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"eeo You know, these diagrams on which

variations over time of prices, inte-
rest rates, etc... are represented by
upwards and dowrwards zig-zag lines.
While I was analysing the crises, I
tried several times to calculate these
peaks and troughs by fitting irregular
curves, and I believe that the essen—
tial laws of crises could be mathema-
tiecally determined on the basis of such
curves. I still think this is possible
given sufficient data..."

K. Marzx
(letter to Engels 1873)




INTRODUCTION

Livestock cycle theory has received a lot of interest
from agricultural economists, However two points seem to deserve
more attention and are the subject of this thesis: the problem of
simultaneity in cobweb models applied to livestock and the welfare

analysis of cobweb-like fluctuations.

The first question raised is: should a livestock sup-
ply model be recursive or simultaneous ? This point is not really
new in the literature but it has been quite neglected as to its
theoretical foundations and implications. An analytical discussion
is needed to bring some light on the subject; such an attempt is
made in the dissertation with pork production as a reference. It
shows that there exists a built-in interaction between supply and
inventories in the hog cycle.

The second topic deals with an effort to evaluate the
welfare losses resulting from cyclical fluctuations. Applied wel-
fare analysis is used in the context of the cobweb and it allows
to evaluate both allocation and distribution effects of the hog

cycle.

In the first chapter, I review some of the literature
dealing with livestock cycles and particularly the two wellknown
theories, namely, the cobweb and the harmonic motion. The alleged
superiority of the latter is questionned. Furthermore, its pu-

blished formulation does not bring any light on the supply-
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inventories relationship although it is a natural part of this ap-
proach to livestock cycles. Previous expositions of the simulta-
neity problem are then reviewed and their shortcomings pointed

out.

In chapter two, I attempt to clarify the relationships
between the various types of supply specifications used in hog mo-
dels, in particular between recursive and simultaneous specifica-
tions and between models explaining inventories on farms and those
explaining directly liveweight marketed by lagged price. This ana-
lysis throws some new light, I believe, on the economic interpre-
tation of the estimated parameters and essentially the supply
elasticity, The next step is to formulate explicitly the conse-
quences of the inventory-supply interaction on the dynamics of
the cobweb and on the stability conditions. The third aspect of
this addition to the cobweb theory is the analysis of its implica-
tions for estimation procedures. The biases which may arise in
both supply and demand elasticities when recursiveness is impro-

perly assumed, are discussed analytically.

Chapter three gives an account of the empirical results J/'
of estimation on the basis of French hog industry. Although a
complete market model was estimated, inqluding demand, margins, fee-
der pigmarket, and imports, emphasis ha; been placed on supply,
and the other equations have not received as much attention. Some
particular features of the French hog industry are discussed in

the light of these empirical results.

Chapter four deals with the welfare aspects of cycli-
cal fluctuations. The approach is based on consumer and producer
surpluses, already applied to the welfare analyses of random
fluctuations of agricultural Prices. An empirical illustration

is presented on the basis of the estimated model of chapter three.

It gives an order of magnitude of the efficiency loss due to the
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fluctuations along with the resulting distribution effects both
in the short run and in the long run. This last chapter is one of
the possible applications of the estimated model which makes use
of the theoretical discussion of specification problems. Since the
welfare analysis is carried out in the cobweb framework, and since
the concept of surplus used must be consistent with micro-economic
foundations, the discussion of the nature of the supply of chap-

ter two is used in this welfare application of the estimated model.




Chapter I

A SHORT REVIEW OF LIVESTOCK CYCLES THEORY

Basically two schemes have been proposed to explain
livestock cycles; the cobweb and the harmonic motion. The cobweb
theorem has received considerable attention from agricultural
economists, both from a theoretical and an empirical point of
view, Following Lorie Bﬂ, Larson [?2] recently argued that “The
cobweb model seems to be so intriguing, and so persuasive, that
it is uncritically accepted on meager grounds”, Then he goes on
to write "there is a basically different model, which I have ter-
med harmonic motion that provides a more likely explanation of the

hog cycle and many other agricultural production cycles”.

In a review article on both theories McClements [?6]
criticizes Larson's assertion that the superiority of this model
is based on two main issues: the periodicity of the cycle and the
reversi;ility of the supply function. I shall review the discus-
sion of these problems and follow with the estimation procedure

difficulties. But first let us present briefly the two models.

Cobweb vs. harmonic motion

In his classical article on the cobweb theorem,
Ezekiel [11, P- 272] states three conditions fof the theory to be
relevant to a commodity: (i) where production is completely deter-

mined by producers' response to price, under conditions of pure
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competition (where producers base plans for future production on
the assumption present prices will continue, and that his own pro-
duction plans will not affect the market); (ii) where production
cannot be changed, once plans are made; and (iii) where price is

set by the supply available.

These features may be expressed in the following simple model:

COBWEB MODEL

(1.1) demand p, =a+ b Qi , b<oO
s
(1.2) supply Q. =c+gP 9?2 0
e . S d
(1.3) equilibrium Qt = Qt

where w is the time duration of the production process. As is well
known, this model yields a cycle with period 2w, and which is '
convergent or divergent according to the relative slopes of the
supply and the demand. Ezekiel was aware of the limitations of
such a model to explain agricultural cycles. He discussed briefly
the possibility of a nonzero short—run‘elasticity of supply and
mentioned lag of farmers' response tolprices which could increase

w in the above specification.

Harmonic motion differs from the cobweb in the beha-
vioral assumption with regard to producers: "Reference to a supply
curve might well be supplanted by a decision rule which is highly
conservative, in the sense of involving little explicit prediction
of future events. Producers do not in fact decide to produce a
given level of output in response to an expected price, but rather
decide to change the current rate of production in response to cur-

rent prices, or current level of profits" E33, P- 165].




HARMONIC MOTION

d
(1.4) demand Pt =a-b Qt
. d B =
(1.5) producers'behavior t - C (Pt - P)
dt
» s —
(1.6) production lag Qt A Bt
. s _ d
(1.7) clearing Qt =9

where Bt is the breeding stock and P is the equilibrium price.

This model generates a production and price cycle of period 4w.

1 - Periodicity

"The chief difficulty in accepting the cobweb as the
explanation of the hog cycle has been that the hog cycle is usual-
ly about four years long (slightly less in some countries), where-
as, inview of the 12 months production period for market weight
hogs, the cycle should according to the cobweb theorem be two years
long" E33, P- 172]. It is a fact that known hog cycles have a pe-
riod of more than two years, although one year is the average pro-
duction lag. The period is about 4 year; in the United States, but
it varies from 36 to 40 months in most European countries and it
is 52 months in the Netherlands [25, P- 144]. This evidence gives
support to Larson's assertion that his model is consistent with the
facts, and he considers that the arguments advanced to reconcile
the cobweb with observed periodicity are not very convincing;

they are based mostly on a lag between prices and production res-

ponse [19, P- 32].

McClements suggested mistakenly that Nerlove's partial

adjustment hypothesis is one way to alter the period. "Depending
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on the speed of adjustment this mcdel can imply cycles of more
than twice the production lag" [?6, P 145]. It is clear however
in Nerlove's article [@O, = 232], that neither adaptive expecta-
tions nor the partial adjustment hypothesis alters the periodicity
since the difference equation of prices and quantities is still of
order one. Only the stability domain is enlarged due to the fact
that the producers'short-run reaction is less than the long-run

supply elasticity would imply.

Since observed cycles have a period longer than twice
the usual production lag, we cannot do away with the assumption of
a response lag longer than the production lag if the cobweb is to

be the framework used to explain the hog cycle.

Is there a great difference between the economics in-
volved in this hypothesis and the one underlying the mathematical
formulation of Larson? There should be an intuitive explanation,
based on economic analysis or technology, of the fact that the
phase angle between price and production is twice the production
lag. Larson does not give such an explanation, but says only,
"First there is a shift of 90 degrees (i.e. one fourth of the pe-
riod) caused by price being equal to the rate of change of planned
output, and then there is a further shi?t of 90 degrees caused by
the fixed production lag" [32, p. 379].‘The solutionin deviations
from equilibrium of the differential equation derived from model

(1.4) to (1.7) given by Larson [32, p. 37@] is (assuming bcm = 1),

mt
(1.8) p, = cos (§;'+ ep)

t
(1.9) q, = cos (12‘;]-+ ey

"Where, if eP and eq differ by T radians, the solutions

are consistent and the system is in resonance",




But equations (1.8) and (1.9) solved explicitly with
respect to time, have built-in an implicit relationship between
q, and Py 0w’ Taking T? = 0 and eq = T, as required by Larson

for resonance we get -~ :

. B Tt
(1) qt = CoS (5;-+ )
(ii) = T

Py = coS 34

cos e (t - 2w)

From (ii) Pt—2w v

compared to (i) it implies: 9 = Pyioy” This relationship comes
from the reduced form of (1.4) through (1.6), but the lag cannot
originate in the demand where adjustment is instantaneous. I must
therefore be built—-in the "supply" equation, which supposes, just
as cobweb users do, that there is a lag between price changes and
response to them. Moreover the constraint that makes the response
lag equal to the production lag is quite strong. The main objec-
tion to Larson's model is that the underlying economic theory is
unclear. His model may well represent reality, but it does not

explain why the periodicity is 4 times\production lag. The supe-

iority of harmonic motion over the cobweb is open to question, at
least on the periodicity point of view, to which Larson gives

great weight.

1/ The assumptions on the coefficients which lead to this equality
between lagged prices quantities deviations, seem quite un-
realistic.




2 - Reversibility and the nature of

the supply function

Ezekiel's exposition of the cobweb theorem has been
criticized, mainly on the basis of the reversibility of the sup-
ply curve involved [}, jo )8 6]. It is clear that the domain of
application of the cobweb is in the explanation of short-run
fluctuations, However the reversibility implied by Ezekiel in the

treatment of the theory, is a long-run characteristic,

From this observation, Ackerman suggests that produ-
cers' behavior is better expressed by shifts of the short-run
normal supply curves, "Between the sharply rising market supply
curve and the very slowly rising long~term supply curve, there
exists, accordingly, for some time following cultivation year a
moderately rising short-term normal supply curve" [}, P. 154].
This would lead to a cobweb converging more easily than is assu-

med in the traditional interpretation.

This point is certainly wvalid, for it is always a de-
licate task to interpret supply elasticity estimates in the light
of static supply theory and consequently for policy purposes. But
this is more a problem in supply theorx_than in cobweb theory.
And what it changes in the latter is mainly the stability condi-

tions.

In any case, while the supply curve has an economic
basis related to the equilibrium of the firm and of the industry,
it is not so for Larson's équation (1.5). The economic interpre-
tation of the coefficient c¢ in (1.5) for example in not clear.
Furthermore, an estimation procedure has not been developed for
the structural equations of the model (1.4) to (1.7). Empirical
verifications put forth by Larson [32], French and
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Bressler Y [12] or others [?Q], are based only on the periodicity
argument using spectral analysis or similar techniques. This is a

rather doundabout method of empirical verification.

In the specification of equation (1.5) there is an
interesting point made by Larson, especially for the livestock
cycles he actually had in mind, It is the assumption that breeding
decisions are made continuously over time. But there exist a cons-
traint on decisions a any point in time which is not taken into
account, Altering the breeding stock Bt cannot be achieved without
influencing the sales of females for slaughter at time t because
the stock of animals in the whole herd a t is fixed by past deci-
sions, Therefore sales Q at t do not depend only on the breeding

stock at t-v as in equation (1.6) but also on the change in B at

the same time t, If this has little relevance to crops for which
seeds count for a very small fraction of the output, it is a genuine
part of livestock production and its consequences should therefore
be explored: We shall do this within the cobweb theory where it is
simpler as fare as interpretation and estimation are concerned. We
will see that if this biological counstraint is accounted for, mo-
dification of the supply equation is required with an interpreta-
tion of supply parameters going along with it. A negative instanta-
neous supply response to price follws,,which changes the dynamics
of the cobweb and the stability conditions. A practical consequence
of this current price effect is that the model loses its recursi-

veness and simultaneous equations are then required throughout.

B 1/ Considered by Larson "most dramatic verification of the model".
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3 - The relationships between breeding

stock and supply

Supply theory deals with the relation between output
prices and quantities Y produced. However some students of hog
supply use farrowings as the dependent variable [ﬁ9], others use
quantities marketed measured through slaughter [7, 22, BQ]. Most
use both inventories and slaughter [?4, 37, 42, 52]. As data on
farrowings and inventories are not available in many countries
including France, we may raise the question of the relationships
between the various specifications. To be more specific, one may
wonder if the supply elasticity derived from the different speci-
fications has the same meaning. : . This can be done
by trying to find out the analytical correspondence between supply
specified as a lagged-prices, marketed-quantities relationship on
the one hand, and supply specified as a lagged-prices, inventories

(or farrowings) relationship, on the other hand.

The second aspect of hog supply specification to be
discussed is the theorétical foundation of the interaction between
inventories and supply which leads to drop the assumption of an in-
elastic short-run supply as will be seen later. Although it has
been quite neglected by many authors, this is not really a new
idea. Ezekiel already mentioned a possible short-run adjustment
of the level of production in the short-run for commodities sub-

ject to cycles Ell, P- 272].

"In many commodities farmers can do little to increase
their future production, once they have made their initial commit-
ment in acres seeded or in animals bred. But altho they cannot
increase, they can reduce at any time until the product is finally

marketed, by plowing up portions of the crop or letting it go un~-

1/ And more generally, or course, with factor prices and prices of
output substitutes.
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harvested, by slaughtering breeding stock, or by slaughtering pigs
young instead of fattenning them. There is then in practice some

elasticity of response left, on the downward side at least".

Lorie [35] and Shepherd [§7] discussed again the pro-
blem later (1947) and also Breimyer in 1955. The first formal ver-

sion of this idea is due to Hildreth and Jarrett[?4, chap. II and
vI].

"One question about livestock supply that has been
the subject of much discussion is whether an increase in current
prices tend to increase or decrease current marketings, It has
often been asserted that in the absence of offseting factors, an
increase in the price (particularly of cattle) leads to favorable
anticipations, to an attempt to build up inventories and lower cur-
rent sales, and to a strengthening of the tendency for current
price to rise. This is cited as a destabilizing tendency in live-

stock production".

Their model may be summarized as follows

(1.10) A =g (1)

(1,11) S, = f (P I, A )
(1,12) Iy =I, +4d (At - st) + v,
where

I, = number of animals at hand at the beginning of the tth time

period
A = quantity of livestock produced during the tth period
St = quantity of livestock and livestock products sold during the

tth period




- 13 -

Pt = price of livestock products

random variable

<
[]

Exogenous variables are not repeated here for simpli-
city. Equation (1.10) says that quantity of livestock produced is
determined by beginning inventories; but supply St is not neces-

sarily equal to quantity produced A it is affected by price ac-

’
cording to equation (1.11). The sup;ly system is closed by the
inventory relation (1.12), which is not defined as an exact ac-
counting identity because of the aggregation over various animal
types [?4, P. 21]q The results gotten by the authors by both ordi-
nary least squares and limited information maximum likelihood are
consistent with the assumed interaction between breeding-stock and
supply i.e. the current effect of price on the supply of live-

stock is negative.

Several authors have failed to refer to this analysis
to explain their results showing a negative current price effect
on supply of meat [30, 21, 31, 3§]. One of the reason may be that
another rationale exists to explain a positive effect of current
price on meat supply: the increase in weights in response to
higher prices. Several authors found results consistent with this
effect [?9, 10, 21, 19, 52] .- The reasop why opposite results were
obtained by different authors may depend on definition and measure-

ment of the supply. This point will be discussed in chapter II.

The inventory-supply interaction was discussed again
in a formal model by Reutlinger in 1966 on beef and by Tryfos in
1974 on beef, veal, pork and lamb. Tryfos builds on Reutlinger's
work which dealt with a recursive model. He sets up a model in a
simultaneous framework and shows clearly the rationale of the ne-

gative current price effect on the number of animals marketed.

Neither of these two authors refer to Hildreth and
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Jarrett's work although their model is quite similar from this

viewpoint, as may be seen below with Tryfos' model.

(1.13) A = aj +ay It. (Available supply)

quantity of livestock available during period t,

g
ct
i

It = inventories at the beginning of period t.

*

(1.14) It+1 = b0 + b1 Pt + b2 Ct (desired inventory)

Pt = live animal price

Ct =-iost of feed

I§+1 = desired livestock inventory at the end of period t.
_ t {(partial adjustment

(1.13) Iy e =€ (T¢ It—l) hypothesis)

(1.16) S, = At - d (It+1 - It) (inventory relation)

The two equations to be estimated simultaneously are

the following :

(1.17) It+1 = cbO + cb1 Pt + cb2 Ct + (1 - ¢) It

.

(1.18) s, =a

: 0 + (a1 +d)y I, - dl

t t+1

Empirical results confirmed the expected signs in the
functions, namely the positive effect of current prices on ending
inventories and the corresponding negative effect of enfing inven-

tories (I ) on current supply (St). The problem with Tryfos'

t+1
article is that the relation of his model to the supply function
of the cobweb is not abviated. This may be the reason why he calls
price elasticity of supply the negative current price effect and

price elasticity of inventories the positive effect of current
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price on ending inventories. Although literally correct this wor-
ding may be misleading. The negative price response is rather in-
consistent with the micro economic fundations of supply theory. I
would prefer to relate this response to the investment demand for
breeding stock and to derive the long-run supply elasticity which
one expect to be positive from the inventory relation (1.17).

this is the subject of chapter II where I show the relationship
between the parameters of various supply specifications, and seve-
ral consequences of the inventory-supply interaction on the dyna-

mics and the estimation of the model.
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Chapter II

THE INVESTMENT DEMAND FOR BREEDING STOCK

AND SUPPLY FUNCTION

In this chapter I will develop a model of hog supply
along the line of Hildreth, Jarrett and Tryfos' work, but I will
set it in the cobweb framework, so that the interpretation of the
different specifications becomes easier. I will also show that
this model, where marketings depend on current price and price
lagged by w units of time (w = production lag), takes a simple
autoregressive form when partial adjustment or adaptive expecta-
tions are assumed. The long-run supply elasticity may then be de-
rived in a simple way as in other Nerlove type models. This form
is particularly useful when there is little aggregation over time,

such as when guarterly data on marketings are used.

Current price affects both numbers and weights of ani-
mals slaughtered at each point in time. The relation between speci-

fication in numbers and live weight is also discussed.

Then, I analyze in a formalized way the consequences
of the current price effect on the dynamics of the cobweb and the

possible biases incurred by assuming avay the current price effect.
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1 - A supply function derived from the

investment demand for breeding stock

The authors quoted above specified a model with a
high level of aggregation over time by using annual data. I use
a model where the production lag is defined more accurately, and
consequently the inventories are substituted for a narrower animal

group in the herd, namely the breeding stock.
Let us define the variables included in the model.

is the number of sows bred during period t.

H_, is the number of animals (males and females) which may be
bred or slaughtered during period t.

is the number of animals sold or slaughtered during period t.
is the price of meat, i.e. the output price, but it may be
thought of as a vector of output, substitutes and factor

prices, It is defined as output price to keep notations simple.

Given the production lag w, the offspring of the females bred in
period t-w will be available for slaughter in period t. For hogs,
adding the gestation period (about 4 months) to the slaughter age
(6 to 8 months) makes a production lag 5f about a year. We can
write a technical relationship derived from the biology of the

species :

(2,1) H =mB

Where m is a technical parameter, approximately the
number of piglets saved per litter, It is a little different since
H, is defined so as to include older sows which may be bred again

t
or slaughtered. One may raise the question whether the lag w is the
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same for this component of Ht' as for the young sows. If sows

are in the average kept about a quarter after weaning, the lag

would be 5 to 6 months. Moreover some bred sows may also be dis-
carded at the beginning of the gestation. All these arguments may
lead to a production lag overlapping several time periods especial-
ly if the data refer to a short time unit (month, quarter). In
.practice, it may be necessary to generalise Y relation (2.1), but

this does not alter the argument carried in the model.

Given the definition of the variables, we can write
the equivalent of the inventory relations of Hildreth and Jarrett

(1,12) or of Tryfos (1,16) as an exact accounting identity Z/
= +
(2,2) H Bt [

The three variables are dated by the same period
since. they are all flow variables while previous modelsuse stock
variables (inventories). Here Bt refers to the change in the
breeding stock. We can note that all the animals present in the
herd in period t are not included in the variable Ht, but only
those eligible for breeding or slaughter 2/. The model includes

only the animals which may be affected by farmer's decision during

period t. Identity (2.2) means that the. output (Ht) of the herd

T
1/ (2.1) could be written as Ht = iio m, Bt—w—i' where the pro-

duction lag lies between w and w + T.

2/ In the case of Tryfos, the reason he gives for writing a less
constrained relation is questionnable. The fact that At (here

Ht) is not observable does not matter. It does not appear in

the estimated relations,

g/ Again, although the young sows may be bred a little older than
usual slaughter age, identity (2.2) still holds when the lag is
allowed to spread over several time units in relation (2,1).
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may be either bred (Bt) or sold during a given time unit. While

Ht is predetermined it is not so for supply St since it is affected

indirectly by the investment demand for breeding stock Bt'

(2.3) B =0a. +oP

Equation (2.3) is a usual demand for investment. In-
crease of output price is assumed to affect positively the demand

for breeding stock., Price expectations will be discussed later.

Relations (2.1)  (2.3) are the structural equations of
the supply behavior of hog producers. Depending on data availabi-
lity, estimable functions may take different forms, but the struc-
tural form imposes an overall consistency on the parameters of the

different partially reduced forms derived from the structure.

Combining (2,1) and (2,3) we get what, I believe,
should be considered as the true supply equation in livestock mo-
dels i.e. the form consistent with the “microeconomic definition

of supply.

(2.4) H

+
g =BGy +m AP

This is the relationship between the available supply
at t and the lagged price which has actually induced this level of
supply, or more rigorously this level of production. As the concept
of supply elasticity refers to the relative variation of output
induced by price variation, whether this output is sold or stocked
by the firms, the relevant parameter to evaluate supply elasticity
should be m g. Because of the linear form the supply elasticity at

mean values is given by :

(2.5) C=ma

my o
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This is the procedure used by Harlow [}9, p. 39],
whose model explained the farrowings by lagged price, Available
supply is just m times the farrowings and both models yield the

same concept of supply elasticity.

Several workers have used marketings as the dependent
variable with lagged prices as explanatory variables E7, 30, 22].
This specification is intuitively appealing when one wants to
explain directly marketed quantities. From the 3 structural equa-

tions we can also derive an expression for marketings or sales.

(2.6) S, =ma

2.7 S

a

L =0 m-1) +mop, - aP

t

= Equation (2.7) is not strictly speaking a supply
equation, since marketings depend not only on lagged price but also
on current price. This equation reflects the dual nature of inves-
ment decisions concerning the breeding stock which have both lag-
ged and instantaneous effects on supply. I, would suggest to call

(2.7) sales or marketings equation.

= While Harlow's specification of supply (2.5) is
consistent with the invesment demand approach to the hog cycle, it
is not so for "supply equations" defined by St depending only on

lagged pricé P . The present model is consistent with a purely

t-w
recursive farrowing equation, but requires a sales equation with
both lagged and current price. In that sense a purely recursive

sales equation is not correctly specified.

=« Such a recursive sales equation does not provide an
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appropriate concept of supply elasticity as in (2.5) . Suppose for
the moment that a consistent estimate of the parameter mo could be
. . . 1
derived from the recursive sales equation —/. A natural way to eva-

luate supply elasticity would then be from

(2.8) 6. = mo>™
5

But this is just an apparent supply elasticity, not

equivalent to the one used by Harlow for example. Moreover the true
supply elasticity O is overvalued by 01, since consistency of the
model implies H > S, How large is the discrepancy between 01 and
g ? An approximation may be derived by noting 2/ that H = S m/ (m-1),
For hogs the magnitude of m lies between 5 and 10 and the relative
error on supply elasticity is in the domain 25 % to 10 %, since we

have

(2,9)

[

w0y |

Kettunen found an apparent supply elasticity of 0.25
and a true supply elasticity (by using quantities produced instead
of sales as dependent variable) of 0.20 [}0, p. 4@].

= The sales equation (2.7) may be used however to eva-
luate the true supply elasticity ¢ defined in (2.5). The total deri-
vative of S with respect to price P will give the total effect of
a price change ou future sales whenever they occur (immediately or
later) . This corresponds intuitively to a notion of supply multi-

plier or elasticity. The long-run multiplier is :

1/ This is unlikely because of, the specification error resulting
from dropping Pt' This point will be treated in section 5.

2/ From (2.1) and (2.2) ; H=m B; H=B+S ; B= S/(m - 1) and
therefore H = m S/m - 1,
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as o
== I —_— =m0 -0a=0 (m-1)
dp =

The long-run elasticity Y is then given by

ds

(2.10) . =a (m-1)

YRLT
LT

recalling the relationship between H and S we get

(2.11) as |

i[9
i
=]
Q

|1
i
Q

consequently we derive from (2.10) and (2,11)

ast ast

+
3 Piw 9 P

(2,12) ( ) = (ma - a)

w1 |91

YRE-
1
q

The true supply elasticity is given by the algebraic
sum of the elasticities cfsales with respect to lagged and current

prices.

Relation (2,12) as well as the sales equation (2.7)
show that there is a relationship between elasticities with respect
to lagged and current prices. Lagged price effect should be m ti-
mes current price effect, This gives a way to check the results
of a fitted model: current price effect on sales may not be "too
large". At the minimum current price effect must be smaller in
magnitude than lagged price parameter for the supply elasticity

derived from (2.12) to be positive.

1/ When partial adjustment will be added to the model, this is no
longer the long run concept of elasticity.
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= The true supply elasticity may also be derived from

the investment demand function (2.3) for breeding stock

- 5 _ ~
g-. 3 Pt =0 = using H = m B
B t B

- d B -

2 tenmaz=a

- darp -

B t H

Although inventory functions are not strictly inden-
tical to the investment demand, since inventories include not only
the breeding stock but also the offspring, the inventory elasti-
city (in Tryfos'model for example) is closer to the notion of sup-
ply elasticity than the negative response of sales to current
prices. Inventories are often fhe only stock data available on the
herd, so that workers estimate inventory demand functions. However,
the investment demand function appear to be a more rigorous way to
formulate the decision making, since changes in the breeding stock
depend only on current decisions, while changes in inventories are

also affected by decisions made in the past.

2 - Long run supply elasticity and

the sales equation

It is misleading to qualify short-run supply res-
ponse Y the current price effect in the sales equation (2.17). It
is related to investment demand and should be called accordingly.
The possible confusion appears when one drops the assumption of
full adjustment of breeding stock to prices, i.e. the full adjust-

ment of supply. The introduction of the partial adjustment hypo-

1/ As done by Kettunen for example [30],
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thesis into the behavioral model should be made through the invest-
ment demand equation and not directly into the sales equation (2.7)
as done by some authors [7, 3Q-_] .
x
Let Bt ’
ted in period t. The partial adjustment hypothesis implies a new

form of model (2,1)~(2.3)

the desired level of breeding stock inves-

(2.13) B

e =% t O P
(2.14) B -B . =y (B =B_ ) o< P gt
: t t-1 t g-1" ' S¥<
(2.15) Bt = % + (1 - ¥) Bt_1 + WaPt

Equation (2.15) may provide estimates of both long
run and short run elasticity if data on breeding stock are availa-
ble. 0.P/B is the LR supply elasticity and } a P/B is the SR supply
elasticity, both are positive as usually expected. Now, equation

(2.15) can be written in.terms of available supply H by using (2.1)

+m Y aPt—w

(2.16) H =myay +m (1 -¥) B

-w-1
This may not be a practical equation to estimate be-
cause of data limitations, but the sales equation is much nicer to

both estimate and interpret. By using (2.15) and (2.16)

s, =y % m-1) + (1 -79) (mB

- + -
N Btd) mlpoLPt__W qut

t-~w-1

Using the relation between Ht—l and Bt—w g we get the simple auto-

regressive sales equation,
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(2.17) st=tpao (m-1) +(1-9) S __, +mwaPt_w—tpaPt

This equation includes both partial adjustment and
inventory-supply interaction in a form close to the cobweb. In this
equation Yo (m - 1) P/S will serve to calculate short run supply
elasticity,a (m - 1) §/§ long run supply elasticity, Y o the inves-

ment demand effect.,

Equation (2.17) takes an interesting form, since,
although it involves price lagged by w units of time, the intro-
duction of a partial adjustment assumption is made by using the
dependent variable lagged by just one unit of time. This would not

be obvious if one specified supply behavior directly with a sales
®
t
then tempting to specify partial adjustment with the production

equation of the form S_ = £ (Pt_w) in the recursive case. It is

lag w as the time unit in the following way

x
= ' -
S S ¥ (st St—w)

where the coefficient of St—w would be interpreted as one minus the
adjustment coefficient Y'. At one time I made such an attempt, with-
out success. Kettunen also did the same [30, P- Si], but the coef-
ficient was very small (0.08) and not significant. The simple form
given to the sales equation with slow adjustment by the breeding-

stock, supply interaction seems to add a nice coherence to the
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overall supply behavior implied by the model 1/,

3 - Supply in numbers, supply in weights

All the previous models have been specified in num-
bers. But the relevant variable for market equilibrium is the live-
weight marketed. Current prices have a positive effect on average
carcass weights, as is well known, e.g. Harlow [19, p. 4@]. More
recently, Myers, Havlicek and Henderson [?8, 3%] provided us with
a more sophisticated model of short-run 2/ supply behavior. Basi-
cally, they consider the problem of the profitability of delaying
the sales of fattened animals when prices are changing. They expect
total live weight at time t to depend positively on current price
and negatively on the price expected for the next unit of time,
where the available animals at t will still be in the suitable
weight range for slaughter. The difficulty is that expected pri-
ces depend heavily on current prices, as the authors were aware,
making it impossible to separate the two effects. It seems to me
that they could have introduced in their model one more function
based on the relationship between hogs' age and their average
weight; they could have then sorted out the two components of
supply: numbers and weight per head. What they really tended to
show is that when prices go up, farmers anticipate further increases
and delay the sales. This is the same as saying that average weight
increases with price, at least this seems to be the only way to ve-

rify their hypothesis. Using total live weight as they did leads to

1/ Marketings lagged by just one unit of time (St—l) are introdu-

ced in a recursive sales equation in Chin, Pando and West [7]
without discussion of the different lag for the price and the
dependent variable,

2/ Compared to the previous notion of short-run elasticity this a
"very short-run problem".
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a misleading interpretation of their results. They found a nega-
tive current price effect in a model very close to (2.10) with
liveweight instead of numbers as dependent variable, which may be

stated with some simplification as

(2.18) Q. =g H -0y~ 0P,

where Qt is the total liveweight marketed.

But one may also explain the negative sign by the
investment demand effect, which plays a negative role on the number

component of the total liveweight supply.

when it comes to explain the supply in weight on the
market, many authors specify a function like (2.18), where in some
cases the number supplied St takes the place of Ht, the available
supply [52, 10, 13]. In the context of Tryfos' model where he dis-
cussed the current price effect, I consider this specification to
be inadequate to evaluate the overall current price effect. This
is in fact an aggregation problem between the behavioral equations
on numbers on one hand and average weight on the other, Both de-
pend, with opposite signs, on the current price. To make the pre-
sentation nicer, let us approximate (2.17) by the corresponding

equation linear on the logarithms

. tat —th? ]
(2.19) Log S, Y's' + (1-Y") Log st_1 +¢ ol Log P,

Pt
+¢{00 Log P,

If we formulate a similar constant elasticity model

for average weight, with also partial adjustment we get

- n " - " " 1"
(2.20) Log W_ P"s" + (1-Pp") Log W, t ] 9 Log P,
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We have a simple form for the aggregate liveweight
marketed (assuming ' = y" = § for simplicity, with no real justi-

fication),

Log Qt = Log St . Wt

(2.21) Log Q. Y (s' + s") + (1-Y) Log Q_y * WOI Log Pt—w

) "
+1p(00+00) Log Pt

The only parameter which deserves the name of (very)

0
only way producers may affect supply in the short-run when numbers

short-run elasticity is 0! in theaverage weight equation. This is the

are fixed (by a different production and decision process related

0
by the investment demand. This is why 06 > 0 is consistent with

to weights). The parameter 0! (in 2.19) refers to future production

the usual sign of a supply elasticity, while 06 < 0 is not.
I have argued previously that the true supply elasti-
city is given in the model expressed in numbers by the sum of lag-

ged and current price elasticities. In the present notations

~ 1]
(2,22) g = 01 + 00

But the decision on numbers determines only one compo-
nent of the supply in liveweight, Taking the weights into conside-
ration one may argue that the total derivative of Q with respect
to P in (2,21) is in fact the relevant parameter to call supply

elasticity. Calling O_ this parameter, we have

Q

(2.23) oQ = cr1 + 00 + oo

0 . measures the complete effect of a 1 % change in

Q
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prices on future production measured in weight. Since we know a

priori that 0} and o" have opposite signs it may well be that a

0 6]
recursive sales equation in liveweight would provide with 01 a
good approximation of O.; but one cannot be sure that it is the

Q

case in general.

Equation (2.21) is suitable for discussing the conse-
quences on the dynamics and the stability of the cobweb, with the
investment demand effect and the (very) short-run supply elasti-

city on weights working in opposite directions.

4 - Dynamics and stability conditions

As already noted, the relevant variable on the supply
side for market equilibrium and stability is total liveweight marke-
ted, even though for economic analysis other specifications may be

more suitable.

As I want to illustrate the consequences of the inven-
tory-supply interaction on the dynamics of the cobweb, I drop the
partial adjustment which is known to have a stabilizing effect.
Then, denoting by GO the algebraic sum of 0} and 0. we have the

0 0
liveweight sales equation. In the constant elasticity case,

sales equatio
+0 ( 4 n

A -« 4+
(1) £ s 01 Pi w o Pt in liveweight)

where lower case letters stand for the logarithms of corresponding

variables.

Assuming a constant elasticity of demand for simpli-

city,
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(ii) d

t eo+ 5] P, {demand)

|
Qs

A (iii) q. = d {(clearing equation)

Figure 2.1 gives an illustration of the inventory-

; supply interaction on the shape of the cobweb, which takes now a
' skewed face, since supply at time t is no longer predetermined, but
depends also on current price, Figure 2.1 assumes that investment
demand effect on numbers (06 < 0) dominates (very) short run price

elasticity of average weights (08 > 0).

Figure 2.1 - Cobweb with current price effect
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A change in the price at t-w means a movement along
CA, which sets the level of production or available supply. But
since in A there is an excess supply, prices start to decrease,
breeding stock is reduced, sales are therefore increased according
to line AB. Market equilibrium occurs where AB (whose intercept is

set by Pt—w) meets the demand curve DB.

Under these circumstance prices and quantities will
trace the ABCD parallelogram (in the case of a stationary skewed
cobweb) . Without the negative current price effect the cycle would
be more stable i.e. converge by the path AB'C'D'. This approach
seems to fit rather well the sort of cumulative movement of prices

observed in the peaks and troughs of the hog cycle.

The stabilizing role of average weight is also clear
from the above equation; and whether the two opposite effects of
current price on liveweight supplied cancel is an empirical ques-
tion. Some, results suggest that the overall effect is negative [?1,
13, 3@]. Putting together Harlow's results on average weight (08 =
0.05) and Tryfos'results on numbers (06==-.13) tends to confirm
this evidence, but their work does not cover the same sample, and
may not be comparable.

Dean and Heady [}O, P. 856] estimated a supply equa-

tion for hogs with a current price effect,
(2.24) 6 =-0.11 +0.08P + 1.02

where Q is total liveweight of hogs slaughtered, Z is an "estimate
of Q based on predetermined variables". The positive sign of the

.. . 1 .
coefficient of P contradicts the above results —/, but it consis-

1/ Particularly Fox'results reproduced in the next section.
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tent with the authors'expectations, since they assumed it reflected
the short-run supply response on average weights. The standard de-
viations of estimates are not given in this article and the exact
nature of Z is rather ambiguous. I believe these contradictory re-
sults illustrate the possible misinterpretations of the various

specifications of the supply function.

The dynamics of the cycle may be derived analytically,
leading to slightly different stability conditions from the usual

cobweb ones.

Using (i), (ii) and (iii) and denoting by pé the de-

viation of P, from equilibrium 5, we get the difference equation:

(2.25) p! = P!,

Naturally both lagged and current price coefficients

matter for the stability condition which requires:

(2.26) -1 <—<0

Since 01 > 0, the expression is negative when 8 - 00

<0, i.e. B < 0y* the elasticity of demand should have a larger ma-

gnitude than the current price elasticity iu
The condition for stability is

(2.27) 01 < 00 -8

1/ On Fig. 2.1, the slope of AB should be larger in absolute value
than the slope of the demand so that intersection occurs on the
right of the equilibrium point, so that oscillations are obtai-
ned.
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Since it was shown previously that ¢ < 01, the elasticity of supply
may be quite a bit smaller in magnitude than the demand elasticity
and still yield a continuing cycle. Naturally, the stationary cycle
of Fig 2.1 is obtained when 01 = GO - 0.

The implication is that even with a relatively less
elastic supply than demand, continuation of the cycle remains pos-
sible., Further complexities are certainly required, however, to
give a complete explanation of the persistence of the cycle. Some
nonlinearities probably exist along the lines 2/ mentioned by
Waugh [55]; they prevent the cycle from exploding. In a sense, the
current price effect considered here is the kind of destabilizer

whose existence was pointed out by Waugh.

5 - Simultaneous or recursive cobweb ? Biases resul-

ting from inappropriate estimation procedures

Quite a few workers have used simultaneous equations
methods in livestock and hog supply research. Some were looking for
an estimate of "short run supply" elasticity which they expected to
be positive [ﬁO, 3?]. Others justified this approach‘by the inven-
tory-supply interaction [}2, i3, 24]. Hildreth and Jarrett were
probably the first to interpret correctly the negative sign they
obtained on the current price parameter. Fox [ﬁ3, p. 73] was inte-
rested in the possible bias on demand elasticity resulting from the
erroneous assumption that supply is predetermined, i.e. assuming
recursiveness instead of simultaneity. His results are presented
below since they illustrate the analytical discussion of the biases

given in this section.

1/ Essentially a supply elastic around equilibrium and less elastic
as we move away from equilibrium of the cobweb.
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Fox compared the results obtained by ordinary least
squares (OLS) and by indirect least squares (ILS) on a just iden-
tified model which includes a supply function in weight specified

as in (2.18) and a demand with price and income.

OLS
(2.28) p=-1.16 g+ .90y (demand)
(.07) (.06)
(2.29) q= .84nh (supply)
(,06)
ILS
(2.30) p=-1.14g+ .89y (demand)
(2.31) g=-.06p+ .77 1 (supply)

where, y and h are respectively, income and "an estimate of pro-
duction based on predetermined variables", Numbers in parentheses
are standard deviations of estimates. Variables are expressed in

logarithms,

The current price effecton sales in weight is actual-
ly negative, but it is not significantly different from zero, as
seen on the reduced form equation (not\shOWn here). The differences
between the estimates derived from the two methods are quite small
as pointed out by Fox. Assuming recursivity does not seem to be a

damaging simplification on the basis of the evidence.

It is interesting however to determine in a systema-
tic manner the direction and magnitude of the bias arising from the
improper use of a recursive model. I do this in the context of a
simple cobweb-like model with lagged price as an explanatory va-
riable in the sales equation. As stated before, when farrowings are

used as a dependent variable as in Harlow [}é], supply elasticity

is correctly estimated by assuming recursiveness. On the other hand,
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when sales are explained by inventories (or production) as in
(2.18) and (2.31), the coefficient of inventories is not used in
most cases to estimate supply elasticity, If however, one derives
supply elasticity by tracing out the lagged price effect through
available supply h, as in [_37]

(2,32)

Then the bias would still exist, since the first de-
rivative dq/oh would be biased as we shall see below, and as illus-

trated by Fox'results (i.e. 084 instead of 0.77).

Let us rewrite a simple simultaneous model suitable
for - the discussion of the biases which are likely to occur when

the current price effect is assumed away.

(2.33) s, = s + 01 Pt-w + 00 pt (sales equation, in heads)
(2.34) w, = s" + o' p (average weight l/)
t 0t
(2.35) dt = 60 + 0 P (demand)
(2.36) s, tw,o= dt =q, (clearing)

This model is particularly suitable for identifying

the parameters we have termed apparent supply elasticity o (very)

1’
and true supply elasticity 0 = @

"
Ol
+ 06. Of course there is a need to have at least one shifter in

the demand equation for the supply to be identified, Average weight

short-run supply elasticity © 1

l/ w, = Log Wt should not be confused with w without subscript

which is the production lag.
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equations like (2.34) have not been regarded favorably by research
workers because they usually lead to poor fit (see Harlow, p. 40,

R?® = .32). As this variable acts in a multiplicative way on the
liveweight marketed, it may be more desirable to aggregate (2.33)
and (2.34) for prediction purposes for example. By doing so, we get
a simple simultaneous cobweb with liveweight marketed as the depen-

dent variable on the supply side.

(2.37) d s + 01 Piy + UO P, + Et (supply)

(2.38) P, = ) + @ q, +tu (demand)

t

where § is the price flexibility of demand, assimilated for simpli-
city to the inverse of the price elasticity. Since we are interes-
ted mostly in 01 and §, we want to know the bias and inconsistency
of OLS estimates from the classical cobweb below, which drops the

. . . o1
current price effect on sales and therefore is strictly recursive —/.

(2.39) d, s + 01 Pt—w + Elt (supply)

(2.40) Pe 60 + & q. tu (demand)

it

OLS estimate of oy from (2.39) gives,

1
ZPt-w qt

(2.41) G, =

v 2
Py

where variables with primes denotedeviations from mean values.

l/ Recursiveness reqguires also cov (elt' ult) = 0 which may have

been accepted without enough justification especially in the
context of a block recursive model |52, p. 112], since the deci-
: F sion process on weights is not independent of the decision on

4 ' numbers (e.g. sows slaughtered).
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Now, since the observed time series is assumed to be generated by

equations (2.37) and (2,38) we solve these equations for pé, qé.

(2.42) qé A (O + 0. u' + eé)

]
1 Preyw 0 “t

(2,43) P

A (601 pt'____w + ui': + 6&:1':)

with A = 1/(1 - 500). These equations naturally show that unless

supply is perfectly inelastic to current price (0, = 0) or demand

0
perfectly elastic (§ = 0), together with cov (et, ut) = 0, neither
of these variables is uncorrelated with error terms in OLS estima-

tion of equations (2.39) and (2.40). Replacing q£ in (2.41) yields

s A 12 ' ' ' 1

°17 Tprz toZpeZ, + Ip, €L * Ogfpp, v

Using the probability limit operator, with the as-
sumption that €, and u_ are independent of Py (i.e. no serial

t t
correlation of the errors), we get

%

(2.44) p lim G, = AQ, = ———
1 - 600

1 1
Unless 0, = 0 or 6§ = 0 the estimate of 0, will be in-
consistent. Moreover given the assumed signs OO <0, ¢ <0, the

apparent supply elasticity will be overestimated even when sample

size goes to infinity,.

(2.45) p lim 81 > a,

How large could be the overestimation ? Fox's results

(2,28) to (2,31) suggest that it is about 10 % on the coefficient

of h which is an instrumental variable for lagged price. As an
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example, let OO = - ,05 and § = - 1,2; then A = 1,06 and the over-

estimation is 6 % which is not negligible.

Now, what is the error made by taking 81 as an esti-

mate of the true supply elasticity as defined in (2.22) or (2.23) ?

true supply elasticity

(2,22) 0 defined in numbers

a
n
a

o
+
2

(2,23) GQ = 01 + 06 + 03 true supply elasticity

defined in liveweight

- Supply elasticity in liveweight OQ

If we assume that the weight effect (05 > 0) does not cancel the

investment demand effect (06 < 0), then not only OQ is overstated

by Oy but it is furthermore overestimated by the OLS estimate 81

derived from a recursive model.

p lim 01.> 01 > OQ

The relative error of 81 relative to UQ is given by

plim 01/0Q

o )
(2.46) plim ! = 1 ' 1 g, <0

01 +-00 1+ oo/c:1 1 - 6o 0

Assuming a ratio 01/00 of - 20 and A = 1.06 the relative error is

about 11 %.

- supply elasticity in numbers ©

Given the definition (2.22) and (2.23) the error made on O by
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using estimate 81 is larger than the error made on T_:

Q

im O > >
pllm01>01 O‘Q a

But the largest error on O would be made by using a
recursive model on a sales equation in numbers, i.e. assuming

06 = 0 in (2.33). The OLS estimate of o0, would then be

1

Equations (2.33) to (2.36) may be used to evaluate

the bias as done above for 81.
plim O'1 =—————c,—
where 6 is the price elasticity of demand.

The relative error made on 0 by using the estimator

él is given by

3 1
plim El-— 01
- 3 L}
s 917%% %
L
0
o 1 1
. 1
plim — = ar ' g
R
01 6 ~ 0'0
= L} " < .
In the case 00 00 + 00 0, it can be
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1/

shown — that both terms of the product in (2.46) are in general
smaller that the corresponding terms in plim él/o. The relative
error made by using a recursive sales equation to estimate supply
elasticity (in numbers) is larger than the relative error made on

GQ' by using a recursive sales equation in weights. As an illustra-

tion, recalling equation (2.9), m = 10, 06= - .08, 05 = .03,
6 = %-= - 0.8 would lead to a relative error of about 20 % .

The bias on the supply side is illustrated on Fig.
2.2. When the cobweb is assumed to be recursive, we fit a biased
supply gq (Pt—w) by assuming that the points (pt—w’ qt) and (pt,
qt+w) belong to the supply curve, while only A and B are the rele-
vant points. When variables are expressed in logarithms, elastici-

ties are the slopes in the (g, p) plane.

While the bias on the supply side results from the
exclision of the variable Py there is also a bias on the demand
which comes from assuming away simultaneity. The recursive model
(2.39) and (2.40) gives the OLS estimate of the price flexibili-
ty §.

1/ First term |06| > |OO|; The second terms rank as stated if

qgl () g! + g"

0 0 0 0
—_— 0 —_ = — > ' o n
5= 06 5 5 or 900 800 + 900 GO 00

i.e. if " (8 - 0.) < 0; given that ¢! >0, this is part of the
0 0 0o .

stability conditions for the cobweb (2.26).
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Figure 2.2 - Specification bias from assuming mistakenly a
recursive cobweb

Sales, function of
3 : P l «=—lagged price
q. = a (p,_,Ipy

Biased supply

a A
Peey [~———~

- qt=q(p

t-w)

Sales, function of
w=—"current price

1, = a . lp._)

P, e
t /: B : Demand
1 [ =
: : dt d (pt)
1 |
] ]
| 1
. 1 |
1 1 1 ;
qt—w qt !
p’ q
N t “t
(2.47) 6 = —EET'
t

Tpyap =A*{60] Zp!2 +06Ter? +o Tur? +260 Ip! el

+ 0, (1+8d)) Ip: ur + (1+60,) Zule!}

Assuming again t-:t, u, serially uncorrelated and therefore uncor-

4 : related with p in the limit, we get (denoting lsp'2 by m,
; E t-w N t-w

.0l o a2Tn2 2
plim & Ip'al = A [6011r+6o€+00

2
o + (1+600) oue]




where Ge = var (et)
2
= va u
Ou r ( t)
= co
Oue v (ut, et)

In a similar way we can derive the denominator of
(2.47),

2

o1l o 2 _ 42,2
plim v eq A (Olﬂ + 04

02 +02+ c?g )
u IS 0 ue

and the probability limit of 4,

8§o%m + 862 +0.0%2 + (1+480.) ©
1 € u 0 ueg

~

0

plim § = ; " - "
+

gym + 0_ + 00+ Og

o
ue

If we assume that random shifters in the supply (Et)
and in the demand (ut) are indenpendent, which may not be too bad

a simplification, since factors of a different nature affect the

two sides of the market, we may write

2 Gd 2
g2 1 (GE + ? Ou)

(2.48) plim & = & !

1 +

1 +

2 2 .2
Gi_ﬂ (oE + ooou)

E Equation (2,48) shows that except for special cases

(oa = Q, GO = Q) OLS estimation of § does not provide a consistent
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estimate. The demand flexibility will in general Y be overestima-
ted in magnitude, and therefore the absolute value of price elasti-

city of demand under estimated by OLS.
~
(2.49) plim |§] > |§]

This result is consistent with Fox' results who
found values for § of - 1.16 by OLS and - 1.14 by ILS. Again the

difference is quite small especially when 0. is small relatively to

0
Gi, and Gi small relatively to %-Zpéfw, which one would expect to

be the c&se in general.

While the nature of the bias on the demand side is a
simultaneous bias, it is not striclty so on the supply side. We
may still have a bias on the supply elasticity estimated on time-
series data highly disaggregated over time, for example with
weekly or monthly data. In such a case the model could still be
recursive since most of the inventory-sales interaction would work
on weeks or months preceding t. But failing to introduce this in-
teraction into the model would still entail a specification bias
resulting from the exclusion of variables, namely Pp_qr Pp_pgr o=
which should be included in the equation. As an example, Reutlinger
used prices lagged by one unit of time to verify the inventory-

2/

supply interaction, although he was dealing with annual data <.

1/ "In general" refers to the most probable situation where

Ty/8 > oé or 60, > gy i.e. 6 - 0y < 0, vhich is again part of

the stability condition (2.26).

2/ For monthly or quarterly data it may be appropriate to write the
investment function (2,3)

n
By =0y toP _, or B =ajt iil @, P,
The supply would then be recursive, but the inventory-supply

interaction would remain in the model.
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This discussion may appear to be rather trivial, I
shall present it in some detail however, because it throws some
light on further difficulties encountered in estimating the sales

equation including both price at time t and t-w.

Let us suppose first that the production lag is per-
fectly known so that we are sure that it is Pt—w which must be

included into the model and not Pt—w' with w' close to w.

I use the following notations to simplify the presen-

tation, Let

Te =S¢
A
x1t = Pt or Pt—w ; Where Wy is small relatively
Q to w
x2t - Pt—w
x3t = Pt—w' : Where w' is close to w

~
P_ is an instrumental variable for Pt’ uncorrelated

with ut

K

If we suppose that w is known without error, this

means that the true model (in deviation form) is
(2.50) Y, = lelt + 82x2t +ou

Then if we leave out x which represents the inven-

1t
tory-supply interaction we estimate 82 from the model,

(2,51) Y = 52x2t + A

As is well known, ﬁz gill be biased if X1 and X, are
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correlated, which is necessarily the case in any fairly regular

cycle,

1
E (82) = sz (le1 + B2x2)
Ix
2
~ ~ N szx1
*2

A priori information includes 82 > 0, Bl <0,
?21 < 0 by the cyclical pattern of prices. Then Eéz > 82, the
supply elasticity is over estimated as already shown in the simul-

taneous context.

Now, one may raise the question as Kettunen did [;0,
p. SQ], could it happen that lBl' is overestimated by (2.50) as a
result of the negative empirical correlation between current price
and marketed supply, i.e. by the so-called demand effect. This is

the same as saying that mistakenly including X, could give a signi-

1
ficant parameter due to spurious correlation. Estimating (2.50)

while the true model is (2,51) gives an estimate of By

2 "
x sz ley - lex2 szy

(2,52) B

2 2 2
le sz - (lexz)

of course, é isunbiasedsinceE(é ), is identically zero. Calling D
1 1 4

the denominator in (2.52) we have

1]
o

4, - 2 _ 2
(2,53) E(Bl) =3 82 (sz lex2 lex2 sz)

However, it is not unlikely that for some samples we

would get a point estimate 81 different from zero, especially if
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there is a strong empirical correlation between Y and X rela-

’
tive Y to the correlation between Y and X2. Therefore iettunen's
argument, i,e, the demand effect, used to explain the negative
current price effect, can also be used to explain why we tend to
find a short-run effect overestimated in absolute value, as we shall

see in the next chapter,

The situation is even worse if we are not quite sure
what the relevant lag is exactly w, But this is always the case,
since the appropriate lag on price which reflects causal effect is
usually different from the production lag because of a possible
reaction lag added to the former. Besides, decisions a time t can
be made on females at different ages with correspondingly diffe-
rent lags as to the effect on supply. It seems appropriate to think
of Pt—w as a constrained lag function which should include also
Pt—w' for example and perhaps some other lagged prices. Again be-
cause of collinearity it is almost hopeless to try drawing from the
data both the lagged structure free from any constraint and estima-

tes of the parameters.

"We may be asking too much of our data. We want them
to test our theories, prdvide us with estimates of important para-
meters, and disclose to us the exact form of the interrelastionships

between the various variables" [Griliches, 17, p. 18].

This can be illustrated in the present case. Suppose

Pt—w' (represented by X3) should appear in the true model as well

as Pt' Then the true model is

(2.54) y = lel + Bzx2 + B3x3 + u,

1 | = = < 2
1/ since X, =P _and X, =P __, We expect Ilele Exz.
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while we estimate (2.50) i,e. the model including only x, and x.,.

1 2
Then we again get a biased estimate of Bl given by (2.52). Substi-

tuting y from (2.54) in (2.52), taking the expectation,
(2,55) E(Bl) = 31 + 33 w13

where w13 is the least square estimate of w13 from Xy = w13x1

+ Py o 4 priori information on the pattern of the price cycle

gives the following signs, Bl <o, B3 > 0, w13 < 0. Therefore Bl
will be overestimated in magnitude, when the structure of lagged

prices is not specified properly.

This simple analysis of possible biases has been done
in fact after some estimation work. Although it is mainly meant to
explain my results, I have included it here . to make this

chapter more self contained.

I have amphasized the possible error that results
from ignoring the breeding stock-supply interaction. My results and
the above discussion suggest that, from a practical point of view,
particularly because of collinearity problems and the writer's limi~
tations, there is a possibility that putting current price into the

model without caution may lead to even greater errors. This is

actually what some of my results show.
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Chapter III

AN ECONOMETRIC MODEL OF THE HOG SUBSECTOR

IN FRANCE

Before presenting the economic relationships estimated
for the French pork subsector, I will describe briefly the main fea-
tures of the hog industry. Then I will discuss the available data
and the limitations they impose on the specification of the model
as well as on the results gotten. Finally I will present the re-
sults with their implications for the economic behavior of the va-
rious groups of agents involved in the market equilibrium. Although
in its present form, the model does not include all the policy
variables it could, some possible uses for policy purposes will
also be analysed. Chapter four will be 5evoted entirely to one of
the policy aspects, namely the welfare analysis of hog price

fluctuations.

1 - General setting of the French hog industry

11 - Production

—— e et o e o e

Hog production ranks fourth in gross value at farm

level, among single products in the French agriculture. On a total
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gross agricultural output of 109 billion francs (bF) in 1974, milk

accounted for 18 bF, beef for 13,6 bF, wheat for 9.2 bF and hogs for
7.6 bF. Over the years, hog production share amounts to about 8% of
total output and 13 to 14% of all animal products. It is the second

most important meat after beef as in most countries (Table 3.1).

Table 3.1 — Importance of hog production in gross farm output

1971 I 1972 I 1973 l' 1974

Unit : billion Francs (bF)
Milk 13.8 16.3 17.0 18.3
Beef 9.3 10.4 11.2 13.6
Hogs 5.8 6.5 8.3 7.6
Animal products | 43,7 49,7 55.5 59.7
Total farmoutput| 77.0 87.4 104.2 109.0

Source: I.N.S.E. Comptes de l'Agriculture, 1974 (C39)

Detailed information on hog enterprises was not avai-
lable before 1966. The Common Agricultural Policy (CAP) has inclu-
ded hog production since 1967. One of its effects was to standardize
statistical data by a survey on December‘ist of each year. Structu-
ral changes in this industry may therefore be described starting
from 1966. Tables 3.2, 3.3 and 3.4 summarize the evolution of num-
bers of hog operations and number of hogs, along with specialization
in feeder pigs, slaughter hogs, and mixed enterprises. In 1971 about
600,000 farms raised hogs, which is more than a third of all French
farm operations, But if one leaves out farms with less than 5 slau-
ghter hogs, those. mainly raising hogs for self consumption, only

275,000 units were involved in commercial production to any signifi-

cant degree,
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Table 3.2 - Size distribution and concentration of feeder pig units,
1966-1972 (mesured in sow numbers)

Size class (# of sows)
1-4 5-9 10-19 > 20 | total
# of unit (1,000) 239 51 14 2 308
ol| % of total units 77 16 4 0
Y| cumulated % 77 94 99 100
3| # of sows (1,000) 498 320 185 86 1,090
E“ % ot total units 45 29 17 7
U cumulated % 45 75 92 100
# of unit (1,000) 188 46 15 5 256
o |% of total units 73 18 6 2
© [ cumulated % 73 91 97 99
o| # of sows (1,000) 389 299 198 188 1,076
3| % of total units 36 27 18 17
cumulated % 36 64 82 99
#of unit (1,000) 172 48 20 8 250
o |3 of total units 69 19 8 3
Y | cumulated % 69 88 96 99
o | # of sows (1,000) 378 306 272 291 1,248
J1% of total units 30 24 22 23
cumulated % 30 54 76 100
# of unit (1,000) 154 51 19 14 239
o|% of total units 64 21 8 6
™ | cumulated % 64 85 © 94 100
v |{# of sows (1,000) 333 326 252 469 1,382
J1% of total units 24 23 . 18 34
cumulated % 24 47 65 100
# of unit (1,000) 139 41 19 14 215
% of total units 64 19 g 6
= |cumulated % 64 84 93 100
. | # of sows (1,000) 296 269 260 521 1,347
9 |% of total units 22 20 19 38
T |cumulated % 22 42 61 100
# of unit (1,000) 121 35 18 15 190
% of total units 63 18 g 8
N |cumulated % 63 82 91 100
. |# of sows (1,000) 247 232 242 572 1,295
® |% of total units 19 18 18 44
T |cumulated % 19 37 55 100

Source: Statistique Agricole [49].
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Table 3.3 - Size distribution and concentration of slaughter
hog units 1966~1972, slaughter hogs over 50 kg weight

Size class (slaughter hogs over 50 kg)

1-4 5«19 20-49 50-99 > 100} total

# of units (1,000) 273 115 18 3 2 413
8 |% of total units 66 27 45 0 0
Cumulated % 94 98 99 100

= [# of sl. hogs®(1,000) | 577 998 | 540 215 | 488 {2,820
% % of total hogs 20 35 19 7 17
cumulated % 56 75 82 100

# of units (1,000) 5% 95 18 6 4 | 641
% of total units 14 2 0 0
8 cumulated % 80 95 a8 Q9 100

) 1% of sl. hogs¥(1,000) | 930 818 539 432 937 |3,658
@ % of total hogs 25 22 14 11 25
cumulated % 47 62 74 100

¥ of units (1,000) 454 83 19 6 5 570
o [¥ of total units 79 14 3 1 0
W leumulated % 94 97 99 100

8‘ f¢ of s1. hogs™(1,000) 803 732 572 464 1,172 {3,744
o [ of total hogs 21 19 15 12 31
cumulated % 41 56 68 100

% of units (1,000) 411 79 18 5 7 522
P % of total units 78 15 3 1 1
cumulated % 94 97 98 100

3’ 4 of s1. hogsZ(1,000) 765 696 548 365 1,341 {3,808
G [8 of total hogs 20 18 14 9 37

¥ of units (1,000) 42Q 74 16 7 7 526
e (% Of total units 79 14 3 1 1
" lcumulated % 94 97 98 100

y |/ of s1. hogs¥*(1,000) 776 631 501 492 1,652 14,055
'§ % of total hogs 18 15 12 12 40
cumulated % 34 97 59 100
# of units (1,000) 399 67 12 6 9
% of total units 80 13 2 1 2
' lcumulated % 94 9% 98 100

. |# of s1. hogs®(1,000) | 720 565 | 387 483 [2,153 {4,309
;‘g{ % of total hogs 16 13 8 11 51
cumulated % 29 37 49 100

& slaughter hogs
Source: Statistique Agricole EAQJ.
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Iigure 3.1 - Concentration of hog farming enterprises

1 - FPP (piglet producers, sows)
2 - SHP (slaughter, fattemned hogs > 50 kg)

% of herd
100
23 %
33 %
42 %
50
63 %
SHP 1966
SHP i971
= % of hog

100 entreprises
50 95
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Average size of hog raising units was still quite
small in 1971: 6.2 sows for feeder pig producers (FPP) and 6.5 hogs
for slaughter hog producers (SHP). For commercial SHP the average
number of slaughter hogs on farm (over 50 kilograms) was about thir-
ty. With respect ot the size of operations French producers lagged
behind most of the other EEC members, From 1968 to 1972 concentra-
tion increased quite drastically however. Facilities with more than
a 100 hundred heads went from 2,300 to 9,800, picking up a much
larger share of the total production (25% in 1968 to 51% in 1972).
Structural changes also occurred among FPP. Units with over 20 sows
were 2,500 in 1966 and 15,400 in 1972, increasing their share of
sow numbers from 8% to 44%. Fig. 3.1 shows the importance of the
concentration for both activities in 1966 and 1971. Concentration
is higher for SHP than for FPP, and the concentration in the SHP l/

has been rising faster,

Table 3.4 - Changes in the shares of production according
to specialized hog operations

1966 (1968 |1968 |1969 }1970 {1971 |1972
april |april |dec. jdec. {dec. |[dec. |dec.
Feeder # of units 154 | 119 79 83 75 70 -
Pig (1,000)
Producers|% of sow herd 49 36 |+ 29 33 32 32 30
Mixed # of units 154 175 176 167 164 145 -
hog- (1,000)
farms % of sow herd 51 63 71 67 68 68 70
% of slaughter g 9 33
hog herd a/ 43 43 38 37 3 3
Slaughter |# of units 259 286 465 403 358 381 -
Hog (1,000)
Producers | % slaughter 57 57 62 63 61 61 62
hog herd

a/ Slaughter hogs (over 50 kg weight)

Source : Statistique Agricole [:49].

1/ Concentration change is overestimated for SHP since the survey of
1966 was not made in December but in April when the hogs raized
for home consumption had already been converted into cold cuts.
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An important point must be made about the share of to-
tal production marketed by the three groups of specialization.
Table 3.4 shows that the SHP group produced 62% of marketed slau-
ghter hogs in 1972. This share has not changed really from 1968 to
1972, in spite of extension programs pushing the mixed type opera-
tion; among the advantages suggested would be escaping the price
fluctuations of feeder pigs which are about twice as large as those
of slaughter hogs, This structural situation creates some difficul-
ty in choosing the appropriate output price for an aggregate supply
model, For FPP the appropriate price is the one of feeder pigs, for
SHP it is slaughter hog price, and for mixed type of operation the
decision to market or to feed the piglets probably depends on the

ratio between expected SH price and current FP price.

Other important changes have occurred with size in-
crease and concentration, as well as resulting from agricultural
policy which I shall discuss briefly later on. Hog production used
to be a by-product of milk production when it was still being
transformed into butter on the farms. Potatoes and other roots
were complementary sources of feed, with little protein and barley
used in the 1950's, By that time consumption of home produced pork
amounted to about one-third of total production, and one half of
nationally inspected slaughter. Milk processing in large facilities,
along with farm labor shortages broke down the old factor mix of
hog production. A lot of capital has flowed into the subsector,
particularly in the last decade when new facilities had to be crea-
ted to increase labor efficienoy and to adopt ' the new feeding prac-
tices based on the protein-cereal mixtures and more recently, auto-
matic feeding, There are no complete data on invested capital in
hog production, but on the basis of subsidies granted to new cons-
truction one may estimate the total capital invested from 1966 to
1973 to be an amount close to 8.5 billion Francs, which is about
equal to the cash farm receipts from hogs in 1973. Another way to

measure the investment effort in this decade is to compare the new
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lodging capacities with actual herd growth. Construction of new
buildings has moved much faster than herd growth. Considerable
replacement of facilities has therefore occured along with creation ’

of large new hog operations.

Feeding practices have changed much during the same
period. Increasing opportunity cost of farm labor has shifted feed
rations toward feed grains and concentrated protein sources (oil-
cakes) , much easier to feed to hogs raised in confinement.An impor-
tant feature of the French hog industry is its location away from
the main feed grain producing areas (Figs 3.2 and 3.3). Therefore
the individual hog operation has become more and more independent
of the available land on the farm. Consequently a larger share of
feed is now produced off the farm where hogs are raised. As early
as 1965 72% of source of energy was provided by feed grains. But
purchased feed (mostly protein and mineral supplements) accounted
for only 30% of the rations fed to hogs. At that time 60% of the
energy nutrients was produced on the hog farm operation itself. In
1971, the situation has changed a lot under the influence of the
feed mixing industry, which has grown tremendously during these

five years, It provided 65% of the ration in 1971.

Some economists have used, the term of industrializa-
tion to define the structural changes in hog farming. This concept,
however vague it is, is certainly an exaggeration. But there is no
doubt that hog framing has become specialized and more involved in
commercial channels for both input supply and output destination.
Quite a few policy advisers were thinking in the early 70's that
these structural changes - concentration, specialization and inves-
ted capital - would bring about a drastic shift of supply behavior
in the direction of increased stability. I shall deal with this
issue in more detail when examining the empirical results of esti-

mation.
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Figure 3.2 - Location of hog production in France (1974)
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Figure 3.3 - Map of feed grains production in 1974
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Figure 3.3 — Map of feed grains production in 1974
b) CORN
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12 - Consumption, prices

France ranks fifth in the world for meat consumed
per capita (Table 3.5); French consumers eat more meat per capita
than any other EEC member. For pork however Germany leads in the
EEC with 48 kg/head while France is fourth with 32.7 kg/head. Pork
consumption has increased more than any other meat from 1950 to
1970 (Table 3.6). it is now the second largest source éf meat and

accounts for 11% of consumer expenditure on food.

Increased consumption of pork as well as poultry
meat, is mainly dueto the steadily decreasing real prices of these
two kinds of meat, At the retail level their relative price has
improved their competitive position considerably with respect to
beef and veal (Fig 3.4), As in all countries, technical progress

in feed-conversion ratios and "“labor efficiency" have lowered pro-

duction costs to a considerable extent.
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Table 3.6 - Relative share of various meat productsin the consumer
food budget (% of food expenditure in francs)

1950 1060 1965 1970
Baef, veal, mutton, horse 10.5 13.0 13.7 13.3
Pork © 7.8 10.2 10.9 11.1
Poultry, eggs 9.6 7.9 7.4 7.3
IFish and canned meat 2.8 3.4 3.6 4.1
Total, fish and meat 30.7 34.5 35.6 35.8

fource : INSEE, Division : condition de vie des ménages, prépara-

tion du VII Plan, janvier 1974

Figure 3.4 - Changes in French per capita consumption of different
kinds of meat, 1963-1973
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Figure 3.5 - Retail meat price index for principal meats,

1960-1974
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Source : Cahiers du BAC, Paris,

1974, n°® 4.
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Around the trend, prices have been fluctuating with a
rather regular cyclical pattern of period three years, on the ave-
rage, Prices fluctuate much more at farm level than a retail, as
usual for agricultural products. Fluctuations of feeder pigs prices
are about twice as large as hog price fluctuations. This may ge
roughly explained by the intermediate product nature of feeder pigs

whose derived demand follows final output price (Fig 3.6).

As for cyclical production, price fluctuations originate
mostly in supply, which also exhibits a cyclical pattern (Fig 3.7).
During the sample period 1955-1973, consumption has increased rather
ateadily at a rate running from 2 to 3 percent each year. Another
dominant feature of French hog industry during that period is the
ghift from a net export position to a net deficit, which has re-
mained at a rather constant level since 1969. The slower growth of
production relatively to consumption goes back before the EEC remo-

val in 1967 of trade barriers on pork as well as on cereal grains.
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The output mix of French agriculture appears to be inef-
ficient because it leads to exporting about 50% of the grains produ-
ced, while 15 to 20% of pork is imported. Because hogs are mainly a
cereal transformer, other members of EEC have demonstrated their
competitive position basedlon grain supply advantages on world market
before Common Agricultural Policy (CAP) enforcement and higher fee-
ding efficiency afterwards, Belgium and Netherlands are the main
suppliers of pork to France, No analytical study of interregional
competition for pork in EEC has been made as yet. The first thought
of emphasizing, feed cost and proximity of large markets as explana-
tions for the location of pork production does not f£it the new re-
gional pattern well, While it applies to Belgium and Netherlands as
to their proximity to the large industrial towns of EEC, it does
not hold for Brittany which is far away from both factor supply and
consumption markets, This region has however been developping hog
production more than any other EEC country multiplying by 3 or
4 times its hog production from 1966 to 1972.

Table 3.7 - Some items of the trade balance for French agriculture
{billion francs)

1967 1974
1 - Imports
Cereals 0.48 0.51
Feestuffs 0.7 2.3
Meat (all) live 0,14 1,1
carcass 1.1 3.8
Pork live 0.43 0.41
carcass 0.45 1.2
2 - Exports
Cereals 2.3 11.1
All meat live 0.36 2.3
carcass 0.5 2.3
Pork € €

€: negligible.
Source : Les comptes de l'agriculture frangaise en 19
1

Les Collections de 1'I.N.S.E.E. C 39, nov. 5.
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Figure 3,8 — Relative shares of countries in French pork
imports in 1974

Belgium (37.8%)

Netherlands
(29.1%)

Dressed carcasses Live hogs
186,000 t 909,000 heads

Fig 3.8 shows the predominant role played by Belgium and

Nethedands in French imports of pork. Table 3.8 also gives an ac-

count of the relative importance of EEC members as hog producers.

EEC is almost exactly self sufficient in pork either
with 6 or 9 members. This explains in part why no active support
price policy has been set up thoughout the pericod under study
(l'able 379). Little action has been taken to stabilize pricés .
Three percent of the European guaranty fund (FEOGA) was spent on

pork and beef from 1962 to 1971 (as opposed to 40% for cereals).
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Table 3.8 - Total pork produced in EEC countries, 1,000 metric tons
p p

Member country 1967 1968 1969 1970 1971 1972
@ormany 2 317 2 541 2 555 2 619 2 738 2 732
france 1 374 1 401 1 297 1 375 1 491 1 541
ITtaly 461 542 533 588 644 660
Netherlands 558 627 617 701 795 790
Belgium 334 367 375 465 508 542
Luxembourg 12 12 10 10 10 9
EEC (6 members) 5 056 5 490 5 387 5 758 6 186 6 274
U K 765 797 683 875 953 929
freland 738 717 686 720 768 763
Penmark 99 115 131 134 145 152
| s e m e — e - b - o - —— |
BEC (9 members) 6 658 7 119 7 067 7 487 8 052 8 118
$ variation/ $2.7|+6.7]-0.8]+5.9]+7.5{4+0.8
preceding year

Bource : Les dossiers de la politique agricole commune, la viande
porcine n° 29, sept-oct. 1974, p. 4.

Table 3.9 - Self sufficiency rate in EEC countries for pork

Momber country 56-60 69-70 70-71 71-72
Germany 94 9§ 92 90
I'rance 101 83 86 86
Italy 94 85 82 81
Netherlands 146 188 200 195
Belgium

106 4 1
L.uxembourg ; 150 17 66
e e e SO Y NEVEVPVY UV N ]
EEC (6 members) 100 100 100 100
U K - 67 72 62
lreland - 173 158 167
honmark - 504 519 507
1C (9 members) - 103 105 101

tiource : Les dossiers de la politique agricole commune, la viande
porcine n° 29, sept-oct. 1974, p. 6.
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This trade position is quite different among members
however. Larger countries import a significant share of their needs,
Since the CAP implies free trade between members, France was unable
to take protectionist measures to improve her balance for pork, The
slow growth of French production has been attributed in part to the
1960-62 Agricultural Orientation Act which limited the size of hog
enterprises and restricted this activity to persons having the sta-

tus of farmer (to avoid corporate pork farming).

National policy measures appeared necessary with the
increasing trade deficit; but they had to comply with CAP principles,
i.e. mainly free trade throughout EEC. A so-called "structural po-
licy" was set up, based on investment subsidies to hog enterprises.
Those funds amounted to 20 to 40% of the capital invested by hog
farmers. Total government subsidies for that program amounted to
1.3 billions francs from 1966 to 1973. In order to receive the grant,
farmers must belong to so-called "producers associations" 74 which
are the corneéstone of French agricultural markets policy. These as-
gociations, mainly built on cooperatives, were supposed to foster
production and marketing in an "organized" way. Besides improving
management practices they were expected to "control" production so
as to smooth price fluctuations. An acknowledged objective of this
policy was to reduce the instability in the subsector by increasing
the share of these producer associations in the total output.

Table 3.10 shows the significant 1966-71 increase of these farmers

organizations in the marketing of hogs.

1/ Groupements de producteurs.
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Table 3,10 - Break down of the production aceording to the
type of buyer

Feeder pigs Slaughter hogs
1966 1969 1971 1966 1969 1971
association 3 15 32 4 19 25.0
merchants 67 54 43 94 78 72.6
farmers 29 28 23 - - 0.8
miscellaneous 1 3 2 2 3 1.6
total 100 100 100 100 100 100

Table established with data from [49].

Structural changes encouraged by these policy measures
were expected to bring about more stability in production and prices
along with improved efficiency. Some analysts talked frequently in
terms of "planned production" that the producers associations would
"control"..Consequently they expected the hog cycle to dampen short-
ly. The recent deep crisis of 1974 brought some reason into the
debate and no one would dare say now that the hog cycle is about to
disappear due to the increased share of Qroduction achieved by spe-
cialized and "organized" farmers. One aspect of this problem will be
examined with the help of the model, namely the change of supply

elasticity during the sample period.

2 - Data available, implications for specification
and possible biases

A well known problem in applied econometrics is to find
data on variables as close as possible to the economic concepts de-
fined in the theoretical model. Discrepancies between empirical va-

riables and theoretical specifications impose limitations on the
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meaning of the results and their use for policy purposes. On the
other hand, it is often necessary to adjust the specification of

the model to put it in a form compatible with observed variables.,

I have used both strategies, specifying supply and trade blocks in
a simplified way to comply with limited available data, while I have
done some transformations on certain observed variables to be in a

position to estimate the demand block.

I have explained in chapter two why the lack of data
on inventories of hogs on farms prevented the specification of sup-
ply model with farrowings or inventories as the dependent variable;
The only source of supply data is based on nationally inspected
slaughter, which is available since 1949. Therefore I specified a
model based on sales, i.e. marketed production (numbers and quanti-
ties) explainéd mostly by lagged prices. Although close to the ori-
ginal cobweb exposition, this formulation has been little used where
inventories are also available. CHin, Pando and West in Canada [}],
Heien [22] in USA, Kettunen [30] in Denmark for pig supply, and
Strecker and Esselman [Sd] for piglets supply in Germany are the
few examples I know of. The conceptual agpects of this specification
have already been discussed, but we may emphasize here the difficul-
ties encountered in specifying the lag structure since lagged prices
are highly intercorrelated when quarterly data are used. The resul-
ting multicollinearity increases the variance of the estimates and

the constraints imposed on the lag structure may lead to biases.

There are three time series available on hog production

in France. The first is inspected slaughter corrected by trade ba-

. , . 1 .
lance in live animals —/. This is the most reliable set of data and

1/ sales or marketed production = inspected slaughter + exports (live)
- imports (live).




- 72 -

corresponds to sales or marketed supply both in numbers and in
weights. Estimates of total production have been made by taking
into account undeclared slaughter from small butchers and on-farm
slaughter. In 1953 undeclared slaughter was estimated at 34% of
inspected slaughter while on-farm consumption was estimated at
284,000 metric tons i.e. more than a half of inspected slaughter.
Total production for 1974 was estimated at 1.4 million tons, marke-
ted production at 1.130 million. Since the corrections made to get
total supply are rather unreliable, especially for the first part
of sample period, I chose the marketed production time series in
the estimation of supply. Of course, the coefficient of time in the
supply equation has to be interpreted in this light. Since the com-
mon interpretation is to relate the trend in supply to technical
progress, its impact would be grossly overestimated if one forgets
that time is also an instrumental variable for decreasing on-farm
consumption and undeclared slaughter. A minor point must be added
concerning the slaughter data. In a first stage of the research I
used monthly time series; I worked then with data corrected for the
number of working days in each month so as to reduce measurement er-
rors on variables. With quarterly data this correction is less im-
portant. Monthly time series on prices at the farm level are avai-
lable since 1953 for both hogs (in index form) and feeder pigs
(nominal price). These data are not free‘from faults since they are
based on local markets with a debatable fepresentativity. It is not

clear however in which direction these faults affect the results.

Since a large share of slaughter hogs are farrowed out-
side of the fattening units, the predominant role on available sup-
Ply is played by feeder pig producers. It would have been appropriate
to specify a market model for feeder pigs, as was done by Strecker
and Esselman, But again no data on quantities are available, and an
attemps to build a time series of feeder pig production based on

1
breeding statistics Y gave deceiving results. Consequently a "par-

l/ From the early sixties to 1972, hog forecasts were based on bree-
ding surveys,
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tially reduced form" l-/of the feeder pig market was used in the

supply block.

A detailed analysis of the impact of policy measures
was not feasible, due to the lack of data. The only homogeneous time
gories related to policy action deals with public storage. This va-
rlable is easily included in the supply block and its effects esti-
mated. The magnitude of public storage variations has been quite
gmall during the period however and never larger than 0.5% of the
marketed production, Moreover it was not possible to know whether
the stocks were sold on national markets or exported. These facts
limit considerably the quality of the results related to this parti-
gular policy instrument, I mentioned earlier that little stabili-
¥ing action was taken during the period, and particularly after hog
production was included into the Common Agricultural Policy (1967).
However, noticeable, so-called "structural policies" were initiated.
fiome of the measures consisted of investment subsidies granted to
producers, processing industry, farmers associations, extension
and research agencies. Another group of measures was meant to contri-
bute more directly to stabilization by subsidies granted to private
Btorage holders, and to producers' associations. The latter were sup-
posed to set up buffer funds of their own so as to stabilize prices
paid to their members and consequently the,future supply. Because a
gonvenient set of data on all these. subsidies was not available to
Lntroduce in the model, I left the policy analysis for later work,
Bince it requires a lot of data collection and processing to put
them in a suitable form for statistical use 2/' I did not use zero-~
one variables which could have been a first step, because they have
4 tendency to pick up any concomitant or accidental event, and also
because they do not lead to really meaningful results for future po-

llecy action.

I/ In the sense of Hildreth and Jarrett [?4, p- 105].

4/ The elaboration made by Jouck, Ryan, Abel, Subotnik [&6, 27, 45]
on the set-aside program is an example of the difficulty of spe-
cifying testable policy variables in a supply model.
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22 - Demand block

By demand block I mean the equation of demand at retail
and the margin equation. The data on consumption have also shortco-
mings which may affect both the quality of the fit and the meaning
of the parameters, They correspond to "apparent consumption" rather
than real consumption, since they are derived from inspected slaughter
corrected by trade both in live animals and in dressed carcass or
cuts. There is no available information on private storage, either
for households or for processors. Only public storage is taken into
account. Since a large part of pork is processed into cold cuts and
canned food easily preserved, there are certainly measurement errors
on the consumption variable. These errors may not be too bad when
aggregation over time is high. It is expected that quarterly data
are better than monthly, from that point of view. I have not tried
to set up the demand equation in the framework of errors-on-variables,
because I would have needed good information on consumer buying ha-
bits (complicaked by the increasing use of home freezers) and on
processors'storage behavior, in order to make explicit assumptions
about the properties of errors in such a model. This work could be
done however, when the consumers'’ panels recently set up are able to
provide the relevant information. For private storage by processors,
a specific statistical survey should be developed, particularly if

short-run farm price fluctuations are to be understood.

The same characterization of marketed supply, apply to
consumption. The time series used was marketed consumption since cor-
rection for self-supply and undeclared slaughter were thought to be
unreliable. Now it is the income elasticity which must be interpre-
ted with caution, since the share of production going to the market
has increased. Income elasticity may therefore be biased upwards and

should be used cautiously in making long-run predictions.
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Exclusion of on-farm consumption may have two further
effects., Preliminary analysis Y showed that it reacts negatively
to market price, As expected, farmers keep less pork for their own
needs when prices are high. In that sense they behave in a similar
way to other consumers, even if they may consider the opportunity
cost of not selling a hog instead of the price of the good consumed.
The price coefficient is not very significant however (Student's
t is 1,1), and the elasticity is about - 0.35 lower than the "marke-
ted demand"” elasticity (about - 0.5). The aggregate demand price
elasticity is therefore overestimated by using the marketed consump-
tion data since we leave out the less elastic component of total
demand. The second effect of excluding on-farm consumption is to
modify the structure of the seasonality. On-farm slaughter takes
place mainly during winter months, while marketed consumption is

higher in spring and fall.

Disposable income was not available on a quarterly ba-
sis. Only recéntly the INSEE 2/ has started building up quaterly
national accounts. In order to cover the whole 1955-1974 period, I
had to disaggregate annual series. Simple linear interpolation and
another method using quarterly weights based on the industrial pro-
duction index were used. These two methods did not give significantly

different results. \

.

1/ Using monthly data the fitted equation was
2

Q = pm - 0.11 Pt -0.35 ¢t R = 0.98
(1.1) (11.4)
where Qt = on-farm consumption
Dm = intercept for each month (dummy variable)
Pt = hog price
t = time

2/ Institut National de la Statistique et des Etudes Economiques.
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Data on prices at retail are drawn from subsets of the
consumer's price index (CPI), relative to pork, beef, veal and poul-
try meat., The subsets have the pitfall of reflecting the composition
of meat budget bought by blue collar workers, who purchase more
lower quality cuts than the average consumer, These price indices
do not reflect the actual variation of the price of an average car-
cass at the butcher’'s stall. This is true for pork but even more for
the more expensive beef. Moreover because of the psychological impor-
tance of beef prices at retail, they are narrowly watched and sub-
mitted to regulations, so that the representativity of the index may
be subject to doubt. The flatness of the beef index (Fig 3.9) time
series strengthens this impression. This may be one of the reasons
why I have always obtained a positive sign to the beef price index
coefficient when included in the demand for pork. Concluding that the
two meats are complementary would certainly need a lot of qualified
explanation.

.It is known that the parameters of the margin equation
are not easily interpreted when price indices are used. If we start
with a simple model expressed in terms of prices Pé =0 + BPt where Pé,
Pt are prices respectively at retail and farm level, using indices

does not allow simple identification of a and B.

y

o
o =
o
*UI'U
O |t

o P
=zr + 8

|
|

o
d
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o
o-

where the subscript 0 refers to the base year. One would need to
know the prices at the base year 1/. In order to have a more apparent
meaning of the above equations, I converted the price indices of pork
into prices, This is certainly not free from faults since indices re-
flect also changes in the weights used to build them. I have done

this however, using observed price at farm level in 1970 (average

i/ These prices are not always published and moreover the weights and
items in the index often changes over time.
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grade) as a norm for farm price, For retail price I have used a
woighted price of the retail prices of cuts in 1970, trying to get
a8 close as possible to the average carcass composition, I am not
Assuming that we fit exactly to the first equation by doing so; I
believe however that we get closer to estimating the absolue mar-
ging o and the slope coefficient B. Particularly when an adjust-
ment lag is allowed for retail prices, this formulation is more

convenient to discuss short run and long run margin behavior.

—— — e e S o > o o

As stated earlier the trade position of France for pork
has changed substantially during the period. Satisfactory data on
both quantities and prices were not available over the whole period.
8ince the focus of the research was not the analysis of this aspect,
the trade part of the model was neglected somewhat and left for la-
tor work. I recently obtained data for Belgium and Netherlands which
after some working up will be useful to analyse the trade aspects of
pork in EEC, This part of the model should include the policy actions
taken by the Commission of the EEC both on feed grains and on pork.
fince monetary problems have recently complicated the picture, this
I8 a research project in itself and will aslo be taken up later on.
For now, only a net import equation has been estimated, which does
not portray the economic problem satisfactorily since quality of

axports (fat) differs from quality of imports (lean cuts).

All prices and income data were deflated by the consu-
mer's price index, The choice of the deflator may affect the estima-
tion of variables correlated with time. GNP price index was not
available on a quarterly basis. CPI deflator was also used for farm
level prices, although some authors would prefer using the farm
price index. Using two different deflators could alter in an arti-

fical way the parameters of the margin equation, for example. When
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deflating a price by the CPI, the latter was not corrected by exclu-
ding the particular price to be deflated. The bias incurred by doing
80 was felt to be small in view of the small share of particular

items in the total consumption budget (about 3% for pork) .
Seasonality was not eliminated, but raw data were used.

Dummy variables were included in the equation to pick up seasonal

affects.

3 - Empirical results

The presentation of the results is organized in the fol-
lowing way. First I shall expose the complete estimated model inclu-
ding the fitted equations eventually chosen after various specifi-
cations were tried. This will show in a clearer way the general
gtructure of the price-quantities determination model for the hog
market. The m;in results about supply and demand behavior will then
be described. In the second part of this section, I will give an
account of the work of estimation made on the different equations,
omphasizing again the supply part. Finally, I will discuss briefly
the possibility of a change in supply behavior over time in the
context of the drastic structural changes which have recently occur-

red.

31 - The complete model
It is composed of six relations including supply and
feeder pig price equations, demand and margin equations, net import

equation and clearing identity.

Let us define the symbols used for the various variables

included.
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t refers to quarterly data

QSt quantities of hogs marketed (100 metric tons)
consumption of pork per head (in 0.1 kg)
population (in 10° heads)
net import i.e. imports - exports per head (in 0-1 kg)

PSI public storage net increase (100 metric tons) i.e. purchases

t minus sales
RHPt retail pork price (francs/kg, 1970 basis)
FHPt farm hog price (francs/kg, 1970 basis)
PGPt feeder pig price (francs/kg, 1970 basis)
REVt disposable income minus investment of individual firms
(francs/head, 1970 basis)
VPt retail veal price index (deflated)
F‘PIt feed price index (deflated)
SPt, SUt, FAt dummy variables for seasonal effects (spring, summer

fall).

‘Numbers between parentheses are the Student's t values.
Numbers between brackets are elasticities at mean values. R? is the
R? adjusted fro degrees of freedom. 4 is the Durbin Watson statistic
and h is the Durbin test of serial correlation for auto-regressive
models [29, p. 313]. Variables with a hat are the fitted values

obtained from the first stage of 2 SLS Q:ocedure.

Nome of these statistics applied rigorously to the pre-
sent simultaneous model. It was believed that they would give a
rough idea of goodness of fit and properties of the errors. The h
statistic shéuld be used instead of the d which is biased towards
2 when the equation is auto-regressive. It is a large sample test
which is not inconsistent with the size of our sample : it includes

75 observations running from 1955 to 1973.
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. Supply block

Supply

(3.1) QSt = 235 + 105 SPt - 96 SUt + 40 FAt + 3.9t
(.9) (4.4) (3.7) (1.6) (3.5)

+ 0.75 QS. , + 26.7 WPGP, . - 9.8 PGP
t-1 t-5 t
(9.5) (1.9) (.5)

[o.07] [-0.02]
R? = 0.962 d =1.65 h = 2.07

where WPGP is the weighted sum 0.2 PGP

s +0.6 PGP,__

+0.2 PGP__

t-4 5 6

This specification will be discussed in section 3.2.

Feeder pig price equation (a reduced form of the
feeder pig market)

(3.2) PGPt =-1.7 + 0.06 SPt - 0.53 SUt - 0.85 FAt
(.8) (.25) (2.5) (4.7)

+0.01 t + 0.55 PGP,__, + 1.05 FHP_
(1.9)  (3.1) (2.6)

[1.08]
- 0.005 FPI, - 0.18 PGP
(a5) © (1.e) 3

[<0.15] [-0.19]

RZ = 0.83 d=1.9




(3.3)

(3.4)

(3.5)
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. Demand block

Demand
D, = 14.1 + 1.3 SP_ + 0.03 SU_ + 0.98 FA_ + 0.43 D
(2.8) (4.6) (0.1) (3.3)
- 0.90 RHP + 0.09 REV_ + 1.6 VP
(2.8) (4.7) (1.2)
[-0.24] [0.45] [0.03]
R? = 0.99 d = 2.0
Margin_equation
RHP, = 1.37 + 0.13 SP_ + 0.14 SU_ - 0.07 FA_
(1.8) (2.2) (2.5) (1.2)
+ 0.75 RHPt_1 - 0.001 t + 0.29 FHP
(12.6) (0.6) (5.9)
[0.13]
R? = 0.94 d=1.4

. Trade equation

- 31 - 0.4 sp, - 0.04 sy, + 0.11Fa

=
It

t (5.8) (0.4) = (0.0) © (0.1
+ 1.95 FAP, + 0.11 REV,
(2.6) (12.8)
[4.3] [5-9]

RZ = 0.74 d = 0.4

(3.6)

t-

1
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. Clearing identity

(3.6) QSt + Nt Mt = Nt Dt + PSIt

The general working of the model implies the following
economic behavior. Feeder pig prices .- at quarters t-6, t-5,
t-4 initiate the production process (selection of females, breedings)
which turns out the available supply of slaughter hogs at t, i.e.
about a year and half later. This available supply sets the range of
possible marketed quantities. The exogenous parts of demand and
imports together with possible public storage variation complete the
clearing conditions on the market. Farm hog prices adjust, altering
simultaneously sales, demand and imports so that eventually market
equilibrium is achieved at time t. Farm hog prices resulting at this
time will react on the derived demand for feeder pigs expressed by
slaughter hog producers. Equation (3.2) shows that this derived de-
mand dépends a lot more on the output price (FHP) than on the level
of feeding costs (FPI), as may be seen by the elasticities and the
t values. The level of feeder pig prices will in turn induce feeder
pig producers to adjust their level of activity to the new expected

profitability conditions, initiating a new cyclical process l{

Separating the variables into exogenous and endogenous

groups follows from the economic behavior assumed above. The previous

1/ since production of feeder pigs is not given by the available sta-
tistics, one cannot estimate supply and demand on the feeder pig
market. Equation (3.2) is a reduced form of this submodel where
PGPt_3 is the relevant price for feeder pig supply, and where FHP

and FPI are shifters of the demand for feeder pigs, namely output
price (slaughter hogs) and input price (feedstuff).
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discussion of Chap. 2, supported by the empirical results to be dis-
cussed in the next section, justifies the assumption of "some" 1li-
mited endogeneity of the sales QSt' Demand and imports are clearly
andogenous (Dt, Mt). Pork, slaughter hog and feeder pig prices are
also endogenous since they adjust simultaneously with guantities to
the general clearing conditions on the market. This makes six endo-
genous variables consistent with the six structural equations (3.1

to 3.6).

While the exogeneity of some variables (REVt, Psrt, Nt)
may be easily accepted, the exact nature of others is debatable. The
feed price index (FPI) is certainly more and more dependent on the
outlook of the hog market, the more so as a steadily increasing part
of the ration is purchased from the feedstuff industry. On the de-
mand side the same line of argument applies to veal price as well as
beef and poultry prices that were eventually excluded because of
wrong signs. These remarks show the need for a complete model ot the

feedstuff - livestock subsector, as done by many authors elsewhere.

The assumed set of exogenous and predetermined variables
makes all the equations in the model overidentified from the order
conditions point of view. The situation may not be so bright on the
rank condition, since the main shifters\on supply (time) and demand
(income) are highly correlated. Other shifters (FPIt, VPt) which
are less correlated, seem to play a limited identifying role. Prede-
termined variables help improving the identifiability of the structu-

ral equations.

Simultaneous equations methods of estimation have been
used for the above equations. Since I did not have a self contained
routine to get 2 stages and 3 stages least squares estimates, I pro-

. 1 .
ceeded in two steps Y as required by 2 SLS, to get instruments
1/ This is why the statistics R? , d, and h were available while they

are not given in 2 SLS and 3 SLS routines, since their properties
are not established.in this case.
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for the endogenous explanatory variables i.e. P&Pt, FﬁPt, RﬁPt. As
expected, multicollinearity is high in the reduced form equations,
so that it is hardly possible to draw reliable information from
them. Theselimitations may explain why the flexibility of hog price
relative to public storage, derived from the reduced form is surpri-
singly low (less than 0.0001). But this result also suggests that
public storage played a negligible role of stabilisation during the

period.

From the fitted model (3.1) - (3.6) we can derive esti-
mates of both long-run and short-run elasticities of supply, demand
and imports as well as multipliers for the farm retail price rela-
tionship. The first remark deals with adjustment speed in the various
equations implied by the coefficients of the lagged dependent va-
riable. They have to be interpreted with caution however, even in
the present case where the autoregressive form has been justified by
economic rationale for the supply equation, and where similar argu-
ments of slow adjustment to prices may apply to demand, margin and
feeder pig price equations, It is well known that the lagged endo-
genous variable may pick up effects due to a serially correlated
explanatory variable excluded from the model. Similarly, slow changes
of the structure of the model may produce positive serial correlation
of the residuals and bias upwards the aqporegressive term coefficient
and therefore underestimate adjustment sbeed. This problem is not
unlikely to occur in the present case given the lenhgt of the sample

period and the structural changes in the industry.

With those reservations, the fitted model suggests a
slow adjustment in the supply and the farm-retail price equation.
Only one fourth of total adjustment would occur during the current
period. Long-run elasticities would therefore be about four time SR
ones. Adjustement is faster in the final demand equation as well as
in the feeder pig market, a result that one expects in view ot the

predominent role of slaughter hog price in the latter equation.
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Equation (3.1) and (3.2) are used to derive apparent
supply elasticity with respect to feeder pig and hog prices and also
feed cost index. The apparent supply price elasticity with respect
to hog price is the estimate of 01 defined in Chap. 2 used by most
research workers. The feeder pig price equation is only intermediary
and reflects the important role played by the feeder pig market in
the French hog industry. The discussion of Chap. 2 about finding the

true supply elasticity will be illustrated in the next section.

Table 3.11 -~ Apparent supply elasticities” with respect to :

Feeder pig price| Farm hog price |Feed price index

Short run 0.07 0.07 - 0.01
Long run 0.28 0.52 - 0.07

® computed at the mean from equation (3.1) for the first column and
completed by (3.2) for the second and third columns.

The apparent supply elasticity with respect to feed cost
is small relative to hog price elasticity. This result suggests that
using the hog feed price ratio as an explanatory variable is not well
founded in France contra to a current practice in United States,
although Harlow [19, p. 39] found a corn price elasticity of 0.42,
one half of the hog price elasticity (0.82). Kettunen [30, jo )8 48]
found a feed elasticity higher than hog price elasticity (0.63 and
0.25). These differences may reflect the feed balance situation of
hog farming units in different countries. One may expect that feed
cost will become more important in the supply of hogs in France with

the increase of purchased feedstuff.

It is hazardous to compare estimates of supply elasti-
city with respect to hog price in different studies since specifica-

tions and structures of production vary with countries and studies.
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A sample is given however in Table 3.12 as a general reference.
Estimates vary in the range 0.13 to 0.82. It is not easy to sort out
specification reasons from actual differmnces in observed values of
supply elasticities. Specification seems to play the major role in
view of the variability of results for the same country. Table 3.12
is not well suited either for illustrating the discussion of Chap. 2
relative to the results from using inventories or sales as explained
variable. Canadian results tend to confirm the argument that supply
model using marketed quantities tends to yield higher supply elasti-
city. This is also true for Kettunen's results. But it is not the
case for U.S. results, Again specifications are different at too ma-
ny viewpoints (dependent variable, price lags, time unit, presence
of partial adjustment) to give a clear-cut illustration of the argu-
ment. The next section, devoted to justifying the final form of the
supply equation, will give a more coherent set of evidence as to the
implications of different specifications. But unavailability of
French inventory data will prevent us from giving a complete illus-

tration.

Turning now to the other equations of the model let us
consider the reduced form equation (3.2) of the feeder pig market.
Feeder pig price adjusts quickly to hog price. Equation (3.2) inclu-
des lagged feeder pig price i.e. the cyclical shifter of supply for
feeder pigs. The dominant role of the démand for feeder pigs in the
explanation of PGP is obviated by the results. The long run elasti-
city of PGP w. r. t. FHP is about 2.0 in agreement with the larger
magnitude of feeder pig price fluctuations relative to hog prices.
The positive effect of time on the PGP equation most probably ac-
counts for the slower rate of technical progress in feeder pig pro-
duction compared to fattening. Number of feeder pigs saved has impro-

ved at a slower rate than the feed conversion ratio.
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The demand equation (3.3) yields elasticities given

in Table 3.13.

Table 3.13 — Demand elasticities (at mean values)

pork retail pricel veal price| income

SR - 0.24 + 0.03 0.45
LR - 0.55 + 0.07 1.0

As stated earlier, the main surprise in demand estima-
tion was the consistently negative (nonsignificant) effect of beef
prices. Using the wholesale price of beef instead of retail gave
similar results. This result contradicts the evidence in many coun-
tries., Unpublished work on meat demand by the I.N.S.E.E. does not
show clear-cut substitution effects, and my results were not thought
of as very surprising. An explanation can be proposed for the veal-
pork substitution and the independence of pork demand w. r. t. beef
price. The French consumer eats more veal than in any country. Veal,
pork and poultry belong to the white meat group l/ inside of which
subsitution could take place, while no sqbstitution would occur bet-
ween white and red meats. One may also agsume that in order to cap-
ture pork-beef substitution one should use the prices of beef cuts
more likely to be substituted for pork. These cuts have yet to be
determined and this study has been left for later work involving a

systematic analysis of the demand for various meats.

Froma theoretical viewpoint it may be argued that inclu-

ding beef price in demand does not measure the true substitution ef-

1/ Although veal meat is a much more expensive meat than pork and
poultry.
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fect of the Slutsky equation, since no compensation takes place.
One may then assume that, given the importance of beef in the meat
budget, given its positive high income elasticity, also given its
psychological importance, an increase in beef prices may depress
all meat consumption by the income effect. In any case our results
are at variance with known pork demand analyses. Table 3.13 also
shows that the homogeneity condition is not satisfied either, de-
monstrating that more work is needed on the demand side of the

model.

The high level of income elasticity may be attributed
to the particular definition of consumption mentioned before, i.e.
exclusion of self supply on farm. Since the marketed part of total
consumption has increased considerably, we may expect that the price
elasticity of marketed demand overestimates the price elasticity of
total demand relevant to the first part of the period. In this
context, it is useful to check if drastic changes of structures have
occured in the model over the years. Covariance-like analysis has
been applied to the demand equation, although we work with simulta-
neous equations. It is hoped that the F test for structural change
does nos behave too badly in this situation. The results are given

by equations (3.8) and (3.9).

1°) 1955-1966, 48 observations

(3.8) D

+8.7 + 1.1 SP_ - .5 SU_ + 1.0 FA_ + .30 D,
(2.00 (3.7 (1.7) (3.2) (2.0)

- .49 RHPt + .099 REVt + 6.9 VPt

(1.8) (4.3) (2.0)

"R% = ,977 d=1.95
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2°) 1967-1973, 27 observations

(3.9) Dt = 55,1 + 1.3 SPt + 1.48 SUt + .46 FAt + .24 Dt—l
(2.9) (3.4) (1.0) (1.0)
- 3.1 RHPt + ,089 REVt - 2.0 VPt
(28) (2.4) (.48)
R? = 0.97 4 = 2.26
Table 3.14 - Change in demand elasticities
w.r.t. Retail hog Veal
. . Income
sub price price
period
SR - .15 .16 .45
1955-66  1p - .21 .21 .59
SR - .64 nega- .42
1987-73  1p - .84 tive .55

The change of structure is accepted on the face of the

F test (calculated F 23, table F

8,59 = 8,59 = 2.1). This change contri-
bute to explain why the adjustement coefficient was 0.56 in the esti-
mation over the whole period, while subperiods estimates are over
0.70, The main evidence is the apparent unchanged income elasticity,
the fading out effect of veal price, and particularly a noticeable
increase of price elasticity in magnitude. Although this last result
is consistent with the rapid increase of pork consumption relative

to other meats and the fall of pork price in real terms, the magni-
tude of the change comes as a surprise. Perhaps the exclusion of
undeclared slaughter which has been decreasing sharply over the pe-
riod, has something to do with it. Marketed consumption increased
faster than total consumption, so that the opposite trends to prices

may overestimate, the price elasticity.
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We turn now to the margin equation (3.4). It is a well
known fact that farm prices fluctuate more than retail'prices, so we
expect that the slope parameter of FHP would be less than one in the
short run. The estimate 0.30 is consistent with this general evi-
dence, about a third of the farm price variation would be transmit-
ted to retail in the current quarter. But this is about one fourth
of the total adjustment as implied by the lagged retail price coef-
ficient. In the long run the slope would be 1.16. Is the marketing
sector behavior based on constant or proportionnal margins ? On the
face of the results the margin behavior would be of the mixed type.
We cannot test directly if the long run slope is equal to 1 since it
involves a non linear transformation. However the short run slope
is not significantly different from 0.25, and it is tempting to
accept the model of variable margins in the short run but constant

in the long run.

Following many authors [12, 24] marketing costs and pro-
duction were introduced in the equation to get closer to the under-
lying reduced form, Wages in the food industry seem to play a posi-
tive role in the retail price a result consistent with theory, but
the t value was low (0.65)., The time coefficient was still negative
as technical progress in marketing implies, but its level of signi-
ficance decreased further (t = 0.56 vs Q.76). These two effects
contributed to maintain margins almost constant in real terms in the
long run. The production variable was also not significant but seemed

to play a negative role on retail prices.

One particular point was considered in the marketing
behavior, in the line of statements frequently heard that retailers
are responsible for nonsymmetric transmission of farm price increases
and decreases. If this hypothesis were true, it would mean that re-
tailers have some market power relatively to consumers in the short
run which allows them to resist price declines at farm level. In the

long run however competition would still work and with the help of
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inflation, real margins would still follow costs, since equation
(3.4) implies constant margins in the long run. If the pricing beha-
vior were not symmetrical in the short run, then the marketing sector
would contribute to the inflation process by the food part of the
consumers ‘budget. Fig, 3.10 illustrates this possible margin beha-
vior. In the long run retailers move on the AB line which has slope
one, But in the short run they move on the broken line C'DB' if the

price transmission is asymmetrical.

Figure 3.10 — Margin behavior

cl

y45°

A

constant margin
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In order to test this hypothesis a dummy variable Bt

was built taking the value of one when farm hog price decreases and
zero otherwise. The asymmetrical transmission would be reflected by
a negative coefficient of the variable Bt.FHPt. Regressions were run
for whole pork and for the subset fresh pork, the less processed

part of the carcass.

(1955-1973, 75 observations) whole pork

(3.10) RHPt =1.,18 + 0.12 SPt + 0.13 su - 0.08 FAt - 0.0009 t
(2.2) 2.2y (1.9 (.4)

+ 0,29 FHPt - 0.0066 Bt.FHPt + 0.77 RHP

(5.9) (.66) (10.7)

t-1

R? = .944 d=1.56 h=2.2

(1955-1973, 75 observations) Fresh pork Y

(3.11) RHPi = - ,07 + ,013 SPt + .026 su, - .02 FA_ + .0006 t
(1.1) (1,1) (2.3) (1.8) (2.5)
+ .040 FHPt - 0.003 B .FHP_ + .85 RHPtf____1
(4.7) (1.7) (16.1)

R“ = .86 d=1.76 h =1.0

The empirical results are not very clear cut, but it
is probable that a moderate ratchet effect does exist in retail pri-
cing behavior. Quite small when all pork is considered, the slope

differential represents about 10 % in the fresh pork equation.

l/ The price variable for fresh pork is an index so that the magni-
tude of coefficient are not comparable in (3.10) and (3.11).
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Splitting the margin behavior into two parts seems justified by the
reduction of serial correlation correlation which results. The pri-
cing behavior seems different for fresh pork and processed pork meat.
Since the latter part accounts for about 2/3 of the whole, the rat-
chet effect would be quite small for the aggregate pork price index
is considered, Nevertheless the existence of a contribution of the
marketing sector to inflation cannot be discarded on the basis of
these results, It would be small enough and temporary since margins
tend to be constant in the long run, which is consistent with a high

level of competition remaining in the retail sector.

Last, the net import equation (3.5) though showing an
acceptable fit is insufficient foruseful policy analysis. Elastici-
ties with respect to price and income (respectively 4.3 and 9.9) are

high as usual in trade equations.

Fig. 3.11 to 3.15 show the time series of actual and

fitted values for the five behavioral equations.
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32 - Preliminary work on the supply part of the model

This section is meant to justify the specification used
in equations 3.1 on one hand and to illustrate some of the arguments

developped in Chap. 2 on the other hand.

Lag_structure
In Chap, 2 the marketed supply equation in numbers was

specified as depending on lagged and current hog prices.

(2.17) S, =Vo, m-1) + (1 -9¢) s__, +ymaP___ - YaP

But the exact relevant lag w was not discussed. It is
known that w is longer than the shortest production delay which is
3 quarters, since the period of fluctuations is about 3 years i.e.
12 quarters. This fact suggests a lag of about 6 quarters for w. But
breeding decisions may be made on sows at various stages with cor-
responding different production lags. If the main decision would bear
on very young sows, about two quarters are necessary to bring them
to breeding age which makes w = 5. If one assumes some further
reaction lag, price in t-6 may also playlsome role. For the suckling
sows the production lag is shorter, about 4 quarters, so that we

expects P to have also some effect on future supply. Specifying

t-4
the correct lag structure becaomes rather empirical, since it is

difficult to constrain it too much on a priori basis.

Almon [2] advises the use of the information given by
the correlogram to help specifying the lag structure. It is given in
Fig. 3.16 on deseasonnalized and detrended St and Pt—i' The corre-
logram is not of much help since the intercorrelation of lagged

prices due to the cycle makes them good instruments for each other
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at neighboring time units. The results of unconstrained regression

on prices from P, to P is not really sufficient either since

t t-6
multicollinearity makes estimates unprecise, Fig 3.17. The dominant
role of Pt_5 is however confirmed as well as the presence of nega-
tive current price effect, But it is probable that the negative

signs of P and Pt—6 are due to sampling variation, given the high

t-4

correlation between Pt—S and Pt—4 or Pt—6 (0.80) ., One also notes
that OLS estimates gives larger current price effect than 2 SLS as

a result of simultaneous bias.

Preliminary work of estimation was used on monthly data
using Almon polynomial constraints [2] and Shiller's smoothness
prior [48] (Fig. 3.18), They tend to confirm the dominant role of
the fifth quarter but suggests that the reaction spreads over quar-
ters t-4 and t-6, Shiller's method gave a flatter curve, which may
be due to the prior information fed in. In the quarterly model, it
is useless to use the polynomial approach since with 3 points (4, 5,
6) we have no constraint Y imposed on a quadratic polynomial. As
the inverted U function obtained with Almon's method suggested an
optimal lag at t-5 and second best at t-4, t-6, the constrained va-
riable WPGPt_5 (weighted feeder pig price) was constructed as a
weighted average of the neighboring prices.

WPGP = .2 PGP + .6 PGP -

t-5 t-4 t-5 +o.2 PGPt—

6

The result of spreading the lag over quarters 4, 5, 6
is to increase the coefficient of lagged price and reduce the coef-
ficient of current price as explained by the omitted variable analy-

sis of Chap, 2.

l/ Using a quadratic polynomial constrained to have roots in t-3
and t-7, would make it too flat relative to the hump implied by
monthly results on Fig 3.18.
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Figure 3,17 - Unconstrained regression
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(1955-1973, 75 observations 2 SLS)

(3.12) QSt = constant + seasonals + .73 QSt_1 + 4.1 t
(9.6) (3.6)
+18.3 PGP___ - 18.1 PGP
(1.6) (1.1)

(3.13) QS, = constant + seasonals + .74 Qst—l + 4.0 t
(9.5) (3.5)
+ 26,7 WPGP. _ - 9.8 PGP
(1.9) &5 sy ot

The overestimation of current price effect resulting
from a wrong lag w may be understood by looking at the own correlo-

gram of feeder pig prices (Fig 3.19)
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Figure 3.19 - Correlogram of feeder pig price

corr (PGPt, PGP )

t-i

i (quarters)
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One of the arguments made in Chap 2 was that a recursive
model would lead to overestimated apparent supply elasticity 01.
This is illustrated by equations (3.13) and (3.14) where total weight
(QSt) is the dependent variable, and by (3.15) and (3.16) with num-

bers (St) as dependent variable.
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Recursive, dependent variable in weight, QSt

(3.14) QSt = constant + seasonals + 0.77 QSt__1 + 3.7 t
(12.7) (3.6)
+ 33,1 WPGP
4.3y

R? = .9 h = 1.69

Recursive, dependent variable in heads, St

(3.15) St = constant + seasonals + 0.78 St—l + 4.9 t
(13.5) (3.7)
+ 48 WPGP
(5.0) 7

R? = .97 h =1.67

Simultaneous, dependent variable in heads, St

(3.16) St = constant + seasonals + 0.71 S 1 + 5.9 t
. (4.0) (3.7)
+ 26 WPGP - 34 PGP
(1.4) ° (1.9 ¢

R? = ,97 h

2.2

The apparent supply elasticities estimates (01) are

given in Table 3,15 - for the four specifications at mean values.
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Table 3.15 - Estimates of Long—Run apparent supply eldsticities 9,
for different specificiations

Dependent Specification
variable . )

recursive simultaneous
weight 0.70 0.52
numbers 0.83 0.34

As expected, recursive models give substantially highex
estimates than simultaneous models do. The OLS estimate 31 = 0.83
derived from (3.15) where the dependent variable is the number of
heads marketed, yields the highest value for g,- OLS estimate
gy = 0.70 derived from equation (3.14) where weight is used as de-
pendent variable gives a smaller value for 01, because of the offset-
ting role played by current price on average weight, Theseresults

are in agreement with the analysis of biases made in Chap. 2.

An estimate of the elasticity (08) of average weight

w. r. t. current hog price was derived from equation (3.17) below.

Y

(1955-1973, 75 observations, 2SLS)

(3.17) W .73 + 0.0019 sp_ - 0.009 su_ + 0.004 FA

(46.6) (.56) °© (2.9) ©  (1.3)

- 0.002 t + 0,009 FHP
(2.9) (3.5)

RZ = .47 d = .6
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Where Wt is the average weight of hogs marketed. The estimate of 06
is 0.06. Now, following the concepts defined in Chap. 2, we could
derive estimates of true supply elasticity both in numbers (0 = 01

+ 06) and in weight (OQ =0, + 06 + 05 =0, ¢+ GO), from equations
(3.13) and (3.16). It is clear however that the parameters of lagged
and current price in (3,13) and (3.16) are not consistent with the
theory developped earlier : equation (3.16) would yield a negative
value for 0 by summing algebraicly 26 and - 34. Similarly equation

(3.13) would give a very small estimate &f T, namely 0.33.

In Chap. 2, it was shown that the magnitude of lagged
price parameter should be m times the magnitude of the current price
coefficient according to equation (2.7). This is not verified. The
current price effect is too high l/. Possible explanations were sug-
gested previously : improper specification of the lag structure,
socalled demand effect and high collinearity due to the regularity
of the price cycle. Using simultaneous equations methods in hog sup-
ply, without checking results with a priori information, may be a
worse procedure than simple OLS on recursive supply equations. They

give biased estimates but with a much smaller variance.

One way out of the difficulty, is to introduce expli-
citly the constraint 01 = -m 06 in the estimation procedure. Taking
m = 5 which is an order of mangitude for the number of pigs saved

per sow, the following result was obtained :

(1955-1973, 75 observations)

(3.18) St = constant + seasonals + 0.76 St—l + 5.2 t
(13.1) (3.9)
+ 8.6 (5 WPGP__. - PGP,)

(5.1)
R? = 0.967 d=1.66 h=1.,7

1/ In Tryfos results, the negative current price effect also seems
quite high relative to the inventory elasticity.
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We now have estimates for all the parameters defined
in Chap. 2. Although we have to keep in mind the a priori informa-
tion fed in the estimation procedure, it is interesting to verify
the arguments advanced in Chap. 2. Consistent estimates are col-

lected in Table 3.16.

Table 3.16 - Consistent 1/ estimates of 0.5 00'_, 05, a, 9
~ ~| ~ — ~ ~I n ~ ~ = ~ ~
a, 95 g =0, +0} o] I, oQ 0, + 0,
0.68 - 0.13 0.55 0.06 |-0.07 0.61

The point estimates in Tables 3.15 and 3.16 are in

agreement with the expected ranking described in Chap. 2, namely

im &, > imG. > > >
plim 01 plim 01 01 OQ g
(3.19) G, >0, >0, >0_ >0

1 1 1 o)
0.83>0.70>0.68>0.61>0.55

The results also imply that the overall current price
effect 00 is negative, but smaller than the estimate drived from
uncronstrained 2sSLS in (3.13) i.e. Oy = - 0.07 instead of - 0.19.
This suggests to set a constraint in the equation in weight (3.13).
But, we do not have a priori information on the parameter corres-

ponding tom = 5 in equation (3.18). Table 3.16 suggests that after

l/ The estimates are consistent provided that the constraint imposed
is appropriate,
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desagregating the sales equation in weight into an equation in num-~
bers and an equation in average weight, a value of 10 might be ap-
propriate. This will be done later, with a check based on the pre-

dictive ability of the model.

To summarize the results the folowing statements may
be proposed :
- There exist a small overall negative current price effect on sales
measured in weight, in spite of the positive response of average

weight to prices.

- The biases resulting from specification errors have the direction

announced in Chap. 2 eg, supply elasticity is overestimated.

- It is difficult beacuse of collinearity and lag structure speci-
fication to get independent estimates of lagged and current price

coefficients.

- It seems that unconstrained 2SLS may lead to larger errors than
OLS with a recursive sales equation, because of the large variance

of the estimates.

- Data on inventories would be necessary to give a more complete

verification of the analysis presented in Chap. 2.

RC

33 - Structural changes and supply elasticity

Many commentators have written that recent structural
changes would induce a stabilization of the supply and a dampening
of the hog cycle. Economic arguments were not given in detail but it
was felt that specialization, fixed costs to be covered and the

action of producers' associations would stabilize supply.

Irwin [28] has argued similarly that specialization re-
duces output substitution opportunities on farms, and that fixed

factors, also linked to specialization, tend to reduce the supply

elasticity.
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Tweeten and Quance [54] emphasized that the increased
use of variable inputs purchased outside of the farm, tend to push
supply elasticity upwards. Output price supply elasticity may be
expressed as Zwieip, where wi are the input elasticities of output
and Ei the demand elasticities of input with respect ot output
price |Griliches, 16]. Assuming further that factors are paid at
their marginal product, the mi become factor shares. Then if an
increased part of variable inputs are purchased it seems likely,
other things unchanged, that supply elasticity would increase. As
mentioned before, the use of purchased inputs has increased a good
deal in hog production recently and one may expect an increased sup-
ply elasticity contrary to the widrspread opinion. Tweeten and Quance
did not find clearcut evidence that supply elasticity had changed

over time, but they were dealing with aggregate farm supply.

Dean and Heady [10] found a higher supply elasticity of
spring farrowings (only) for the period 1938-1956 than for the years
1924-1937. Their explanation is based on technical changes in bree-
ding, feeding and facilities, which shift the production function

and flatten the marginal cost curve.

A self ~contained analysis of possible effects of struc-
tural changes on supply elasticity is needed. For now the question
is empirical. I have tried to test a change of structure in the sup-
Ply equation by using covariance analysis. There are at least two
difficulties in carrying out the test : first the simultaneity, se-
cond the short period of observation on structural changes in the
industry (1966). I have taken the easy way out by working with a
recursive model since there is a linear relation between true elas-
ticity ¢ and marketed elasticity gy I have split the sample period
at the year 1966, in order to be able to compare not only slopes but
also elasticities computed at mean values of both samples. This gives

more information than the strict Chow . test [B].
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Results are given below by two equations for the 1955-

1966 and 1967-1973 subperiods.

(1955-1966, 48 observations)

Qs = 246 + 121 SP, - 67 su, + 69 FA_ + 4.9 t
(2.1) (4.3) (2.3) (2.4) (3.4)

+ 35 WPGP___ + .66 OS

(4.3) (7.8) t1

R? = .92 h = .57

(1967-1973, 27 observations)

QS, = 206 + 52 SP, - 164 Su, - 12 FA_ + 6.8 t
(1.1) (1.4) (4.4) (.3) (2.4)

+ 41 WPGP___ + .81 0S

(2.2) (8.9) ¢!

R® = .93 h =1.99

Using also the error sum of Equares of the equation
estimated on years 1955-1973, an F test is constructed [é9, P- 19@]

with 7 and 61 degrees of freedom. Computed F is 0.5 compared

7' 61
to the 2.2 value of the table. Structural change cannot be ac-
cepted on this basis. The supply slope has increased from 35 to 41.

But it is not so for short-run supply elasticity Y at mean values
respectively 0.10 and 0.08, the decreasing ratio- g-overcompensates
the increasing supply slope. However if one compares the long-run
elasticities in the two subperiods the order is reversed since ad-

justment speed appears to be smaller in the more recent years,

1/ With respect to feeder pigs price.
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respectively (0.29 and 0.43)., A similar result was obtained pre-
viously on monthly data, with a specification of the equation in
logarithms. This overall evidence tends to suggest a slight increase
of the long-run supply elasticity over time. The opposite ranking
short-runand long-run estimates is consistent with both the fixed
factor specialization argument of Irwin which works more for the
short-run and the increased share of purchased inputs arguments
which would work in the long-run (acquisition of new facilities,

etc...).

With respect to the possible dampening of the cycle,
we should relate this result to the demand side of the market. De-
mand price elasticity seems to have increased noticeably in the re-
cent years and this works in the direction of stagilization. If one
computes long-run elasticities of supply and demand with respect to
farm hog prices for the last subperiod one gets respectively + .68
and - .43 which suggest a strong divergent tendency of the hog cycle
in the range of validity of those estimates, particularly in view
of the further destabilizing role of current price effect. These
results tend to show that the hog cycle remains quite unstable
around equilibrium. They also suggest that the linear model is not
sufficient to account for the stability conditions, since they

imply an explosive cycle. v
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Chapter 4

WEFARE ANALYSIS OF THE HOG CYCLE IN FRANCE

Farm prices are well known for their instability. In
most cases the wide swings of prices are due to disturbances on the
supply side. Two kinds of disturbances may be distinguished : ran-

dom and cyclical.

In spite of technical progress, agriculture remains a
bioclogical process subject to randomness. To cope with this sort of
fluctuations, agriculturalpolicy is limited to curative devices i.e.
measures designed to weaken the consequences on producers and consu-

mers.

Cyclical fluctuations originating in the supply side of
a commodity market, are not due to causes exogenous to market mecha-
nism. On the contrary production lags and decentralization of deci-
sion making lead to a built-in feed-back which generates commodity

cycles.

In both types of disturbing factors, prices and quanti-
ty fluctuations disrupt the effort of producers and consumers to
reach equilibrium. Welfare losses are expected to result from these
Price distortions. In the case of random causes the welfare losses
are due to forces:external to the market system. In the case of

cyclical fluctuations, welfare losses are generated by the decentra-
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lized market system itself. Therefore, free competition is not able
to reach optimal allocation of resources in the case of cyclical
commodities. It is one more example where regulations are needed to

help free market to reach Pareto optimum.

The welfare aspects of price instability have been
extensively studied in the literature, but mainly random fluctuations
have received noticeable attention l/. Only recently Heifner and
Man have considered the case of a cyclical commodity, in a paper

discussing research on market instability [?3].

In this chapter, first I evaluate the aggregate welfare
loss due to fluctuations in a simple cobweb framework. I also deve-
lop a cost~benefit analysis of stabilization of a cyclical commodity
in this particular case. Then, I deal with distribution effects of
fluctuations on producers, consumers and the marketing sector. Marke-
ting margin behavior is discussed in this context. Finally I try- to
extend the approach to a real life case (the hog market) on the basis

of the model estimated in Chap. 3.

1 - Aggregate welfare loss in a simple cobweb

Y

Distortion between supply and demand prices is widely
considered as a discrepancy from optimality under general conditions
and can be used as a measure of the marginal welfare loss [harbe—

ger, 13].

1/ Most references are given in Turnowsky [§j] and need not be re-
peated here.
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Suppose we have a "stationary cobweb" with constant

magnitude fluctuations,

(4.1) supply : Q =Yg *t Yy Py
(4,2) demand : Qt = ao + al t
Y1=—a1=Y

This simple model generates a stationary cycle of prices
and quantities moving from the point (Pm, QM) to the point (PM’ Qm)
on Fig. 4.1,

Following Harberger, the welfare loss associated with
the observed point (Pm, QM) is the area included between supply and
demand curves, and the vertical line drawn at QM; in the linear case

this area is given by
1=21( -9 (B, -P)
2 M M m

Using the symmetry of the cycle we have

(PM - Pm) = 2 (PM - P)
Define the absolute deviations of price and quantity

from equilibrium by p and g

1

f
)

|
v

(PM - P)

o]
]

I
1

10
1

©

(@, = Q
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Figure 4.1 — Symmetrical stationary cobweb

Q = Yo * Yy Py
PM
- e
P
lp
m —-—
N Q =0y to P
q q
B ™ 4_?
o Q9 Q

Using the symmetry again the welfare loss for a complete

cycle is

(4.3) L =2 pg

vt

This loss can be written in term of price or quantity

deviation alone together with the common parameter Y. We have

qa=(Q- 9 =Y, (B, - B) =Yp

(4.4) L =2pg = 2Yp =2%




- 118 -

Considering the point (Pm, QM) and excess supply
(QM - Q) = g, a simple benefit-cost analysis of stabilization
consists in comparing the present value of the welfare loss if the
cycle goes on, to the cost of disposing of the excess supply g,
which feeds the cycle. If the cycle goes indefinitely, the present

value of the welfare loss is the limit of:

t .

Lg = L pg (1 + p)-l, p = discount rate
i=

lim Lt -1*e pq

Y o

It would therefore be appropriate to destroy (or give
away) the excess supply if the corresponding cots is smaller than

expected social loss i.e. if

1 +p
p

(4.5) Pg < pg

This condition can be written:in terms of relative price

deviations:

(4.6)

o1 | 'O
i
\"4

A sufficient condition for (4.6) to be satisfied is
that p/ﬁ 2 P. If the relative magnitude of price fluctuations around
equilibrium price is at least equal to the chosen discount rate, it
would be worth to use the extreme policy of destroying excess supply,

in the case of a stationary symmetrical cobweb. If the walue of p is
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about 10%, stabilization would be justified for cyclical commodities

whose price fluctuates by more than 10% around the trend.

One could study more flexible policies using buffer
stocks or funds, which are more relevant in the general case where
random fluctuations are added to the model (as well as exogenous less

predictable shifts in the demand).

2 - Distribution effects

The distribution effects may be studied by means of
producer and consumer surpluses., These concepts are widely used and
widely criticized in the literature [9]. I make only few remarks in

order to justify their use in the present case.

The limits of the partial analysis may not be too dama-
ging because of the small importance of the hog industry in the eco-
nomy. With respects to the consumer surplus, the use of the area
under the ordinary demand curve may be used, not because of the small
income elasticity but in view of the small share of pork consumption
in . consumers's total expenditures. The aggregation over consumers
is certainly more questionable, since we ryn into distribution pro-
blems, and it is difficult to accept the assumption of optimal dis-

tribution of income.

On the producer side two main aspects are to be consi-
dered. First there is the distinction between the producer surplus
and the rent to the factors Eﬂ. Since farmers own most of the inputs,
the distinction does not seem too important, the more so as hog pro-
duction is rather independent of land in France., The second remark
deals with the meaning of the aggregate supply function used. Is it

linked to the long-run marginal cost curve or to the shortrun one ?

If price fluctuations are a short-run problem, it seems likely that
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disequilibria observed in the firms as a consequence of the cycle
bear upon a cost curve with investment and labor fixed. The upward
sloping supply curve is therefore close to the concept of short-run
marginal cost curve, which is more relevant to the use of producer
surplus than is the long-run cost curve Bﬂ. The aggregation problem
remains unsolved on the production side too, and one should certain-

ly try to analyze which firms are more likely to be affected by price

fluctuations.

In the description of distribution effects we evaluate
the welfare changes on producers and consumers when we move from a
fluctuating market to a stabilized market. In other words we mea-

sure the welfare gains from stabilization (which are in the same

time losses resulting from fluctuations), on Fig 4.2 built on the
same model (4.1) and (4.2).

Stabilization means a gain of (a + b) in consumer sur-
plus from the point (PM, Qm) to (P, é) and a loss of (¢ + d + e)
when moving from (Pm, QM) to (P, Q).

ACS = - (c+d+e) +a+b=-e, by using symmetry
(b = 4d).

In terms of absolute deviations p and q,
(4.7) ACS = - pgq <0

Consumers lose from price stabilization. This is a
known result when the source of fluctuation is on the supply side
Eﬂaugh, 56].
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Figure 4.2 ~ Distribution effects
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For producers the effect of price stabilization at P is

APS = (c+d+e+f) - (a-4d =2d+f+e
=(b+d +e+ £
(4.8) APS = 3 pg >0

Producers gain from stabilization when disturbances
originate in the supply [9]. With price at Pm’ producers lose more
than the strict producer ' surplus variation from (P, é) to (QM' Pm)
i.e. (c + d); they also incur a net loss since they sell QM - Qm at

a marginal price Pm smaller than marginal cost given by supply price.
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This loss 1-/amounts to area e + f.

Aggregating over producers and consumers yields the net
social loss for a whole cycle, and therefore the stabilization so-
cial gain,

(4.9) G=2d+f=b+d+f=2qgp>0
By the compensation principle, it would therefore be

worthwile for producers to bribe consumers into accepting stabili-

zation.

3 - Welfare effects of fluctuations in a more

general model

The simple model mistakenly assumes that retail price
(denoted by P') is identical to farm price (P). I shall assume hove-
2
ver that quantities 2/ are the same at retail and farm level :

Q' = 0.

1 - Constant margins P' = P + M

The variation of consumer surplus is the same at farm
and retail level (Fig 4.3). No further distribution effects are gene-

rated by the marketing sector.

1/ Turnovsky did not take this loss into account in the purely ran-
dom fluctuations case,

2/ This means no transformation of the farm product except for ser-
vices. Intuitively the results would be the same if constant pro-
portions prevail in the food industry as shown by Gardner [15].
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Figure 4.3 ~ Constant margin and consumer surplus

P', P

Qt = f (Pé), Retail level demand

Qt = f (Pt), Farm level demand

(4,10) dcs' = - Q' dP' = - Q 4P = 4CS

where 4CS' is the change in consumer surplus observed at retail and
dCs is the changed observed at the farm level, i.e. with a demand

using farm price,

2 - Proportional margins P' = (1 + Q) P, a > O
M =qaP
acs' = - Q' ap’
(4.11) dcs' = - (1 + a) QdP

dacs' (1 + a) 4cs

fi

Because price variations are amplified, we expect that

consumers' welfare will be more affected than in the previous case.



- 124 -

Since consumers gain from price fluctuations in a complete cycle, we

expect they will gain more in the proportional margin case.

Let q and p be again the absolute deviations from
equilibrium in a symmetrical cobweb. Let p' be the price deviation
at retail, p' = (1 + o) p. Call m = Op the absolute deviation of the
margin.

- Consumers lose from stabilized prices, in a whole cylce:

(4.12) Acs =-gp' =-qg (1 +a)p=- (1 + o) pg

1/

- Marketing firms gain from price stabilization— :

AMS = 2 QM - (Q+ @ (M-m - (Q-a (M + m)

where M is the equilibrium margin M = gP. After cancellation,

(4.13) AMS = 2 mgq

AMS 20pg (area 2c in Fig 4.4 b)

»

- Producers gain the same ammount as before, 3pq

l/Assuming zero marginal cost in marketing, see p. 134.
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The net social gain from stabilization in that case

would be:

(2]
I

3pqg - (1 + o) pg + 2apg

(4,14) G

2 pq + opg

Figure 4.4 - Proportional margins

P', P M
\ |
1;'+p'
EI
P'-p' ) M+m
P+p _\ M2
R - b |c
§_p : M-m
g
=
Q Q Q- 9 Q+q Q
Figure 4.4 a Figure 4.4 b

It turns out that proportional margins associated with
symmetrical fluctuations benefit consumers more than constant mar-
gins. Furthermore marketing firms lose (apq) from strict proportional
margins on a cyclical commodity, and they lose more than the extra
gain from fluctuation (apq) accruing to consumers., These results
suggests that strict proportional margins create a welfare loss and
that they are not necessarily associated with market power since
marketing firms do not benefit from them, in the case of symmetri-

cally reversible price fluctuations [Ruttan, 44] .
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3 - Non reversibility of retail price fluctuations

Casual observation of prices at different marketing
levels shows the contrast between wide reversible farm prices and
much more stable retail food prices. The two previous models do not
stick very close to reality, at least in the short-run. One inte-
resting assumption to consider is the nonreversibility of retail
food price increases when farm prices take a downward direction.
Suppose the extreme case of constant margin when farm price increases,
and unchanged retail price relative to their previous level, when

farm prices fall. This could be called the strict ratchet effect.

Figure 4.5 - Nonreversibility of retail prices

«~retail demand

«farm supply
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In the stationary cobweb again this means
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MM = P'-(P-p)-(B'-P)
AM = p
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Marketing firms will clearly benefit in such a situa-
tion from price fluctuations., Consumers will suffer surplus losses
but no surplus gain will accrue to them. In the previous particular

case, the welfare effect of stabilization will be:

(4.15) Acs' =Qp--;-pq>o

(4.16) AMS =2 QM - (Q+q (M+p) - (Q-q M

AMS = - gp - pg <O

In this case consumer gain from the stabilization of a
cyclical commodity while marketing firms lose. Moreover, marketing
firms lose more from stabilization than consumers gain. But one of
the limits of the model appears clearly here. It is questionable to
apply consumé&s' surplus analysis to such a kinked demand curve (the
kink being in the opposite direction from the oligopoly kinked de-
mand curve). One wonders how consumers would buy more than 5 at the
same price P, when farm prices fall as a result of excess supply.
Less extreme case: are conceivable however, with intermediate kinds

of distribution effects. K

In the analysis described above, the relationship bet-
ween marketing margins and marketing cost is neglected. If marginal
cost in marketing is increasing around 5, then the situation is
comparable to the producers' case if margins are proportional. It could
be a partial justification of weakly reversible retail prices (margins
would have to the higher when quantities are larger and farm price

lower, see Appendix 4.3).
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32 - A first application to_the_ hog market

The stationary cobweb presented above would fit better
an annual crop than a continuous production like hogs. Transactions
occur each day and all the intermediary points between peaks and
troughs are observed. Surplus deviations from equilibrium must be
evaluated at each time unit. Such an evaluation is made below in the

context of a quarterly model.

321 - Moving equilibrium path

One of the major problems to solve when coping with an
actual market is to define and estimate the dynamic equivalent (Et,
ét) of the stationary equilibrium (5, é) of the simple case. Over
time, technical progress and feed prices shift the supply curve,
and so is it‘for income and prices of substitutes on the demand side.
It seems intuitively appealing to assume the existence of a moving
equilibrium going through the actual peaks and troughs and displaced
only by exogenous variables. Samuelson [?6, pP-. 32@] has warned that
there is a lot of arbitrariness in the concept of moving equilibrium;
it is particular solution of interest of the difference equation.
More, "if the functions of time involved are not the simple elemen-
tary ones, the above criterion does not specify unambiguously a uni-
que function", Even if income and technical progress may be conside-
red as smooth shifters, and may be expressed as simple function of
time, it is not the case for feed prices and pork substitutes. The
notion of moving equilibrium free from cyclical fluctuations has

therefore important shortcomings which should be kept in mind.

I have made an attempt to determine a smooth path as an
approximation to a moving equilibrium conditioned by exogenous va-

riables, It is a rough extension of the simple stationary model des-
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cribed by equations (4.1) and (4.2) to the model with exogenous va-

riables, whose role may be represented by making intercepts depend

on time.
]
Actual path ! Equilibrium path
1
|
- stationary cobweb
i
|
= |
4.1 Q=Y * Yy Pey | ~ -1
| ol _ 11 - vy Yo
T L I PR I
= |
(4.2) Qt 0q + oy Pt : 1 0
1
|
i
1

—~ cobweb with shifters
(4.1%) Qt =Y + Y, P

(4.2")

10
I

QR

+

Q

o

Clearly (4.19) yields only an approximation since we
are in fact assuming that §t = ﬁt-l in model (4.1') (4.2'), while

(4.19) shows clearly that it is not the case. Samuelson [46, P- 323]
advises proceeding by successive approximations of the path P(t) and

feed them in (4.1'), which could be written as

i .

(4.20) Q) =y _+7Y, P * (¢ - 1), for 'iteration i
_ 1 - i
o(t) = Oy + oy P (t)

There was not enough time to set up a routine for this

iterative procedure. But the solution given by (4.19) was used as a
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first try. The results were rather bad with the reason probably co-
ming more from the estimated structure of the model than from the ap-
proximation made, In particular the net import equation seemed to
be one difficulty, in view of the changing position of France from
net exporting to net importing (20% of domestic production) over the
whole period, and also because of the inadequate specification of

this equation.

In order to give an idea of the welfare effects in a
real case, I wanted an approximation of the equilibrium path for the
hog market in France over the sample period, 1955-1973. Samuelson
[46, o) 322] quotes Moore's suggestion to use the fitted trend as an
approximation, The economic basis of this approach is clearly weak,
since time is only one of the possible exogenous variables. A natural
extention of this method is to regress each of the endogenous va-
riables on all the truly exogenous variables of the model, excluding
predetermined variables which create the cycles. All cyclical and
seasonal moveﬁents are eliminated and we get a path corresponding to
the slow effects of income, prices of substitutes and time, on the
endogenous variables of the model (production, demand, imports, farm
and retail prices), The time series of actual path and "estimated
equilibrium path" are shown on Fig 4.9 - 4.12. Of course this parti-
cular estimated reduced form has an imporFant shortcoming. Nothing
constrains the method to yield equilibriuﬁ values rigorously consis-
tent with all the structural equations of the model, in particular

no balance of supply and demand is imposed l/.

322 Expressions for the surplus variations

Assuming we have correctly determined equilibrium paths,

we have to define first the deviations of the various agents'surplus,

l/ Such a constraint could certainly be incorporated in the estima-
tion procedure, but this is left for later work.
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relative to their equilibrium position, for each unit of time. The

notations are as follows :

-

s D I are quantities supplied, consumed and imported at time t.

£t Tt Tt

Pt' B't, M are respectively farm price, retail prices and marketing
margin.

, A1S, are the deviations of surplus from equilibrium

Apst, Acst, AMSt £

values at time t for producers, consumers, marketing
firms, exporters (i.e., effects of fluctuations).

A bar on a variable denotes the equilibrium value at
time t of this variable. Lower case letters denotealgebraic devia-
tions from equilibrium values:

s, =S, - 5., P =P P ...
The formulae are given for the linear case only. They
are illustrated by Fig 4.6 which corresponds to an increase of do-
mestic supply at time t due to a price level at time t-5 higher than
equilibrium price P. The same algebraic formulae apply to a decrease
of domestic supply. Fig 4.6 is built as follows. Domestic supply

function S(P _5), domestic demand D(P,_) and import I(Pt) are given.

t
Stationary By equilibrium (P, S, D, I) is determined by equating
excess demand

ED(P P.) =D(p,) - S(P__)

t-5' "t
and imports

I(Pt)

with the assumption

Pes = Pe

1/Market equilibrium is stationary on Fig 4.6 because shifters are not
considered in the illustration.
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In particular equilibriumprice P is the price which sa-

tisfies the relation

ED(P, P) = I (P)

this point is the intersection between excess demand ED(P _, Pt) and

t
I(Pt) on the left part of Fig 4.6.

When price P is higher than 5, domestic supply is

t-5

predetermined at the level S(Pt—S) and aggregate supply S(Pt—S)

. 1 S ek . .
+ I(Pt) shifts to the right —/. Market equilibrium at time t will
occur at a lower price Pt (price variation P, is therefore negative

in the formulae below).

(a) Producers

L A R N I

Given the specification of the supply of pork 2/ the

lagged price which induces the quantity supplied St is Pt—S' There-

£o5 St) is supposed to belong to the relevant sup-
3/

ply curve for computing producers' surplus —

fore the point (P

The same line of reasoning is used as in the simple sta-
tic case. Producers lose the producers' surplus variation plus the
net loss of having to sell at Pt
(by the assumed relation between supply and marginal cost).

what cost marginally to them Pt—5

1/ and excess demand shifts and rotates.

2/ The purely recursive supply case is considered here. The destabi-
lization due to the current price effect increases the producers'
loss (cf. Appendix 4.1).

§/ Partial adjustment is skipped over here (Appendix 4.2).




1
<
(4.21) APS P S + — (P - P ) s 0, when P <0

t

1 -
+ = - + -
P S, » (B, ~P_+P P, .) s

1 1
ptSt-zpts +—2—(P - P ) s

(b) Consumers

.........

1
(4.22) ACS' = -D.p' +=p
t 2

ACSt is positive when P, is negative, in the case of

constant or proportional margins.

(c) Marketing firms
I have made the assumption that total cost is constant
over the quantity range and surplus variation is defined as revenue

s . . 1
variation of marketing firms —1

AMst = DtMt - DtMt

v

(Pé - Pt)

|
o

(4.23) AMS (Pé - Pt) - D

t Tt t

The sign depends on the actual behavior of the margin.

1/ It may have been better to assume rising marginal cost as in ap-

pendix 4.3 and the formula : AMSt =Dm - %‘dtmt which is more

consistent with the distribution of consumer surplus at farm level

ACSt = - PtDt + l_ptdt between consumers ACS& and the marketing

= )
sector AMSt by A(Z.St ACSt + AMSt.
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(d) Exporters
te e gty
It is tempting to apply the producers surplus formulae
to the upward sloping supply curve for exports (i.e., French imports).
The interpretation of that surplus is not a hog producer surplus be-
cause this supply curve depends on current prices which are related
to export cost and exchange rate rather than to production cost. It

is not a surplus accruing to foreiﬁg hog producers but to exporters.

The algebraic sum over agents of surplus variations at
1 ;
farm level Yy gives a net social loss, by a similar expression to

the symmetrical cobweb one.

Awt=AISt+APSt+ACSt

=1 _}_; + < +l. E_‘ s =D

tPr T 7 P T P T 5 WP 5! Sy PP,

2P

using (4.21)

P, =P g= P - P + (B - P o)
Aw, = (. + S D + L (a '+ls(P-P )
We =P (T # 8 = D) + 5P (A =5 = 3 )%5 S PP s

Marketed equilibrium implies

(i) It + St = Dt (actual path)
(ii) ft + §t = Bt (moving equilibrium path)
and therefore i, + s_ = d_, After simplification the expression for

t t t

1/ Using the formula of the previous footnote for AMS,, we could use

t
the sum AMSt + Acsé instead of ACSt.
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for the welfare loss is

(4,24) AW = % (B, - P

<
t t £-5) S <0

Equation (4.24), similar to pqg in the stationary cobweb,
shows that the welfare loss will be negative, whenever the market is
out of equilibrium. However the formulae of surplus variations and
their signs are valid in the context of Fig 4.6 where desequilibrium
is due to the domestic hog cycle only. If random disturbances occur
on supply or demand or if the import equation shifts, the coherence
of surplus formulae no longer exists. For example if import equation
shifts to the left because of a random shock, we may have Se >0,
Pp_-P ¥ 0 and therefore AWt > 0, although a discrepancy between

t t-5

supply price Pt— and demand price P, implies a welfare loss. More-

5 t

over since the moving equilibrium paths it’ s, Bt have been estima-

t
ted independently, equality (ii) is not always verified. In order to
appreciate the balance of welfare effect due the domestic cycle, it
seems appropriate to choose a "clear-cutcycle", i.e. a period where

(p ) s, is negative. Looking at Table 4.1, the time series of

t = Peos) St
net social loss Awt, computed according to (4.24), shows negative
values in almost all quarters. This is an encouraging fact for the

applicability of the surplus formulae (4.21) - (4.24).

323 Results

Given the limitations mentioned previously the numeri-
cal results are meant only as an indication of the importance of

price fluctuations from the viewpoint of efficiency and distribution.

In view of the shortcomings of the method, the search
for an approximation of the welfare effects may proceed in two dif-

ferent way. (1) Use the formulae giving the balance of various
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effects for a complete symmetrical cycle, and evaluate the results
in percentage of the cash value of production and consumption.

(2) Use the formulae of surplus deviations at every unit of time
(4,21) to (4,.,24) and evaluate the balance of the effects over some
particular period of time, The second type of result may be related

to the cash value of total production to check the first approach.

(1) welfare effect as a percentage of the value of pro-
duction, on the basis of the stationary cobweb

The balance of the effects for a complete cycle depends
only on the product of deviations, pg. In a complete cycle producers
would lose a fraction 3 pg/2 55 of the egquilibrium cash receipts.
Looking at the price time series of hog prices (Fig 4.11) the magni-
tude of the relative price deviation p/P . goes from 10% to 20%.
The time series of production (Fig 4.9) exhibits fluctuations around
the trend fanging from 5% to 10%. Producers loss in a complete cy-
cle would lie in the range 0.75% to 3% of the average cash receipt.
This loss looks small relative to cash value of production. But in
terms of net income or profit margin accruing to farmers which is
only a few percentage points of cash value, the welfare loss is far

from being negligible.

Consumption (Fig 4.10) fluctuates much less than pro-
duction and the same is true for retail prices (Fig 4.12). This is
due to the stabilizing role of imports and to the behavior of marke-
ting margin. Percentage variation is less than 5% for quantities
consumed and less than 10% for prices. The welfare gain of consumers
in a complete cycle would then be less than 0.5% of the average pork

expenditure,

As to the marketing sector, the results of Chap. 3 on

the margin equation suggested that margin is quite variable in the
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short-run, but in the long-run a nearly constant margin seems to
prevail. This suggest large distribution effects played by the mar-
keting sector in the short-run; in the long run the distribution
effects almost cancel, except that a small ratchet effect seems to
exist on fresh pork which means a transfer of surplus from consumers
to the marketing sector, This transfer is certainly small in view
of the small slope differential of the margin between farm price

1/

increases and decreases — .

(2) Direct method. Money value of surplus deviations
over time derived from the moving equilibrium path

The period chosen to illustrate the numerical results
includes the three years 1962, 1963, 1964 (observations 29 to 40,
12 quarters) 2/. One way to check the "clear cut face" of the cycle
is the sign of (Pt— Pt-S) S.i as it is negative for all points
except two, price changes may be explained by domestic supply chan-

ges.

On the production side we may verify that APSShas rea-
c¢hed the maximum of + 244 millions francs (MF) and the minimum of
- 192 MF for quarters spring 1962 (Table 4.1) and fall 1963 respecti-
vely; at that time the average cash valﬁe of hogs was 1,000 MF for a
quarter, Price fluctuations certainly had a drastic influence (20%
at the maximum) on the cash equilibrium of hog farms. Over the whole
cycle the farmers seem to have lost about 170 MF which represents

about 1.4% of the zash receipts for the 12 quarters.

1/ Looking at equation (3.11) the asymmetry of price transmission is
reflected by a slope smaller by 7.5% for price decreases than for
price increases.

2/ Underlined in Table 4.1.
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The consumers seem to have suecessively gained about
200 MF and lost about 750 MF over this three year cycle. The balance
is a loss of about 550 MF which accounts for about 2% of consumer
expenditure on pork over the period. During the same period the mar-
keting sector appears to have successively gained about 930 MF and
lost about 450 MF, The retail and processing industry seem to have

been gaining what consumers lost in these particular circumstances.

The net welfare loss to society evaluated by (4.24)
comes to 100 MF over the cycle, which is about 0.8% of the farm cash

value of the production.

The balance of the welfare effects of this particular
cycle is not large, i.e. of the order of 1% of the cash value of pro-
duction. The distribution effects hurt consumers to the benefit of
marketing firms. Do these distribution effects last in the long-run?
Summing AMSt on the one hand and ACSt on the other hand, over the
whole 1955-1973 period, gives very small numbers + 25 MF for consu-
mers and + 30 MF for the retail sector. The same operation for APSt

gives - 400 MF, and for AWt (the net welfare effects), - 250 MF.
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Conclusion to chapter four

Both direct method and stationary cobweb approach indi-
cate that the hog cycle generates a welfare loss measured by the
discrepancy between supply and demand prices. The order of magnitude
of this loss is about 1% of the gross wvalue of production. Although
small at first glance, this loss is large enough to justify an extre-
me stabilizing policy (destruction of excess supply) if discount rate

is about 10% or smaller.

Producers are more affected by the cycle than any other
group of economic agents in the long-run. Over the whole 1955-1973
period they seem to have lost in surplus 0.5% of the total cash re-
ceipts. This small number is less small when related to the profit
margin or to net income derived from hog production (which is only

a few percentage points of gross product).

Welfare gains of consumers and marketing sector seem
to be rather negligible in the long-run although their existence is

confirmed.

These results seem to argue for considering price cycle
as a minor problem in the economy. However, in the short-run the
welfare position of some agents is affected by a considerable amount
(Fig 4.13). Under certain circumstances, this may by more than 20%
from equilibrium and by using quarterly data we have underestimated
price fluctuations to a considerable extent. The conflicts of inte-
rest between economic agents at successive levels of the industry
are exaggerated by price fluctuations and create violent tensions
in the social group. This is an extension of the dimension of the

problem which may deserve some attention.
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Other extensions of the evaluation of the social cost
of fluctuations are needed because the analysis in terms of surplus
does.not cover the whole scope of the problem. As an example the
small ratchet effect exhibited by retail fresh pork price, indicates
that farm price fluctuations do participate in the inflation process,

at least to a small extent.

Another aspect of price instability goes beyond the
static approach of surpluses. The risk created by price uncertainty
may limit the investment rate and create trade deficit; it may also
slow down the rate of technical progress and therefore prevent pro-
duction costs from reaching the minimum level made possible by avai-

lable technology,

Welfare loss evaluation is one step toward policy. Sta-
bilizing schemes should be analysed for a more complete assessment

of feasible policy actions.
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Appendix 4.0

4,1 Implication of the current price effect

The cause of the current price effect is the relation-
ship between breeding inventory and current sales. I argued that, by
using the purely recursive model, the supply elasticity is overesti-
mated, This means also that the point (Pt—S' St) does not belong to
the true supply curve S (pt_s, Pt) which is more rigid than the bia-
sed one g(Pt-S) implied by the point (Pt—S’ St)' If we take the cur-
rent price effect into account, then the appropriate point which be-

longs to the supply curve is (Pé_s, St) on Fig 4.7.

Figure 4.7 - Implication of current price effect on welfare

Pj .
| \ S(Pt_5|Pt) unbiased supply
\- S(PtIPt_S) .
S .
P R /// (Pt-S) biased supply
\ /
5 \
t - ----- R
Pt—s -------- N “
,,/”/ EB
5 [T D (P,)
Pe-5 / A t
|
|
I .
- Q
|
St S¢St

The shaded area should therefore be added to the net

social loss since the "marginal cost" Pé_s is smaller than the obser-

. - [ = '
£-5° The ratio between real loss (Pt Pt-S) st Wt and

apparent loss (Pt - Pt—5) st = Wt depends on price differentials only.

ved price P
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Starting from the true supply equation St =k + nOPt + ant_S we

can find the relation of P - P! to Pt - by their expres-

t-5 ~ Fig Pi-s
sion in sé - St moving along AB, which follows equation S (Pt_5|Pt)

t-5 ~ Pe-s’

)

moving along BC, which corresponds to equation S (Ptht__5

This yields after simplification:

n

0
T - —) > W b < Q0 >0
Wl = W| (1 nl) t Y ”0 ’ ”1

As the ratio no/n1 is approximately minus one tenth,

then social loss would be increased by 10%,

4.2 Implication of partial adjustment and adaptive expectations
(with current price effect) Fig 4.8

The estimated supply curve contains an autoregressive
term, justified by either partial adjustment or adaptive expectations.
The two models are not distinguishable empirically. However they seem

to have different welfare implications.

The autoregressive model implies that producers move

. LR . . . .
along SSR instead of S . The result is smaller price variation from
PER to PiR, and a smaller welfare loss from area AE'B' to AEB assu-

ming that it is adaptive expectations which induce caution and that

the supply curve reflecting marginal cost is SLR. If we assume
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Figure 4.8 — Slow adjustment and welfare effects

p
LR
P
t
PSR Pt)
t
Pies
A -
Q

Note : BD, and B'D' represent current price effect
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Figure 4.9 - Constant margins and welfare losses

supply of marketing
services
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partial adjustment however, it is more correct to relate SSR to
marginal costs, since partial adjustment is based upon further costs
incurred when moving to a new equilibrium position for the firm.
Then the actual loss is ABC and not ABE. Therefore adaptive expecta-
tions reduce the actual welfare losses compared to nalve expecta-
tions., Partial adjustment also implies a reduction of welfare loss
from ABE' to ABC, compared to immediate adjustment. They both seem
to imply in general a reduction of losses with respect to the case
of full adjustment to price in the current period. However, partial
adjustment means a larger welfare loss (ABC) than adaptive expecta-
tions (ABE), since the SR cost curve AD is assumed to be steeper

than the long-run curve AD',

4.3 Rising marginal cost in marketing

Suppose that marginal cost in the marketing sector is
rising around equilibrium. Constant margin would imply a loss to
the industry when quantities fluctuate between é - g and 5 + q, i.e.,
for a whole cycle, gu (Fig 4.9). Therefore there seems to be an argu-
ment for margins to vary in opposite direction to farm prices, which
is actually the case. However wide margin fluctuations do not seem
to be closely related to marginal cost change, especially if we note
that relative variation of quantities q/é is generally small, and

thant marketing margin fluctuate widely.
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= CONCLUSION

<3

L

—-.f.l :

.‘-a 4

.ﬁg - The simplicity of the theories advanced to explain the
}3 : hog cycle namely the cobweb and harmonic motion models, contrasts

f;? : with the complexity and the numerous specifications of actual models.

I have tried to argue that the two theories do not provide a basi-

cally different explanation of the cycle and that the superiority of

demand.

B 3 the cobweb rests upon its micro-economic fundations. The cobweb has
?f _ to be slightly modified however in the context of livestock cycles,
;; i since the decision process is continuous over time and deals with a
@1 capital good, the breeding stock, that can be either invested or
ﬁ;, consumed. This fact introduces an interdependency between current
é} ' and lagged supply, implying a simultaneous determination of supply,
i% demand and prices. Failing to take this fact into account, by using
i . the simple recursive cobweb, may lead to biases in both supply and
Y

‘

The results confirm broadly the validity of the ap-

T e e o =

proach, although practical estimation problems have not been overcome

R,

in a nice way. The results obtained suggest also that the bias on the
supply elasticity may be far from negligible. The great variability
of specification of published models prevents a clear cut exogenous

illustration of the question raised.

This observation led to an investigation of another
point relative to the interpretation of models in term of supply elas-
ticity. It was argued that models using marketed supply and those

using inventories do not yield identical concepts of supply elasticity
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on a a priori basis, This choice combined with assuming away simulta-
neity may lead to severe errors in the estimates of supply elasticity.
The lack of data on inventories made it impossible to illustrate this
particular point and other studies are different in too many ways to

confirm or contradict,

The complete model fo the hog market in France provides
an acceptable representation of the subsector, as far as fit and
expected behavior are concerned. The feeder pig market seems to play
a central role in the cycle process and the cost of feed does not
have a great importance yet in the industry on the basis of the re-
sults, On the demand side, price and income are still important
factors, but substitution effects have been observed only for wveal
meat, Farm-retail price transmission is slow in the short-run, but
real margins turn out to be approximately constant in the long-run.

A slight ratchet effect of retail prices seems to exist, implying some
market power of retailers in the short-run together with a minor con-
tribution to the inflation process. The foreign trade aspects of the
hog market have neither been fully explained, nor completely represen-
ted, particularly in terms of international competition and EEC poli-
cy action; net imports however, are shown to react rapidly and strong-

ly to French price and income.

N

Although policy uses of the model are far from heing
fully explored, it was shown that public storage had a very small
impact on prices which raises the question of the real exogeneity of
public action. Another group of policy measures, i.e. subsidies to
improved structures of production and marketing, were shown not to

have the expected stabilizing effect on the hog cycle.

Because price and quantity cyclical fluctuations are
at the heart of the subsector problems, an attempt to analyse their
welfare implications was made. The social cost of the hog cycle looks

rather small on the efficiency point of view. Distribution effects are
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more important, Quite large in the short-run they may and do indeed
creat acute tensions between economic agents involved. In the long-
run however they cancel almost exactly but the producers seem to

lose from them, although a rather small amount.

At the end of this research effort, I have the impres-
sion I have been dealing with rather minor problems on the theore-
tical aspects of the hog cycle. I hope however to have made clearer
the working of the economic forces on the French hog industry. Much

remains to be done to explore fully the policy use of the model.

L
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