%‘““‘“\N Ag Econ sxes
/‘ RESEARCH IN AGRICUITURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their
employer(s) is intended or implied.


https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/

Australian Journal of Agricultural Economics, Vol. 20, No. 2 (August 1976),
pp. 92-102.

WELFARE IMPLICATIONS OF MORE
ACCURATE RATIONAL FORECAST PRICES

J. W. FREEBAIRN

Australian National University

Models are constructed to assess the welfare effects for producers, con-
sumery and society of producers using forecast prices based om more
accurate estimates of variables causing shifts in the demand for and
supply of commodities. The basic model is a stochastic cobweb model
in which producers’ forecast price is the rational forecast price. The
model is extended for many commodities, for partial producer response
to more accurate forecast prices, and to include stock holding. In
terms of economic surplus, producers and consumers gain from more
accurate estimates of demand shift variables, producers gain and con-
sumers lose from more accurate estimates of supply shift variables, and
in both cases there is a net society gain.

Introduction

This paper evaluates the welfare effects for producers, consumers and
society of more accurate rational forecast prices in terms of more precise
knowledge about factors causing shifts in the demand for and supply of
agricultural commodities.® The agricultural producer makes decisions
committing resources to production several months, and in some cases
several years, before the output is realized and sent to market. Because
of imperfect knowledge about factors causing shifts in the demand for
and supply of commodities after production decisions have been taken,
e.g. seasonal conditions, the level of economic activity and government
policies, production decisions must be based on forecasts of what price
will be obtained at the time the output is sent to market. An appealing
procedure by which forecast prices might be formed is the rational fore-
cast price model pioneered by Muth [3].2 Basically, since forecast prices
are informed predictions of future prices, the rational forecast price is the
market clearing price predicted from the theory of the demand for and
supply of a commodity. The rational forecast price model offers an
operational framework within which more accurate forecast prices can
be generated and their welfare effects evaluated.

1 The models developed have potential applicability to other markets including
minerals and labour as well as agriculture.

2 Unfortunately there is little direct information about the way in which
agricultural producers form forecast prices. On the basis of a survey of U.S.
farmers, Heady and Kaldor [1, p. 35] concluded: °. . . no single procedure was em-
ployed by all farmers . . . A rather common procedure appeared to start the pro-
cess of devising expected price from current price. The current price then was
adjusted for the expected effects of important supply and demand forces.” No com-
parable survey of Australian farmers is known to the author. Many econometric
studies of aggregate supply response behaviour specify producers’ forecast price as
some weighted average of current and lagged prices. Usually, the underlying rea-
soning is of an ad hoc nature. Muth [3] has noted that in some situations the
rational forecast price is given by a special type of distributed lag function. Sum-
marising, the limited empirical evidence neither confirms nor denies the hypothesis
that producers’ forecast prices are rational forecast prices.
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The format of the paper is first to present and discuss in some
detail a simplified basic model and then to consider some avenues for
extending the basic model. The basic model considers a single commodity
for which market behaviour is characterized by a stochastic cobweb
model of the type used by Massell [2], Turnovsky [5] and others to
study buffer stock schemes and by Smyth [4] and others to study the
price stabilizing effects of public forecast prices.?* The model allows for
production lags and for imperfect knowledge about future period prices
associated with random variables causing shifts in the supply and de-
mand curves after production decisions have been taken, More accurate
rational forecast prices associated with additional market outlook infor-
mation are specified in terms of reductions in the variances of the fore-
casts of the random variables. The welfare effects of more accurate fore-
casts are evaluated as changes in the areas of consumers’ surplus and
producers’ quasi-rents.

As an indication of the results derived, the principal findings from the
basic model are as follows. In all cases producers’ use of more accurate
rational forecast prices in their production decisions increases social
welfare in the sense that the gainers could more than compensate the
losers. Both producers and consumers gain from more precise informa-
tion about variables causing shifts in the demand curve with the former’s
gain being larger if the demand curve is more elastic than the supply
curve, and vice-versa. In the case of more precise information about
variables causing shifts in the supply curve, consumers lose while pro-
ducers gain economic surplus.

In subsequent sections the basic model is extended in three directions.
One section considers the case of many commodities in which price inter-
dependencies at the supply and the demand level are permitted. Special
consideration is given to a two commodity world with competitive inter-
dependencies at the supply level. A second extension considers the
situation in which producers’ supply decisions are based only in part on
the rational forecast price. The third extension includes an inventory or
stock-holding behavioural equation. The extensions considered provide
examples of ways in which the basic model might be adapted to the
particular needs of a variety of applications.

Basic Model

Suppose a model of market behaviour for a single commodity for a
discrete period with the following characteristics. The demand function
allows for costless flexibility in adjustment of quantity demanded to price
within the current period. The supply function assumes that current
price has no effect on quantity supplied in the current period. Rather,
reflecting the production lag, quantity supplied is a function of pro-
ducers’ forecast price formed on the basis of information available in the
previous period. The supply and demand curves are assumed to be linear
with known parameters on the price variables and with random inter-
cept terms. The intercept terms reflect the effects of all other variables
on the demand for and supply of the commodity. They include some

3 In the interests of brevity no detailed discussion is given to the assumptions
of the stochastic cobweb model other than to note that it is widely used in the
study of agriculture.
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variables whose values were not known when the production decision
affecting the current period’s supply was taken. Each period the pre-
determined supply is priced to clear the market. In algebraic terms the
market is represented as:

(1) q:* = —bp, + x;
(2) g = ap/ + y;, and
(3) q:* = q/ = q.

where g% is quantity demanded, g,* is quantity supplied, p; is realised
market price, ps is producers’ forecast price formed in period t — 1, a
and b are known positive parameters, and x; and y,; are random indexes
of. other variables influencing quantity demanded and supplied.

- In the situation of perfect foresight, producers’ forecast price and the
realised market price coincide. The perfect foresight price and quantity,
p.* and g,*, are given by
(4) p* = (x; —y:)/(a+4b), and
(5) q:* = (ax; + by:)/(a + b).

In preparing a rational forecast in period z — 1 on which to determine
the production decision influencing quantity supplied in period ¢, the
producers require forecasts of the random terms x; and y, in the demand
and supply equations of (1) and (2), respectively. It is assumed that
producers’ information about these terms can be represented by a dis-
tribution function with mean and variances
(6) E(x:) = po, E(y:) = py, Var(xy) = o

Var(y;) = Tyy and Cov(xy,) = Ory-
Of course, the parameters of the distribution may change over time.
Now, given the market structure of (1), (2) and (3) and producers’ in-
formation about (6), producers’ rational forecast price is

(7) pd =E(p;) = (o — )/ (a+ b)

Then, substituting terms, the realised market price and quantity asso-
ciated with the forecast price of (7) will be given by

(8) pi = (xs —y: —ap/}/b

and by g; in (2).

The welfare effects of producers using perfect foresight prices, p,* of
(4), rather than the rational forecast price, E(p;) of (7), in forming
their production decision are evaluated in terms of changes in the areas
of consumers’ surplus and producers’ quasi-rents. The measures are
interpreted as the lump sum transfers consumers and producers would
exchange for a shift from the information state represented by the statis-
tics of (6) to a state of perfect foresight about the terms x, and y,, and
still retain the level of welfare obtained under the realised market price
and quantity. The limitations of the measures are well known and must
be borne in mind in considering the results of the model. To illustrate the
measures, consider Figure 1 which describes a situation where producers’
forecast price is less than the realised price, i.e. p/ < p.. Comparing the
realised market outcome associated with p, and ¢, with the perfect fore-
sight market outcome associated with p,* and g¢,*, there is a change in
consumers surplus by area ZCp,* — ZBp; — p,BDp:;* + BCD and a
change in producers’ quasi-rents by the area p,*CX — p,BGX
= —p:BDp* + DCG. Aggregating, the net change in social surplus is
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4

S = ap- +
Pe * Y

d
qt = -bpt + %

Ficure 1

given by area BCG. A similar analysis can be made for the situation in
which producers’ forecast price is greater than the realised price. More
generally, the welfare effects on consumers, producers and society of pro-
ducers using the perfect foresight price p.* relative to the forecast price
p/ in their production decision can be measured in terms of the areas of
rectangles and triangles as

(9) We= (p: — p:*)q: + 3 (pt — pe*) (qt* — q1),
(10) W, = —(pt — ps*)q: + 2 (pe* — pd) (qe* — q¢) and
(11) W=W,+W,=13(p;— p/)(q.* — q¢)

‘where W, denotes change in consumers’ welfare, W, denotes change in
producers’ welfare, W denotes change in social welfare, p,* and gq,* are
the perfect foresight market price and quantity, p,/ is producers’ fore-
cast price, and p; and g, are the realised market price and quantity asso-
ciated with p/.

Adopting a proposal by Muth [3, pp. 316-318] that producers’
rational forecast prices will be approximately unbiased, and by implica-
tion that the mean estimates of x; and y; will be unbiased, useful expres-
sions for the expected values of the welfare measures of (9), (10) and
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(11) may be derived.* Then, following a number of algebraic manipula-
tions (which may be obtained from the author), the expected welfare
effects on consumers, producers and society of producers using perfect
foresight prices relative to the rational forecast price in supply decision
making can be derived as

FY

(12) E(W.,) = %(G—‘;T)-g (@04p — (@ - 2b) ey, + 2bog,}

(13) E(W,) = m‘—‘m{bom + 24 + 3b)ay, — (2a + 4b)a,},

and

(14)  E(W) :%-(E‘ﬁ (000 4 0y — 200y

¥

where E(W.) denotes expected consumers’ welfare effect, E(W,) de-
notes expected producers’ welfare effect, E(W) denotes expected social
welfare effect, and all other terms are as defined above. .

The three expressions (12), (13) and (14) may be used to evaluate
the expected welfare effects on consumers, producers and society of pro-
ducers using rational forecast prices in their production decisions which
are based on more accurate information about factors influencing the
demand for and supply of a commodity. More accurate information is
measured in terms of reductions in the variances o,, and o> That is,
additional and more accurate information about factors affecting demand
for the commodity, e.g. the levels of economic activity, would be reflected
in a reduction of ¢,,, and more accurate information about factors affect-
ing the supply of the commodity, e.g. future seasonal conditions, would
be reflected in a reduction of «,,.

The magnitude and distribution of the welfare effects of reductions in
the variance terms can be ascertained with the aid of the partial deriva-
tives reported in Table 1. More precise estimates of either the demand
or supply curve shift variables result in a net gain of social welfare. The
gain is greater the greater the price elasticities of demand and supply.
Both producers and consumers gain from more accurate information
about the demand curve shift variables with producers gaining more than
consumers if b > g, i.e. if the demand curve is more elastic than the
supply curve, and vice-versa, and in the limiting case of a perfectly
clastic demand curve, i.e. b > o, all the gains go to producers. More
precise information about the supply curve shift variables will improve
the welfare of producers and worsen that of consumers, with the con-
sumers’ loss being smaller the more elastic the demand curve and in the
limiting case of a perfectly elastic demand curve, ie. b - oo, the con-
sumer loss becomes zero. In all cases the welfare gains or losses are
strictly proportional to changes in the variances o, and Tyy-

4 The unbiasedness asumption can be relaxed. In the expressions for E(W) in
(14) the right hand term in {} brackets would become

. . E{(Xc-—uz)2+(yz—uu)Z—Z(x:—-Mz)(yz—#w)}
which will include bias as well as variance terms. The expressions for producers’
and consumers’ welfare effects are more complex.

5In some applications it may be desirable to consider also changes in the covari-
ance 7.,. Here we ignore ., for simplicity.
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TABLE 1

Marginal Welfare Effects of More Accurate Market
Outlook Information

97

' Expected Producer | Expected Consumer{ Expected Society
Welfare Welfare Welfare
E(W,) E(W,) E(W)
Demand Curve
Shift Factors: al2{a + b)2 a2/2b(a + b)2 a/2b(a + b)
8E(W.) /00 >0 >0 >0
Supply Curve (2a2 4 3ab)/ — (a2 4 2ab)/
Shift Factors: 2b(a 4 b)2 2b(a -+ b)2 a/2b(a + b)
IE(W.)doy, >0 >0 >0

Many Commodities Model

While the basic model discussed above was a partial equilibrium model
focussing on a single commodity, many potentially interesting applica-
tions require some consideration of the interdependent relationships be-
tween the demand for and supply of different commodities. Here the
basic model is extended for a situation of n commodities in which the
supply of and demand for a commodity may be influenced by the prices
of other commodities as well as its own price.

The mode of analysis is similar to that adopted in the basic model ex-
cept that matrix terminology is used. That is, the model of market be-
hgviour of the n commodities is assumed to be

(15) g’ = —Bp: + x4,
(16) qf = Ap/ + y:, and
17) 4 =g = q;

where g% is an n vector of quantities demanded, ¢;* is an n vector of
quantities supplied, p, is an n vector of realized market prices, p/ is an
n vector of producers’ forecast prices formed from information available
in period t — 1, 4 and B are n X n matrices of known parameters, and
x; and y, are n vectors of stochastic terms. A typical element of A, say
a;;, describes the effect of producers’ forecast price for the jth commodity
on quantity supplied of the ith commodity. Similarly, a typical element of
B, say by, describes the effect of price j on the demand for good i. Note
that the signs of a;’s and b,;’s are not prespecified, although it is reason-
able to treat the diagonal terms as positive. The elements of x; and y,
include the effects of all non-price variables on the quantitics demanded
and supplied, respectively. As before, at the time production decisions
are taken producers are assumed to have less than perfect knowledge
about the elements of the x; and y, vectors.

The information available to producers about the unknown clements
in x; and y, in period t — 1 when production decisions are taken is as-
sumed to be represented by a distribution function with mean and co-
variances

(18) E(xy) = Mz 5 E(yu) = Fy s COV(xingt) = Oza,

i 4 O

CO‘V()’u}’jt) —0oyy and COV(xity]'t) = U'xiy_
i

7
fori,j=1,2,...,n
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Then, for the market described in (15), (16) and (17) and for pro-
ducers’ information described in (18), the vector of producers’ rational
forecast prices for the n commodities is given by
(19) pd = E(p:) = [A + B17 (po — py)
where py = {ps }, oy = {4, } and all other terms are as defined above.

L3 [4

Following the procedures employed for analysis of the basic model,
the expected social welfare effects of producers using the vector of per-
fect foresight prices rather than the vector of rational forecast prices of
(19) in their production decisions can be shown to be
(20)  E(W) = trace (E{[(xe — po) — (ve — p) I1(Xs — px)

— (vi — )} B~ A[4 + BI~1]) ;
where all terms are defined above. Expansion of the right hand term
within the expectation brackets will involve the covariance elements of
(18). Then, the expected social welfare effects of increases in the ac-
curacy of information about the demand and supply curve shift variables,
where the increased accuracy is reflected as reduced variance terms, can
be ascertained from finding the partial derivatives of E(W) in (20) with
respect to the relevant variance terms.

Unfortunately, for the general case of n (for n > 2) commodities the
welfare effects of more accurate rational forecast prices are not amen-
able to easy interpretation in the form of algebraic expressions such as
those of (14) for the single commodity case. For the general case it will
be necessary to substitute specific values for the parameters of the 4 and
B matrices and consider each numerical situation. :

An interesting special case which is amenable to algebraic manipula-
tion is one involving two commodities with no demand interrelationships
and with a competitive interrelationship at the supply level. Consider the
market situation described by

(21.1) q1¢¢ = —bupi + X1, b1, >0
(21.2) qa2® = —bsopas + X1, bss >0
(22.1) q1¢* = @upd — Qeped 4 Yit, A1 > a2 > 0

(22.2) Q2 = —aup1d + AooPaid + Yat, G2 > Gy > 0

(23.1) g1:* = qis°, and

(23.2) g2 = g2’

where (21), (22) and (23) are special cases of the model described in
(15), (16) and (17), respectively. Now, applying (20) and using
Cramer’s rule to find the inverse matrices B’~! and [4 + B]™}, the ex-
pected social welfare effects of producers using perfect foresight prices
rather than rational forecast prices described in (19) may be derived as

(24) E(W) :%du(ﬂ}vw + oy y —2‘Twy )
11 11 11
+ %dzz(o‘x @ + Oy y = 20’@ y )
22 22 22
+3(die+do)(ooo ‘oyy —0sy —0uy)
12 12 12 31
where
(24.1) diy =|A 4 B|7YB|~'b22(a11a22 + ar1bss — @12a21) > 0,
(242) doo = ]A —+ Bl—llB|_1b11(011a22 + a22b11 - a12a21) > 0,
(24.3) dys = —|4 + B|~!|B| = by1a15bs; < 0, and
(24.4) d21 = —IA + Bl—llBI_lbllaglbzg < 0.

[
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The signs of dy1, dys, d2; and ds; may be derived from the constraints on
the parameters b1, bag, @11, @12, d21 and as, specified in (21) and (22).
From (24) at least three observations are of interest. The welfare
gains from perfect foresight are greater if there is a negative correlation
between the errors in forecasting either the variables causing shifts in
the demand curves for the two commodities and/or the variables causing

shifts in the supply curves for the two commodities, i.e. if o, , OF 0y 4
12 12

or both are negative, than if the forecast errors are uncorrelated or posi-
tively correlated. That is, a tendency to under- or over-forecast shifts in
the demand (or supply) curves for two supply-competitive commodities
involves a smaller loss of welfare than a tendency to under-forecast for
one commodity and over-forecast for the other commodity.®

The second observation from (24) is that additional information
which results in more precise estimates of any of the variables causing
shifts in the demand and supply curves for the two commodities leads to
increases in social welfare. As before, the additional information is

reflected in reductions of the variance terms o, o , 05 5, 0y y and oy 4,
11 22 11 22

and the result follows from the non-negativity of d,; and do,.

But, and this is the third observation, using the basic or partial equili-
brium model to estimate the marginal social welfare gain of an increase
in the precision of the rational forecast price will over-estimate the
welfare gain. Expanding dy; in (21.1) gives

—k
25 diy = 11
("h) 1 byi(ay + by — k)
wit
(26) =izl

dos + bao
Recall also that dy; is the derivative of E(W) in (24) with respect to
o5 » OF 0y , . By contrast, for the basic model the derivative of E(W) in
11 11

(14) with respect t0 0, , oOr o, , is given by a1/ ({(@1 + b11)b11)
11 1

1
which is greater than (25) since k in (26) > 0. From (25) and (26)
the extent of the over-estimate depends on the relative magnitudes of all
of the price parameters of the supply and demand curves, however, it
approaches zero as either a;; or az; or both approach zero.

Before proceeding it should be noted that the three observations are
specific to the particular situation of two commodities which have inter-
dependent price relationships at the supply level. It has not been possible
to ascertain whether the qualitative results continue to hold for n (n > 2)
supply competitive commodities. At this stage it would seem necessary to
consider each situation as a numerical analysis based on expression (20).

Partial Use of Rational Forecast Price

So far it has been assumed that producers base their supply decisions
entirely on the rational forecast price. A potentially interesting variant is
to allow producers to use a blend of the rational forecast price and
some other price. Examples of the latter include the previous price or
some average of recent prices.

6 The converse result would arise if the pair of commodities were compli-
mentary, i.e. iz and a. would be negative and di» and d» would then be positive.
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In algebraic terms the model extension is represented as the basic
model described in expressions (1), (2) and (3) with an additional ex-
pression for the way in which producers’ forecast price is formed, viz.
(27) pf=¢gE(p) + (1 —g)p’, 0 )
where p,/ and E(p.;) represent, as before, producers’ forecast price and
the rational forecast price, respectively, p,° denotes some initial forecast
price, e.g. the previous periods’ realised price, and g is a proportionality
constant. In practice g might represent the proportion of producers who
believe or are aware of the rational forecast price and use it to determine
their production decision.

- For the extended model it is useful to distinguish two alternative. ver-
sions of the rational forecast price. In the first or simpler version the
agency generating the rational forecast price proceeds under the assump-
tion that all producers will follow its forecast price, i,e, it is assumed
g = unity. Then, E(p;) in (27) will be given by
(27.1) E(p) = (po — py) /(@ + b)
where, as before, ., and p, are the mean estimates of the demand curve
and supply curve random intercept terms, respectively. In a second and
more sophisticated version the agency generating the rational forecast
price takes into comsideration producers’ initial forecast price p° and
producers’ reaction to its rational forecast price. Then, for the agency’s
mean estimate of g and p,°, denoted by g and p,°, E(p;) in (27) will
be given by

(27.2)  E(p:) = (po — py) /(a8 + b) —a(l — g)pi?/(ag + b) '
where all terms are as defined above.

The welfare effects on consumers, producers and society of producers
using perfect foresight prices rather than the forecast price p,/ specified
in (27) in their supply decisions are given by the basic model formulae
reported in (9), (10) and (11). That is, the model of analysis remains
as for the basic model with the exception that producers’ forecast price
is given by (27) rather than by (7). While it is not possible to derive
simple algebraic expressions of the form of (12), (13) and (14) to
evaluate the welfare effects of increases in the accuracy of information
about the demand and supply curve shift variables it is apparent that
the qualitative results of the basic model continue to hold. That is, that
more precise forecasts of the demand shift variables increase the welfare
of both producers and consumers, and that more precise forecasts of
the supply shift variables increase the welfare of producers and decrease
the welfare of consumers with a net social gain. In order to quantify the
welfare changes it would seem necessary to conduct simulation experi-

ments using formulae (9), (10) and (11) for different levels of thg
variance terms o, and o,,.

Inclusion of Inventories

A key assumption of the basic model presented above is that the
realised price is set such that the quantity produced each period is pur-
chased for consumption in that period. In effect the assumption rules
out changes in the levels of inventories or stocks. For some storable
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commodities inventory changes may have an important influence on the
realised market price. For these situations it is desirable to extend the
mode] to include inventory behaviour.

Here, the basic model is extended to include an inventory behaviour
equation and the market clearing identity is altered. Changes in the
level of inventories are assumed to be a function of the difference be-
tween an expected price and the realised market price and of a random
index term representing the effects of non-price factors. The former term
is based on the idea of rational profit maximizing behaviour. In algebraic
terms the extended model may be represented as

(28) q:* = —bp; + x4,

(29)s q:* = ap/ + ys,

(30) S = c(E(p:) — p:) + wy, and
(31) -+ 5= qf + st

where s, denotes inventory of stocks at end of period ¢, E(p;) denotes ex-
pected price, ¢ is a known positive parameter, w, is a random term, and
all other terms are as specified for the basic model.

For the simplifying assumption that producers’ forecast price p/ in
(29 is approximately the same as the inventory holders’ expected price
E(p;) in (30), the extended model (28) through (31) may be restated
in the same format as the basic model (1), (2) and (3). At least at the
conceptual level the simplifying assumption appears reasonable for a
situation of stationary expectations, however, it needs to be considered
on its merits for each commodity situation. Accepting the assumption
as a reasonable approximation, and substituting and rearranging terms,
the model (28) through (31) may be restated as

(32) q/* = —b'p; + x/
(33) q:* = aE(p:) + y{, and
(34) g/t =gq/* =q/

where E(p;) = p/, ¥’ = (b 4+ ¢), d = (a — ¢), x/ = (x: 4+ wi),
¥ = (y; -+ 5:_1), and all other terms are as defined for (28) through
(31). Using (32), (33) and (34) the welfare effects of additional in-
formation about the random terms x;, y, and w, may be analysed using
the procedures and results of the basic model.

Some Concluding Comments

‘ The potential welfare gains from providing agricultural producers
with more accurate commodity forecast prices stems from the increased
efficiency with which resources are allocated to alternative production
activitics. Realization of the potential gains will depend on the extent to
which additional research activities can be used to generate additional in-
formation concerning the future demand for and supply of commodities,
the extent to which the additional information is conveyed to producers,
and to the extent which producers are able and willing to incorporate the
additional information in forming the forecast prices on which they
base their decisions.

In the context of Australian agriculture it seems more likely that more
accurate information can be obtained about factors affecting the demand
for than the supply of commodities. The former includes information
about such variables as levels of economic activity at home and abroad,
stocks at home and abroad, and national and trade policies affecting de-
mand for exports. The most important supply shift variable is seasonal
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conditions and here improvements in the accuracy of longer-term me-
teorological forecasts are involved. In this situation additional investment
in market outlook activities will benefit both producers and consumers.
The share of the benefits between domestic consumers, foreign con-
sumers and producers will depend on the relative elasticities of supply
and demand, with producers’ gains being relatively more important the
more elastic the demand curve, and on the proportion of output
exported.
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