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PasqnalC L Scandi'io, Peter B.R. tlazel and Jtck R. Anderson 

This paper uses simulation llodel to nItc+S+IC the size of the social welfare 
gains from price tadisaion within the gCnCral setting f1a non-linear, multi
plicative risk and lag 2d expeC,:Latits model of the market. The size o'" the gains 
is found to be relati el,-small si llenproducer,, r-liuon the basis of rational 
expectations, but it k, be quirte ohantia1lt for other tvpL; of expeCtatti0n 
behaviour, including tno e coiiIy l elpircl supply analysis. W.;sommold ill 
conclude that, illilllV ClS-s, in ip1 'cidmarket ii'oirmat i t w iccs nay morc 
econo:;-icall, proide the .ubstantial par of the social be:ietits of price 
stabilisatiot. 

Introduction 
In the LteraiturC on the welflarC analysis or p'ce labilisatioil, itis vell 

estoolisled that society generallv gain s front the estahlishinc it of costless 
price stabilisatiotn Schen es, at least when prod ucers arc assmeM to be risk 

tneutral Thi;S result was initially dattotistratcd b \as.ell (1969) within the 
context of4a linear tooded of market bChavi,'ir itt which both supply anid detmand 
were tilbjct to additive risk tcris ad in whi ci prod ttcCts, con,;utiersa1d 
were ',ssUCId to have perfect ifllormation about the meat kLt at the: time of 
making. their decisiotty. Subsequnetit \ Cites htVC e\teiidd 1)this hl-,ding to 
nonlinear specilictions of the nmalkct with miltpletCati ye fortitions of1 tIe 
risk teris (Turnovsky 1976) and, at least itt the ilitl.ar case, to the ior: rea',istic 
sitat6ion it which producers mtins t on the basis of price and yield forecasts 
rather than havitii perfect inlortuation about the tiarket (1urnovsky 1974). 
Wright (1979) is recently providLd n itipriN solution to the lggedateX., 
nortlinLar case ill which deitand has additive risk, supply htoiM tltiplicative 
ri t:and producers hold 'ational price e:,pectationS. Additional remits obtained 
by Massell (1969), \\augh ( 1944) and ()i (1961) concernin tie Ulstribuiioti o" 
the gain between producers rid ColS LIiter, have lr\vTd to be less robust 
undr alternative tiode! specilicatiots, and 'C\ genralitiC s have Ctrged (see 
Turnovskv (10 78) for a recent revicw). 

* Views Coli,lind in this paper are tl ,e,of the Ithor.,, tnid Should 1othe attributed 
to the institutions s,,th,.huch the ltl0hor's arc or sscre affiliateI. The wo;k was doile wien 
the authors were at the World Itat ,, Wiltigtoi, ).C.. before the ,eminal vork of 
Newbery and Stiglitz (0IS1) appea,ed. Peter flaell is no\\ v,ith the International Food 
Policy Rcsearc h,>titute, Washigon, D.C. 20036 U.S.A. 

Newbery (19761 la, given an ealnple itt which risk-averse bhith,'ior ct it to) 

-ociety Ki ing made worse off through cotelss price stabilisation. 'lie hort-rur Matrslalliai 
suplu, araIysis does not n.ce ssarilv imply i-.sk nelrality (for e'anple, see Iazell aii 
Scrandizzo (1974)). but it is implied wlhen price stahilisati,, is evaluated without allowing 
,or any changes itt the risk c ,,tschtargeit to producers its part of the area uiler the supply 
schedule.
 



REVI,W OF MARKETING AN) AGRICULTURAL ECONOMICS 

While these findings are of' inherent interest, they offer limited guidance asto how large the social gains from price stabilisation might be, or about howthey mignt vary with differences in key parameters describing lhe marketstructure. Some numerical results can be obtained from the algebraic expressionof the social gain offered in the literature, but such results apply to specialisedmarket structures and do not permit the kind of systematic analysis from ;'hichmore general quantitative conclusions might emerge. 
In this paper, a Monte Carlo simulation model isused to evaluate the sizeof the social gain from costless price stabilisation in the general setting of anonlinear, multiplicative risk and lagged expectatioms model of the marketwith intervention via a buffer stock scheme (i.e., altcrnuiIve schemes such asbuffer funds are not considered here). In addition to exploring systematicallythe effects of changes key marketin parameters we also report on the consequences of alternative specifications of producers' price forecasting behaviour.Our results show that the social gain is typically small for realistic para meterisations of the market if producers plan on the basis of rational expectations,but that ttL gvin can be quite substantial for other types of price expectationsbehaviour, including those commonly assumed in 	 empirical supply analysis.We conclude that, in those situations where the social gain i from price stabilisation is large, the greatest part of that gain might more economically beobtained through improving market information services. 

Our model of the market is discussed in the next section. We then proccdto 	prove some general propoilihohs about the relationship between producers'price forecasting behaviour and the social gains from price stabilisation. Finally,we report on our simulation study of some particular specifications of themarket model and siow how the magnitude of the social gain from pricestabilisation, as well as its 	distribution betVeen producers and consumers, isrelated to the coefficient of variation in yields, to the -lasticities o"supply anddemand and to different types of price expeciations behaviour. 

The Market Structure and Welfare Measures 
Our market model can be writen as follows: 

(I) demand function: Dt = ut.flPt), 
(2) supply "unction: St = "tg(Pt*), 
(3) market clearing condition: Dt =St, 
where f(.) and g(.) denote any continuous, t\ice differentia? le functions, Pt ismarket clearing price in period t, Pt* is the price expectation held by producersfor period at the time of making their decisions, and ttand Vtarc stochasticvariables. The term vtis a stochastic yield, and Ut arises from stochastic shiftsin consimers' incomes and tastes. 

We also assume the following: 
(i) 	that ut,and vti'" 0 and their means and variances exist and are 

finite; (without any loss in generality, weE[vt/t] = 1, all t);	 assume E[utt] = 

(ii) that tit,'i and Pt* are independently distributed and serially
uncorrelated; and 

(iii) that the first derivatives off(.) and g(.) satisfy the usual conditions
.f'. 0 and g'> 0 for Pt and Pt* 0. 
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SCANDIZZO -t al: EXPECTATIONS AND GAINS FROM PRICE SfABILISAI ION 

Our model is quite general with respect to tile tunctional forms of' supply
and demand. Further, apart from assuming tnat proJucers are risk neutra-l and 
have no special forecast knowledge about yield i,, at the tirie of making their 
price forecast Cor that period (i.e., cov[iv-, Pt*] = 0), the model is also quite
general with respect to the way in which price expectations are lformed.

I-he specification of' a iiltiplicitive risk t,rm in the supply function seems 
realistic for many agricu ltural markets (FHazell and Scandizzo 1975" Turnovsky 
1976). It is consistent witi the observation that crop areas are usually price
responsive, whtereas supply is area times stochastic yield. A Multiplicative risk 
teri is also con.,isteiit witli the ob;C!e\titon that the vatriallce of, total output 
ilcreasCs with the irCa e'own---- I'cttuI, Mchich c:tnnot be captur2d with an 
additive risk tern. 

A multiplicative risk term arises on tile deiand side as a reflc,.tion of 
random clanges in incoime or tastes \!hen necessary res' rictions are imposed 
on the utility functioni to Cis-ure that the consulcrs' surplus is a valid measure 
of consumter," wv,'Clt'arC (l 'novskv 1976). 

Pr'odicer"s a-rc atieldIIIC(I to knov neither the market clearing price P, nor 
vickd vt at the time of"makln,, their dCcision., but to act on the basis of an 
exccld price /',' and anticilatCd yield Ij4v,] - 1, all t, with anticipated 
outptuts which agregate to ., * t,(iP) We shall hence1orth refer to St* 
i (I't*) as the anticip-,ted supply fluncti.)I. 

The market clvarin, price 't is 

I) -- ' [(tPt*) vt ut] 

and is stochastic wit it , ait P't*. i't, tit and I't* are assumed be,id Since to 
serially mnlcortlhted. th,n the market will converge in mean price if the relevant 
mIoillntIs of ,I'" alho tCVree. We shll aSSLIIIC ColVCrCncC and be interested 
in two types of "price" expectations bChaviour, both Of which are self-fulfilli ng 
on average. The lirst are "pure" price expectations, e.g.. the weighted cobwebs 
Pt* = Yi PI i "i \ere the y i s are weightst, MtiMI sum to one. Such expcetaional
models inclide the Nerlovian-type adjust men t models. lhlc. expectattions have 
been widely LsCd ill empirical ,Supply analysis work. The second are "'rcventie" 
expectations of tie f'orill Pt* "t (lt-i t- [-t] )') wwi ich tre it p'icc units 
and, as w, shall see. have sonic important social wellIre properties, and provide
the rational expectatiotn of tile market (l-azll lad Scatldizzo 1977). 

For lathlem atical purposes it will be More coiveniei t to work with tli 
inverses of, the demand and supply fuIictions. Let F f -zI and G 7= g-i, then 

=Pt F(l)tut) is the market denand fulCtion and Pt* = ((.t*) is tile anticipated 
Supply 1liCtioii. Since \we have asstned f' - 0 anid g' - 0. then F' 0 and 
G' 0. 

- We assume that all producers hold identical anticipations about prices and yields. 
Ttte market cl,:aring price cannt converge to a uliLque Value ecausce it is stochastic 

,,ith v,/it, and P,*. A nlumber of stochastic equilibrium concepts arc available in the 
literature (e.g., Turnovsky (1968)), aid we have chosen to use convergence iii nllcIn price 
as our primary criterion. 
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At time t, producers' expect price Pt* and plan so that in aggregate they
produce an anticipated supply St*, with production costs equal to the area 

f G(Q) dQ, 

i.e., the area under *he anticipated supply function. However, when yields arerealised, actual outp.t is St and the corresponding market clearing price is Pt. 
The realised producers' surplus, or pr ofit is thus 

(4) W~p ---PtSt -
'SI" 

11 JGQ) 

This ex post measure o," the producers' surplus differs from tie uiual ex ante 
measure defined as the area above the supply function and below price. The
latter is more ielevant when producers have perfect foresight aboat prices,
i.e., when there is instability but no risk in the market.' Consumers' surplus is
simply the area tinder demand and above price, 

(5) V t = F(Q/,1t) dO -. PtSt. 

Assuming that the market has converged in mean price and quantity, then
taking expectations over time and summing the producers' and consumers'
surplus, the measure of expected social welfare used in this paper is 

(6) E[i"t] = l(O.,'ti)dOI[ -. E G(Q) (0 

Price Stabilisation 
Consider the establishment of a buffer stock scheme in which the market 

price is st-bilised at a price F which ensures that the buffer stock is self
liquidating on average. Clearly, F7 must be the price corresponding to the 
intersection of expected demand and anticipated supply, i.e., J) satisfies 
f(P) = g(/ ).'-, Market supply and demand each period arc still stochastic,
St = 't g(TJ) and F),h, litOF). but it is prest,m,.d that the agency buys the total 
amount produced each year at price T" and sells to constImers each year the 
amount they will buy at price P).For inImplicity. it is assumed that the scheme is 
run costlessly and that prod ucers ae neutral towards risk and thus do not
expand anticipated sti ply in response to the imposed price stability. The
assumption of a costless scheme is clearly not realistic, but is acceptable herc
because our purpose is only to evaluate the size of the welfare gains from
stabilisation. Empirical estimates of these costs would have to be obtained if a
decision to estabiis!' a buffer stock were to bimade. 

SThe two measures of producers' surplus are also identical when the risk term is
additive. 

Since the model is non-linear, 11will typically be different from the expected market 
clearing price in the pre-stabilised market. 
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Under this scheme, and using equations (4) and (5), tl.. producers' and 
consumers' surpluses are 

tlpt = P St - (O)dQ, 

and 

IV = F(Q/it)dQ - F 5t. 

Subtracting the prestabilized surpluses, noting that Dut = ut ! where 
S E[lS], and taking cxpected values over time, the average gains or losses 
from stabilisation occuring to -it ducers and consumers are 

(7) E[A t = E[P St - PtSt] + E G(Q) dQ1 

and 

(8) E[A'Wet] = E f(Qut) dQI + E[PtSt - utP S]. 

The social gain is measured here by the sum of (7) and (8), 

(9) E[AVl = E[f F(Q'ut) (Q + E fG(Q) (QI. 

Some Theoretical Propositions 
Wright (1979, pp. 1023-7) has provided an approximate proof to the 

proposition that society always gains from costless price stabilisation, given 
iimilar assumpions to our own. 01 more interest here are I'vo propositions 
'elating the way in which producers form ttir price expectations Pt*, to the 
size of the social gain from price stabilisation. We begin with a propo-;tion 
that shows how the size of this social gain is affected by a mean preserving 
increase in the spread of the producers' price expectation over time. 
Proposition 1.For a given E(St*), the social gain Fron price stabilisation 

increases with mean preserving increases in the spread of I)t*. 

Proof. Since St* = g(Pt*) is an increasing funct:.on of l't*, then increases in the 
variability of Pt* will increase the variability of St*. It suflices, therefore, to 
prove that the social gain from price stabilisation increases with mean preserving 
increases in the spread of St*. 

Following Feder (1977), the random variable St* can be written as 
St* = et + r(t, - E[St*]) where et is a random variable satisfying E[et] = 
E[S,*), and r is a positive scalar. An increase in r has the effect of increasing 
the spread of St* but leaves the mean unchanged. Since St = VtSt* then 
St -=etit + rvt (et- E[St*]). Niote that E[StJ is not affected by this trans
formation. 

Using (9), the first integral can be partitioned over the intervals St to 
E[St] and E[S.] to ut , , and since tit and l't*are assumed to be independently 
distributed, it is clear that only the integral from St to E[StJ is affected by the 

6 The concept of the mean preserving spread as a measure of variability was introduced 
by Rothschild and Stiglitz (1970). 
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REVIEW OF MARKETING AND AGRICULTURAL ECONOMICS 

variability of St*. Sini-larly, the sccond integral in (9) can be partitioned overthe intetva,, S'to E[,St*] and E[St*] to St*, and only the latter integral is affected
by variability in St*. We therefore only need to show that, 

(10) k, 1(0/) Q ,) 

Using Lcibniz' rule, ald oir transfOrmat InS ol ,Stand St* ill terms of et, this
evaluates -is: 
- E[ (S Jut) (et . L [S,*])',] +- 14( ,t) (c, -- L *' )] -0.
 
B't F(Stut) = I't and 
 * P( , and using Fole,] /-'St*. (10) is equivalent 
to 

t:f(l)t* - I', v) ( , - :S[,'t'l] 0. or 
covllt *. 't] - cox fr', PI vt 1 ). 

By COlst1ction, C: is a positive linear tl'0norIll of' S, " hence, Cov[Pt, c]has the same sip'li as co\,[/),*, S',;t. But since S,* '( /',/;) and n, .'* 0,,*1this implies thai Cov/'.*,' S* () "l Threl'r a SuLfficicnt condition for (10)
hold is that Coxt'[t, ' t] 0. lkii 
to
 

iIs the silie St21 as cox., , I' 1 .).andsince Pt and vt arC diStribLtCd independentl, of S;:. this cox ariaellc wkill beneative it'f 1', v, * •, 0 (see footnote 7). This is clcarly triec under our model

assu11ption; 
 lteice. (1(0) is positiVe as reqIiired. 

Prtoposition I takes /KIS*] as gien. Thi,, ;I,,,,tl,, tht01 ,+J. the itletn
price cxpcctitioli Vi'cr timc. is aIN constantu.I l Ioi c\iiple, tie piropo.Itionsta .cs that the social gain 'loi price stabilis'itioi xill L smaileri it pro)dltCrsadhire to the constant price \pectation /"r / I', thain if tley foCCastedlast period's price /t 1: P , '[I the in stbilicd tnt kCt. hi i I I'.C'tLse bothprice cxpectatioins are the santc on a'C rawe. hut I, / 1,] Itias ero ,riiilitvover tiic, Mlilst Pt1 l It hats the xaibilitv '. 

proposition Cininot he lse to( i , 


\inle i ttm\LxeCr, the 
the ntipare \\lfre 1llCt of \;uniiihilitv in


dilfftrent I, draxl I'ront distribt!iol 5 witi dill'Cr'lt ntllins.
 
By pri)oposit iol I. the social x;i in I'trm price staihilisatiot x\ill. "\Cell
sante /:S?:]. he nr!llCst whCn prI)tl'sr,, 

the
 
told coitstait price C\ ta)Ctttions intle unstabilised miarke.i. (learv, not all constanlt price cpectations can be
equaly good,. and it Is rele\ant to for the
sCeich1 constant price c\pectitlion,which, if' us'd each period in the iitstnahiliCd itarket. ld:., to the smallcst


social gai i f'ro i the introdtctio,t oI pr(c stahillsattit.
 
Proosilio0 2. I1". in tW;c pre-'tabilisCd itarkt. produlcCr5 e\pect the same price
P* in each mnd cx'civ pUriod, then Ithe 
 sociil -till fron) price stabilisaItion willbe smallest when ': is Cqnal ,., tIlC Ce(tHtnil'rdis) I \pCCtCd rc Ctuc P -
lE[Pt i, (recalling that ' /I1KtvdJ. ,iie L vt III.
 

7 lct .x'be rardont \ariahlc with tl ill /[i .x andtI Et/(. ) he a continulous
fUnCtion of x xx-tow fir.,t derivative e\ist ,riad sal li /. X) 0i. 'then, 
f(X) f it . - ., a d f ) (. illV : (.otcq ttt\
[f('' - I't.tl fr - 0')Ofr all x A 
and Elif (x) -- f(-)) (.x.- A01 coy[ / E..i, t. 
Similarly, j'(.\-) - 0 implies cov[f (+\-,xj O. 
The aut hors arc grateful to Richard Just for this proof. Extenbion ito ie cas'. of two random 
Variables is trivial providing the variables arc indcpendcntly distributCd. 

ko 
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Proof. Let A = g(P*), then (9) can be written as 

E[AfWt] = EI " F(Q/u) dQl + E [j(Q)dQ 

Our proposition states that P* = G(A) = E[P v,] is the price which 
minimizes E[A Wt]. 

The first-order condition for a minimum is: 

iE[A 1"t]/IA = - E[F(vt A/ut)vt] + G(A) = 0. 
But 	F(vtA/u) = lt given I*, and G(A) = P*, hence t1* = E[Pt vt] as required. 

The second-order condition for a minimuma is: 
o E(A Wt) 

E[F' (vtAiut) (rt"/tt)1 '- G' (A) --' 0, or 

(11) G' (A) I' 'E[(rt",,)(vt/lut)]. 

Since G' 0, F'  0 and lit, vt ".-0, then (II) is always satisfied. 

Corollarr' A. Sirice (I I is satisfied for all Valutie; of A and hence P*, it follows 
that E[AdIit] is convex ini1: and hence that the social gain from price stabili
sation will be greater the more a constant price expectation PI* deviates from 
the revenue ex pectati oii in the prc-stabilsed market. 

C(orolar),B. Since social \welfarc in the stabilised market is the same irrespective 
of' the kind of' price expectation held in the uinstabilised market, then of' all 
possible conistait price c\pectations in tile unstabiiscd market, tile rvcniuc 
expectation has the property of maximisine the welfare fumction defined in (6). 

('orollarv 13generalises the find inges of llaiz2l aild Scandizzo (1975,.	 1977) 
to the nonlinear ca.se, arid o0 ides th rationale for our interest il tile "'revenue" 
expectatioii as a price forccast. Since the ,ocial gains f'ro I price ,tabilisation 
are smallest with t0e rcvenuie CXl'ectation, wc shall be particuLIkrlV interested in 
comparing the si/tc of tile social gain with thi formlulati on against tile gains
from alternative price expectation models. 

So far we have oily considered tile desired properties of I't* froni the social 
welfare point of view. In a competitive market, producers Should choose 
rational price expectations that maximise their own welf are, and thicsc cxpecta
tions may diverge front those desired for the social good. Fortunately, it' 
producers seek to maxi iise expected profils, there is a happy and exact co
incidence between the results of produccrrs, cnlightcnedCself-interest and results 
of the altruistic dictatoIship obtained ii Proposition 2. 

In maximising expected profits, producers will equate expectcd marginal 
revenue to marginal cost. From the assuiII ptions underlying the form ulation of' 
the supply f'unction, marginal cost is assurIIed to have been equated with, and 
can thus be represented by, Pt*. Expected, or anticipated marginal revenue is: 

1il4't St,> St :j iK' iSt/i St*1, 

where we have assumed that iPt/iSt* 0; because, in a competitive environ
ment producers do not expect St* to have any effect on Pt. Then, since St = 
vtSt*, the optimal decision rule for producers is: 

99 

-1 



REVIEW Of MARKETING AND AGRICULTURAl. ECONOMICS 

Pt* = 
E[Ptit], which is the same revenue expectation as obtained in Proposition2. In other werds, the revenue ext 'ectation is the rational expectation of the
model as defined by NI tlitl "(1961). 

A Simulation Experiment
 
To explore quantitative aspecti or the gainis flrom 
 price stabilisation, weconstructed Isi1tnat on model of on1r ISS1111md iiarket structure. Ot objectives

were to provide a simple but plausible representation of the functioning of ariskyN' atret!ItUra lmarket and to discover orders of magnitide for the uai ns
identifiCd in the tleoretica! lmalIvss and their sensitivitv to chanies in key 
parameter valLes. [or nodellingsimplicit\ and in keeping with the theoreticalwork, we assume compicie price st bils tiom' at 7P.With this extreme assumption,
tile gains in prospect forhtile 1or t Ypicfly lttelllpted stalisation schemesinvolving a band of' patrtiallv stabi lised pices sho1d be ex rCl-Ated and perhapsreadiy identifiable. Needless to s, thie sie of buffer stock initially on hand to 
ensure that the market cou.lld alVIys clCar at P \wolld be very large ill soie 

C'onstant elasticity deaiand and Supplv Iknictious wcrC used f'or the simulation. Tlis siiplif'yiMo issulptioll implies that expected price 4/i] exceeds 
the intersection or tabihisCd price I' TIl "_-Lultinle model has the pa'ametric

economy of hc1ig fully specified by the elasticities Md mca1s. In order to keep
the results n:m e e. C e also made the assumlption that demand is

cl tertninistic, leaving 
 yield risk v( as the prille so1cc of stociasticitV it.the
analysis), \\lilc the choice ofIa1nV IarticUtlar I'lictionml 'it o ib\ilshlimitsthe generAlitv of tle results, the repreCsentation accords. , ith that 'reIqlUCntly

used by cm piriIcal analysts and, in this sense, might be indicitive ot' more ceneral
 
enirical spccifications.
 

The structure of the siitulatiotn e\pCrimnCts can hc suniuiarised 
 in 0'o1ir 
steps. l-irst, v\aluesIof p arioter, MV snecilihC I'ordemand and anticipated
Sulpply, :and tile completely stallised price P is ComnHputed. Second, on1C of" seven models of1pricc ,'\pectations bIclasti lur is specified. Third, a yield is
orawln pseudorandoly\ trotl an approwimate normal distribution IorV, \\ithspecified coclicicut of, v l riation (C Iorth. the quantity suppllied and market
clearing price are c,.'tp)utcd. fifth. dueitle,of reliseL prices,, revenues. ctnsuniers,
and produCrs' sllsls,, ald Wt leas Variances 
pe,'iods) of these ,tatistics arc coiitputud. ( iivei the specification of'steps I and 

t i nild (o"er all prCviols 

See also I Weltcard SeN uiz, I1)75t. N(.1 try Io761 iid\ igt (197t).
 
, Omission of tle sochlc.. ,cmi;mnt 
 ii, \ int ,'ii cti 'cl the results M lien demandhas UllitCIlsicity. (iiVcl the c0',tiult cili.+t,+iIr I'l1 1), )9n ' ' MIt S, ',

where El i] 1:u I. l thie 0)iathoir l as:i ;C\LliltC', 

i S. 

(1 l -II 


/,/'
,d by it .
 

EfA is not affecte l , 
0, and I[1f i I. Since I',*,- it,and v 

are assumed to he indCpCndICntls distributed the former is tssumed. Finav!y, Ljit' 1 -- Iif a = , i.e., demand has unit elasticity. 
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2, steps 3 to 5 are repeated, and statistics updated Until markets converge to an 
equilibrium in nlean price. As a numerical test of convergence, the program
terminates when tile m1eain price for the uinstabiliscd market changes pro
portionally by less than ('100 hetwcen successive periods. In nearly all cases,we f'ou nd that tile m1eill t lIes of tile urod tleis' and Con1SII r' SUrplus
converged het'orc the mean price: hence, tile valucs of, thes: statistics pr1ovided
the avCerace ,'iis (,wrlosses) obtained Nwith stabilisatio as rirastired Under 
market equilibrium conditions (il the \,cne defined inl footnote 3). 

1:or a y ru it\ILM ror of"' ilitial coilditions Were rCqitied. 1'the first 
grourp, v'a ties of laed e'cud rtiot,, variahles were required il soie expectations 
itodies, ar1d tlieCe %Icretakcn to he initially as the corputed F. Also, a seed
f'or the ipSCtIdorarndorn lelCcratorl"I to he drawl fI'r eactch I-Lill. The ;ecord
crotip corr'isted I' the market parameters • el:asticitv of deillaid (expressed as 
a positive litl bert. ',I: cislticity ofI supply. a.i1( coef t icieult o1 ,':ariation of 
yield, C. Art e\lIcririiertl (CleiLt \Va tUsed to C\lIorC tile influencC of' the!Ce 
piraimleteri over a ralnc of pl ltibIC vAi:., A omplete l.l:torial deilm 
includire all 27 cCohin'atioi, of thieq factors wi, used : ra1,i. c,/ (1.. I. 1.5" 

0.5, 1 2: (C t. I t2", 0.4. (ain, 'rom stahiliailion arc ieallsr.-d Iby
'char'ee, in1CorlmrllilCr ,rih, aild Irotcr , CLX.p sutrplu, as defined iin 

Cqlitioils (7). (8) a d (i). The sirpluses ale Coimpurted htv iL'titioni of ll'eas 
tilndCr tire r_,plCCti\C clr\cs ;litiouh. in the cae of the colnstait-clasticity
dIeird:1it cL.ur\e, l.o,,sirv. trictly' p1;iti\c lo\er- qlintilt,it is Ior lose a 
Iouind Otl thle rrCe ofI' iltrc'.raliolnHi tiruatirrg irslliuers" silrplus. This was 
takenl a&, tile ilUiiltitv' dellirarledCe respo lirl' to tour' tnille', tire statiliscd 

pric ' 

Some results alc for - 0.5,prenIted tlt des..,iii poLit" (.,. (0.S,
( t.I. 0.25. 0.4) ill lahic I. [h scCirclude ctiliate, of tile ,iirs frorll 
stabilisaliorl for seven altrr1i)tivc p iu i spC-ificatiorls: (i) producers)c 
aiticipate tire iriterectioll price P',: P. (ii) epecCted lriice (lj* : 1"/I'),
(iii) past ve'r price (I' I', ) (i\ o itedi avcraue ofI past prices
1l'*: - 0.1P 0.3P 2 I , ') (v) pas,t \'ca "r-\r.ie' (t_. rt1),
(M)i \.iltCdt a\cr"c of pist rr ic, (s\iri we',.11t,1 

, l 
. ais in fist). ;rd (vii) 

expected "rev,:iti'" I't, I (I' 

We ioss os'crvicw thle t rhillar rcqtilt5 hv rel'rell.e to sollie statiltics\ froll 
the c\pcerirircvrt. Ior the ,ik brs o L)ol ity . l a 9 portion ofl tile results ,ire
reported irl libc I. The resuilt ppareint in tire "iruilatiorts is thit! tire average
welfare ,airr, or lose" 'eicrallv coliiderahle aird tend to he quiic large tonr 
the Case of, hifh rclative v'ariation (coeficieit o1 \ariatilt eCluil to t.). 

There are tmow il s to look at tile INain,, (or lose,s) of'cisilier, aiidrprdto
dilcers rl'oll stahilisatiLirl. I i1st. the Stirithises ciite \heiewCd as, ClLirprCsatirrg
variations ill tire case fli,'iti\e Larins, a', tir ieallutito t itliirt.m' that tile 
Cl.i,,liilrlers, tire piducer,, or hi i \ellild he willinr,_ to pay to ernact a comiplete
stabilisationllcicisc .Scd lli s"nre 10i1 Lii relatie benclits can he considered 
stiCir as. for eill'Le, tile -'ails as ralios of" tile associated stabili..,ation costs. 

Because stock, anid CLo t.) \ore it ni odeICletI, we ad0otd tile liLiCdtLLire of" 
exprc_,ssirg ZLi lp-irtioit,as 01 IOhll coliliiiCrs, expnditure in the stabilised 
market. Such a fprocuCtill' LciCi"eitCs hoth art OSiOtLte ant(l rclative ieastiure of 
gains in the I'ollowin, sense. (iVeti l per'certtLIC nairi, tile abSOtLte level of' tihe 
.oplllpelsati variatiorn f,0r"eacI UrLtip of agets'ilt cari le ComiLpted for a r a rket 
of* any size having the sairte claSticitV arLi stochastic Clar'acteristics. This can 
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be done by simply multiplying the percentage gains as given in Table I by an 
estimate of the total expenditure in the market of interest. Stabilised total 
expenditure represents the vlue of tile market transactions ,hat would occur 
under complete stabilisation and is used in this case as a measure of market 
size. For this purpose, it has the added advantage of remaining constant for 
given Values of' the market parameters, regardless of the type of price ex
pectations held by producers in the unstabilised market. 

From an alternative 'oint of view, the percentage gains are obviously a 
relative measure of benefit., from stabilisation. For each S100 transacted in 
the s.abilised market, they represent how mluch the consuLers, the producers, 
or both would be Nilling to pay, on average, for the stabilisation scheme. 

In relative terms the total gains to society range frol a few percentage
points for the cases of low elasticities atnd or low relative variations, to nore 
than 100 per cent for tile more extreme cases otit naive lagged expectation 
models. In absolute terms these percentage gai us iiimply, for example, that, in a 
market of the size of the international wheat market (about S8 billion of 
iecorded transactions) and depending on the type of expectations held by
producers, costless sitbilisation could achieve gross iains ranfiii l'rom a few 
hundred million dollars to several billion dollars. 

Such a co-,! . sioni, though seem ingly favourable lk, r stabilisation , is 
tempered by tile observation that, in miany of1OUr simulation runs, a large
proportion of' the social gain froln stalhiisat ini occurs beca use producers
make improp,r price forecasts. IPioposition I predicts that the social gainiWill 
be larger the greater the variability in I'*, but (lie numerical importance of the 
proposition can be quite surprising. For exaiple, een giveii a low value of' 
the coefficient of variation of'yields ofN. , tile social gilin from price stabilisatiol 
is 30 per cent of consumers' cxpcnditLure in the stahiliscd market if" produc. rs 
plan on the basis of' last period's price (i.e.. PI'* Pt-,). Bult [he gain is only 
1.5 per cent of' stabilised expenditure" if producers plan on the basis of the mean 
equilibrium price (Pt* I"[PI). Since 1-! ] is the same in both cases, tle farge 
difference in the relative welfire ains is mJC solely to differences il tlhe 
variability of' Pt*. A similar result heids ,,tll revenue cx pectat ions. Againii 
selecting C 0.1, the social gaini fron, stabilisation is 10 per cent of"stabilised 
expenditure when producers expect last period's revenue (/',* = Rt_, billut is 
only 1.7 per cent when Pt* -- I-[R]. Againi:I j R tie salie in both cases, 
and tile larger social gain froin stabilisation arises when the variability in 
Pt* is non-zero. Of' course, one-vear lagged price or revCnuC expectatioins are 
exceedingly naive and have higi variabiilitv over tinlc. The weighled lagged 
forecasts (expectations models (iv) and (vi) in Table 1) are comisidera liv less 
variable over tiie and, f'or exampIle when C - 0. 1 amid /')* - f(ltI), tlie ,ocial 
gains are not luch largeir than the gains ohtained with cor'daint price e\pecta
tions. However, such relative difl'erence, do translate iito sigmnifican t money 
amounts in realistically sizelmarkets. 

By Proposition 2, tie social gains rlomi price stabilisation inIust be sniallest 
when producers plan on the basis of expected revenue (the rational price 
exp 'tation). Consequently, the social gain, reported for expectations model 
(vi,, .n Table I are the smallest gains possible for each value of C over all other 
expectations models. Larger gains than these are directly attributable to 
inferior price forecasting behaviour in the unstabilised market, and those 
additional gains could be obtaiacd by improving producers' forecasting 
behaviour without setting up a price stabilisation agency. 'Fle rightmost three 
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columns of Tablc I show the differences between the gains with each of the

different ex,jcctations 
models and the gains with tile expected revenue expecta
tation. These figures measure directly the gains and losses arising from the

removal of' inferior Iorecasiong behaviour. They are, 
 f course, zero for tileexpected Icvcn c cxpccta tion bait, in many cases. the largest part of the
stabilisttion+ gatin can be achieved merely by impro.\ing producers' price

forecasts. This is particulrly true in tile cases where 
 producers plan on the

basis of' lagged prices or revenues. Stirprisingly through, Pt* - T, the price

corresponding to tileiltersCction 
 of' (femand and inticipated supply, performs

a bouti Iawell aS tihe cx p)ctCd rCvelLic expectation.
 

Wit h suchi inpnOcd for'eca ti nt, howevcr, tile distribution of' benefits-between nDro(ticcr-> an1d CoStInCr,, CoUld Stihstantiallv challgC. For the twocases of expected price and w\eidhetdIlgoilt pri,, expectations, for examle a , 

stratcgy of, inprovCd 'orllcal, would shif't h'o0111 consllersl 1t producers a
consitlerable palrt of the gaill that might be itcli eyed \'ila t uffer stock policy.

Illilost otle[ clalscs, tilerallil'erl'S tilind
hClel CoIsLim s producers vill
stabibSiloStll ar either /ero or small. With the exception illthe intersection
 
price node! ald tilenaive model, constiiimers ant prod.'cer- either both gain

f'roill ,.,both lose igiillticant anlotnts.
Stabilis:tioll 

Ili' 
discussiol of' restltl so f'rf ,\ ha\c co . enllated those for tile
inclastic markets rept)reCL illTable I. larket strictlures of' ereat diversity, sere
included in tilecomplete c\perintl, ll \W trii n0W to Cxplorc whit


utaiciljisitiiols 
 ai posibl s\ihen a s itter.,C Of' elSticiliC iscoInsideCed. TO
oserc.clll the iiltdillicll an eit.bulk 

elected to sl iit the ill'rahtion hV Meillans of' sollc rercssion ,quations.

We to t lhe ,iins to nrcd,!i,' ,,coiislM . ainid ociet.\ c\P-cpred as percent:t~t',ige fable I it" sepirat deplc:ldeilt \irzble, 


tcditinl 1 IColting a it of' results, we 

,,il for i0cl ot''node! 
expeet-ltlioll" hhisir, e-lated these ill least ,LuLtieS re,.rcs,icil Itoi com1plCC
SecOull-orkdcr rc,pon,,c nhlod:ll (i.e.. intercept. iilriliti. , and interssith lilcair. 

actioii terms) ill tiletlhcc'e\pe Mieotiil Fictors: iil-ely. t, c, aiind C'.
 

'le I'e__,'sl ar',i, reoteldc L becatls+e of' their bulk.' i They perillit1 nt 

prediction of' rclti\c ,lins it 
 aiy spec ':dpoinit \thiu; tile design snicec 'Ind

deseriptioin Is parlial dillrlCiiti:itiii) of' time relati\e cha+inges illw 11ire With
 
respect t ii illti
le ip:r-ir ter -, of' the 1'm:i-ket. 11T.parttial dc l'v tives of' a
complete s>colld-o r suliace are lfC+tul, the'llim lill bieMots so these ai.e
C\eluited litall atrblitlramJv point Ior the purpose o otilr dictisioil. To Coill) lelent 
tile stisti'ics illFable I. %%c prele it illfablc 2 tlhe mimriiillial elfects ,ts.'\altilt d 
itthe cxperilliiti l p i t: i, (). , c, 1).s, c ).2. 

In spite o: the \"lriabitilv t t, itiCli,, iild l tAli rly W it respect toSmiins. I I'cw -eneralisaliol, ci be att,'pllte.ld. (' imitllners, gaiis, afieMost
sensitive ill lilIliestto c1iai te,,,( sensitive to cla ,ill ( lltiierls4 sst iMii 

Since tile oher.ltioll genert ied illthie"ilimilfatioiare llte'Il'stalitic;tl crol ,weutSd tiledjt'at -aRs a .1 a.sllre;eCuras tileot'" ill Ch, eCC01 il tiomtll l'or'll.obviously,
inadjusted R"s e' I.)coulIl he obtammitl %%itihigh-order polyimomial,. hut tiie adjusCd -
will typicly lpeak at lser ahles as iltlmr order icrms add coeltlicicni theyltaster iMainiilcrasc tilteUlliflitiled RV.We foumifLht tm fatMrtiaic equtaionis perlornied welt b, itie.idjuStis,Crileril, aidI' in more than hill he cases oltainted jnlstL R-s of' 0.7 orhigher \,%itm sample si/es of 27. [ile revenu etlc eXl..taiio S nits0lCI, iel.frllj t eaist well, witti
five ofthe sixad u,,sted
R-s falling ill 
in 

tie range of' 0.34 tol0.4s. Tie otly reallprobltein aroselhe regress;ioi of proIducLrs' gains when /It* Ti. The adjutied R' wi,; -0.05 f'or tilequadra ic model. The re tlts 'ori isl.i;llioiilare re ported ii lb 2 only f'or corn pcienc'ss. 
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from stabilisation increase with increasing C, decrease with increasing ed 
(i.e., as demand becomes less inelastic) and tend to decrease with increasing es. 
Producers' gains from stabilisation are affected by changes in Cd, e, and C in a 
generally ambiguous manner depending on the nature of their expectations. 
The gains to society as a whole tend to change systematically with respect to 
changes in C and ed, being most sensitive to the former. They typically increase 
with increasing C (a,; we would expect from Proposition 1) and decrease with 
increasing e (less inelastic). 

Conclusion 
What are the practical implications of these results? First, because of the 

range of coefficients of variation used, tie estimated gains from stabiliation 
should give a reasonable idea of the gains that might be obained by sh',bilising 
prices in typical agricultural markets. Our results show that these gvlns can be 
quite large. For example, if demand and supply elasticities are boL!i 0.5 and 
the coefficient of variation of yields is 0. 1 (an approxinate paranictrisation of 
the world wheat market), then for each $200 transacted in the stabilised market 
(or each tonne of wheat) the social gains from price stabilisation range from 
$3 given expected revenue expectations to S60 when producers expect last 
period's price. These gains increase to $18 and $167, respectively, when the 
coefficient of variation i: 0.25. If producers plan on the basis of a weighted 
average of past prices or revenues, as is commonly assunled in empirical supply 
analysis, then the social gain from price stabilisation will take On intermediate 
but still sizeable values. Our analyis has been based on the assumptions of 
costless -torage and complete price stabilisation, hence these estimates of the 
social gains must be interpreted as tile maximum gro:s yain,, attainable from 
price stabilisation. Nevertheless, there are clearly some plauible market 
conditions under which more realistically designed stabilis,!tion Schemes could 
return a substantial net social benefit. 

Second, a program of' ca ' coflection, appropriate forccasting, and 
information dissemination could achieve a larzc part of tie gains of a bL]fer 
stock scheme in situations where producers act on the basis of price forecasts 
different from tile rational expectation. Such a mnarket mnforniation service 
should provide producers with an estimate of' the expected revenue given the 
structural par,'meters of the market. Or simulation results also shOW that the 
intersection price of demand and anticipated SUpply is about as good a price 
forecast. If' producers consistently use cither of these price forecasts then, 
unless the coefficient of' variation of yields is exceptionally high, price stabili
sation is unlikely to return an attractive gain in terms of tile social welfare 
measure used in this paper. 

\V 
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aTable I: Welfare Gains fi'oan tlabi/ixtion /,)rA lternative Expectation .lodel. and Leels of Yieht Variability 

0(Supply and demand elasticities both 0.5) 

"-

Expectations model 

_-

(.oeftic._nt 
of 

,ariatitn 
for yield 

- las from stabilisation as 
percentage of consumer,, expcn-
diture in the stabilised markets 

Producers Consumers Total 

Gains due to removing forecasting 
error as percentage of consumers' 
expenditure in stabilised market.-

P.oducers Consumers Total 

> z 

0 

0) Intersection price forecast, P P 0.1 
0.25 
0.4 

0.77S 
-27.142 

-5.09 

0.974 
36.382 
27.800 

1.752 
9.237 

22.711 

2.99 
-9.25 
-2.31 

-2.91 
9.56 
2.17 

0.07 
0.31 

-0.14 ° × 

(ii) Mean price forecast, P* E[P] 0.1 
0.25 
0.4 

-0.762 
0.(70 

25.716 

2.236 
1..855 
3.450 

1.474 
12..26 
29.166 

1.45 
18.56 
28.50 

-1.65 
-14.96 
-22.18 

-0.21' 
3.60 
6.32 

> 
0 
z 

(iii) 

(iv) 

Naive lagged price forecast, P,* = P- 1 

Weighted lagged r ic,. forecast, P,* = f(P_,) 

0.1 
0.25 
0.4 

0.1 
0.25 
0.4 

15.495 
49.347 
71.294 

0.038 
-0.23 
23.986 

14.578 
34.045 
39.690 

2.251 
16.194 
13.133 

30.073 
83.392 

110.986 

2.293 
15.963 
37.119 

17.70 
67.24 
74.08 

2.25 
17.66 
26.77 

10.69 
7.23 

14.06 

-1.64 
-10.63 
-12.50 

28.39 
74.47 

88.14 

0.61 
7.04 

14.27 

z 

z 
-
w
0
4 

(v) Naive lagged "revenue" forecast,/3" = R,_1 0.1 
0.25 
0.4 

2.672 
0.996 
9.838 

7.368 
31.370 
36.452 

10.040 
32.366 
46.292 

4.88 
18.89 
12.62 

3.48 
4.55 

10.82 

8.36
23.41 

23.45 

,E
0 

(vi) 

(vii) 

Weighted lagged "revenue" forecast, P* =f(R,_i) 

Expected "revenue" forecast or rational price 
expectation, P* E[R] 

0.1 
0.25 
0.4 

0.1 
0.25 
0.4 

-2.470 
-21.280 
- 13.541 

-2.207 
- 17.892 
-2.783 

3.874 
32.597 
39.250 

3 886 
26., 9 
25.633 

1.404 
11.3i8 
25.706 

1.679 
8.927 

22.847 

-0.26 
-3.39 

-10.76 

0.00 
0.00 
0.00 

-0.01 
5.78 

13.62 

0.00 
0.00 
0.00 

-0.28* 
2.39 
2.86 

0.00 
0.00 
0.00 

P 

" 
0 z 

4 Ihese figures are slightly negative due to convergence difficulties in the measures of expected social gains. 



Table 2: Marginal Changes in Relative Welfare with Respect to Key Parametersof the Risky Market 

Change in percentage given to respective groups
for a small change in respective parameters a X 

Expectations model Table Consum:s 
%v.r.t. 

Producers 
w.r.t. 

Total 
w.r.t. 

0 

Cd C. , C Cd e C 

(i) P,* P 

(ii) P,* E[P] 

(iii) P,* -P,-

(iv) P* =f(P-) 

(v) P* R,-, 

(vi) P.* = f(R,_) 

(vii) P* = E[R] 

-28 

-14 

-60 

-9 

-57 

-17 

-20 

-3 

-9 

1 

-- 7 

10 

-I1 

-2 

79 

17 

49 

24 

75 

72 

60 

17 

-14 

-191 

-72 

31 

-83 

9 

1 

7 

366 

26 

46 

15 

0 

-40 

33 

403 

62 

-278 

6 

-21 

-11 

-15 

-251 

-81 

-26 

-99 

-12 

-2 

-2 

454 

21 

55 

13 

2 

41 

50 

676 

84 

- v,3 

76 

40 

0 

0 

Evaluated aL e 0.5, e, 0.5, C = 0.2 after partially differentiating the response functions. 
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