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Abstract

This paper demonstrates the policy amouncement and implementation effects of direct intervention in

agricultural markets. As a corollary, the policy implications of assuming inventories are constant

or adjust with a lag are shown.

In the agricultural econcmics literature to date there has been much theoretical and empirical
work on the amouncement and implementation effects of macro policies on agricultural markets. Bond
(1984), Chambers (1985) and Frankel (1984, 1986) have demonstrated that agricultural markets may be
bsensitive to the amouncement and implementation of macro policies via the interest rate in a closed
ecanamy setting. This has been verified by Barnhart (1989) and Frankel and Hardouvells (1988).
@d:ers (1984), Chambers and Just (1981) and Batten and Belongia (1986) all consider the effects of
n;ao policies on agricultural markets through the exchange rate in an open econamy setting. While
macro-policy amouncement and implementation effects are important, it would seem that a market would
respond more to the ammouncement and implementation of a direct market intervention than to the
amouncement and implementation of a macro policy. This paper therefore concentrates on the
ammouncement and implementation effects of a direct market intervention.

There are many examples in which direct intervention in egricultural markets is announced prior
to implementation. For example, it is common practice for GATT settlements to be armounced and then
implemented over several years. Other examples include the U.S. Farm Bill and bilateral trade
Wm:sbewemmiesm#theus. and Canada. This paper concentrates on this type of
direct policy intervention for two reasons. First, as mentioned, it seems reascnable that direct
market intervention policies would have a larger impact on commodity markets than macro policies and
therefore, understanding the lmx‘ket'; response both before and after the policy is implemented is
important for the policy analyst. Second, though in same cases the results are intuitively obvicus,
there is 1o place to this author’s knowledge where this intuition about agricultural policy
amouncement and implementation effects has been analyzed theoretically.

This paper will show that an intervention policy amouncement will affect the price of a good
with a distributed lead and the irplementation will affect the price with a distributed lag. As the
price of the good changes, changes in the quantity supplied and demanded of the good in question and

in related goods will ocaur.




Hodel Development

In order to demonstrate succinctly the amouncement and implementation effects of a mz@c
intervention policy on the trade and domestic aspects of an agricultural market, a hybrid model is
developed by coupling a version of Math's (1961) model with a differentlated product trade model
“(Ammington 1969, Jamson, et. al. 1979). Though this hybrid model greatly simplifies the camplex
dynamics of an internationally traded commodity, it is developed for two reasans.’ First, the model
hmefficimtt}mehbomtemdelsmtsohtirgdiedﬁmdceffeccsofapolicymuﬂ
implementation. Second, as a corollary, the model exploits the separate advantages of the popular
Muth and differentiated product models. The advantage of the Muth model is that it explicitly ‘
upumﬂadynmﬂmoffmmpolicymﬂm.hzkdoumtmﬁaﬂnkmcﬂmeffm
of these dynamics across substitute goods. hadmafdndiffmhtedm:mhﬂm
itupumﬂnhm:timeffectsaaos‘smtmgmds.h::itianmicadmitsdyhmdr,
capabilities by either assuming inventories are constant (yielding static results) or assuning
inventorles are determined solely by predetermined variables (capturing only policy implementation
effects). The hybrid model used here however captures all of these e.ffec(v'sz static (constant
inventories), dynamic (arnounced and implemented), and interactions across bsutntit:uta goods. - To
convey the theme of the paper, scme policy change must be chosen to analyze. ' Because trade

liberalization is presently a germmme policy consideration, a tariff reduction is considered.

The Model

As a vivid example consider three countries: Portugal, France and the United States u.s.).
Asamibm@lmpresmtsamumuyﬁﬂchpmdmmﬂwmsmem.doesm
export corn, and imports com from Prance and the U.S. To further highlight the importance of policy

. expectations on trade flows, assume -as is true- that Partugal and France are members of a custams

union but the U.S. is not and therefore the U.S. faces a barrier to trade with Portugal. Let the .

trade barrier be a specific tariff (Tp) on the imports of com from the U.S. and the trade

liberalization rule be a reduction of that tariff to T, after period s. Finally, assume Portugal

-~

only holds inventories of Portuguese cormn and the corn market is perfectly competitive. The

Fortuguese com market can then be characterized by the following linear system.

(¢V) QDpt = a)Pep + agPye + apTy + a3Ppe + 24Zy:  Demand for Portuguese
com

Qspt = bPpe Production Supply of

Portuguese corn

= pg + p1(P5, - By) :
Tt =r0 + P1(Ppea) - Ppe Mﬂ@nsehmwrytm

anc "’_Ipt: -,Qspt + I} ¢ Market Clearing

Mee = €1Pee + CoRur + C3Te + C3Bpe + c4Zy ¢ Inport Demand for
French corn

&x-leftfdszﬁ-dthi-d:,Ppt-l»d(,Zt: Iq:uztbgmsniﬁr

Te=Tp s>t : Policy Rule
=Tqg 8<t

vhere alphabetic subscripts indi.cateﬂmemmttyoforigtn:p-l’omvl. f = France,

u=1U.S.,

and

T = per unit tariff on U.S. comintinetdebi'sthetatlffbefcrerheinplmtimdatemﬂ
Ta is the tariff after the implementatimn date, Ty > Ty,

Pi¢ = real price of good L =p, £, u, in time t,

Pepu.l-ccmditicxml‘en)ectatim at time t of By et time t + 1,

Zp = demand shifter in tine t,

a3, ¢1, dp <0 and all other coefficients are positive.




Equations (1) - (4) are attributable to Mith (1961). Equations (1), (5) and (6) show the
importance of the differentiated products assumption since each demand contains own and cross price
terms.  Also mote the coefficient on the tariff, Ty, is the same as the coefficient on P,y in each
equation. This reflects the assumption that the trade barrier is a per wnit tariff on U.S. com
irports. Equation (3) is the inventory speculation equation and is derived by Mith (1961). Black
(1972) shows that this formilatim also incorporates futures trading. The constant term pg is
designed to represent precautionary holdings and thus stocks are always assumed positive. Equation
(4) 1s the rarket clearing identity for Portuguese corn since it is assumed there are no exports,
corn is differentiated by source and Portugal only holds stocks of Portuguese cormn. Notice by
equation (4) that under the assurption of constant inventories or no inventories the same static
rodel will result. Equation (7) represerkts the trade 1iberalizatim rule vhereby the tariff
reduction is amnounced at period t=0 tut the tariff is actually reduced at period s. Because of the
structure of this model, all left hand side varisbles alorg vith Py are endogenous vhile all other
variables are exogenous. The exogeneity of Pgr and Py is due to the smll country assuwption.

The solu:immﬂ&mdﬂdepaﬁsmapqu;a&adms solution which is forward looking.
Given forward looking behavior is probable for profitable speculative fimms, a raticnal expectations
assumption is employed. Since the objective of the model is to isolate the effects of a policy that
is arnounced to be implemented with certainty at time s, all exogenous variables except Ty may be-—-
assumed constant. This assumption, along with rational expectations, simplifies the model to ane of
perfect foresight and thus Peptﬁ in equation (3) becomes Ppeyp. This procedure has been used by
manty (e.g. Ambler 1989, Fischer 1579 and Wilson 1979).

In oxder to get the final form price and quantity equations, first use equations (1) through (3)

in (4) to obtain:

(8) (a3-br-p)) Ppr =) Per - 82 Pur - a2 Te - &4 Z¢

- pL Ppr1 - 1 (Ppeal - Ppo)

Notice equation (8) has implemented the perfect foresight characteristic of the model and can be

rewritten in a more candensed form using the lag operator and matrix notation as,

) B (L-6L+1H) =- [Kxep +kp Tl

where 8 = (by-a3#21) p1°L,
L = the lag operator, Wiptle.y LWy,
="l A= [k, ky, K]
A= [ay, ag, 2,

% = [Pge, Pues Zel'-

The procedure used for solving (9) is outlined in the mathematical appendix 1.

Focusing on the effects of the arnouncement and implementation of the new tariff rate on all
endogenous variables, assume that X,y =X for all j ¢ (- =, ). This simply states that all of the
exogenous variables (Pgr, P, 2¢), except the tariff, are constant for all t. Employing this

assumption alang with the policy rule (7), the solution to (9) is:

AX + asTy, a AT Als'c

(b1-33) p1(A1-22)(1-21)

AX + asT, asAT Al':-S”‘
+

Ppe = .
(b1-a3) P1(A1-A2)(1-A1)

vhere AT = (T, - Tp) <0, A} and )y are the roots of the difference equation (9), and




P1(A1-22)(1-21) < 0.

Equations (10) are represented in Figure 1, along with the static model results. Ppb represents
t.hefl.rsccemintheﬁ.rsteqntimin(lo)uhidmlsdnsmticptmeofkrugmsembe.fmdn
policy is implemented. Ppotepresem:sdmedyrmicpricevalm evaluated at ©=0. The difference in
Ppbandl’poisﬂuenegative amouncement: adjustment temm in the first equation of (10). Pp‘!sthe
vstaticprisewlueafbuﬂumtiffisrednedaﬂistheﬂrstbminthesecaxd&qm:imin(lO).
Figurezstw:hwmmsahsordepledmwuthmnﬂuderivedfmnﬂnhmwrymtmm
the mathematical appendix 2.

Figw:eslsndZarein:imulyrehtadmﬂamthetnmystfordmmnindezofthemdel.th.\s
same discussion is warranted. mnmmmpomrmzmmmmmmq
dmﬂofl’czuguesemfozmm;ds. At any given time the speculator’s decision is how mxch
ofthiswecamianryimmwryden;miwseumdhaep. For any time period t Figire 2 then
represents the quantity of precautionary inventories sold and kept. The quantity sold is represented
bydndffmbetwﬂemypocsmdemspobmﬂm. The amount of precautionary
mwrydenmdmatiskeptisthediffermbetwemdnarcspob,DEandtheh::rizmtalzxis.
Notice that for the armouncement pericd t < s, sales (depletions) increase at an increasing rate and
reach a maximm (minimm) at G - D (D - zero). For the post implementation period t > s, sales
(depl.etims)decreaseatmdecreasirg rate mtﬂdwczighmprew.mimhwumnrydamﬂlml
is reached. Becasesales(depletims)mlethisfmn,dmﬂmepriceofmm:gmseccmfalls
concavely during the armouncement period (t < s8) and falls convexly during the post-implementation
period (t > s8), as is shown in Figure 1. Therefore, as is comonly known, inventories act to smooth
cut price changes in this type of model and, by definition, the static model misses this whole
adjustment process.

There are same interesting policy implications associated with Figure 1 and represented by

equation (10). First, note as the implementation date (s) goes into the future then the dynamic

[N

ice of Py = Py This means that a policy amounced to occur far in the future will have a
pr po ~ *pb

mllerinpactmd)eprh:ededayofdc_mmmudnpolkymmcedatahtet

date. To see this, let 8 - k be the period when the tar{ff reduction date is armounced. Unt{l point

:-kpticeisexpectedtobel’pb.hxtdmrheuxiffred:ctimhaxmacs-kthepﬁneﬂll
drop immediately to point A on the dynamic price path and then decline as though the policy
implementation date were ammounced at period k0. If the policy is not armounced until s-k, then the
price will drop to B: the largest amant possible in the amouncement period t < s. The price will
mtdmpr.ol’pamderthisscenariomtappzmdxes its new longnm equilibrium value (Ppa)
asymptotically due to the price smoothing properties of inventories.

The overall message of equations (10) and Figure 1 is that policy amouncements can be used to
atploitthepricesmodﬂgpmpertiucfhmizssothatlngepﬁnedevu:mmybemided.
To minimize the price deviations due to policy amouncements, it is best for the policy maker to

amounce the policy implementation date well in advance.
Quntity Paths

Since the price of Portuguese comn adjusts over time this implies that all endogenous quantities
vill also adjust over time. The firal forn quantity equations £or xe.q = X can be obtained by
substituting sppropriately (10) into equations (1) through (6) and these are given in the
mathematical appendix 2. Since the path of inventories over time has already been discussed and the
path of production supply over time is proportional to that of price (L.e. by > 0), then attention is
turned towards the derand quantities: QPLy, Mgy and My. These are shown in Figures 3, 4 and 5,
respectively. The importance of accomting for the -amnouncement effects are more obvious in Figures

3 and 5 and therefore discussion is limited to these Quantities, with the quantity of French com

7 following similar logic. Ihelceymmdarstand!ngﬂmesediagmiswmceeadnk:mﬂeq\ntim

includes cross price terms and the tariff rate.

Figure 3 shows the static quantity level of Portuguese corn before the policy is binplmted




(Qpp) &nd after it {s irplenented Q). The dynanic quantity level at =0 is Qp). As was stated,
the amouncement of the policy implementation date prior to implementation causes the Portuguese com
price to decrease. This in tum causes a movement dowrsard along the demend curve for Portuguese
commdrhequmtitydmmdedfor?oruguesewmmadmamxﬂmmat%z. When the policy is
implemented (t=8), there {s a reduction In the tariff rate on U.S. corn and since U.S. com Is a
substitute for Portuguese comn, then the demand curve for Portuguese comn shifts to the left at tes
caushxgthequmtitydmﬂedof?crmguesemtodecrmseto%o. But since the Portuguese corn
price continues to decrease after the policy has been implemented (t>s), the quantity demanded of
Pczt\guesecambeginscohtmaseasyupmtmuymrdsqpadxﬁgos.

The econcmic logic for the quantity path of U.S. com imports (Figure 5) is similar. The static
quantity demanded of U.S. corn before thq policy is implemented 1s My,. The dynamic quantity level
at ©=0 is My. As the price of Portuguese corn decreases due to the amouncement effect, the import
demerd curve for U.S. corn shifts to the left and quantity demanded of U.S. com decreases wntil it
reaches My,. The U.S. price (P‘z+'rb)1.scamxtd%kgﬂustl.m. At t=s,. the tariff reduction
ocaxsanithepzimofu.s.comdecreamco(P‘m;T,)duchcausesamvmcdmnalmgﬂn
demndctmfotu.s.oamandmeteforeb‘equicydamnﬂedofﬂ.s.mkmeasesm%z. As the
price of Portuguese corn continues to decrease during the post-implementation period (t>s) then the
dezand eurve for U.S. corn contimes to shift to the left until the lover steady state quantity
demanded level M, is reached.

Two points should be clear from these figures. First, relying on the predictions based on a
mocel without inventorfes (the static theory) leads to comterintuitive results in the short nm if
inventories are fmportant. This is especially true with regard to the quantities demanded of
Portuguese and U.S. com. In both of these cases, the rodel with inventories shows directional
changes in the quantity variables that are at odds with the final directional change of the static
model in the pre and post-implementation stages. 'ﬂ’usasmnir@invmtoriesa.?eealstmtovertim

(the static model) will yield directional change short mm results that are incorrect if inventories

are in fact not constant.

Second, the timing of the armouncement will also influence the quantities since it affects the
price path. That is, if the price path possess a substantial discrete jump due to a policy amnounced
at period say s - k, then this will result in the quantity variables possessing discrete jumps from
their static values to their amouncement quantity paths at period s - k, ceteris paribus. For this
reason it is tempting to conclude that the policy maker will mot only minimize price deviations at
the time the policy is implemented but will also minimize quantity deviations at this time by
ammouncing the policy implementation date well in advance. While terpting, this conclusion is only
partially correct. .

The correct part of this conclusion would apply to production of Portuguese corn and imports of
French corn (Figure 4), simeeld\ofdméfouwpathssimﬂaruo&ntofchemm. So
mwdummmmmmummmwmm&nummmm:mmuwmof
French comn it 1is best to amounce the implementation date in advance. Now consider again Figures 3
and 5. For all k < 8 it is true that a policy amouncement well in advance of its irplementation
dacemldcmseamnuuqutltydeviatimvmmemparedvmupoucymmm-cpedodk+

1, tut this temporary gain is misleading when the entire adjustment path is considered. To see this

lock at Figure 3. Notice the distance between the Initial steady state value Qp, and the

mple:m:imvalmqpoissmuudmﬂedlstmnebecwemtﬁedymminqum:ityvame%zmdt}e
implementation value Qpo-  Similar results hold for Fiéu're 5. This i{mplies that in order to minimize

the deviation in the Portuguese corn consurmption and imports of U.S. comn over their entire path, it

'is better not to anmounce the policy prior to its implementation!

What do these results mean for the policy maker? These results mean that the policy maker faces
a tradeoff vhen considering the optimal time to anmnounce the policy implementation date. This
tradeoff is between price dem:ﬁsmusanéqlmucy deviations. If the policy maker in this model
is camitted to amouncing the implementation date in advance, he can minimize the price deviation of

Portuguese corn, the quantity deviation in Portuguese corn production and the quantity deviation in
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irports of French corn by amarncing the policy implementation date as soon as possible. However, by
camitting to amounce the implementation date in advancs he forfeits the opportinity to minimize the
quantity deviations in Portuguese com consumption and imports of U.S. com. On the other hand, if
the policy maker does not amounce the policy until the day it 1s irplemented, he will minimize the
quantity deviations in Portiguese comn conmumption and imports of U.S. com but will forfeit tha
ebility to minimize the price deviation of Portuguese cam, the quantity deviatim in Portuguese corn
production and the quantity deviation in imports of French com. In net, the optimal rule is clear:
amaunce soon to minimize price and production deviatimms, do not amounce at all to minimize

consumption deviations.

Summary and Generalizations
)
Dﬂsmperhschzummtedmammmihim&mmﬂmtpoucymm

lwlmtadmeffec&lnnsduﬂﬂm}mhtsﬂmdnmdkec:poucymm
addition to the macro policy chamels that have been studied to date in the agricultural econcmics
literature. This result was generated by integrating Mith’s (1961) model with a differentiated
product trade model and using a trade liberalizing rule as the policy intervention. This hybrid
model generated two results: stt.lts}mdt}ntifamdelihamliz!xgpoucymmmcedat
b-OmocazatpmdadoO,dmdlvarhblu,pricesmdq&mides,mdddnngebothh&fmuﬂ
after s. 'ﬂ'ﬂsremlt\vasdrivmbylspeaxlativeinvummyequatimbasedmanti:mlacpectatlms
solution which is forward looking. By including forward looking inventory behavicr, the model
damtza:adtha:mvadablsmmntettothedirectimofthestacictesxlrsbeforem\daftgrr
the policy is irmplemented but asymptotically converge to the static results. Showing these results

mixpormfxﬂnmliqmlystdnmymdydnmgdmmmhsmbynsm

inventories are unimportant (i.e. the dynamics dampen quickly, Samuelson p. 331) when In fact they

could be.

Second, the model demxnstrated that, in net, with only one policy instrument the policy maker

n
camnot minimize both price and quantity charges with the announcement date of a policy implementation
date. It was shoun, again in net, that an early amouncement of the policy implementation dats
minimized price and production deviatioms and no amouncement minimizes consumption deviations.

As with any model, it is necessary to make assumptions that simplify reality and therefore
subject the model to criticism. While there are many dimensions in which the model used here could
be expanded (e.g. more camodities or more countries), there are three that immediately seem worthy
of comment. The small country assumption proved useful in that feedback effects into the price of
French or U.S. comn were zexro. Relaxing this assurption seems desirable for demonstrating how the
effects studied here are transmitted internatimmally (i.e. to France or the U.S.) but the qualitative
effects in the policy implementing comtry (Portugal) seem unaffected under normal multimarket
stability conditions, except for a possible dampening of the effects foumd here. The other
assumption which may seem overly restrictive is that each contry holds anly inventories of its own
camodity. A more general theory which considers forward looking speculators in all corn markets in
Portugal would have to distinguish then between domestic demsnd for foreign corn and import demend
for foreign corn. While it would be true that damestic demand for foreign corn would increase prior
to the policy being implemented as Portugal speculators released foreign comn stocks onto the market,
it would also be txue that forward looking importers would realize that foreign corn would be cheaper
after implementaticn and therefore postpone same immediate consumption as is shown here. Finally,
the model contains no uncertainty and in reality expectations are formed about armouncement dates as
information leaks onto the market. Though this would make the model more realistic it would also
make the model more canplicated and the benefits ofnthis additional realism are not immediately
obvious.

Thus while other more elaborate models may capture more intricate dynamics, the model developed
here seems an appropriate starting point for more detailed analysis of annaumcement and - ———— -

implementation effects of agricultural policies.
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MATHEMATICAL APPENDIX 1:

Following Sargent Chpt.IX, pages 178 and 184, equation (9) may be solved by noting,

@ Q-+ =Q-3DA-3D
implies X} + 23 =6

A1 = 1.

Thus the roots, A} and A, are reciprocal pairs which in this case states ane root is inside the unit

circle and the other root autside. Assume Ay e (0,1) and note
-2 Teo@ -yl 1yl

Using the fact that Ap~l=\; fram (a) implfes,

)
® A-2Dta-a-a el

Also note

1 1 [ A1 A2 ]

(1-)L)(1-29L) 0O1-22) 1-,L 1-2L

and again using (a) and (b) gives,

© 1 1 % L1 ]
[—+

(1-A1L) (1-2gL) O3 L1 1l

[A12A13U+L"12,\11 L’J]

(A1-22) j=0 j=0

Using this result (c) in (9), %=X and same algebra gives equation (10).

MATHEMATICAL APPENDIX 2:
FINAL FORM QUANTITY BQUATIONS:
Supply of Portuguese corn:
b (AX + a5Tp) byagaT 357t

(b1-23) P101-22)(1-2))

pt =

bI(AX + 85Ty)  bpagaT St
e - +

(b1-a3) p1(01-22)(1-11)

Demand for Portuguese corn:
by (AX + a5Ty)  azapAT 4SSt

(b1-a3) £101-22)(A-2)

bt =

bI(AX + 8)Ty)  agagaT N ESH
+

Ppe -

(b1-a3) r1(01-22)A-2p)

Import Demand for French com:,

[(b1-a3)C + c3A] X + [(b-a3)cy - c3az]Th

M =
(b - a3)

c3apAT A 5°¢

P1(A1-22)(1-A1)




[(b1-a3)C + c3A] X + [(b1-23)c) - c3apiTy

t

(b - a3)
384T X' -s+l
P1Q1-22)(1-21)

where C = [¢; ¢, cgl.

Import Demand for U.S. com:

- [(b1-a3)D + d3A] X + ((‘bl-a3)d2 - dgaglTy,

(b - a3) |

d3anaT 3¢
P1(1-22)(A-21)

[(®1-23)D + d3A] X + [(by-a3)dy - d3ag)T,

(1 - a3)

dyagtT Alt-s+1

r101-22)A-21)

where b- (41, dg, 4).

Inventories of Portuguese com:

= po +
e O1-39) -2

t= PO +
p (A1-22)(1-11)

a,8TA S H(1-20)

apfTx T 50y -1)

forall s<t+1
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