of Meat st = (number of animalsat) x (ADth)llooo

J = steers, and other animals,

A/See Appendix C, Table 15. The procedure used to obtain estimates
of the national ADW's per category is described in Appendix E.
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were linearized by means of Taylor's expansion series evaluated at
mean values.g/ The resulting 25LS estimates are presented in Table 8;
the meaning of each empirical variable being defined on page 13k,

Since two predetermined variables (lagged ADW's: Y and Y

7,6-1 208 Yy3 49
vere added to the system the nu@ber of instrumenta} variables is now
twenty one, leaving - with forty four observations - twenty three
degrees of freedom in the first stage of estimation. Note that, as
a result of this, little change occurred in the estimates of the
coefficients corresponding to the equations present in Model 1.

The interpretation of the estimates of the coefficients of the
stochastic equations explaining ADW's is not unambiguous. Theye
are two reasons for this ambiguity? First, the explained variablesé/
(ADW's) were obtained by multiplying average live-;éights times correspond-
ing dressing percentages. Since both of these components
are variables which depend un the breed composition of slaughter as
well as on age, the empirical results may not necessarily coincide with
vhat one coulﬁ expect in the case of homogeneous slaughter in terms
of breeds. Take, for example, the case of steers - eguation (2.1) -.
As beef prices go up slaughter of steers declines in the short run.
Given that as a consequence of the increase in price optinum slaughter
age increases, one could expect ADW of steers slaughtered to go also up.

However, when the breed composition of slaughter is brought into the

analysis, things change.

g/See Appendix C.

Q/For the computational procedure utilized to obtain these variables
see Appendix E,



Tadle 8. Model 2, Tvo Stage lLeast Squares Estizates of Structural Paradeter for the Period, 1/1960-IV/1970.%

. 1 .
Xy Y. Y T3 R Y35 Tis Yy Mg X29 %30 N %19 %19 %5
i t-2 tel t-2
{2.1) 1.0 1.36L9 .1.826 450 1.507 «.270 .051
(3.127) (2.981) (.8L9) * (2.6:8) (.2¢6) (.c72)
(2.2) 1.0 2.6165 =3.237 <910 2,136 -1.131 +063 897 =k.956
(3.282) (L.256) (1.337)  (3.611) (1.65%) (.072)  (1.0L3)
(2.6) 1.0 .0300 011 -.073 ~.0L0 -.0632  ~.035 -.085
{1.091) (.432) (3.294)  (1.902) (1.490) (1.160)  (2.170)
{2.7) 1.0 -.0357 .067  -.085 -.088 -.CO04 .012 -.0k2
(1.184) (2.077) (3.022)  (3.596)  (.015) (.363) - (1.293)
(2-8) -.252" -1.1&57 1-0 .
{2.9) -.1792 «1.7449 1.0 _
{2.3) 1.0 .7800
(9.630)
* (2.%) 5670 1.0
- . (3.861) .
(2-5) lno lco -1.0 -'1-0

T



Table 8. Continued.

; ; 2
%50 Xgg Yy %, X5 X3 Xs6 X33 X8 %50 X0 Xy Yq X106 e R
t-2 t-5 -1 1 tel : . -1
(2.1) .370 ' 205.66  .570
{6.135) 12.013)
(2.2) +051 322,13 .929
(6.450) - {.6L6)
(2.6) €02 118.81  .654
.. (L. 751) (3.303)
(2.7} 372 95.2 T34
(2.705) (&.642)
(2.8) -289.60
(2.9) -309.22
(2.3) .052 .030 .352 = ,289 -220.8L  .893
) (2.230) (5.360) (1.632) (2.310) (2.463)
(2.L) 083 - « .036 1.983 317 «530 -152.01 701
, (2.058) (2.187) (2.k39) (2.613) (3.6€3) (1.358)
(2.s) 1,0

*Signs of 8 estimztes correspend to the left hard side of the equality. Sign of y estimates corrcapond to the right hane side; t ratios ia
atsolute valus betveen parehthesis below the coefficients. . : -

cIT
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Certain traditional -breeds, such as Aberdeen Angus, Shorthora and
Hereford, have a rather stable optimur weight in terms of quality
given that premiums are paid on the ﬁasis of degree of finishing,
percentage and distribution of fat, ete. It does né£ pay the firm
to withhold these enimals from slaughter for loﬂg periods of time
chause of premium losses. Other breeds such as Holstein—Friesian,B/
Santa Gertrudis and domestic cross bfeeds, may be slower but are more
éteady weight gainers within the same ége range. As a result of this
their optimum slaughter weight (say, of Holstein-Friesian steers)
is more sensitive to beef prices‘than that of traditional breeds
(say, of Aberdeen Angus.steers). Since the former are, in general
slaughtered at heavier weights than the latter, the Qbservable
phencmenon brought by an increase in price in the short ;un could
be a decrease (rather than expected increase) in the average weight
.of steers slaughtered. This would explain the negative sigﬂ of the
coefficient of current price (Yia) in equation (2.6)., The positive
sign of the coeffigient of lagged price (Y18,t-2) tends to support
this hypothesis.éj "

Furthermore, the estimates of the coefficients of the seasonal
dummies (X5g, X34 and X35) end of the rainfall indices (Xy9, ¢y end
) indicate that as pasture conditions improve the average weight

X19,4-2
of steers - Y7 in equation (2.6) - decreases. Since under improved

B/According with the census of 1960, around twenty percent of the total
stock of cattle was Holstein-Friesian.

2/Unfortuna.tely, no information on slaughter classified by breeds 1s

available, so this reasoning remains as hypothesis for the moment.
|
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pasture conditions animals are finished sooner, a decrease in average
dressed weight could only come about from a larger decrease in sales of
steers of heavier breeds such as Holstein-Friesian relative to sales
of steers of lighter breeds such as Angus. That is: as beef prices
go up (or Teed prices go down) less steers are sold for slaughter,
but such a decredse in seles is larger in the casé of breeds which are
mére steady weight gainers (heavier breeds) resulting in a decrease
of the observable average dressed wcight.éj In the long run, however,
the merment would be reversed and as prices reach their cyclical
peak, animals slaughtered will be heavier. The evidence found by
JarvisZ/ on the basis of annual data points in this direction, as
does the sign of the coefficient of farm price (Y18,t-2) in equation
(2.6).

Segondly, interpretation of the estimates obtained for the coef-
. Ticients of the equation expalining ADW of animals other than steers
- equation (2.7) - is not unambiguous in as much as the explained
variable (Y13) is an average which includes animals of different weights
such as calves, young steers, heifers, cows and buils. That is, while
the average weight corresponding to each of these categories is a
function of price, previous pasture conditions, etc.,the average weight
for the aggregafe of all five categories is also a function of the

composition of slaughter in terms of the number of animals slaughtered

é/Ibid.
I/Jarvis, [24, pp. kO5-k0T]."
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in each catégory.gj The.observable phenomenon at this level of

- aggregation would be an increase in weight as the result of an in-
crease in price and vice versa. This is due to the combination of
-tvo forces operating in the same direction; (1) as beef prices go up
it pays to sell ?he heaviest animals within each category relative
to light animals and (2) as beef prices go uvwp it pays to sell fewer .
anirals from those categories whose cepital prices increased most,
i.e., calves and heiférs, which heppen to be the lighter ones within
the aggrégate of ali other animals except steers. The estimated coefficients
of current (Y18) and lagged price (Y183t-2) in equation (2.7) both
being positive, support this reasoning.

Reduced form estimateg corresponding to Model 2 are presented in
Table 9. Note tha{ in general current period impacts are smaller than
those corresponding to Model 1 (Table 4), This comes about because
| of the partial compensation of the price effect in number'of anirmals
slaughtered by the price effect of their average weight, and results
~in better prediction gpd less overshooting of the cycle than in the

case of Model 1 which assumes constant average slaughter veights.g/'

Model 3
In Model 3 (a) separate slaughter functions are specified for eech

individual category, (b) average dressed weights are assumed constant

§/This problem does not appear when separate slaughter and ADV functions
are specified for each cabegory on animals.

2/See Chapter IV,



Table

9. Model 2, Reduced Form Coefficients.

Y18 i Xa9 %30 X3 X9 X9 Xs Xs0 Xgg Yy Y13 %15 3

t-2 t-1 -2 t-2 t-5 t-1 t-1
Y, -2.0951 2.7T7@ 1.1T18  1.8L97 A5487  .x138 -2.1586°  .5970 .0222 1.6T64 1.577T7 - .126L - .0729
Y =5.3363 2.7353 3.5197 = 4739 «2912  1.0175 ~9.09L1 L4351 .0936  3.2137 3.02L4 - .2.23 .1397
Y., - ,0131 « ,052) -.024) - 0245 .0391 = .0636 - .OLTK .0050 .0G05S .6388 L0347 - .0c28 0016
. !13 0956 = .1099 ~,20G69 - ,0089 .0168 « ,0436 .056L '.0059 - 0006 - .0L38 «3307 +0033 0019
xi - 2914 6L13 2681 .L4388 1595 ~ 0Ll - .5992 <1564 .0062 1.1550 4379 - .0352 .0202
y;‘;l - o789k 298k M2 < .1005 - .0228  ,2062 ~1.5311  .0676  .015T  .L99% 1.1190 - .0376 - .C217
Y5 - .6258 WS Ll12s 21959 - .2056  .0359 -1.2336 .1297 .0127 .9580 9016 - .0202 - .0117
Yig 8023 - .6576 -.5288 - .25  .1353 - .OM6O 1.5815 =~ .1663 - .0163 -1.2062 -1.1559  .0926  .0538
Y,.., - JAi5k9 «3955 .2998 k24 0787 .0261 - .8987 - .09L3 .0092 6984 6554 = 0525 ~ ,0303
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Tadle 9. coatinued,

i

X6 X35 X8 00 X0 X LT S

B t-1
Yy, - .8556 .702% .2017 <0875 ~4.8199 - ,9163 -1.2P82 -2.430% 153.62
Y,y -1.6L01  1.3365 -3867 <16TT -9.2397 ~1.7566 -2.1695 -L.6594 1272.56
Y, - .0188 0154 .00k4 +0019 - .1059 - .0201 - .0283 - .0534 130.45
N3 0224 - ,0184 .0053 .0023 261 - ,0239 .0337 .0636 80.57
Yi - 2375 1949 .0560 02L3 -1.3379 - .254% o +3576 = .67LT 50.07
12;1 - 2548 .2092 «0601 +0261 ~1.4358 - .2729 - ,3837 - 720 17.85
\’15 - ,1369 2124 .1153 +05C0 -2.75kL - ,5237 < 7362 -1.2890 92,30
Yiq 6268 - .51L6 .1478 0641 3,5313 6713 9438 1,7808 -Lo1.MC
't,‘., - .355% 2928 .0008 +0003 < .0193 - .0035 - .0051 =1.0097 35.62
SIntercept.

L1t
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(st mean sample values) for each category and are introduced as known
paremeters in the market clearing condition, and (c) domestic demand

and demand for exports are postulated and fitted directly at the final
.retail and FOB levels considering explicitly the behavior of the market-
ing group and . export packers.

Model 3 consists of twelve equations in twelve endogenous variables.

Six stochastic behavioral relations explain slaughter of each category
of animals: steers (3.1), young steers (3.10), cows (3.11), heifers
(3.12), calves (3.13) and bulls (3.1k4)., Consumers behavior at the
retail level is explained bty equation (3.3) aand the behavior of the
marketing group is explained by a price spreed equetion (3.15). WOrld'é
excess demand for Argentine beef at the FOB level is represented by
equation (3.4) and export packers' behavior is explained in a price
spread equation, (3.16); A market clearing condition (3.5) and a
'linearizedlgj net export price - FOB price transformation identify
(3.17) close the system.

The identities and two stege least squares es?imates of the
stochastic equations afe presented in Teble 10. With twenty-three
predetermined variables and fourty-four observations there are twenty-
one degrees of freedom in the first stage of estimation.

As was mept{gned in Chapter III, the price slopes of the aggregate

(total) slaughter supply functions expressed in terms of volume of beef

:;Q/The linearization was done by means of Taylor's expansion series
evaluated at mean velues. The errors of linearization introduced
by applying this procedure are analyzed in Appendix C.



Table 10. Model 3. Tvo Stage Least Squares Estizates of Structural Parazeters for the Perfod 1/1960-I1V/1970.*

N b I Y s s Y15 Y1 Y18 Y10 TS Yur Y18 X9 X30 X3
. t-2

(3.1) 1.0 1.2821 1.807 A 1.L58
- (2.978) (2.949)  (.£38) (2.829)
(3.10) 1.0 6400 - 935 < L0 - .39 - .016

gz.761) (L.032) (.076) (2.202) (.073)
(3.11) 2.0 1861 «1.283 ~ .GOT  1.267 <1.303

. '(.bol) (3.032) (.028) (3.523) (3.543)

(3.12) 1.0 1.2568 - 914 +859 197 .007

(5.338) (L.079) (u.258) (2.770) (.oL1)
(3.13) 1.0 2030 -1.098 =~ 045  1.280 - 667

(.573) (3.603) (.156) (k.982) (2.659)
(3.1%) 1.0 - .0560 - k6 - ,02d 024 < .02

(1.578) (L.618) (.679) (.922) (1.592)
(3.3) 1.0 6674

(8.793)
(3.15) 13 1.0 - .9998
(1.288) (8.308)

(3.16) - JShh 2.0 <1683

(8.391) (2.018)
(3.17) 1.0 - 6219
3.0) 5267 1.0

(4.078)

(3.5) .2526  ,1838 .2011 L1651  Ja104 2718 1.0 -1.0

61T



Table 10.

Continued.

X9 X9 X5 X  Xg  Xg Xs Yy X5 X5 %6 . Tug i
<=1 €2 t-2 t-3 t=5 t=-3 t-k -
(3.1) = .270 +055 «369
(.366) (.076) (6.080)
(3.10) = .039 « 061 -1.451 - 029
(.150) (.226) (2.225) (1.878)
(3.11) .336 STSh =2.998 .028
(.633) (1.455). (2.31L) ~(2.641)
(3.12) .219 ...01 .110 060
(.82L) (1.54k) (.167) {4.50L)
(3.13) 082 LL07  =1.297 +029
(.160) (1.088) (1.2€8) (3.112)
(3.24) .016 .058 = .156
LU11) (2.499) (1.605)
(3.3) «059 .032 AT6 - 378 - L075
(2.600) (5.982) (2.232) (4.981) (.598)
(3.15) - .338
{%.105)
(3.16)
{(3.17)
(3.4)
(3.5)

oet



Table 10, continued,

: 2
t-1 . :

(3.1) . 197.35  .569
(.972)

(3.10) 889,94  .T18
.[ (6.6G6)

{3.11) 341,96 817
{1.243)

(3.12) L7L .62 .908
: (L.06L)

(3.13) 9L.53  ,.833
(.482)

(3.18) 065 -5.39  .827
(8.587) (.L01)

(3.3) =250.24  ,907
o (2.719)

(3.15) 1k2.78 .859
(2.274)

(3.16) 162.07 .705
(6.889)

{3.17) 5,339 ~264.27

(3.8) 210 - .320 T2 139 -64.82  .70L

(L.213) (2.193) (2.L3%) (.879) - . (1.565)
(3.5} 1.0
*Signs of 8 estisates corrcopond to the left hand side of the cquality. Signs of

Y osticates corrcspond to ripht hand side; t ratios in absoluto valucs botwcen

parcatheoses below the coefficlents.

et
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(weightéd by ADW's of the corresponding categories) are about the same
in both Model 3 and Model 1; they are -.815 and -.823 respectively.

When the demand equations obtained in Model 3 are derived at the

farn level and compared to those obtained in Model 1, little difference
‘is found between the corresponding price slopes coefficients.l;/

On this account alone, the exercise in disaggregation proved to be
successful., However, given that in terms of data quality retail and
FOB prices are considered less reliable than farm prices, one is willing
to ploace more confidence in the eggregate version of the model.

This also hqlds for the supply side. Evidently, given the method

and the rigid assumptions used to generate quarterly stocks per category,
the possibility of assigning animals on the basis of age to one category
which weightwise corresponds to another category, does exist. The
negative coefficient of stock of young steers (x81,t-3) in the equation
. explaining the number of young steers slaughtered (3.10) indicates

that this might have been the case.

Current period price elasticities and "unadjusted" cummulative
price elasticities of slaughter supply of 1ndividu;1 categories of
anirals are given in Table 11, lote that, in accordance with the
theory of investment behavior described in Chapter II, the short-
run elasticity for steers (-.363) is smaller than for young steers
(-.668) and thatwfhis letter one is smaller. than the one for heifers
(-.962)., This is so because as prices go up, younger and female enimals

become more valuable as capital goods do older and male animals respectively.

ll/See<Chapter I1I,
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Table 11, Short-Run and Unadjusted Cummuletive Price Elasticity of
Slaughter Supply per Category of Animals.l/

2
Short Run UnadJusted—/
Category of Animals Elasticity Curmmulative

(period t) Elasticity

(periods t
and t-2)
1. Steers - 3363 ‘ L 0363
2. Young Steers - 668 ~1.6h44
30 COWS . - 0088 - 0691
L, Heifers - ,962 ~1,661
5. Calves - %258 ~1,649

6 [ Bulls 0282 - . hsl‘

;/Measured at mean values,

g!These elasticities are unadjusted by changes in stocks and computed
as follovs

) ¢ Y ¥
UCE, = 1 b =t -;§-3 where i = category of

aYlB;t aYlB,t-a Yi enimals.
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Sleughter supply of cowé, however, is not inferred as very
sensitive to current pfice.' Its short~run price elasticity is -,088,
The reason is that in the short run the slaughter of cows is bounded,
on one side by a minimum culling rate, and on the other side (positive
direction) by the fact that cows are, during most of the year, either
pregnant, feeding their calves or producing milk. As time goes by
this elasticity increases resulting in "unadjusted" cummulative
elasticity of cow slaughter of -.691.12/

Turning now to retail domestic demand - equation (3.3) - ,a
dunry variable (th) representing periods for which maximum retail
prices were established was introduced &s an explanatory variable,
Theoretically, such variables should not be present in the demand
equation in as much as, if such a policy were effective, it is already
present in the retail pfice variable (YlT)' However, residuals in
prior estimates of this demand equatign wvere consistently negative
and large‘in ragnitude for the period in which meximum retail price
policies were adopéed. This suggests that such & policy was effective
on the statistical information collected on retail prices but not on
the true prices peid by consumers. In fact, when this dummy variable
(xhg) vas incorporated in the demand equation (3.3) all estimates
improved from the statisticel point of view. The negative sign

obtained for the coefficient of this variable would indicate compensation

;g!The interpretation of these cummulative elasticities as interim
price elasticities is not valid in as much as they were not adjusted
by changes in stocks; such adjustment was not made here given that
stock equations were excluded from the model. They do, however,
indicate the direction of adjustment.
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g#ﬂggg.nrtifi.iul (not real) increase in consumption which would come
abont*dF a recorded (not real) decrease in retaii.p}ibe. That is,

as far as the evidence goes, waximum reteil price policies affected
the recorded retail prices more than the true priceé.lg/

- With regard to price spreads - equations (3.15) and (3.16) ~ the
inferred behavior for both domestic intermediaries and export packers
is that as the quantity marketed increases, price spread or margin
per unit of product decreases. That is, both groups seems to attempt
to maintain total gross returns in the face of changes in the marketed
volume. These findings are consistent with those of previous studieslﬁ/
based on auvnual data,

Reduced form estimates corresponding to Model 3 are presented
in Table 12, Note that, as in the case bf the first two models, shifts
in demand are overcompeﬂsated%zj by the price effect due to the

negative price slope of supply. In the longer run, hovever, as stocks

lg/It nust be pointed out, however, that since maximum retail price
policies were usually adopted when prices were either increasing
fast or at high levels, the negative residuals found in previous
estimations of the retail demand function could be partially due
to the linearity imposed on this function. If the true function
were in fact concave from below, 2 linear function would yield
negetive reSiduals at high and low price levels. Since the true
form of the demand function is unknown, ro final conclusion can
be reached at this point. However, the possibility of these type
of convexity is very uncowmon and theory as well as empirical
studies tend to indicate tkat demand functions for non-inferior goods
are if anything, convex rather than concave from below.

See Nores [31, pp. 68-Th].

iszxcept in the case of shifts of demand for exports caused by changes
of the net effective exchange rate (Xho) and income of importing
countries (XQS)‘

b/



Table 12 Model 3.

Reduced Fora Coefficients.

18 X X3 3 X X9 X5 %90 Xgy g6 %5 gy X5 X3 %56

t-2 t-1 t-2 t-2 t-3 t-5 t-3 t-b
Yy -1.6820 3.082L 1.&1»38 1.556% - .1801 .6950 -2.3352 +5020 - .0121 .0128 .0225 .C073 - .1l52 - .07E8 -l.12721
Y, -LI776  .4966  .207%  .01T 0059 .2505 -2.6166  .1058 - .0350  .0064  .C}12  .0036 - .0T25 - .0393 - .585)
Y, -1.5280 L1781 1,LL0T ~1.200  .3L90, .Bu69 -3.3369  ,0307 -~ .COX7  .0299  .0033  .0010 - .0211 - .01L3 - (2701
Y, -2.5€87 2.2092 1.6700  .0672  .3071 1.C28k -2.1791  .2078 - .0L18  .0125 0821 L0071 - .1L2L - OTT2 ~2.2%E9
Y,  -1.3852 L1569 ° 1.M69% - 6772  .0752  .5083 ~1.5€67 .0335 «.0019 .0020  .0036  .0301 = .0230 - .012% - .1855
Yo - .C722 - .0757 =~ .0282 - .06  .0120 .0300 - .0540 - .0092  .0005 - .0606 - .C010 - .C003  .0C63  .CO3L  .CS512
Y5 - .950% 7181 .€73%  .02W6  .0506  .3603 -1.31L8  ,1193 - .0068  .0072 .0127  .06L1 - .0179 - .00ST = .2L50
Yy, 1.424) -1,0760 =1.0097 - .0518 = .0758 = .5599 1.9701 = .1788  .0102 - ,0108 - ,0190 - .0061  ,1153  .0625  .930L
Y8 1.31€66 - .994T - .933% - (OUT9 - 0701 - ,L992 1.8213 - .1653 .009% - ,0100 «~ .0175 - .00S7 .1133  .C61% .91L2
Yoo 8313 - 6281 - .5893 = .0302 - ,0U¥2 ~ .3151 1.1500 = .JO43  ,0059 = .0063 ~ -0111 - .0036  .0715 L0288 5772
Yo  1.3367 -1.0099° - .9UTT - 0L86 - .0TIL - L5068 1.849) - L2678 .0096 - .0101 - .0178 - .0057  .1150  .0624  ,528)
Yy =705 5319 .Lo51 L0256  .03Th  .2669 - .9739  .0884 - ,0050  .0052  .OU94  ,0030 - .CbCb - .0328 - (LEES

— -
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Table 12, Continued.
I’hy X3y Xon %00 %0 Xy, :hz X106 e

Yy +3054 J8LT - L5172 LU9L  «9.7543 - .9078 - .3689 72.2760 2019.65
Y, .1824 ,0922 - ,2582 U240 -L.B8692 - (4532 - .18L1 -1.1362 2208.78
Y, .0530  .0268 - .0750 L1232 ~1.4158 - .1318 - ,0535 - .3303 T751.62
Y, .3582 .1810 - .5070 8326 -9.5618 = .8898 - .30616 -2.2311 321,23
s .0578  .0292 - .0818 22384 =1.5444% = L1437 - L0584 - ,3603 5W1.39
Y, - .0159 - .0080 .0876 = .03T1 L4260 .0396 .0161 .0994  -128.66
Y5 0l52 .0228 = .2912 A782  <5.L923 - L5111 ~ L2077 -1.2815 1215.31
Y. - L6281 - ,1466 L4363 « J7166  B.2204 .T658 L3112 1.5202 -2165.90
Y18 - 2850 = .14LO L403% - 6625 T7.60B0 <7080 . .2B77 1.7752 -22C1.31
Y7o = #1799 = .0909 L2134 < 3555 4,024 ,3799  .15Lh 1.1208 -labk.2%
Y.S9 - 2854 = 2462 3432 - 5716 - 224 6109 L2483 1.6023 ~1u14.97
Yur 152k .gzyo 0291 - .q189 .2172 .0202 L0082 = 9403 680..4L

®{ntercept.

Lot
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increase so does slaughter, thus the sign would be reversed resulting
in the expected direction of adjustment, But, again, the allocation
of beef between domestic consumption and exports favors the one which

shifted upward and vice versa,

Model b4

The assumption of constant average dressed weight of the animals
slaughtered, adopted in Model 3 is dropped in this last model. By
doing so, twelve new equations are added to the system. Six of them
explain the ADW of each of the six categories of animals and six
define the corresponding volumes of meat obtained from slaughter.
Two stage least squares estimates are presented in Table 13. With
twenty-nine predetermined variables and forty-four-observations,
there are fifteen degrees of freedom in the first stage of estimation.
Note that the estimates of the coefficients corresponding to the equa-
tions present in Model 3 did not change rmuch as a result of this.

As in the case of Model 2 the interpretation of the estimates
of the coefficieﬁts of the stochastic equations explaining ADW's is
not unambiguous. The negative effect of current price (Y18) on the
ADW of male eninmals slaughtered - in equetions (4.6), (4,18), (b4.21)
-and (4.22) ~ could be interpreted as in Model 2 by bringing the breed
composition of the slaughter into the analysis., Reduced form estimates

corresponding to Model 4 are presented in Table 14.



Table 13. Hodel L Tvo Stage Least Squares Estimates for the Period 1/1964-T0",

18 Tis Fag *o T Xy Xy Xy Xy Xg Xgg Xgg Xgy X,y X X Y X9 Xy % o .
t-2 t-1 t-2 £-2 ¢t-3 ¢t.5 t-3 ¢l -1 t-1  tel £l Tel) ¢ad R

(%.2) Y, -1.363% 1.825 .LS0  1.507 ~- .270  .051 .370 ' 205.51 .50
1.2 (2.583)(.8l9) (2.848) (.367) (.071) (6.25) (1.01%)

5.10)Y, ~ .6372 =.937 = .140 «.300 = .026 - .039 « .060 -1.LSL - 028 8389.€6 .178
{h-2007 (2:659)(L.213) (.708)(3.202) (.09%) (.251) (.236) (2.2k5) (2.878) (5.6126)

{L.31)Y, - .0584-1,335 = .015 .1.26k -1.309  .330 .763 -3.091 .028 332.65  .818
3 (l22L)(3.235) (.39k)(3.524) (3.5€8) (.629) (2:478) (2.L09) (2.653) (1.224)

(L.12)y, -1.150L ~.580 .BL8 ..ok .063 .213 Lk - Lo03 .060 167.03 510
+(5.200)(4.517)(L.261)(2.779) (.001) (.808) (1.606) (.cO4) (L.528) (L.0%2)

{L.23)Y, =~ .1799-1.110 -.0L8 1.280 - .68  .059 09 -1,220 . .030 £9.0%  .633
% (535)(3.705)(1.651)(k.982) (2.677) (.256) (2.C95) (1.203) (3.150) . (.159)

{L.aL)Y, SO5L = 1L5 ~,026 .025 =~ .0L2 -.01G .056 = .155 065 - 5.32  .827
€ (21615)(4.702) ((67%) (i52k) (1.568) (.413) (1:495) (1.589) (8.605) (.398)

(4.6) Y, -.0L55 .021 -.073 -.0L0 - .031 -.032 =-.032 +585 123.96 .665
(2.842) (.868)(3.352)(1.952) (1.L75) (1.091) (2.224) (k.712) {3.535)

(la.18)x5 - .0152 027 -.0L9 -.057 ¥ .352 =~.CLO0 -.056 439 124,27 .533
(2.014){1.4¢9)(2.899)(3.546) {2.015) (1.72L) (2. hsh) (3.255) (%.460)

(h.19)79 L0032 ,CY3 -,023 -.035 105 ~.008 -.003 .515 6.2y A2
(1151)(2-073) (. 53¢) (.929) (2.833) {l154) (.0s5) (.938) (L.56%)

(k.zo)vm 20186 .029 =-.01% 027 <-.056 =~.029 -.GC2T 647 55.63 780
(2.c31)(1.028) (,935)(3.798) (3.€E0) (1.382) (1.308) (5.909) (3.2¢2)

(.22)y), -.0258 .02k ‘-,076 -.06L -.033 <031  -.059 371 75.57 .23
(.790)(2.005)(3.403)(3.070) (2. bz&) (1.011) (1.960) {2.388) (%.339)

(4,22)r Y15 0L -.05T -,169 1165 091  -.021 A10 166.3L .585
(.7€5) (.937)(3.075){3.354) (.sh!o) {2.286) (.306) (2.749) (%.2286)
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Table 13 Continued.

2
e Yy Yy oWy Ny X5 X3 X Xy Xy Xy KXo K g a R
t-1
(4307, -.61TT2 ' .058 032 A0 =.3T3 =.069 -2%5.17 .SO7
{9.155) (2.587) (5.972) (2.207) (4.966) (.549), (2.675)
(h.ls)!n - 2134 9949 -.336 1L3.68 .859
(1.312) (8.u96) ' (4.109) (2.3%%)
(b.xs)x.m .5261 - .1629 - 16891 .70
{8.3264) (1.973) (7.205)
(B.h')!,ﬂ - 5127 «206 « .320 «329 51 - 62.29 LTG5S
{4.085) (4.29%) (2.192) (2.392) (.9€6) (1.516)

The following non-stochastic equations complete the system:

(4.8) 4 = . 289.60 + .252L LR 1.1057 YT
(b.23) Y3 =~ 5T.25 ¢ .1838Y, + .3108 Y
{u.24) X3 - = 23745 +, .2011 LI .6895 ¥
(25) Y. =~ 6947 ¢ 651X, ¢ k2 Y4
{L.26) ¥y o-- 28,04 + .10 Y, + .2560 Y,y
(8.27) ¥§ == 275 '+ 2MB Y +  L06M3 Y,
(%.17) Y.m--ach.z‘r + 6219 LIPS 4.339 X0
(%.5) !5_o!é0!50’1;.0!;-&!3-!”#\',‘70!105

OET



Table 14 . Model 4, Reduced Form Coefficients.®

Y18 %29 X30 X3 %19 X139 %15 %50 g1 Xge
t-2 t-1 t-2 t-2 t-3 t-5
Y, =~1.8050 2.9362  1.5978 4251 - (3136 k932 -2.8975 .6238 - .01%0  .0153
Y, -1.8165 .3793 .1h6h - 5216 - 0594 JAL6T -2.8082 .1186 '~ .03ks .0071
Y; -1.L662 L0652 1.3468 -1.3870 .3268 . .7949  ~3.3001 .C183 -~ .0010 .0291
Y, -2.5030 1.7856  1.k625 - 29129 JAT762 w7871 -2.L478 - 2141 - .011¢ .0129
Y, --1.3481 .0986  1.h314 < .83127 .0532. 4673 -1.6023 .0335 -~ .0018 .0020
Yy - .0735 - .06k0 -~ .0205 .0009 L0177 0405 - .0ko2 - .0100 .0006 - .0006
Y7 - .0397 - .0356 =~ .0014 - .348% - ,0335 - .0501 - .0975 .0085 -~ .0005 .0005
Ys .0017T - .0334k -~ .0k09 -~ .36T1 . - .0kO6 - .04Y8 - .0LC6E .0036 - .0002 .0002
Yy L1040 - ,0297 =~ .0L19 .1116 - .0078 - .0057 0176 - .0015 .0001 -~ .0001
Y0 0436 ~ ,0201 .0113 -~ .0k12 -~ ,028% ~ .0330 .0395 -~ .0035 .0002 - ,00G2
Y;; - J0022 - 0598 - .0W7T3 - 0BT - .C304 = .0526 - ,0k21 .0037 - .0002 .0C02
¥, = 1164 - .1524 - .1302 - .0066 .0897 - 0064 < 095k .0083 - .0005 .0005
Y} - .0511 +7003 ko1t 2919 - TT5 0671 -~ .8432 1672 - .00k1  .oOLL
Y} - .3333 .0593 .01kl - ,2099 - .0235 .0115 - ,5287 .0229 -~ 0064 .CO1Y
Yy - .2231 - .00T4 2419 - ,2020 060} J1559 -~ .6515 .0r26 - .0001 .0057
Y, - .3947 .2824 2562 - .1682 .0170 .1159 - .3873 .0339 -..0019  .0020
Y: - .1k9k - .o0kk 59 - L1043 .0136 .0381 - .1876 .00k6 - .0003 -C003
Y, .- .0275 - .0272 - ,0139 - .0002 .0106 .0106 - .0171 =~ .0022 .0001 -~ .0001
Y;s - .9660 «SUT 61k2 - .5790 »0233 L2366  -1.5507 1358 - .0075  .0082
Yy 1.k267 - .8783 - .9072 .8551 .0345 3495 2.2902 - .2006 .0110 .0121
Y;g 1.3239 - ,8150 - .8419 .7T935 .0320 - ,.3213 2.1252 - .1861 .0102 - .0112
Yy 8045 - k953 - .5116 4822 L0194 -~ 1971 1.2915 - ,1131 .0062 - .0068
Yoy 1.2936 - T96h - .8226 ~TT54 0312 - 3169 2.0767 - .1819 .0100 -~ 0109
Yy7 - 6632 1083 4218 - .3975 =~ .0160 1625  -1.06L47 .0932 -~ .0051 .0056

TET



Table 14. Continued.
Xgs Xa7 Y Yg 9 0 1 Yo X5 X3
t-3 t-4 t-1 t-1 t-1 - t-1 t-1 t-1
Y1 .0269 .0090 1.8215 .3708 .2829 LTLS5T - .2581 0716 -~ .170T - .09k2
Y2 .0126 .00L2 .8513 .1733 .1322 .3485 .1206 .0335 - .0798 - .0kLkO
Y3 .0019 .0006 - 1315 .0267 .020% .0538 .0186 .0052 - .0123 - .0068
Yy .0327 .0075 1.5369 .3128 2387 .6292 .2178 L0608 <= .1kk1 - .0795
Ys .0035 .0312 .2403 - .0k89 .0373 . .098)4 0341 .000Lk - .0225 - ,012k
Ys - .0011 - .000k - .0721 - .0146 - .0112 - .0295 - .0102 - .0028 L0067 .0037
Y7 .0009 .0003 .6L63 0124 .0095 .0251 .0087 .002k - ,0057 - .0032
Yg .0004 .0001 .0255 RN T .00k0 .010k .0004 .0010 - .0024 - ,0013
Y9 -~ ,0001 - .0001 - ,0111 - .0022 .1402 - ,0045 - .0016 -~ .0COL .0010 .0006
Y10 - .0004 - ,0001 - .02L8 - ,0050 -~ .0039 .6368 - .0035 - .0010 .0023 .0C13
Y11 .000k4 .0001 .0254 .0054 .00h1 .0108 37ThT .0010 - .0025 - .001k
Y12 .0009 .0003 .0600 .0122 .0093 .02L5 .0085 4123 - .0056 w .0031
Y{ .0078 .0026 1.2002 .1079 .0823 .2169 .0751 .0208 - .0kOT - ,027k
Y3 .0024 .0008 .16LL «1699 .0255 .0673 .0233 0065 - .0154 -~ .0085
Y4 .0003 .0001 .0188 .0038 .1070 .0077 .0027 .0007T - .0017 -~ .0010
Y4 .0135 .0012 .2432 .0kL95 .0378 .37k0 .03hY .0096 - .0228 - .0126
YS .0005 .0035 .0333 .0068 .0052 .0136 .0997 .0013 - ,0031 - .0017
Y§¢ - 0002 -~ .0001 - .0157T - .0032 - .0025 - 006k = .0022 .0257 .C015 .0008
Y15 .01hL .00L8 L9748 .1948 151k .3991 .1381 .0383 - .0285 = .0157
Y7 - .0213 - ,0071 -1.4397 - .2931 - .2236 -~ .5894 -~ .2040 - ,05C6 .1278 .0705
Yig = +0197 ~ 0066 =1.3360 - .2719 - .2075 - .5469 - .1693 -~ .0525 .1252 .0690
Y79 - .0120 - ,0040 - .8119 - .1653 - .1261 - .3324 - .1150 - .0319 .0761 .0L20
Y59 - .0193 - 0064 -1.3055 - .2658 -~ .2028 - .5345 - .1850 - ,0513 .1223 .0675
Yy .0098 .0033 6693 .1362 .10k0 .2740 .09L8 0263 - .0627 - .03k6

cET



Table 1L Continued.

X6 X9 %38 X8 %00 %u0 Xul i X106 T
: . t-1
Y, -1.3836 4283 .2031 - .5987 1.0046  -11.2297 =~1.0328 - .LTLO -2.717T 2796.56
Yo, - 6466 2001  .0949 - .2798 4695 -~ 5.2k83 - k827 - .2215 -1.2701 2100.73
Ys =~ .0998 .0309 L0146 - .0k32 0725 - .8105 - .07T45 - .0342 -~ .1961 519.67
Y, -1.1674 .361% 71 - 5051 8476 - 9.4753 -~ .8715 - .L000 -2.2631 2653.50
Ys - .1825 °  .0565 0268 - .0790 .1326 - 1.4817 - .1363 - .0625 - .3586 1430.96
Ys .0547 < .0170 - .0080 . .0887 - .0398 Y .0k409 .0183 . .1076 -107.86
Y7 - .0L66 .01kY .C068 - ,0201 .0338 -~ .3780 - .03k7 - .0159 - .0915 211.20
Yg - .019% - .0060 .0028 -~ .008% .01kl - .1573 - .0145 - .0065 - .G381 150.57
Yq 0084 <~ 0026 - .0012 .0036 - .0061 .0684 .0063 .0029 .0165 130.k9
Y10 .0189 = -~ .0058 - .0028 .0082 . -~ ,0137 .1532 L0141 .0065 .0370 20.28
Y;; - .0201 .0062 0029 -~ 0087 0145 - 1631 - .0150 - .0069 - .0395 113.20
Y;2 - - 0456 .01b1 0067 - .0197 .0332 - .3698 - .034k0 - .0156 - .0895 271.68
Y; - .kho26 .1246 0591 - .1T7k2 .2923  -3.2675 - .3005 - +1379 - .790T 658.22
Y, - 1249 .0386 .0183 - .054k0 .0907 ~1.0135 - .0932 =~ .0428 - 2453 375.66
Y3 - .0143 .00LL 0021 - 0062 .0104 - ,1158 - .0106 - .0049 - .0280 57.03
Yy - 1847 0572 0271 - .0799 <1341 - -1.k99%F - (1379 - .0633 - .3628 377.22
Ys - .0253 .0078 .003T - .0109 .0184 - ,2053 - .0189 - .00857 -~ .OL9T 48.52
Y 0120 - .0037 - .0017 _.0228 -~ ,0087 0971 .0089 L0041 . .0235 29.35
?

Yi5. = 22314 . .0716 .0339 - .320L4 5376  -6.0100 =~ .5527 - .2537 -1.4545 1015.75
Yy7 1.0358 = 6567 = .1520 L4732 < .T9ko 8.8761 .8163 3747 2.1481 -1862.23
Yis 1.0147 - 3141 - ,1489 4391 -..7368  8.2365 1575 <3477 1.9933 -1900.62
Y70 616T = .1909 - ,0905 2281 -~ .3875 4.3323 +3984 .1829 1.211k - 911.82
Yy7 - .5084 15Tk 0TL6 0179 - .0005 .0054 .0005 .0002 -~ .9987 4T71.56
*Intercept.

€eT
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The meaning of each variable used in the estimation of the four

models is as follows:

Endorenous Variables:

Yi = volume of beef obtained from slaughter of steers (thousand
tons)

Yé =, volume of beef obtained from slaughter of young steers
(thousand tons)

Yé = volume of beef obtained from slaughter of cows (thousand
tons)

Ya = volume of beef obtained from slaughter of heifers (thousand
tons)

Yé = volure of beef obtained from slaughter of calves (thousand
tons)

Y. = volume of beef obtained from slaughter of bulls (thousand
tons)

Y1 = number_ of steers slgughtered (thousand head)

Y2 = numyer of young steers si#ugﬁfeied (thousand head)

Y3 = number of cows slaugbtered (thousand head)

Yh = number of heifefé slauéhtered.(ﬁhousand head)

Y5 = number of calves slaughfered (thousand head)

Y¢ = number of bulls slaughtéred (tﬁousand head ).

Y, = ADW of'stee?s slaughtered (kilogrems)

Yg = ADW of young steers slaughtered (kilograms)

Yy = ADW of cows slaughtered (kilograms)

Y10

=

ADVW of heifers slaughtered (kilograms)
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11 = ADV of calves slaughtered (kilograms)

¥)o = ADW of bulls slaughtered (kilograms)

Y13 = ADY of all animals slaughtered but steers (kilograms)

YlS = domestic consumption (thousand tons)

Y17 = retail price of beef (pesos of 1960 per 1/10 kilogram
“equivalent cerrcass weight)

= farm price of beef (pesos of 1960 per 1/10 kilogram equivalent
carcass weight)

= slaughter of all animals but steers (thousand head)

= volume of exports (thousand tons equivalent carcass weight)

Y!, = average FOB price obtained for exports (dollars per ton

equivalent carcass weight)

Y,n = average net export price (pesos of 1960 per 1/10 kilogram

equivalent cercass weight)

Predetermined Variables

X3 = population (thousand inhabitants)

x15 = net change in the balance of loans granted to the cattle
sector (in hundred million pesos of 1960).

xlg = rainfall during the éuarter expressed as & percentage of
the mean rainfall of the corresponding quarter.

¥pg = trend-factor (X,g = 1000 + 10.t; t = 1 for I/1958 and
t = 52 for IV/1970)

X,o = seasonal dummy assuming the value of 100 in quarter I

29
(summer), zero otherwise.
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X,n = seasonal dummy assuning the value of 100 in quarter II
(fall), zero otherwise.

X., = seasonal dummy assuming the value of 100 in quarter IV
(spring), zero otherwise.

X38 = beefless days dumnmy.

Xho = net effective exchange rate (pesos of 1960 per dollar)

xhh = average price of Danish export type of steer (dollars per
ton)

xh = dummy variable assuming the value of 100 whén maximum reteil
prices for beef were established, zero otherwise.

X56 = average vholesale price of fish (pesos of 1960 per 1/10
kilogran)

X, = aferage official settlement wage rate (cents of 1960 per hour)

xsl = stock of yoﬁng steers at the beginning of the period
(thousand heads)., '

Xgs5 = stock'bf heifers at the beginning of the period (thousand
heads)

x86 = stock of cows at the beginning of the period (thousand
heads)

X87 = gstock of calves at the beginning of the neriod (thousand

heads)

xea = gtock of all animals but steers at the beginning of the

period (thousand hesds).

X90 = three quarters moving average of stock of steers at the

beginning of the period (thousand heads).
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X166 = exports on foot (thousand tons equivalent carcass weight)

X

00 ° dunmy variable assuming the value of 100 for the period

in vhich shipments to England were supressed be:ause of

the hoof and mouth disease, zero otherwise.
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. APPENDIX C

LINEARIZATION OF NON-LINEAR EQUATIONS

The last three models - presented in Appendix B. - -contain
équatipns~non-linear in the variables. They are non-stochastic
equations defining - the volume of meat (Yj) obtained from the
slaughter of each category (3) of animals as the product of the
number of animals (Yd).times their corresponding average dressed
weight (Yk); or defining the net export price (Y7o) as tpe product
of FOB price (Y%9) ‘times the net effective exchange rate (X),).
Thét is:

(1) Y&t? Yy * Yy / 1000 vhere § = 1,0..,6,21

(2) Y t . XhOt / 100 and k = 7’0-6,13

]
Tot™ Y59
In order to expand these equatidns by means of Taylor's series,

they are denoted - neglecting subseripts - as follows:
. %=X e Y= flatx,bty) = (atx) (b+y) = ad + avy + bex + X0y
vhere a = X5 b = ¥; x = (X-X) and y = (¥-¥)

The successive partial derivatives evaluated at mean values (x=0

and y = 0) are:

138
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fleb+y=b
f} =at+x=a
£ =0
£9 =0

=
xy

Expanding Z = (atx)+(b+y) by Taylor's series the Tollowing relation

is obtained:

Z=gb+bex +ay+ (1/21)2xy + 04 ... +0

a'b + bex + a'y + xy

XY + ¥ (X=X) + Xo(Y-T) + (x-%)+(Y-F)

¥oX + XY = Xo¥F + (X-X):(Y-%)

Wen the last term - the non-linear term - is neglected, the error
of linearization for every observation is the cross-product of the

deviations about the means. It 1s defined as

e = oy~ = X Y,

Zt being the approximated value of Zt obtained on the basis of the

linearization equation

zt =YX + XY - X.¥

In general, the error of linearization will be smaller the small-
er are the coefficients of variation of the variables X and Y.
Means, standard deviations and coefficients of variuation of the
respective varialles are presented in Table 15. 'Note that while

the number of animals slaughtered (Y,5 4 =1,...,6,21) vary sub-



Table 15, Means, Standard Deviations and Coefficients of Variation

of the Variables Prescnt in Non-Linear Equations,

Perieod 1/1960-1V/1970,

ko

Variable Mean Standard Coefficient
(%) Deviation of Yariation
Y, . 1145.7 160.h 1400
¥, 310.8 75.3 2422
Y 689.5 166.2 2410
Y), h2k,1 118.9 .2803
Ys 256,0 126.6 kolLs
Y, 64.3" 12.8 1990
Y, 252.4 Tob .0293
Yq 183.8 4.8 .0261
Yy 201.1 10.7 0532
.9 165.1 6.4 .0387
Yy, 110.4 5.7 .0516
Yy, 2718 15.8 .0583
Y14 179.2 9.4 .0526
Yoy 1744 .9 438.7 2514
Y3y 433.9 T3.2 +1686
Yoo 266.0 30.2 1134
X0 62.2 .10.3 .1651

*The meaning of each varisble is explained in Appendix B.
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stantially, their average dressed weight (Yk; K=Ty.0.y13) are re-
latively constant. The cocfficients of variation of the latter

ones range from .026 to ,058, Thus, one could expeet small errors
"of linearization in the corresponding equations (1). Note, how-
ever, that suéh is not the case for the net exporf'price - FOB price
£}ansformation identity (2); hence, larger errors of linearization
can Be expected given thet the coefficient of variation of FOB
rrice (Yég) is .169 and that of net effective exchange rate (X))

is ,165.

Althouéh in the extreme case, when one of the variables is
constant, the error is‘equal to zero for every observation, it is
not enough for one of the variables to be relatively‘constant for
the error to be small, The reason is that thé average error (e)

tends to approach the cpvariance (X,Y) as the sample size_increases.

E Xy E Xy
c = o > Th = cov (X,Y)
as n + o

That is, the average error depends on how the variables X and Y

vary together. Errors may be larée in the case of some observations.
So one should consider in this case other dimensions of the error
such as the coefficient of variation of the error about the true
mean (Z), which gives'more wveight to large errors. Mean errors,

mean absolute errors and coefficients of variation of the errors,



Table 16.

12

Mean Errors of Linearization, Mean Absolute Errors and

Coefficients of Variation of the Errors Relatives to

the True Means, I/1960-1V/1970.

Mean Error

Mean absolute Coefficient

Equation defining about the error about of variation
. true mean the true mean about the
1/ 2/ true mean
3/

Yi : Volume of meat obtained

from steers ,00126 .00262 .00448
Yé ¢ Volure of meat obtained

from young steers .00188 .00k40 .00709
Yé s Volunme of meat obtained

from cows -,00890 .01026 .01716
Yﬂ ¢ Volume of meat obtained

from heifers -,00779 .00887T- . .01402
Yé : Volume of meat obtalned

from calves 00750 .01614 .02286
Yé : Volume of meat obtained

from bulls .00138 00717 .03057
Yél: Volume of meat obtained

from animals other than

steers -,01140 .01165 .02155
YTO: Net export price -,02112 .02184 .03380
1/

=~Mean error about the true mean is defined as & Xy

T

g/Mean absolute error about the true mean is defined as -Iﬁrir—-
n

2/Coefﬁcient of variation of the error about the true mean is defined

[T T2
nog[xy]
| a1 [ L2z)]
the notation is explained in the text,




all relatives to the true means (Z's) are presented in Table 16
for each of the linearized equations., Note that in general the
errors appear to be small., However, given the relative magnitude
of the variables, the errors are not negligible in the case of Y!,
and Y

Yﬁ, Y That is, although the linearization procedure

! ?
5 Y21 70°
utilized allows for the solution of the model, the approximation is

not as close as one might desire.
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APPENDIX D

ORDINARY LEAST SQUARES ESTIMATES

Ordinary lecast squares estimates of the stochastic equations
presen£ in the four alternative models are presented below.
The equations are nurbered according to the second digit of the
code used in the presentation of the two stage least squares estimates.
Figure in parentheses below the coefficients are t ratios in abso-

lute values. The meaning of each variable is described in Appendix B.

(1) slaughter supply of steers: R® = .570

Y. = 208,39 -~ 1.392 Y +1.831 X + U451 X + 1,509 X
1 (1.020) (3.128) 8 (2.996) 2 (.853) 3° (2.855) 3t

- 269 x19 + 496 x19 + .371 X90
(.366)t-2  (.68€)t-2 (6.190)t-2

(2) slaughter supply of all enimals other than steers: R® = 179

Y., = 309.05 - 2,267 Y o - 3.462 Y., + .875 X.. + 2.130 X
21 {.623). (3.348) 18 (i.882)t28 (1.311) 20 (3.615) 3°
« 1,161 Tx3l+ .0li6 X9 * 942 X)g = 5.32T X;5 + 051 Xgg
- (1.915) (.053)t-1 (1.101)t-2 {2.536) (6.1442)t-5
(3) domestic demand at the farm level: Ra = ,893
1 (2.570) (10.17h)-18 (2.232) 1 (5.384) 3 (1.665) 56
- +300 Xsg

(2..1;09)
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(3') domestic demand at the retail level: R? = .893
Y,. = -254.99 - .658 Y., + .059 + 032X, + 81X

15 (27809) (9.379) T (2.615)x75 (5.991) ? (2.264) 3

- 081 X, - .375X

| (.653) 30 (k.597) *9

(4) demand for exports at the farm level: R = 712

Yy = 5199.28 - 429 Yog 4 .110 X,g + 1.873 X0 +..263 Xy

(1.478) (3.683)

(1.477) (2.356) (2.139)

- W05 X..+ .505Y

(.668) 0  (3.578)"7

(4') demand for exports at the FOB level: R = ,705

Y = - ,57.70 - J87 Yr. + 200 X + .305 X - 319X
W7 ath26) (eo70) 20 (uiah2) B T (20295) ™ (21189) 0

+ AT1 Y.
(1.124)¢-1
(6) average weight of steers slaughtered: R% = .668

Y, = 128.26 - .05 Y + 029 Y - 073 X - JOhl X
T (3.685) (2.899) ¥ (1.222)8% (3.368)%° (a.971) °
- ,031 x3l - ,031 xlg - 066 x19 + L.5T1 Y7
(1.k449) (1.027) t-1 (2.246) t-2 (4.636) t-1

(7) average weight of all animals slaughtered excluding steers: RS = ,733

Y..= 95.18 + .035 Y.q + .067 Y.q - .085 X,, - .088 X
B i) 2a333) 2 (2:188),28 T(3l031) 0 (3l599) °

- 0004 X,, + .012 X., -~ .OM3 X., + .373 Y
(016) 2t (136014 (1.293)¢3 (2.722), 13

(10) slaughter supply of young steers: R® = 779

Y, = 880,78 - .553 Y.q - .987 Y,. - .148 X, -
27 (6.579) (2.703) ¥ “(ulh39), X3 T(L750) 2 (2lz21)

- 223X - JOU5 X.. - ,051 X,q - 1,542 X, - .028 X
231 1 19 15 “81
(.27).7" (.a712), 5 (.299)-2 (2.406)  (1.872)t-3

.392 X3o'
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(11) slaughter supply of cows: : Ra = ,819

Y. = 320,00 + ,021 Y., = 1.4OT Y.q - .027 X,, + 1.260 X
37@amn)  (os0) ¥ (3.506),18 (.068) % (3.528) °

e 1,316 Xou + 2322 Xon + 776 Xyo = 3.216 X, + 028 X
(3.593) >* (.615)tfg (1.5os)tfg (2.531) *° (2.665)t§§

(12) slaughter supply of heifers: R® = 2910

Y, = 461,27 - 1.069 Y.n = 1.031 Y.,o + 841 X, + WOl X
b7 (h.006) (5.103) 28 (ki8o1), X (he235) P (2atra)

- .005 X,, + .208 X,q + 423 X, - .088 X, + .0CO X
31 19 19 15 86
(.030) (.792),77 (2.646),~;  (.138) (h.52h)y o
(13) slaughter supply of calves: R® = .833
57 (438)  (s10) X0 e, (a13)? (h.g80)
- 691 X,. + .058 X,o + .M11 X, - 1.2b1 X,- + .030 X
(2.685) - (.152)tfi (1.101)tfg (1.337) *° (3.189)t?1
(14) slaughter supply of bulls: RZ = 827
Y, = -5.29 + .053 Y,q - .1hh Yoo - ,020 X,q + .025 X
67 Taoh (uriz) 8 Tea) 28 T (Ceray T (oas)

- 042 X.. + .016 X,, + .058 X,, = 154 X,c + .066 X
(ose7) 3L (ne¥ (i) (17606) 2 (su621) 2O
(15) domestic price spread: ' RS = .859
Y., = 139.51 - .108 Y.. + 1,003 Y,q - .339 X
1 o) (1316) B ( 9ua2h) 18 T(ui196) *9
(16) price spread of exports: R = .709

270 = 171.65 - .169 YhT +(8.502 .5

(7.756) (2.143) .257)


http:3.817)t"(3.73

2

(18) average weight of young steers slaughtered: R™ = 537
Y, = 113.60 = ,010 Y,o + .020 Y., - .OU9 X_, - .05T X
8 idse) (s61) 0 (1.153)3%, (2.879) % (3.550)%

- 1035 Xy, - .0b2 X;5 - .05T X;o + JWMOY
(2.030) 2 (1.818)tfi (2.h67)tfg (3.275)3l

(19) average weight of cows slaughtered: , R2 = 492

Y. = 146,40 + .00h Y.o + .096 Y.o - ,024 X, - .035 X
9 (4.970) (.100) 18 (2.202)tfg (.5hh) 22 (.932) O

+ ,106 X.. - ,00T X,q -~ +003 X, + 152 Y
31 19 19 9
(2.840) (.138), 7  (osu), 5 (L9k2).7,
(20) average weight of heifers slaughtered: R® = .781
Y. = 55.49 + .013 Y,o + .023 Y.q = .015 X, + .02T7 X
107 (37260) (i799) 8 (1.264), 10 (.953)%° (1.799) ¥
- 4056 Xoo = 4028 Xiq - 027 X, + 650 Y
31 19 219 10
(3.885) (1.328), 7 (2.301);7, (5.947)¢
(21) average weight of calves slaughtered: RE = Lok
Y.. = Th.91 - .016 Y.o + .021 Y.o - .076 X,q - .06h X
W7 0058) (et B (923,28 T(31nok) 0 (3.069)
- 0033 X + . 0030 X - 0059 X + 0376 Y
31 19 19 11
(1.439) (.984), 77 (1.970), " (2.42b), "y
(22) average weight of bulls slaughtered: R = .585

Y,, = 186.68 - .036 Y,q - .06k Y,g - .188 Xyg - .168 X
27 (hsem) (L6u6) 28 (1i084),28 (3l058) 2° (3.389) *°

+ .029 Xay + 1089 Xy - 022 Xy + LOUT ¥
(.550) > (1.262)tfg (.303)t_;9 (2.733)tf§

ALY ¢
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APPENDIX E

DATA USED IN THE ESTIMATION

The estimation of the model required quarterly information on
slaughter per category of animals, average slaughter weights, con-
sumption, exports, and prices as well as on the variables affecting
them., Since the data.on the relevant variables is either published
on annual'o¥ in incomplete form, a considerable amount of computational
work was required to génerate a consistent quarterly time series for
each of the variables involved. The series vere chéseh and elaborated
so as to approximate as closely as possible the economic variables.

The source of eaéh series and the computational procedure utilized

to obtain each empirical variable is described below.

Date on Slaughter per Category of Animals

Annual data on "recorded slaughter" per category of animals is
available for the whole country. Total slaughter per category is
dgfined as the sum of "recorded slaughter" plus "exports on foot"
plus "on-farm slaughter." Out'br these three components of total
slaughter supply "exports on foot" are only available on.monthly basis.
However, monthly information is also available on "recorded sales

for slaughter and exports on foot." This latter includes sales for
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Y/

slaughter at the principﬁl central markets,= local auctions, direct

2/ recorded private sales,zj

purchases on farms by centrel packers,
and other recorded sales.B/ The total of "recorded, sales to élaughter
and exports on foot" represents from sixty ﬁo eighty five percent of
total slaughtér.' The procedure adopted here to obtain quarﬁerly seriec
or slaughter per category is as follows:
1. quarterly series of “"sncorded sales for slaughter and exports
on foot" wera obtained for each category of arimals from monthly
dat; for each of the marketing outlets,
2. qurterly series of "recbrded sales for slaughter" were
obtained by subtracting exports cn foot,
3. annual "unrecorded sales for slaughter" were obtained as the
difference between "recorded sales for slaughter" and "recorded
slaughter, n3/
Lk, annual "unrecorded sales for slaughter" were distributed
among quarters according to the quarterly distribution of "re-
cofded sales for slaughter,"
5, official annual estimates of "slaughter on farm" were first

distributed emong categories of animals according to the following

;/Central Markets of Liniers, Rosario, Cordoba, Santa Fe, and lucuman.

2/ Includes Frigorificos Centrales y Grandes Fabricas Regionales.

3/Ventas Particulares.

-/Ventas en Consignacion.

E/Official statistics of "recorded sales to slaughter" are identical
to those of "recorded slaughter" in the case of young steers and
heifers. This implies assuming that every sale of young steers end-
heifers for slaughter is recorded. Although this assumction is dxfficult
to Justify, it was adopted here in as much as any other assumption-
would yield annual slaughter series different from the official ones.
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percentages:éf 20 ﬁercent steers, 3 percent young steers, 20

percent heifers and 55 percent cows; and then were evenly distri-

buted among qusrters; and finally,

6. total quarterly slaughter per cateéory of animals was obtainéd

‘as the sum of querterly "recorded sales for slaughter,“ plus

quarterly "unrecorded sales for slaughter," plus quarterly "exports

on foqt," plus quarterly "on-farm slaughter," The resulting
series are reproduced in Tvoiz 1T.

It mﬁst be poiﬂted out that this procedure ray result in an over-
estimation of the seasonal pattern of slaughter since it is possible
that much of the seasonal yariation of sales is channelled through the
central markets and;other outlets in which sales are recorded. The
fact that "unrecorded sales for slaughter" are mostly sales to small
slaughter plants and butcheré in the interior of the country (sales
vhich are probably more éeasona;ly stable) tends to support this argu-
ment. However, lack of evidence enabled the adoption of any other

assumption sbout.seasonal pattern of "unrecorded sales to slaughter,"

Data on Average Dressed Weight of Animals Slaughtered

Average Live Weights (ALW ) of each category (J) of animals are
published monthly fbr each of the marketing outlets in which sales
are "reported." Monthly dressing percentage (DP ) of each category
() of animals slaughtered in Central Packing Plants and Slaughter

Houseslj are also published monthly. The proceduie used to generate

éjorficial estimates of on-farm slaughter represent from 2 to 3 percent
of total slaughter and it is argued that more than 75 percent of it
is slaughter of cows. Since this implies that rore than 15 percent
of the total number of cows slaughtered is slaughtered on farms,
something that is difficult to believe,a smaller percentage (55
percent) is adopted here.



Table 17. Quarterly Slaughter'per Category Plus Exports on Foot, I/1958 - IV/1970.%

Male Young Female
Quaster Calves Steers Steers Bulls Calves Heifers Cows Total
(1) (2) (3) (k) (5) (6) (1) (8)
1958-1 132,619 1,411,666 261,019 61,294 56,837 . 665,077 T4s5,477 3,333,959
2 207,164 1,185,749 283,419 71,656 88,78k 642,911 1,037,315 3,516,998
3 129,921 1,059,873 321,312 65,512 55,681 " 471,220 72k,352 2,827,871
L 88,699 1,160,407 334,300 58,004 38,014 k25,880 sLk8,71k 2,654,018
1959-1 59,370 '88k,125 210,790 43,878 25,hLy 340,025 538,259 2,101,691
; 2 138,253 1,097,832 249,515 50,707 59,252 388,7xk 711,475 2,695,755
3 82,656 1,005,641 262,017 39,981 35,424 289,51k 562,436 2,307,669
-l 52,513 1,152,224 215,923 34,457 - 22,505 - 281,007 380,623 2,139,k02
1960~ 61,377 915,065 234,360 36,214 26,305 . 326,235 k66,587 2,076,134
. -2 147,580 1,044,113 228,515 L4o,2k6 = 63,248 328,584 s6C,Lk3  2,Lh2,729
3 99,566 . 1,004,058 249,210 38,354 k2,672 270,412 496,335 2,200,607
L 87,644 1,046,737 317,199 45,737 37,6L0 317,079 455,960 2,307,996
1961-1 102,229 1,046,256 349,489 50,104 41,756 421,870 603,976 2,615,680
2 212,228 1,051,532 3.8,761 56,415 86,685 420,494 773,635 2,949,750 .

3 1k2,949 888,359 375,589 48,823 58,388 347,292 616,925 2,478,325
L 106,471 864,960  L0L,132 49,768 43,488 372,269 493,153 2,334,241
1962-1 186,290 1,068,492 413,886 56,063 79,838 506,762 676,359 2,987,690
2 306,227 990,525 393,992 75,177 131,2L0 518,989 1,043,065 3,459,215
3 181,113 900,933 351,280 60,631 77,633 406,610 6u2,411 2,670,6h1
L 159,584 1,196,249 392,675 60,306 68,393 488,417 560,706 2,926,330
1963-1 297,534 1,171,160 355,34k 65,125 °~ 85,886 600,180 978,324 3,553,573
2 355,905 1,109,870 235,083 72,321 102,735 529,362 1,033,20k 3,438,480
.3 236,054 1,374,176 308,037 71,090 68,139 LET7,928 799,225 3,324,649
L 129,155 1,41k4,964 300,275 63,101 37,282 382,82L 579,596 2,907,197
196k-1 129,568 1,151,993 278,k21 68,241 32,392 394,209 699,810 2,75k,634
2 178,585 1,054,759 178,054 67,190 Lk, 64k 268, TLL 687,302 2,499,280
3 59,993 1,202,157 12L,134 55,308 14,998 219,560 skh4,237 2,220,387
L 31,831 1,247,157 95,708 18,765 7,958 172,kh2 106,393 2,010,254

TST



Table 17. Continued.

Male Young Female
Quarter Calves Steers Steers Bulls Calves Heifers Cous ‘Total
(1) (2) (3) (%) (5) (6) (1) (8)

1965-1 84,359 1,245,039 160,023 62,308 18,518 236,148 529,800 2,336,195
2 1k1,L45 1,161,790 196,437 62,05k 31,049 238,075 647,615 2,478,465
3 76,827 954,336 248,170 55,555 16,865 220,249 527,507 2,099,909
4 71,087 1,171,339 256,591 54,751 15,60k 250,622 486,812 2,366,806
1966-1 100,722 1,140,980 300,669 50,059 43,167 361,731 554,429 2,551,757
2 185,138 990,719 279,869 55,346 79,345 363,756 768,953 2,743,116
3 141,185 1,216,738 329,687 72,553 60,508 405,312 723,695 2,9L9,678
4 147,165 1,262,936 348,411 69,078 63,071 L43,677 595,839 2,935,167
1967-1 184,167 1,275,074 328,118 76,644 101,806 532,865 777,503 3,276,177
2 206,421 1,186,609 346,939 77,757 163,860 545,k3€6 9LT,632 3,56k,654
3 188,736 1,202,147 359,200 63,060 104,332 432,138 720,676 3,070,269
L 158,425 1,082,k11 353,952 13,957 87,577 436,500 634,300 2,627,122
1968-1 215,615 999,895 341,379 78,451 151,702 579,383 676,121 3,242,546
2 317,313 961,721 306,234 75,619 223,254 527,027 956,134 3,367,302
3 172,999 1,233,033  331,L06 73,681 121,719 496,940 716,049 3,145,827
k4 137,296 1,405,542 364,798 72,759 96,599 553,603 576,323 3,206,920
1969-1 179,226 1,232,068 347,517 67,686 157,033 603,466 721,194 3,308,190
2 260,739 1,317,710 310,769 74,475 228,453 584,413 833,064 3,509,623
3 175,956 1,466,768 350,287 86,190  15k,168 551,529 804,567 3,589,465
4 151,689 1,534,083 375,678 79,631 132,905 580,523 639,219 3,493,728
1970-1 220,211 1,215,297 343,010 77,638 146,808 567,100 818,455 3,388,519
2 338,901 1,284,011 364,230 89,547 225,934 551,170 1,034,083 3,887,876
3 197,976 1,238,611 425,913 83,127 131,984 426,216 45,478 3,249,305
L 120,169 890,81k 372,612 67,900 80,113 358,521 504,069 2,394,198

-#Number of heads.

Source:

Computed on the basis of information obt

for computational procedure.

ained from Junta Nacional de Carnes; see text

est
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series of ADW's per category of animals is as follows:
l. quarterly totals of volumes of liveweight meat per category
were obtained for each of marketing outlets in thch sales were
"reported" by multiplying the number of animals times their
corresponding ALWJ; . |
2. the resulting series were summed (over-all markets) and
then divided by the corresponding sum (over-all markets) of the
number of anirmals of each category slaughtered; in this way ALWJ
for each (J) category of animals was obtained on the basis of
"reported sales for slaughter;" and finally,
3. quarterly series of average dressed weights (ADWJ) for esach
(J) category of animals were obtained by multiplying quarterly

ALWJt times the corresponding quarterly average dréssing per-

centages (Dpjt)' The resulting series are reported in Table 18.

Data on Volume of Exvorts .

The estimation of the model required quarterly data on volume of
- exports expressed in dressed weight (eguivalent carcass wveight: e,c.W.),
Since the only data available refers to actual volume of exports per

product and are expressed in product weight, they were converted to

7 Includes "Frigorigicos Centrales, Frigorifico Lisandro de la Torre
¥ Mataderos incluidos en el regimen de tipificacion oficial." Source:
Junta Nacional de Carnes (JKC), Resena Anual, several issues.
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Table 18. Quarterly Average Dressed Weight of Animals Marketed for
Slaughter and Export on Foot, Per Category, Period I/1958-

IV/1970,.%
Young All
Quarter Steers Steers Covws Heifers Calves Bulls Categories
(1) (2) (3) (L) (5) (6) (1)

1958-1 250.57 177.10 212.30 162.52 108.92 295.50 211.47
2 241.16 178,98 201.16 167.36 108.83 275.80 200.43

3 215,59 185.95 196.69 162.46 111.08 275.97 204.31

L 250.46 182,80 209,24 162,97 111.19 292,62 213.65
1959-1 2Lk6.85 182,70 204,45 163.L0 110.4k9 26€.92 211,02
2 246,21 180.02 190.33 165.70 106,13 254,35 203.62

3 253,76 184.77 193.92 168,92 104,03 276.15 212.65

L 257,42 186.16 216.77 171.k9 113.43 29£.98 227.32
1660-1  249.75 185,50 213.69 167.8k 109.96 275.16 215.67
2 245,19 183.00 198,09 169.59 111.60 253.48 206.43

3 254,27 182,54  207.11 171.h1 123.36 27£.26 217.29

Ly 252,66 183.25 214.73 143.85 11k,04 286,38 216.63
1961-1 253,3h 188.44  215.58 170.73 112.36 263,62 215.20
2 249,97 187.56 206,17 173.36 116.56 268,18 207.01

3  255.25 190,96 202.12 172.31 116.70 285.37 210.00

L 256,16 189.75 204,78 16L4.56 115.25 284.43 210.75
1962-1 252.82 181.58 197.86 161.12 107.01 265.32 202,20
2 253,16 183.23 185.65 164,96 106,74  260.21 193.24

3 264.53 184,88 194,86 169.77 111.56 269,40 206.85

L 263,26 179.79 198.65 160.84 109.47 286.64 211.08
1963-1 24k 4T 177.33 187.96 158.75 101.15 268.15 192.69
2 248,36 177.49  191.96 16L4.69 10T.46 266,03 194,70

3  249.10 184,38 196.78 163.65 111.87 278.49 206.57

4y 2s5k,52 185.k0 207.86 163.67 115.57 283.66 218.79
196k-1  237.1k 179.14  20L4.00 166.06 109,10 269,42 205.96
‘ 2 238.68 17T1.86 204,03 168.56 106.77 255.74 204,97
3 2k6.15 179.02 206,69 172.30 106,45 291.17 221.83

L 251.30 181.14  237.88 172.15 104,450 297.37 236.55
1965-1  253.Th 188.77 189.52 176.77 106,43 227,90 219.77
2 253,54  182.95 199.29 177.39 92,77 232.00 214,72

3 249,94 192.46 216.80 176.8T7 114,75 243.92 220.97

b 247.11 185.54 213.30 167.97 117.59 245,25 219.62
1966-1 246,73 185.03 207.31 166.36 112.64 255.84 212.12
2 250.18 180.80 197.28 168.21 109.25 268,95 203.59

3 252,43 183.87 203.61 168.67 115.62 266.81 212.28

4 247,96 183.82 210.91 163.49 . 116.37 279.86 211.24
1967-1 251.12 187.12 199.93 169.27 112.91 289.98 208.09
2 245,84 182.35 194.59 168.50 105.13 267.12 196.50

3 248.07 100.b4 192,61 163.95 115,94 266,24 204,23

L 243,13 186.91 186.83 153.60 116.06 277.73 199.13
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Table 18. continued.
Young . All
Quarter Steers Steers Cows Heifers Calves Bulls Categories
(1) (2) (3) () (5) (6 (1)
1968-1 239.52 173.53 186.77 1h48.17 103,90 266,52 187.29 .
2 24,38 176.31 186.65 15T7.37 106,90 260.93 187.91
3 266.02 188.51 190.95 160.07 110.53 280.88 209.81
L, 268.04 188,39 20T7.€4 158,78 116.88 297.53 218,90
1969-1 268,45 177.32 190.40 15k,02 103.80 267.53 204,23
2° 264,50 177.59 194,20 165.19 103.89 26€.45 200,32
3 263.85 181.4k0 185.39 162.3%4 107.67 28h4.24 208,75
L 262.31 163,30 219,40 156.65 98.81 294,29 210.5h
1970-1  252.47 187.02 202.73 157.88 110.96 283.11 213.78
2 253,91 186.58 195.68 162.01 110.30 272.68 183.33
3 25L,7h 191.99 194,98 162,01 113.95 281.92 221.33
L 25k .k6 190,51 206.26 156.93 115.35 292.34  1L46.15

#Xilograms per head.

Source:

Computed on the basis of information obtained from Junta
National de Carnes; see text for computational procedure.
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e.c.W, by means of fixed transformation coefficients generally accepted.
These transformation coefficients reflect the emount of carcass beef
required to produced one unit of each of the beef products exported,

and are reproduced in Table 19.

Table 19. Transformation Coefficients of Beef Product-Weight into .
Beef Carcass-Veight.

Export type of product Coe{ficient
k.
1. Chilled Carcasses (cuartos enfriados) 1.05
2, Chilled Cuts (cortes enfriedos) 1.50
3, Frozen Carcasses (cuartos congelados) 1.05
4. Frozen Cuts (cortes congelados) 1.50

5. Menufecture Type bone-in (manufactura con hueso) 1.05
6. Manufacture Type deboned (manufactura sin hueso) 1.50

7. Cooked and Frozen (cocida y congelada) 2,50
8, Canned Beef (carne vacuna enlatada) 2.50
9. Total Beef Exports (exportaciones totales) variable¥*

*depends on the composition of exports in terms of products.

The basic series corresponding to beef exports per product (exﬁressed

in product weight)'are presented in Table 20, This information is
reproduced here in as much as it has been published only in incomplete
form. The éource of it are (a) Junta Nacional de Carnes (JNC), Monthly
Bulletins several issues, (b) JNC, Boletin de Comercio Exterior,

several issues; and (¢) JNC, Oficina de Exportaciones, monthly accounting
sheets. The series corresponding to beef export# per product (exe

pressed in equivalent carcass weight) are presented in Table 21.



Table 20. Volume of Beef Exports Per Product, in Tons of Product Weight. Period I1/1960-1V/1970.%

Manufact- Manufact- Cooked
Chilled Frozen Chilled Frozen ured Type ured Type &
Quarter Quarts Quarts Cuts Cuts with Bone Deboned Frozen Canned
(1) (2) (3) (&) (5) (6) (1) (8)
1960-1 50898 9619 —-— — 743 LTL3 k82 11Lk2s
2 L5697 13855 — -— 1300 8296 Lo7 11330
3 INRS] 12512 — — 1649 10522 T22 1k309
Y 5705k 10210 @ ——— - 1Ls8 9305 633 11805
1961-1 45334 11084 -——— Jp— 3017 10829 1092 12949
2 L7968 13566 -— -— 3610 12956 1300 21k15
3 26511 10822 — —— kki9 15860 966 16771
4 34334 10471 —— . —_— 3945 1L159 815 11972
1962-1 Lo61L 11812 — — 4093 1k23L 18L0 9046
2 43926 14770 — — 8064 28039 1259 18881
3 Loh63 23329 — —— 8582 298L0 901 15583
4 70675 23251 —_— - 5673 19727 L6 1086k
1963-1 17006 16286 — — 7667 21846 1823 15118
2 6L669 26458 [ _— 7173 20Lk37 1:48 21592
3 63321 50225 -— - 9736 27739 1090 20469
N 6L0T2 48092 — -— 6854 19527 513 17480
1964-1 - kL5526 Lsy82 - -_— 7956 15160 155 13957
-2 40827 52476 — _— 7225 13778 998 1k03L
3 50262 29937 -—— — 5192 9221 k91 9410
N L5606 40389 -— — 51L5 7619 959 9702
1965-1 397k2 34161 -— —_— GLCY 5001 1773 7425
2 431278 3LL65 —— -— T840 6839 2183 6281
3 3k115 28961 — — 6241 6812 1173 10392
N 45482 355L0 — —— 8033 €083 1847 9038
1966-1 34306 37399 -— 1638 7646 6319 1616 9131
S 2 38708 38220 -— 3277 8EEL 10141 3092 10789
3 42653 L4537 -— 4915 10250 11863 Lkl 1L6k1

L L2446 29600 - 655k 10275 11126 k121 14593

LST

*



Table 20. Continued.

Manufact- Manufect- Ccoked
Chilled Frozen Chilled Frozen ured Type ured Type &
Quarter Quarts Quarts cuts Cuts with Bone Debecned .Frozen Canned
(1) (2) (3) (L) (5) (8) (1) (8)

1967-1 37167 42373 965 8380 10272 19135 3133 1578
2 L2048 31272 1hh 11685 7351 23414 3224 17626
3 33195 21930 1619 9631 4355 13738 4438 21712
L 16727 21941 . 895 81k2 3961 9172 5472 17890
1968-1  894h 20243 213 * 7806 5865 12k0Y 7143 16590
2 8214 15398 1887 12361 k839 12421 7248 21883
3 9183 20902 4722 12915 7071 377 €267 159¢8
4 12217 205k2 5577 17928 11652 98L9 5820 21993
1969-1 17027 1LL4T - Lko6 203h1 9823 14359 6911 16535
2 2L9s6 20917 6549 22255 6361 15919 6993 15098
3 25583 27727 9200 2508k 9253 185¢8 7377 18243
4 . 1k3hs 26059 9065 292L6 6797 18420 TELO 18263
1970-1: 7867 28700 7881 22627 8118 17080 6475 20047
2 13025 32026 "~ 9023 26198 8039 24130 T016 20529
3 11090 - 23003 10719 - 23075 5731 18457 11504 20205
10649 4205 16668 3925 10LLY k252 9075

4 5276

‘Source: Junta Nacionai de Carnes.

#In metric tons.

gsT



Table 21. Volume of Beef Exports Per Product, Eéuivalent Cercass Weight. Period I[1960-IV/1970.“

Manufact- Manufact- Cooked Total

Chilled Frozen Chilled Frozen uwre type ure type end Canned Beef
Quarter Carcess Carcass Cuts Cuts with Bone Deboned Frozen Beef Exports

(1) (2) (3) (1) (5) (6) (1) (8) (9)

1960-1 - 53443 10099 — — 780 . yprt 1205 .28562 101203
2 47982 14548 — — 1365 12L43 1067 28325 105730

3 49813 13138 — — 1731 15785 1805 35773 118cks

: L 59906 - 10720 — -— 1531 13957 1583 20512 117209
1961-1 L7601 11638 — -_— 3169 16246 2730 32373 113757
2 50366 1L2LY -— —— 3790 - 19k3Y 3250 53537 1k4621

3 27836 11363 _— — L6Lo 23792 2k1s5 L1927 112973

4 36051 10995 — —— L1k 21234 2037 29930 104388
1962-1 LhThs 12403 — — k299 21353 k600 22615 110015
2 k6122 15508 —— — 8LGT Lz058 3148 47203 162566

3 42486 24495 — — 9010 LL758 2252 38957 161958

4 TL4209 2Lhkak — — 5957 29591 1160 27160 162521
1963-1 80856 17100 —— -— 8049 32761 LssT 37795 181118
2 67902 27781 —— —— 7531 30652 3620 53980 191L66

3 66L8T 52736 — — 10224 41613 2725 51222 = 225007

L 67276 50497 —_— — 7197 29266 1253 43700 199249
19641 L6752 L7756 — -— 8354 22740 1687 34892 162381
2 42868 55100 — — 7586 20667 2Lgs 35085 163801

-3 52776 31434 -— -— 5452 13631 1228 23525 118246

L L7886 L2408 — ——— s5Lo2 11Lk29 2397 24255 133777
1965-1 41729 35869 N — 6813 8491 L4432 18563 115897
2 43342 36188 — —_— 8232 10259 5458 20702 124181

3 35821 30Lk09 — -— 6525 10218 2032 25980 111885

= L 47756 37317 -— -— 8435 912k 4618 22595 129845
1966-1 36021 39269 — 2LsT 8028 oLT8 Loko 22828 122121
2 Lo6Ly ko131 -— 4915 9307 15212 7730 26972 144911

3 L4786 L6764 —-— 7373 10763 1779% 10360 36603  17LLL3

L L4568 31080 — 9831 10789 16689 10302 36L82 159741

65T



Table 21. Continued.

- ) Manufact- Manufect- Cooked Totel
Chilled Frozen Chilled Frozen ure Type ure Type . end Canned EBeef
Quarter Carcass Carcass Cuts Cuts with Bone with Bone Frozen Beef Exports
(1) (2) (3) () (5) (6) (1) (8) (9)
1967-1 39025  Lbho2 147 . 12570 10785 28702 7832 0 L
2 L4150 32836 2121 17527 7718 35121 8060 Egggs igligg
3 34855 23026 2128 p RN 4573 20607 11095 5k280 165310
Y 17563 23038 1342 12213 4159 13758 13680 L4725 130478
1968-1 oL12 21255 319 11709 6158 18606 17858 Li47s 126792
a 8625 16168 2830 185L1 5081 - 18631 18121 s4T0T 142703
3 9642 21947 7083 19372 Thak 11066 15667 39920 132121
L 12828 21569 8365 26892 12235 15773 14550 5k982 166194
1969-1 17878 15169 6609 30511 10314 21538 17277 46337 165633
2 26203 21963 9823 33382 6679 23879 17483 L77hs 167157
3 26862 29113 13800 37626 9716 27852 18Lkk2 45607 205018
L 15062 27362 13597 43869 7137 27630 15100 45720 199477
1970-1 8260 30135 11821 33940 8524 25620 16187 50117 18L60L
2 113676 33627 13535 39297 84kl 36195 17540 - 51322 213633
3 1164y 24153 16078 34612 6018 27685 28760 50512 199462
4 5540 11181 6307 25002 hi23 - 15666 10630 22687 101134

*In metric'tons.

Source: computed on the basis of information obtained from Junta Nacional de Carnes; see text for
computational procedure. .

091
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Data on Domestic Consumntion

The quarterly series of domestic consumption utilized in this
study was computed by subtracting from the quarterly-volume.of beef
obtained from slaughter (excluding exports on foot) the total quarterly
volume of beef exports expressed in e.c.w. The resulting series is |
presented in Table 22. The annual series of domestic consumption
corresponding to this quarterly series shows a small disérepancy with
the official statistics published on domestic consumption. The dis-
crepancy ranges from a nagative two percent (-2.0 percent) to a positive
four percent (4.0 percent); being consistently positive for the period
1960-1963 and consistently negative for the period 1964-1970. This
only reflects the fact that official statistics on-consumption for

these two periods were computed using two different methods.

Data on Exvort Prices and Exchange Rotes

The estimation of the models required quarterly data on (a) FOB
price of beef exports (Yég) expressed in equivalent carcéss weight,
(b} net price of beef exports (YTO) also exrressed in terms of equi-
valent carcass weight, and (c) net effective exchange rage (Xho)
expressed in real terms.

Quarterly series of "value of beef exports per product” were
obtained from.th; same (previously ipdicated) sources as "volume of
beef exports." These series of "valués" vhich are consistent with

the corresponding series of "volumes" are presented in Table 23.



Table 22, Quarterly Volume of Beef Obtained From Sleughter, Volume of Beef Exports and Domestic
Consumption, Population and Per Capita Consumption, Period I/1960-IV/1970.

Volume of Volurme of Domestic Per Cepita
Beef Obtained Beef Exports Consumption Population Consumption
Quarter From Slauphter
tons (1) tons (1) tons (1) 1,000 per cepita
inhabitants kgs. (1)

1960-1 440,236.L 101,203.0 339,033.4 20,539.9 16.506
2 403,647.0 105,730.0 387,917.0 20,623.4 18.£09
3 470,619.8 118,0k45.0 352,574.8 20,705.9 17.028
L 488,326.8 117,209.0 371,117.8 20,787.2 17.853
1961-1 532,611.1 113,757.0 418,854.1 20,867.3 20.072
2 589,300.7 1Lk 621.0 L4 ,679.7 20,9L6.4 21.229
3 524,037.3 111,973.0 Lki2,06k.3 21,024.5 19.600
L 499,11L.9 104,388.0 394,726.6 21,101.5 18.706
1962-1 574,057.9 110,015.0 L6k 0k2.9 21,177.5 21.912
2 637,660.7 162,506.,0 475,154.7 21,252.5 22.357
3 568,788.3 161,958.0 406,830.3 21,326.5 19.076
-k 598,319.0 162,521.0 435,978.1 21,399.5 20.364
1963-1 659,247.7 181,118.0 478,129.7 21,471.7 22.267
2 646,89%,1 191,L466.0 L55,k28.1 21,542.8 21.1h1
3 675,918.8 225,007.0 150,911.8 21,613.1 20.863
L 623,226.4 199,249.0 423,977.h4 21,682.5 19.553
196L-1 560,970.2 162,381.0 398,589.2 21,750.9 18.325
-2 508,L471.9 163,802.0 3k4,669.9 21,818.6 15.797
3 483,693.6 118,246.0 365,4L7.6 21,885.4 16.698
N 1 466,10k.3 133,777.0 332,327.2 21,951.% 15.139
1965-1 506,234 .5 115,897.0 390,337.5 22,016.6 17.729
2 524,549.9 124,181.0 400,368.9 22,080.9 16.132
3 L61,7T7T.7T 111,885.0 349,892.7 22,1k4.5 15.800
L 502,533.9 129,845.0 372,688.9 22,207.3 16.782
1966-1 535,336.0 122,121.0 k13,215.0 22,269.3 18.555
2 1k4,911.0 %31,299.0 22,330.7 18.418

556,210.0
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Table 22, Continued,

Volume of Volume of Dormestic Per Capita
Beef Obtained Beef Exports Consumption Population Consumption
Querter From Slaughter
- tons (1) tons (1) tons (1) 1,000 per capita
' inhebitants kegs. (1)
1966-3 620,472.6 174,443,0 446,029.6 22,391.3 19.920
4 608,912.4 159,741.0 - bh9,171.L 22,k51.1 20.007
1967-1 664 ,273.2 18%,223.0 480,059.2 22,510.3 21.326
2 687,058.5 191,558.0 L95,460.5 22,568.7 21.953
3 616,772.4 165,310.0 k53,4624 22,262.5 19.953
Y 553,848.9 130,478.0 423,370.9 22,683.7 18.664
1968-1 596,494 ,1 126,792.0 469,702.1 22,750.1 20.655
2 622,77%.9 142,703.0 180,071.9 22,795.9 21.059
3 652,663.3 132,121.0 520,562.3 2z,851.1 22.780
4 689,367.9 166,194 .0 523,173.6 22,905.7 22.8L0
1969-~1 670,919.2 165,633.0 505,286.2 22,9€9.5 22.008
"2 712,294.0 187,157.0 525,137.0 23,012.9 22.819
3 738.170.6 209,018.0 529,152.6 23,065.6 22.941
Y 728,616.1 199,477.0 529,139.1 23,117.8 22.889
1970-1 691,£89.9 184 ,604.0 507,285.9 23,169.4 21.695
2 735,226.4 213,633.0 521,593.4 23,220.4 22,463
3 675,540.8 199,L62.0 476,078.8 23,270.9 20.458
R 507,3k2.9 101,134.0 406,208.9 23,320.8 17.419

(1) Equivalent carcass weight.

Source: Coumputed on the basis of information obtained.from Junta Nacional de Carnes and Instituto
Nacional de Estadisticos y Censos; see text for conputational procedure.
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Table 23. Value of Beef Exports PervProduct, Period I/1960-1V/1970.%

Manufect- Menufact- Cooked
Chilled Frozen Chilled Frozen ure Type ure Type and Canned

Quarter Quarts Quarts Cuts Cuts With Bone Dzboned Frozen Beef Total
(1) (2) (3) (%) (5) (6) (1) (8) (9)
1960-1 -~ 2503k 3906 — — 284 2104 493 9258 41079
2 20434 6122 -— — 508 3759 L6k 9355 Lo6k2
3 22931 -5507 -— —— € 4540 890 12063 L65kS
Y 23939 k519 - —— 5 . 3868 853 10224 43026
1961-1 19386 4712 ——— — 1119 - 4865 1378 11500 Lkog60
2 17551 5720 ——— — 1327 5769 1633 18900 50900
3 10971 4353 —— -— 1536 €679 1217 14705 39L61
L 15703 L23h -— — 1347 5856 1029 10221 38390
1962-1 19129 L8L9 — - 1k22 5086 2323 7657 11366
2 18561k 6007 —— — 2586 10885 1593 15632 55317
3 iT661 8767 — — 2572 10826 1132 11962 52920
4 24911 8522 — — 1677 7061 59) 8146 50911
1963-1 26302 6376 — -— 2k19 7644 2292 11057 56150
2 26863 9986 — — 2288 7057 1827 15502 63523
3 28892 18461 — — 3229 9958 1380 14700 7€620
4 27078 18630 — — 2k70 7620 623 - 12024 68LLs
196L4-1 24610 20710 — —— 3658 8350 920 9735 67983
2 26101 27882 — —_— 3793 8685 1179 10723 783€3
‘3 30422 15461 —— — 2743 5119 525 7136 61Lk05
4 27637 25501 —— —— 3296 5665 1188 8137 71624
1965-1 25894 21704 — — L498 4766 2195 6164 65221
2 28146 21747 — — 5257 5582 27157 7127 70616
3 22800 18876 —— — 3985 5650 1463 8577 61351
L . 28115 22667 — — 5099 Lokl 22k2 7619 70686
1966-1 21988 22123 — 1313 5711 5133 1919 7679 64866
2 25156 23473 —_— 2626 5223 8Lik 3832 9133 77867
3 22801 27066 -— 3938 5941 8679 510% 12388 85917
4 20651 16298 —— 5251 5385 6836 5120 12448 71989
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Table 23. Continued.

Manufact-~ Manufact- Cooked
Chilled Frozen Chilled Frozem ure Type ure Type and Canned
Quarter . Quarts Quarts Cuts Cuts With Bone Deboned Frozen Beef Total
(1) (2) (3) (L) (5) (6) (1) (8) (9)
1967-1 20783 21855 616 6828 5278 12235 3727 13634 8L9Th
2 21425 1k921 853 9520 3634 1hs2) 3429 15678 83984
3 17366 105LL 1260 7575 2041 80k8 4796 19112 70TLL
I 9385 10627 T0h 6397 185L 537k 5827 16101 56269
1968-1 5631 10107 240 ' 6598 2748 - 7251 7468 14878 54921
2 5128 7654 1569 9740 2253 T2L6 8kgoo 199LL 62024
3 5728 7954 L480 9786 30Lk0 3721 7651 14321 56691
b - €483 11460 4986 18162 4873 LT 8099 20763 15707
1969-1 9207 €682 3969 14782 4078 6899 9332 16734 71683
2 13346 9805 6058 16325° 2625 T70k 9271 . 16783 81917
3 14537 13058 8873 18086 3770 - 9019 9875 15694 92912
4 8362 13833 9106 21342 2807 9051 9990 157L0 90231
1970-1 5152 14028 7549 16129 3391 8463 8698 17596 81006
2 .9727 16439 10258 20672 3668 12908 10298 18310 102280
3 8392+ 12637 13464 19077 3008 . 11707 18LL1 19223  1059L9

Y 3849 6557 5505 16399 2332 Th22 6740 9276 58080

#*In thousand dollars.

So'urce: Junta Nacional de Carnes.

69T
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Nominal effective exchange rate applied to beef exports, and per-
centage rates of export duties and export subsidiesgj are presented
in Teble 24, Al)l these series are quarterly averages weighted by
the number of working deys during which the particular rates were efrectivé
or enforced. The construction of the quarterly series on export
duties and subsidy rates applied to exports of the different k beef
products was based on the pertinent legislation; legislation which
is listed in Tebles 27, 28, and 29,

From these basic series snd the ones on "values" (Table 23) and
on "volumes" (Tables 21 and 22) of beef exports it was possible to
obtain the series on prices and exchange rates required for the esti-
mation of the model, The procedure adopted is described below.

1. FOB price (FOBPkt) of the kth beef product exported during

quarter t (in dollars per ton product weipht) was obtained by

dividing the value of exports of the kith beef product by its

corresponding quantity; i.e,,

FOB Valuekt

FOB Quantitykt

FOB(p W )kt

(dollars)

2. Net export price (uzpkt) of the kth beef product exported

during quarter t (in pesos of 1960 per ton eauivalent carcass

weight) was obtained by multiplying the FOB price times the

Q/Export'. subsidies are represented as negative export duties.
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Table 24, Nominal Effective Exchange Rate and Export Duty Rates
Per Product, Period 1/1960-1V/1970,

Nominal Exvort Duty Rates 2/

Effective Chilled and Chilled Cooked Canned
Exchange Frozen Car- and and Leef
Ratel/ casses and Frozen Frozen
Quarter (pesos per  Manufacture  Cuts
dollar) Type '
(percent) (vercent) (r2rcent) (percent)
1960~1 82.673 10,00 10,00 10.00 10.00
2 82.830 10.00 10,00 10.00 10,00
3 82.517 10.00 10.00 10.00 10.00
L 82.517 10,00 10.00 10.00 10.00
1961-1 82.477 10.00 10.00 10,00 10,00
2 82,590 10.00 10.00 10,00 10.00
3 82.590 3.33 3.33 3.33 3.33
y 82.820 0.00 0.00 0.00 0.00
1962-1 82,797 0.00 0.00 0.00 0.00
2 105,657 0.00 0.00 0.00 0.00
3 123.890 0.00 0.00 0.00 0.00"
Y 1%0.943 0.00 0.00 0.00 0.00
1963-1 134.397 0.00 0.00 0.00 0.00
2 137.210 0.00 0,00 0.00 0.00
3 137.643 0.00 0,00 0.00 0.00
L 141,927 0.00 0.00 0,00 0.00
1964-1 132.903 0.00 0.00 0.00 0.00
2 136.933 0.00 0.00 0.00 0.00
3 140.517 0.00’ 0.00 0.00 0.00
Y 147.170 0.00 0.00 0.00 0.00
1965-1 150.350 0.00 0.00 -12,00 0.00
2 167.570 7.40 7.40 -12,00 0.00
3 172,673 9.50 9.50 -12,00 0.00
h 1810380 8.92 8.92 -12.00 - 3.00
1966-1 188.350 6.00 6.00 -12.00 - 6,00
2 193.367 6.00 6.00 -12.00 - 6,00
3 210.597 2.46 2.46 -12,00 - 6.00
b 235,447 0.00 0.00 -12,00 -10,00
1967-1 274,063 b.17 4,17 - 7.06 - 7T.06
2 349,650 25,00 25,00 16.00 16,00
3 349,650 25.00 ' 23.72 16,00 16.00
b 349,650 19.9% 14,31 .62 10.31
1968-1 349.650 18.00 12.00 0.00 8.00
2 349.650 13,00 12,00 0.00 8.00
3 349,650 16.00 10,66 0.00 6.67

i 349.650 "~ 15.00 10.00 0.00 1,47
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Table 24, Continued.

Nominel Export Duty Rates 2/°
Effective Chilled and Chilled Cooked Cenned
Exchange Frozen Car- and " and Beef
Rate 1/ cesses and Frozen Frozen
Quarter (pesos per Menufacture Cuts
dollar) Type
(percent) (percent) (percent)(percent)
1969-1 349.650 15.00 10.00 0.00 0.00
2 349,650 15.00 10.00 0.00 0.00
3 349.650 . 15.00 10.00 0.00 0.00
L 349,650 14,40 9.60 0.00 0.00
1970-1 349,650 12.C0 T.00 - 2.50 - 2.50
2 362-970 13.06 7-20 - 3027 - 3.27
3 399,600 20.00 15.00 8.00 8.00
h 3990600 6033 1'33 - 2075 - 2075

l/Buying rate., Source: Banco Nacion Argentina

g/Export subsidies = negetive export duties. Compiled on the basis of
the pertinet legislation, see Tables 27, 28 and 29.
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corresponding net effective exchange rate (NEERkt)’ and divided

by the corresponding .transformation coefficient ka);g/ i.e.,

-l -
NEP(e.c.w.)kt = FOBP(p.w. )kt A ¢+ NERR,
(pesos of 1960) (dollars) (pesos of 1960
per dollar)
vhere NEER, . = (EERt/CLIt) c (e, skt)

EERt = nominal effective exchange rate (current pesos per
dollar).

CLI, = cost of living index (1960 = 100).

-r#t = export duty rate for the kth product.

Byt = expért subsidy rate for the kth product.

Ak = transforraticn coefficient indicating the amount
of carcass beef required to obtain one unit of kth
nroduct.,

3. To obtain an average net export price (NEPt) for ‘all beef
exports, the individual net export prices (HEPkt) of the k products

vere weighted by their share of total beef exﬁorts; i.e.,

L [NEP(e.c.w.)

L « Quantity (e‘c'"')kt]

kt

NEP(e.c.w.)t =
I Ouentity (e.c.w.)kt

k
L, Average FOB prices -of total exports (FOBPt) vere obtained by
dividing the FOB value of total beef exports by the total volume

of beef exports expressed in equivalent carcass weight; i.e.,
FOB Valuekt

FOBP (e.c.v.)

L
" k
" L Quantity(e.c.w.)
Kk kt

(dollars)

7
2‘See Table 19.
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5. An average net effective exchange rate (NEERt) corrasponding
to total beef exports was obtained by weighting the net effective
exchange rates (REERkt) by the value share of the k products in

the total value of beef exports; i.e.,

) 2 (NEERkt + FOB Valuekt)
NEER & = T
X FOB Valuekt

(pesos of 1960
per dollar)

In summary, aggregate prices and quantities of beef exports ‘rere ex-
pressed in terms of dressed beef or equiveleut carcass weig.; (e.cow.).
That. is, in order to aggregate quantities and to compute meaaingful
average prices, quantities and prices of the different beef products
exported vere first converted into a common basis: carcass weight.

The resulting price series are presented in Table 26, Given the
computational procedure, it can be shown that net export price as
defined, equals the product of the FOB prices times the net effective
exchange rate, not only for the'individual products but also for the

ageregate of total exports, i.e .,

NEP (e.c.w.)t = FOBP (e_.c.w.)t - NEER,

(pesos of 1960) (dollars) (pesos of 1960
per dollar)

vhich in terms of the notation used in the model is:

b ¢ = Y}

0,6 = Y0,8 ° Xuo,u / 100
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Table 25. Real Net Exchange Rates Effcetive for Beef Exports, per
Product, Period I/1960-IV/1970. 1/

Chilled and
Frozen Car- Chilled
casses and and Cooked
Quarter Manufecture Frozen and Canned
Type Cuts Frozen Beef ' Total
1960-1 76.29 76.29 76.29 76.29 76.29
2 4,62 74,62 74,62 Th . 62- Th.,62
3 73.66 73.66 73.66 73.66 73.66
4 72.51 72.51 T2.51 T2.51 72,51
1961-1 TL.A7 T1.47 T1.47 T1.47 T1.47
2 66.77 66.77 66.77 66.77 66.77
3 70.04 70,0k 70,04 T0.04 70.04
L 67.60 67.60 67.60 67.60 67.60
1962-1 65.63 65.63 65.63 65.63 65.63
2 75.85 75.85 75.85 75.85 75.85
3 T79.7h T9.7T4 T9.7h T9.Th T79.7h
n 87.07 87.07 87.07 87.07 87.07
1963-1 80,48 80,48 80.48 80.48 80,46
2 17.93 17.93 17.93 T7.93 77.93
3 75.81 75.81 75.81 75.81 75.81
Y 71.60 71.60 71.60 71.60 71.60
19641 63.67 63.67 63.67 63.67 63.67
2 63.10 63.10 63.10 63.10 63.10
3 64,76 64,76 64,76 64,76 64.76
Y 62.0k 62.0h 62,04 62.04 62,04
1965+1 60.20 60,20 67 .42 60.20 60.h4
2 57.96 57.96 70.11 62.60 58.91
3 53.06 . 53.06 65.66 58.63 54,1k
L 51,09 51.09 62.82 57.7T 52.18
1966-1 51.46 51.46 61.32 58.03 52.53
2 50,46 50,46 60.13 56.90 51.69
3 54,61 sh .61 62,70 59 .3k 55.77
4 56.78 56.78 63.66 62,46 58.26
19671 60.27 60.27 67.33 67.33 61.71
2 57.00 57.00 63.84 63.84 58.56
3 52,42 53.31 58.71 58.71 54,65
h 51.99 55.64 61.93 58.24 55.27
1968~ 51.87 55.67 - 63,26 58,20 55.61,
2 52.05 - 55.86 63.48 58.40 56.35
3 52.90 56.27 62.98 58.76 56.59

L 50,42 53,38 59.31 58,44 54,31
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Table 25, Continued.

Chilled and
Frozen Car- Chilled
casses and and Cooked
Manufacture  Frozen and Canned -
Quarter Tvpe Cuts Frozen Beef Total
1969-1 50,16 53.11 59.02 59,02 54.15.
2 50,27 53.22 59.14 59.14 53.89
3 49,45 52,36 58.18 58,18 52.70
L 47.19 49,8k 55.13 55.13 '50.35
e 47,72 50,93 56.68 56.68 51.20
3 46.73 49.65 53.Th 53.7h 50.12
b 49.33 52,09 54.10 54,10 51.68

é/Pesos of 1960 per dollar.

Source: Computed on the basis of information obtained from Banco Nacion
Argentina and legislation on export duties and subsidies; see
text for computational procedure.



173

Table 26. Average Net Export Price, Average FOB Price and Average
Net Effective Exchange Rate, Period I/1960-IV/1970.

Average Net Average FOB Net Effective
Export Price Price Exchange Rate
Quarter (pesos of 1960 (dollar per - (pesos of 1960
per ton car- ton carcass per dollar)
cass veight )1/ weipht)
1960.1 309.666 405,906 ™" .29
2 286.835 384,394 Th .62
3 290,440 394.298 73.66
4 371.892 374,766 72.55
1961.1 269.90k4 377.647 TL. M7
) 2 236.9%9 351.954 65.77
3 246.831 352,415 70.04
: b 248,607 367.762 67.60
1962,1 246,770 376.003 65.63
2 258.192 340.399 75.85
3 260.551 326,751 T9.7h
L 272.752 313.257 87.07
1963.1 249,502 310.018 80.48
2 258.549 331.771 77.93
3 258.172 340,522 75.81
h 245,990 343,514 71,61
1964 ,1 266.563 418.663 63.67
2 301.872 478.403 63.10
3 336.298 519.298 64,76
N 332.161 535.398 62.04
1965.1 340.125 562.749 60,44
2 334.993 568,653 58.91
3 296,870 548,339 sk,1k
i 284.061 skk,387 52.18
1966.1 279.019 . 531.161 52.53
2 277.752 537.343 51.69
3 274,678 492,521 55.77
L 262.554 450,660 58.26
1967.1 284.641 461.256 61.71
2 .256.688 438,334 58.56
3 233,873 427,947 54,65
L 238,352 431,252 55.27
1v68.1 240,879 433,158 55.61
2 24k,917 43%4,636 56,35
3 241,957 429,078 56.39
h 247.340 455.533 51,31
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Table 26, Continued.

Average liet Average FOB

Export Price Price Net Effective
Quarier (pesos ol 1960 (dollar per Exchange Rate
per ton car- ton carcass (pesos of 1960
cass weipght) weight) per dollar)
1969.1 234,351 k32,782 54,15
.2 235.871 437.691 53.89
3 234.259 bLL,516 52.70
4 227.752 k52,337 50.35
1970.1 224,670 438,809 51.20
2 245,127 478,764 51.20
3 266,223 531.173 50.12
L 296,791 574,287 51.68

source: Computed on the basis of information obtained from Junta
~ Nocional de Carnes, zanco Nacion Argentina and legislation
-on export duties and subsidies; see text for computationel

procedure, .

ljﬂundr?d pesos of 1960 per ton carcass weight,
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Table 27. Legislation on Export Duties (Retenciones), 1958-1970.3/

Effective Date

Several issues.

Legislation ' i ' month/ day / vear
Decree 11917/58 1/12/59
Decree 807/59 1/28/59
Decree 5827/59 5/23/59
Decree 4898/61 7/12/61
Decree 6309/61 T/29/61
Decree 4258/62 5/19/62
Decree 46/65 1/13/65
Decree 2826/65 h /20/65

' Decree 3043/65 L /28/65
Decree 11346/65. 12/16/65
Decree 3193/66 11/9 /66
Law 17198/67 3/15/67
Decree - 1ho8/6T7 3/1h[61
Lav 17255/67 L/21/67
Decree 5572/67 8/ 8/67
Decree - 1769/67 10/26/67
Decree L2l1/68 7/30/68
Decree L471/68 8/12/68
Decree 6228/68 10/22/68
Decree 7833/69 12/12/69
Decree 459/70 2/18/10
Law 18714/170 6/26/70
Lev 18718/70 6/ 7/10
Decree 192/70 7/14/70
Decree 1495/70 10/8/70
Decree 2183/70 11/13/70
l/Source: Digesto de Legislacion Argentina and Boletin Oficial,
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Table 28, Legislation on Export Subsidies (Reintegros), 1960-1970.3/

Effective Date

Legislationg/ Month/ day /vear’
Decree 12913/62 12/ h/62
Decree-Law 1127/63 2/16/63
Decree~Lav .4855/63 6/21/63
Decree 46/65 1/13/65
Decree 9972/65 11/18/65
Decree €43/66 2/ 4/66
Decree h2?h/66 11/28/66 -
Decree 319/67 1/30/67
Lav 18714/70 6/26/70
Decree 1L95/70 10/ 8/70

Decree 2183/70 11/13/70

;/Source: Digesto de Législacion Argentina and Boletin Oficial, several
issues. :

g/Complemented by legislation on export duties (Retenciones),


http:Legislati.on

Table 29. Legislation on Regimen of Exchange of Foreign Currencies,
1958/1970. 1/

Effective Date

Lepislation ' " month/ day/ year
Decree- 2000/55 10/27/55
Circular BCRA 3298/58 7/28/58
Decree 11916/58 12/30/58
Decree 6169/62 T/2/62
Decree 6615/62 7/11/62
Decree 6877/62 7/17/62
Decree ~17176/62 8/ 6/62
Decree 9209/62 9/13/62
Decree 2581 /64 4/10/64
Circular BCRA 161/64 k/13/64
Circular BCRA 164 /64 5/ 8/64
Decree 5027 /64 T/ 7/6k
Circylar BCRA ' 198/64 11/30/64
Decree 2826/65 4 /20/65
Desree 4528/€5 6/16/65
Decree : 1407/67 3/14/67
Circular BCRA 322/67 3/13/67
Decree - 6/67 6/18/10

" Circular BCRA 386/70 6/18/70
Circular BCRA 387/70 6/18/70

;/Source: Digesto de Legislacion Argentina and Boletin Oficial,
Several issues.,
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Data on Beef Prices at the Farm Level

The prices used in this study es "beef prices at the farm level"
(Y18) are quarterly weighted average prices paid at the Central
Market of Liniers (Mercado Nacional de Hacienda). More than twenty-five
percent of the beef cattle marketed for slaughter are channeled throﬁgh
this partféular market, Moreover, since quotations of prices paid
at this market are reported daily by the news media and in special
bulletins published by JHC, it may be safely assumed that if differences
in prices paid in this and other markets arise in excess of trans-
pqrtation and related costs, more cattle would flow to the market in-

" which prices ere higher,

Prices corresponding to different categoriés of animals were
veighted by their corresponding share in total slaughter during the
period 1960-1962, ‘These weights (vJ) are: .U3869 fpf steers (j=1),
11743 for young steers (J=2), .25560 for cows (j=3), .11923 for heifers
(3=b), 04341 for calves (J=5) and .0256L4 for bulls $J=6). The
weighted average price of beef at the farm level (e.cow.) was

then computed in real terms as follows:

6

Y = I

18,t g1, wJ (FPJt/DP

s CLIt)

= average price paid at the Liniers' Market for enimals of

vhere FPJt
' the Jth category (pesos per kg. of alive animal).

DP,, = average dressing percentage of animals of the jth category.

3t

CLI, = Cost of Living Index (1960 = 100).

t
The resulting series is presented in Table 30.
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Table 30. Real Price of Beef at the Farm and at the Retail Level,
Wholesale Price of Fish and Averape Official Settlement
Wage Rate, period III1/1959-1V/1970. 1/

Farm Price Retail Price Wholesale Official

of Beef of Beef Price of Settlement
(pesos of (pesos of 1960 Fish (Cod) Wege Rate
Quarter 1960 per kg. per kg. dressed (pesos of (pesos of
dressed weight) weight) 1960 per kg.) 1960 per’
' hour)
k 27.438 34,134 8.96 25.316
1960 1 28.409 38,444 9.39 24,495
2 25,784 35,622 9.18 2L ,024
3 24,863 34.951 8.67 26.28Y
N 23,456 34,635 8.69 26,816
1961.1 22,809 33.861 8.68 28.307
2 19.360 30.619 7.73 28,345
3 20,105 29,012 8.05 28,630
L 21,253 29,528 7.70 27.980
1962.1 18,765 28.833 8.20 28,916
2 18,041 26.365 7.04 28,691
3 20,012 26.898 T.77 26,349
L 20,697 27.365 8.1k 26.873
1963.1 22,107 27.595 8.60 28.138
2 22,594 28.651 8.21 27.871
3 21.591 28.021 9,16 28,021
b 2k 857 28.17h 9.16 27.351
196k%.1 29.873 35,564 8.1 29,330
2 34,561 h1.367 7.18 29.599
3 33.312 38.162 6.45 30.516
Y 31.709 35.863 5.90 29.836
1965.1 32.388 41,345 5.92 31.233
2 30,326 40,618 5.23 31.263
3 32.717 46.187 5.54 30.934
4 26,917 40,624 5.05 28,734
1966.1 25,094 38.156 4,92 29,997
2 23.979 36.896 .88 32.268
3 22,460 34,612 4.92 32.488
N 21.394 29.689 L.69 30,678
1967.1 23,173 31.324 6.56 30.601
2 22.317 29,489 7T.04 34,131
3 22,501 29,116 7.0k 31.891
L 25.021 34.604 6.85 29.630
1968.1 22.753 30,999 7.50 28,867
2 19.9kk 29.168 8.95 28,965
3 - 21.016 30.141 9.06 28.739
'y 18.k07 27.311 8.94 27.065




Table 30, continued.
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Farm Price "Retall Price Wholesale Cfficial
of Bzef of Beef Price of Settlement
(pesos of (pesos of 1960 Fish (Cnd)  Wage Rate
Quarter 1960 per kg. per kg. dressed (pesos of (pesos of
dressed weight) weight) 1960 per kg.) 1960 per
’ ' hour)
1969.1 17.994 27.118 11,03 29,085
2 19',268 27.173 10,96 29.144
3 20.605 27.953 13.06 28.672
L 18.051 26.227 13,90 28.770
1970.1 21,527 27.989 13.28 31,037
2 23,196 28.831 11.91 30.1@2
3 25.851 32,890 11,58 29.860
b 39.666 10,50 28.151

30,72k

2/411 series are deflatea by CLI (1960 = 100).

Source: Computed on the basis of informetion cbtained from Junta
lational de Carnes, and Instituto Nacional d2 Estasdisticos
of Censos; see text for computational procedure.
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Data on Beef Prices at the Retail Level

Since January 1964 the JIC publishes monthly retail prices which
are weighted average prices based on a sample or rgpail stofes located
 in the Federal District and Greater Buenos Aires. The weights correspond
to the percentage weight of each of the twenty—eight principal cuts iﬂ
+the carcass, inciuding weight losses. That is, retail prices are
expressed in terms of carcass weight. Cnly annual information dn retail
prices computed on the basis of a different sample is published prior
to 1964, However, monthly information on retail prices of six of the.
principal cuts is collected for the construction of the CLI. The pro-
cedure adépted here to construct a consistent quarterly series of retail
‘prices is as follows:

l. First, a éuar@erly average retail price (Xt) was computed for

the whole period on the basis of the six cuts included in the CLI,

weighted by the equivalent percentage weight of each cut in the

carcass as follows:

- 6 |
X, = ( s§1 LA RPst) /CLIj

where RP_, = retail price of the sth cut.

weight corresponding to the sgg_cut.;gj

¥g

lg/The weights used are at as follows:

s = cut LA weights
l. Asado .2036
2. Bife <1955
3. Carnaza 3420
4, Cuadril .1007
5 ® Falda . 0757

6. Hueso con carne .0825
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2, A regréssion equation was estimated for the period I/196k-
IV/1970,wirere the depéndent variable is the average retail price
(Y17) - expressed in real terms - as published by JNC; the explana-
tory variable is the average retail price (Xt) of the six cuts .

computed as indicated above. The resulting equation is:

- . Re - :
Yjg= - .01318 + ,8764 X ; R® = .988
(=1.51%)  (39.952)

vhere the figures in parentheses below the coefficients are t ratiog.
3. Finally, the series on average retail price (Yl7) was compieted
for the period I/19€0-IV/1963 on the tasis of the predicted values
obtained from the above regression equation. The resulting series
is reproduced on Table 30, The sources of the basic data used

in the computations are: JNC, Resena Anual; and Instituto Nacional

de Estadisticas y Censos, Indice de Costo de Vida, several issues.

Data on Price of Fish and Wage Rate

Although fish consumption is still low in Argentina (between 8
and 12 pounds per capita per year), it has been growing steadily
during the last deceade. Averagé'wholesale price of cod (merluza)
expressed in reel terms was included in the.demang equations to re-
present the price of a beef substitute. Retail priées of fish are
not availablé. Wholesale prices of other fish as well as a price
index of those fish which are marketed regulerly are(Llso published
on monthly basis., Simplicify considefations and the high correlation
(.991) between this index and the price of cod (both expressed in real

terms) led to consider this latter in tke study. Quarterly average
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wholesale price of cod deflated by the CLI is presented in Toble 30,
The basic series in nominal terms was obtained from: Instituto Nacional

de Estadisticas y Censos, Boletin de Estadisticas. From the same source

a series of average official settlement wage rate was obtained. 7This

series expressed in real terms is also presented in Table 30.

Data on Rationing or Beefless-days

Different rationing policies were applied during the last decade.
They differ in:ll/ (a) the region of the country in which they were
enforced, (b) the number of days per week which were beefless, and
(¢) whether only the sale of beef dishes in restaurants was forbidden,
or retailing of beef was also forbidden or slaughter for domestic con-
sumption was also forbidden. Since it was not feasible to include only
one dummy variable for each alternative reationing policy implemented
during the sample period, two weighting criteria were used to construct
tvo series which could be used alternatively to represent rationing.
Both weighting criteria are based on characteristics (a), (b) and (c)
of such policies. With respect to characteristic (a) weights are
based on the population base. With respect to characteristic (b)
veights are proportional to the number of days per week which were
beefless. Witp ggspect to characteristic (¢) weights are arbitrary and

based on judgement; this is the reason why two alternative weighting

lySee pertinent lepislation: Law 12830/46; Decree 11438/58; Decree

4070/6k; Decree 9737/6L4; Decree 5495/65; Decres 5L96/65; Decree
3702/66; Decree 1654/70 and corresponding resolutions of Junta
Nacional de Carnes.
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schemes were considered. However, it tu;ns out that the results vere
invariant to weights. The correlation coefficient of the series generated
under both alternative weighting schemes was ,9994, and in terms of
statistical estimates of the parameters of the demand equations, they
were similar in magnitude for a}l practical purposes; the only coef-
ficient that choanged was that of this variable reflecﬁing the dif-
ference in weights. The weighting schemes are presented in Table 31
and the resulting series are presented in Table 32, Beefless Days
Dummy I was tge one used in this study. It must be pointed out that
all dummy variables were weighted by the proportion of the quarter
during vhich the particular policy vwas enforced, or during which the

event occurred as in the case of restrictions of exports to England

due to the hoof and mouth epidemy.

Data on Population

According with the census of 1947, 1960 and 1970, the rate of
inerease of the Argentine popuiation has been declining during the last
tvo decades. Thus a linear function could not be used to adequately
interpolate between census. The procedure adopted here to obtain a
quarterly series of population is rather simple. First, graphical
interpolation vas used to generate a quarterly series (Yt) foxr the
period II/lQhT-iII/l970; e series which encompasses the census obser-~
vation. Then a logarithmic reciprécal transformation function was

fitted against a time trend variable'(zt). The function is

Y, = ea'(b/zt) oy

and fhe least squares estimates obtained are:



Table 31, Weighting Schemmes for the Construction of Series Representing
Beefless-Days. 1/

gi{?c;f Enforced on
Are:a of Restau?ants and Resta?rants,
Enforcement Restaurants Retailing get&i}lnz and
. laugnter for
\\\\\\\ Vomestic Con-
sunrtion
II 1 I1 I 11
1, Federal
District 2 2 3 2.5 3.5
2., Federal
District and
Counties of
Greater Buenos ,
Aires L L 6 |5 T
3. Federal
District, Greater
Buerios Aires and .
Urban Areas 5 6 7.5 11.5 9
i, All the
country 6 8 9.5 [10 11.5

l/For criteria used to construct weights see the text.
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Table 32, Series Used to Represent Beefless days, Hoof and Mouth
Disease in England, Price of Danish export type of
Steer, and Net Change in Loans Granted to the Cattle

Sector.
Hoof and Average ‘Price Het
Beefless DEeefless Mouth ‘of Danish Ex- Change
Days Days Disease port Type of in Loans

Dummy Durmy in England Steer Granteq

Quarter (1) (11) Durmy (dollars per to the
hundred kgs) Cattle

Sector

1/ i/ 1/ 2/ 3/

1960,1 0 0 0 40.8 1.748°
2 0 0 0 k2.4 11.576
3 -0 0 0 hy.7 12,481
L 0 0 0 40.1 15.215
1961.1 0 0 0 40.8 T.220
2 0 ‘0 0 4o,s 5.788
3 0 0 - 0 38.9 9.770
1 0 0 0 37.3° 9.154
1962,1 0] 0 0 38.5 -19.470
2 0 .0 0 39.2 -23.772
3 0 0 0 38.2 -13.799
L 0 0 0 35.5 -10.893

2 0 0 0 38. -2.980
3 0 0 0 k1.5 -1.872
4 0 0 0 43.0 L .651
1964 .1 0 0 0 47, ~1.315
2 25 30 0 519 29,020
3 8o 95 0 52.7 35.033
i 80 95 0 51.8 20,325
1965.1 35 42 0 54,2 1.403
2 0 0 0 53.4 14,961
3 8s - 96 0 52.8 9.u94
L 100 115 0 51.0 -2,849
1966.1 100 115 0 50.5 -14,829
2 100- 115 0 50.0 - 0.k415
3 100 115 0 46.3 - 1.300
4 67 7 0 hl.1 - 9.246
1967.1 0 ] 0 h2,2 - 8.960
2 ] 0 0 by, 7 5.203
3 0 0 ] 40.9 7.686
] 0 0 50 38.0- 6.762
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lHoof and Average Price Net
Beefless Beefless  Mouth of Danish fix- Change
Days Days Disease port Type of in Loans
Dumnyy Durimy in England Steer Granted
Quarter (1) (11) Dummy (dollars per ton) to the
Cuttle
Sector
v y y 2/ 3/
1968.1 0 0 100 40,8 20,778
2 0 0 100 43.3 - 1.h56
3 0 0 80 38.9 17.117
i 0 0 0 39.5 2.381
1969.1 0 ] 0 Ly .5 - 0.969
2 0 0 0 4s5.5 17.789
3 0 0 0 50.8 18.679
N 0 0 o] 48.5 -} ,892
1970.1 0 0 0 49,6 =19,400
2 15 25 .0 51.0 -4,393
3 0 0 0 .53.5". 0.818

l-/See text for computational procedure.

g/Source: FAO, Monthly Bulletin of Agricultural Economics and Statistics,

Several issues.

éjIn hundred million pesos of 1960, Source: BCRA, Boletin Estadistico,

Several issues.
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a = 10.38L874 5 b = 504.768311 and R° = .9998

The predicted values obtained on the basis of thias function (presented
on Table 22) were used»as actual observations on population in the '
estimation of the model., Two issues must be pointed out with res-
pect to this series. First, it is based on preliminary estimates of
the 1970 census.lg/ Seconaly, it overestimétes the decline in the
rate of population growth., While for the year 1960 an annual rate of
1.6 percent was obtained which seems reasonable, for the year 1970

an annual rate of .9 percent was obtained which is considered to be
too low. The implication of this is that, given the particular fornm
of this function, the paraheter of the population variasble in the

domestic demand equafion will be overestimated.

Data on Rainfall

A quarterly series of average reinfall in ﬁhe Pampean Region was
constructed on the basis of monthly information or rainfall recorded
at seventy four weather stations spread over the region.lg/ The

weether seations were selected on the basis of: (a) availability

ég/Source: Instituto Nacional de Estadisticas y Censos, Censo Nacional
de Poblacion, Femilias v Viviendas 1970 - Rasultados Provisionales.

;§/In'cases in which monthly information was not available, the infor-
mation was obtained  from the daily records of the corresponding
stations. In few cases in which no information was recorded, data
vas generated on the basis of the monthly isohyet charts and the
observation for the ncarest station. The source of this information
is the Servicio Meterologico Nacional. :



189

of data, (b) density of the cattle stock according to the Census of
1960; (c) isohyet charts for the Pampean Region, and ﬂd) location and
distance among weather stations. Twenty five of the selected stations
correspond to what is usually called the "breeding area" and forty-
nine cofrespond to what is usually called the "mixed area" (breeding
and fattening area). .The location of each weather station is plotted
in Figure 11l.

In the construction of the quarterly series of average rainfall
for the Pampean Region, equal weight was given to the observations on
precipitation in each weather station. The resulting series is pre-
sented in Table 33. Then, each observation was expressed as a per-
centage of the sample mean of the corresponding quarter.lk/ This
last variable was included in the model to take account of "abnormal"

wveather conditions on slaughter.,

QE/See Chapter I, footnote 13/



Weather Station

pean Region from which Precipitation

Location of Weather Stations in the Pam
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Data was Obtained.

Figure 13.
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Table 33. Quarterly Average Rainfall in Cattle Breeding and Mixed Areas,
Period 1/1958 -~ L4/1970.*

t th '
Quarter Breeding Mixed Percentage of the Average Percentage of

Area Area Mesn of the Quarter Pamxpean the Mean of the
Breeding Mixed Reglon Qua;te? (?ampean
Aree Area egion

1958-1 322.28 319.25 123.93 107.09 320.27 112.28
2 192.72 101.20 116.88 73.48 132.12 89.93

3 236,76 155.20 143.58 135.67 183.22 139.01

L 251.96 263.88 105.21 91.78 259.85 95.78
1959-1  2L47.08 4o3,76 95.01 165.64 410.42 143,80
2 2h2,48 290.84 147.05 211.18 27L.50 186.86

3 122.72 171,31 Th.k2 149.08 154.89 117.51

L 273.20 323.20 211k,07 112.L0 306.31 112.90
1960-1  302.0k4 239.53 115.14 80.35 ' 260.65 91.37
2 118.28 86.45 T1.73 62.77 97.20 66.16

3 185,92 126,67 112.Th 110.23 1L46.69 111.29

L 277.80 247.57  Th.2b 86.10 224.00 82.56
1961-1 3L2.36 351.55 131.65 117.93 3u48.Lk 122,15
2 105.84 106,53 64.18 77.35 106.30 72.36

3 151.80 79.55 92.05 69.22 103.96 78.87

Ly 214,20 301.86 89.kk 104,98 272.24 100,35
1962-1  167.92 186.59 6k4.57 62.59 180.28 63.20
3 199.64 131.94 121.06 114.82 154,81 117.45

L 162.€0 193.71 67.89 67.37 183.20 67.52
1963-1 295.96 331.61 113.80 111.24 319.57 112.03
2 152.88 115.29 92.71 83.71 127.99 87.12

3 263.2F 115,90 159.63 100.86 165.68 125.70

L 311.32 354.53 129.99 123.30 339.93 125.30
1964-1 278,12 31k.29 106.94 105.k3 302.07 105.89
' 2 154,60 164,61 93.75 119.52 161.23 109.75
3  175.32 112.35 106.31 97.77 133.62 101.38

L 188.60 211.06 78.75 73.40 203.47 75.00

. 1965-1  169.60 1sk,1h  65.21 51.70 159.36 55,86
) 2 188.04 - 142,35 11k.03 103.36 157.79 107.41
3  1ko.24 75.00 85,04 65.26 97.0k 73.62

L 204,48 363.84 85.38 128.28 131.31 115.48
1966-1 238.96 - 378.08 91.89 126.82 331.08 116.06
2 24o.24 160.10 145,69 138.03 207.0h4 140.93

3 100.L0 65.80 60.88 " 57,26  TT.L49 58.79

L 330.20 324,59 137.87 112.89 326.49 120.34
1967-1  198.56 212,29 T6.35 71.21 207.65 72.79
2 107.80 159.59 119.95 115.88 172.50 117.k42

3 162.00 175,41 98,24 152.64 170.88 129.65

L 308.68 374.37 128,89 130.20 352.18 129.81
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Table 33. Cont,

Breeding Mixed Percentape of the Average Percentage of
Quarter Area Area Msan of the Quarter Pampean the Mesn of the
Breeding Mixed Region .Quar;er (P?mpean
Area Area egion
1968-1 248.92  26h.29 95,72 88.65 259,10 .  90.83
2 62.60 77.82  37.96 .56.50 T2.68 Y
3 1k4.60 127.k5  87.68 110.91 133.2h 101.09
L 302.8)% 332.63 126.k5 115.68 322.57 118.90
1969-1  255.2k 293,73 96.15 96,53  280.73 68.41
2 252,72 196,10 153.26 143,84 216.55 ALY RS 1
3 120.€0 50.84  73.13 Lh.2h  Th.l2 56.k5
L 240,84 2L6.53 1C0.56 85.74 2LL.61 90.16
1970-1  313.68 236,18 120.€2 112,77 328.58 115.19
2  120.96 TLLT  T3.35 54,07 90.18 61.38
3  1h4o.48 105.71 85.19 91.99 117.L6 86.11
L 146,64 194,96 €61.23 67.80 178.64 65.84

#{ilimeters for quarter.

Source: Constructed on the basis of information obtained from the
Servicio Meterologico Nacional; see text for computational
procedure, '
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