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ABSTRACT

The magn1tude and durat1on of the economic shock of the 1972 change in grain

' exports upon the U. S crop and 11vestock markets is exam1ned us1ng an agr1cu1tura1

 sector s1mu1at1on mode1 In 11ght of the 1972 case, cons1derat1on is g1ven to the

role of a1ternat1ve government stock pos1t1ons in cush1on1ng the shock of gra1n |
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EFFECTS OF CHANGES IN THE LEVEL OF U.S. GRAIN EXPORTS

In 1976 u.s. agfiéuTtura1 exports are expected to reach an unpre-
"cedented value of hear]y $23 billion -- three times larger than the 1970
level. Simi]érly, export volume is expetted to reach a record level
of over 100 million metric tons, of which wheat and feed grain exports
will total 37 and 43 mi1lioh tons, respectively (USDA, p. 8).

~ Given recent large and unexpected increases in U.S. exports, the
environment faced by U.S. farmers is becoming considerably mdre uncertain,
‘thus contributing substantially to agricultural price instability. Many
agricultural policy analysts have recently professed that price instability,
especia11y in grains, will be the dominant issue facing agricultural policy
makers in the U.S. over the next few years (Robinson). Aecording1y, some
ana]ysté';ontehd that 1bhg—term'agreements of the type recently worked
out with the Soviet Union on the sale of grain will contfibute to stable
pricesrwhi1e'mahy be1ievefthat:the only viable alternative is for the U.S.
to estéblish;-maintain=and periodically use a reserve of grains, oilseeds,
and other se1ectéd commodities.

Indeed, recent erratic export graih'sa1es have been considered a
principal contributor}tb domestic price‘instabi]ity; Much of this
instabi]ity has been attributed to the recent entrance of the Soviet
Union into the world grain market. In Tight of these recent expOrt
"shdcks", to what éxtent»have.increased grain exports affected the U.S.

’ agricu]ture sector? Specifica]]y,'what=porfion of the total 1972 "shock"

can be attributed to the Russian grain purchaées? fMoreover,‘what effect

did u.S. ngernmént,grain7reserve stock policies have on dampening the

impact of thev1972>export "shock" and how might this effect have differed
1
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had the government held different levels of grain stocks?

In addressing these questions, this paper presents some results of
using an econometkic-simulation model tb assess the dynamic effects of
- alternative levels of grain exports on crop and Tivestock prices under
vvérfbué'scenarios of U.S. grain reserve levels.

THE ANALYTICAL MODEL

An eéonometric-simu]ation model has been deve]oped'to assess the
effects of changing>domestic‘and international market conditions on the
grain,‘livestock and oilseed sectOfs of U.S. agriculture (Trapp).Relationships
have been estimated for each of thé following three major components of
the model: (1) a domestiC'supp1y component for food grains, feed grains,

' of]seeds, low grade beef, high grade beef, pork, poultry and dairy products;
(2) a domestic demand component for each of the above commodities, and;

(3) an international trade component to account for U.S. exports of food
grains,‘feed‘grains, and oilseeds as well as imports of low grade beef.

The interaction of these three components provides”estimates of prices,
-quéhtities both»prdduced and consumed,vand grain inventories'(figure 1).

The left hand part of figure 1,représehts‘thé u.s. 1ivestock“market
with an international component which allows for imports of low grade beef.
~ The comb¥1ike"configurations:pointing into various activity blocks indicate
 entry_points of exogenous variables that influence the system.  The
. analysis of the Tivestock_mérket begins with an estiméte of breeding stock
~ production which leads to an,estfmate of domestic production of livestock
prbducts which in’tuhn interacts with demand to determineva price. Price
is fed intq the supply analysis er.succeeding years to generate a recursive

o mechanism'fOr-eStimating quahtities of Tivestock supplied through time.
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The'upper portion of figure 1 depicts the foodgrain market, which
contains both a foreign and a domestic component. After the domestic
suppTy and demand conditions for food grains are established they are
linked to the foreign market for U.S. fobd}grain. Foreign and domestic
demand interact to simultaneously determine prices and allocation of
grain;betweén these marekts. The same general format is indicated for
feed grains in the 1Qwér section of the diagram, but in this case vis & vis
food grains, domestic demand maintains a stronger link to the livestock
market. | |

The ana1ytica1 mode] is capable of generating estimates of the
fo110wihg endogenous price and quantity variables: fed beef, non-fed beef,
‘pork, dairy, chicken, eggs, turkey, feed grains (corn, barley, oats and

' sorghum), food grains (wheat),oilseeds and cotton.1'

Finally the inter-
national component interacts with the domestic sUpp]y.ahd demand components
to enable projection of U.S. exports of food grains, féed grains, and oil-

‘ séeds.’fImbort projections of'non#fed'or*]ow gradé;beef into the U.S. can

also be obtained.

* MODEL PERFORMANCE
For the sample period (1952-71) the;predicted values of the -
endogenous agritulture sector variab]es_were}compared to their actual
values. ’Meaningfu1 eva1uation of these.resdlts_are, of course, complex;
however, one ihditation of the model's performance is the simple correla-
tion coefficient between the actual and predicted ehdogenods variables.
For thisggggg§§.eva1uation of all domestic equations the average coeffi-

2

cient of correlation (r) is 0.79.° In addition, Theil's inequality

coefficient (U1) was calculated for each‘respettive equation. The mean



'1fU1 coeff1cient for a11 domest1c equat1ons was 0 04 3

| In tab]e 1, po1nt forecasts of . se1ected endogenous var1ab1es are |
?,compared to the actua1 values for the years 1970 1971 and 1972 “The
Vﬁfforecasts for both 1970 and 1971 are made w1th1n the samp]e per1od
whereas the 1972 forecasts are outside the samp]e per1od Actual
values of exogenous var1ab1es are used for a11 three forecasts 3

f': W1th the except1on of wheat quant1t1es and ch1cken pr1ces, a11

“; turn1ng po1nts 1n 1972 are pred1cted correct]y The 1nab111ty of-the

-mode1 to precise]y forecast quant1ty of wheat can be traced to

>a fa11ureto pred1ct a dec11ne in wheat y1e1ds in 1972 The reason for

'}, miss1ng the ch1cken pr1ce turning point. 1s 1ess c1ear but a ]1ke]y factor

's1s the under-est1mat1on of turkey meat, wh1ch 1s a strong subst1tute for
'”ch1cken |

SIMULATION 0F DYNAMIC EXPORT EFFECTS

In a dynam1c s1mu1at1on mode] the: 1mpact of a. change of a g1ven
:exogenous var1ab1e can be traced through the system S structure ‘to every
endogenous var1ab1e in the system A quant1f1ed descr1pt1on of these

_,dynam1c 1mpacts can be accomp11shed by calculat1ng a set of "dynam1c
B mu1t1p11ers" 5 EE K R o
| _{}. In th1s study a one per1od change in- the 1eve1 of feedgra1n wheat
- and soybean exports 1s used to "shock" the agr1cu1tura1 system mode1 |
prev1ous1y descr1bed The dynam1c short and 1ong =run responses to
| th1s shock as s1mu1ated by the mode] are used to ca1cu1ate a set of
: "cond1t1ona1 dynam1c mu1t1p11ers wb '47 "‘ _

In order to der1ve dynam1c mu1t1p11ers and examlne the dynam1c
1mpact of the 1972 feedgra1n wheat and soybean export shocks, the effect

of these shocks must be 1so1ated from a11 other exogenous shocks Lt



‘Tablé*i;  F§Eeca§t aﬁdectua1 Va1ues‘of Selected EhddgendUS'Variéblésjf‘

w0 1972
" Actual  Point  Actual Point Actual  Point
.. Estimte  Estimate Estimate

. Crops' -
c/

Prices:~

Wheat ($/bu.) 1.4 1.26 1.0 1.06 40 .44
Corn ($/bu.) ‘ r’} 1.1 . B B .85 25 1.
Soybeans ($7bu. ) 245 265 250 2.45  3.49  3.60

—
-
=
-
N
[8)]
(0]
(e}
(0]
($)]
—
n
(82}

. Quant1ty

.545 1.680
.573 5.437
207 1.276

.699
.204

641
176

Wheat (Bi1. bu )
Corn- (B11
Soybeans (B11 )'

;351,,
::,_;152'
Srazgze

d,h_l
—
—
oy
.\v

—lm-—l

— =

Livestock | -

Prices: B SR

" Fed Beef ($/cwt ) 25,700 24.67 - 28.59 28.74  34.41 30.98
Pork (f/cwt.) ' 1452 1701 1881 2091 2845 25.06
Milk ($/cwt.) B ) 494 507 5.30  5.21

* Chicken ($/cut. ) 1169 10.26  11.29  11.48 1125 12.06

Quant1ty, R R o I |
Fed Beef (Bil. 1bs) 30.479  30.895  30.454  30.614  29.336  30.614Y
Pork (Bil. 1bs.)  22.815  21.240 20.886  20.404  18.805  19.330
Milk (Bil. 1bs.)  118.086  118.336 ~ 120.069  119.539 116.505. 119.340
Chicken (Bi1. 1bs.) ~ 8.463  8.284 8.503  8.504  8.889  8.718

G0vérhméht~3tbtks f;_.

.062
1089

Food Grain (Mil. tons)  17.088  16.693 21.432  23.417 6.345
Feed Grains (Mil. tons) 1;]05 “].]54 1.964 2.225 1 344

g/“Dummy var1ab1e 1nc]uded 1n 1970 Corn y1e1d funct1on for the corn b11ght

. b/ The naive mode] of no change was assumed for. beef due to var1ous exogenous shocks occurrir

to beef in the 1972 crop year not cons1dered by the mode], . e s the ‘termination of the
price freeze. .

¢/ Prices are deflatéd‘by the-Cbnsumer Price IndeXVWheré cP1=1oo;1n 1967.
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}occurring'in the 1972 crop year and subsequent periods. This iselation
can be achieved by use of the aforementioned agkicu]tura] sector simulation
model. A basé run, which is free of any exogenous variable changes
(inc1uding’graih"export'shOCk§), after thé 1971 crop year is made\first{7 A
second run is then madé injecting a one pekiod Change in feedgrain,
wheat and soybean export quantities comparable to the actual 1972 increase
ih exports of approximately 16, 16, and 9 million tons, respectively, of
feedgrains, wheatvand soybeans (where soybean exports are measured ih meal
equivalents). The difference between the dynamic paths of the endogenous
variables of the model are then compared for these two runs. In this
manner the simulated dynamic impact of the 1972 grain and soybean export
shock can be analyzed. Table 2 presents the calculated differences in the
time paths of these two runs for some selected key endogenous variables.
The~fo1lowing discussion is our interpretation of these differences, or
alternatively, what we have termed conditional dynamic multipliers.

THE SIMULATED DYNAMIC IMPACT OF 1972 EXPORT CHANGES

Crop Sector Response: The model indicates that upWard pressure was
exerted upon wheat, feedgfain (represented by corn price) and soybean prices
in the period of the export shocks. The estimated initial period effect of
the increased grain and soybean exports in 1972 was to increase wheat prices
by 44.6 cents, corn prices by 6.7 cents and soybean prices by 149 cents
(table 2). By way of comparison, recall that according to the model pre-
dictions in table 1, which were made by injecting repreSentations of all
exogenous factor changes occurring in 1972, predicted price increases for
wheaf, corn and soybeans were 38, 26, and 115 cents respectively. Hence,

the export shock of 1972 is simulated to have accounted for nearly all of



~Table 2: Estimated Effe¢ts,of‘theb1972 Grain Export Increase on Selected Endogenous Variables

'CUmbiétive R

“Estimated " . _____ Current and Intermediate Effects o Long Run
Ll 1971 Level . B R R T I 4  Effect
: ;Prices:' - B ‘ IR RN LT e e
Wheat ($/bu.)  1.08 . . .486 ».000' .~ .000 .000 1,000 - 446
“Corn ($/bu.) . g8 067 .000 . .000° 000 - ©.000 .067
. Soybean ($/bu.) - " 245 - 1.490 - .32 697 -.264 075" . .374
 Wheat (Bﬂ bu.)._ 1,619 S | O R R </
~Corn (bil. bu.) * " 5.699 - .0 - -.476 - .058 S04 292 - =3.450
_ Soybean (bil. bu.) T.204 - .00 .363 an -.580° =115 .357
Gross Crop value?/ , o o ST o - .
(Bi1. $ ) ~11.673 3143 -6 -4 -.207 .37 2.047
Livestock _ ' ' ' v
Prices:S/ .
‘Fed Beef ($/cwt)  28.74 0 . 590  -1.270 - -.786 .980 - 1.010
Pork ($/cwt) 20.91 0 4.330 =710 . 1.740 5.210 . 8.760 -
Milk ($/cwt) 5.07 0 . .082 ~ - .038 .038 28 .123
Chicken ($/cwt) ~11.48 0. 8.907 -5.244 -4.891 2.569 .871
Quantity < L s o _ R
Fed Beef (bil.1bs) 30.614 0 -3.051 234 3.762 . -.207 -
Pork (bil. 1bs) 20.404 0 .407 =227 -3.556 -2.335 -4.19%
Milk (bil. 1bs) ~ 119.539 0 C - .399 - -1.547 -1.976 - .414 -1.574
~ Chicken (bil. Tbs) 8.504 0 S 1.0 674 .250 -.225 . - 455
Gross Livestock Valuegf S IR : S e ' ' :
(Bil. $) 23.283 7 0 3,491 -1.214 -3.588  1.478 -2.061
Government Reserves , | - ‘ v R |
Food Grain (mil tons) 23.417 ~  -15.925 10,665 ~  -8.531 -8.006°  -7.112 -84.057

Feed-Grains (mil tons) 2,225 -+ -25.238  -36.363 -=21.673 43.069 S ;141 . =171.348

a/ Gross value inc]udes gross revenues from wheat, - corn soybeans, ‘corn, oats, barley, sorghum, and cotton

" b/ Gross value includes gross revenues from pork ‘fed beef, non-fed beef, m11k chicken, turkey, and eggs.

¢/ No response occurs for these'categories during the f1rst per1od by def1nit1on of the recursive model.

- Note: A1l prices and gross va1ues are in 1971 dollars.



9 .
the price'changeioccurring in wheat during 1972, with other exogenous ‘
factors partia]]y offsett1ng the export shock. Lfkewise,’the simu]ation
1nd1cates that 1ncreases in exports accounted for the maJor1ty of the
‘soybean pr1ce change with other exogenous factors act1ng to reduce the
upward pr1ce pressure generated by the simulated export shock. On the
' other hand, feed grain export increases are estimated to have accounted
for only about one-fourth of the pred1cted rise in 1972 feedgra1n prices.
Several s1mu1ated responses can be observed in the model wh1ch help
‘ “cushion" the export shock. First, conditions in the model led to excess
. capac1ty in the corn and wheat act1v1t1es enter1ng the s1mu1ated 1972 crop
year.8 This excess capac1ty was s1mu1ated to be ut111zed to fill part of
the &ncreased export demand. ‘Secondly,1f h1stor1ca1 stock liquidation
‘ responses were-to have'been;beTOWed in this simulated situation, the
simulation run:indicates7that the government would have Tiquidated 10.2 :
-m1111on tons of ‘wheat stocks and its.entire est1mated feedgra1n stock
ho]d1ngs (i.e. 6 1 m1111on tons) in an effort to cush1on the effect of
the export shock upon crop pr1ces 9 _ | :
The effects of the s1mu1ated 1972 export shock extend  beyond the f
\shock per1od 1n the crop sector in. severa1 ways. Corn and wheat prices
in both the base run and shock run return: ‘to support price levels in.
the f1rst per1od after the shock, thus the d1fference 1n these prices
between the. two runs is zero after the shock per1od Different stock
| purchases are requ1red 1n the shock run as compared to the base run to
maintain these support pr1ces for corn and wheat . Over a fffteen year
period. the mode] simulates that 1n:any given year the government's typical
,stock.position for the shock run would have been approximately 5.6 million

tons (-84.057/15) below the base run level for foodgrain stocks and



, 0 ,
’ appr6x1mate1y‘11;4 mi11ion tons (-171.348/15) below the baSe‘run for
»feedgrains | | .
| Since the- upward pr1ce pressures are s1mu1ated to be the strongest
_ for wheat and soybeans re]at1ve to corn, some adjustment in the crop sector
is s1mu1atedtto occur in order to a]]ev1ate this imbalance in subsequent
hperiods.vapecjfica11y, during the 15 simulated periods following the
shock the model predicts corn production will fall a cumu]ativevtota1 of
13.45 bt]]ion bushe1$ or ‘an average of approximate]y 4 percent per year
_be1ow the.base run,vwhi1e on the average wheat and soybean production are
stmu1atedfto rise 1.1 percent and 2.0 percent per year, respectively,:
h.aboye’the base run values.
| w1th respect to soybeans model conditions 1nd1cate ‘that no excess

capacity existed. nor d1d the U.S. government hold soybean stocks with wh1ch
to. cushion‘the~1972rshock, hence, the initial price response - for soybeans
-Lwas.simujated,to be,re1ative]y large (tabTe 2). Predicted soybean}price
‘oecreases invsubsequent periods areattributed to-a simu]ated~overereact10n
of producers’to the initial period price increase. Under the simulated
';shoCk run situation;’ goyernment purchases would have been reqUired to
: maintain the soybean support prices 1n the second period after the shock
;After soybean pr1ces are s1mu1ated to have dropped below the base run level
: for the1f1rst few per1ods.of~the shock run, they beg1n to rise ana converge
on the base ruaneye1. Hence, the 15.year cunulative effect of 37.4 cents
15 1ess than. the'estimated difference in the initial period.

L1vestock Sector Response ‘The simulated crop sector responses

'1nd1cate that corn and wheat prices are quickly stab111zed by government

) action and ‘excess capac1ty However, soybean prices are simulated to be



1
extreme1y volatile because of a 1ack of stock ho1d1ngs and excess capac1ty
(tab1e 2) The 1n1t1a1 sharp 1ncrease 1n soybean pr1ces coup1ed with an
assoC1ated fa11 in corn production resu]ts.1n a S1mu1ated decljne in live-
“stock production‘during'the 15}year period following the export shock
In part1cu1ar, the simulated increase in soybean pr1ces 1s 1nd1cated to
cause protein intensive 1Jvestock-product10n to fall. That is, over the
15 year period pork‘and chicken production are indicated ‘to fa11 by a
'cumulat1ve tota] of 1. 33 and .37 percent respect1ve1y, and cumulative beef
and m11k product1on dec]1ne by 0. 06 and 0.08 percent respectlvely below the
base run cumu]at1ve Tevels. Y | »

Wh11e the s1mu1ated 15 year cumulative reduct1ons in 11vestock
productionkappear re]at1ve}yvsma11, the s1mu1ated:1ntermed1ate single
| _vperiod impacts'are quite significant. For example, during the ftrst,
second “and third-periods’fo1lowing the shockidifferences betweenvthe'base
and shock runs ranged from. .33 percent for m11k in period one to 15. 5
-percent 1n the th1rd period for pork, w1th the typ1ca1 percentage d1fference-
‘being about 5 percent | :

It 1s 1nterest1ng to note that dur1ng the th1rd and fourth s1mu1ated .
‘per1ods after ‘the shock, which hypothet1ca11y compare to the crop years
1975 and 1976 substant1a1 dynam1c responses from the simulated: 1972 export
shock st111 rema1n -- part1cu1ar1y in the Tivestock sector In fact, these
vs1mu1ated dynam1c residual effects are actua11y estimated to be larger for
beef, pork and mTIk‘quant1t1es_1n the‘th1rd per10d after the shock than in
the first'period.]o’_Genera1 obseryation of model output indicates that
most of the simulated livestock responses occur in some-four to seven years,
or rough]y one cyc]e, but frequent]y some adJustments carry in. to the next

cyc]e.1‘
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Gross Value of Crops and Livestock: The gross value of crop production

in the shock run is simulated to rise‘sharply over the base run level
in the period of thé shock, namely by 3.143 billion dollars. The
simulated shock period increase in gross crop revenue is due solely to
increased crop prices since crop quantities are fixed for the period.
In subsequent periods the gross revenue of the crop sector simulated in
the shock run drops below the base run due to falling prices and reduced
corn production. Hénce the cummulative simulated net difference be-
tween the two runs for .crop sector gross income isyon{y 2.047 billion
dollars. |

Livestock gross revenue is not influenced in the shock period due
to the.recursive Specificatibn pf livestock supply response. In the
first period after the shock the simulated response in the livestock
sector to the export shock generates - (in éomparfson to the base run)
relatively greater price increases than corresponding simulated
phoduction>dec1ines.k.Hence,in the shock run, the livestock gross revenue
levels during the first period are higher than the base run. Over a
Tonger period however, the relatively larger long-run elasticities of
livestock suppiy‘respohse to increased input cost cause (for the shock
run in=compari$on to the base run) relatively greater declines in
quantity than inéreases in price (thé opposite case of the single period
effect). Hence, the shock run cummulative simulated Tivestock gross
income fesponse is 2.061 billion dollars below its respective base run.

The 1972 Soviet Union Purchase: A simulation run was made which

injected an export shock into the system equivalent to the 1972 Soviet

Union grain purchases (9.5 and 4.5 mil]ion'tons of wheat and feedgrains



: : >137 : :
respectively) , A)though'the fnjectfon of these‘purchase'leve1s fnto‘the'
:mode1 represent a sign1f1cant proportion of the tota1 1972 export shock,
dfthe1r s1mu1ated effect does not create any 1arge dev1at1ons from base |
run va]ues of endogenous crop and 11vestock quant1t1es and pr1ces
Spec1f1ca1]y, the representat1ve Sov1et Un1on purchase shock generates
, no dev1at1on from the base run for corn pr1ces (excess capac1ty and govern- '
'ment stocks fu11y offset the shock) and wheat pr1ces are s1mu1ated to
'kdev1ate from the base run by 16 cents for one per1od (as compared to
}f44 6 cents under the fu)l shock) Soybean pr1ces 1n th1s case are s1mu-
lated to r1se over the base run by no more than 6 cents (as compared to
" “a maximum of 149 cents under the full: shock) S1nce»soybean‘prices are
v.s1mu1ated to change very 11tt1e and corn - pr1ce none at al] re]ative to
, the base run, the s1mu1ated dev1ations from the base run are very sma11
‘31n the 11vestock sector. : | A
| The marked absence of a 1arge s1mu1ated response to the shock
frepresentative of the Sov1et Un1on grain purchases 1s 1nterpreted to be
.vdue 1n part, to the fo1]owing (1) the lack of any soybean export shock,-
,(2) the ex1stence of s1mu1ated excess capac1ty for corn and wheat, and
t}T‘(3) government stock 1iqu1dat1ons | B
| 7 | STABILITY AND THE LEVEL OF GRAIN RESERVE STOCKS
': The s1mu1ated effects of three d1fferent 1evels of 1ncreased
| gra1n exports glven three a]ternat1ve government grain reserve scenar1os
are emp1r1ca]]y,exam1ned. The three 1eve]s of graln export shocks (1n
mf11ions of,tons)'are (1) level A: 16 0 food gra1n ]6 0 feed gra1n, 9.0
,”soybeans (2) ]evel B: 6 0 food gra1n, 6. 0 feed gra1n, 4 5 soybeans and;
. (3) 1eve1 C 2 0 food gra1n, 2. 0 feed gra1n, 1.0 soybeans Leve1 A represents

| ;‘the largest expected export sa1es 1ncrease wh11e level B represents a
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a more fypica] 1ncreaSe--rough1y the magnitude that the recent long
term Russian grain purchase agreement would allow. »LeVe] C represents
é minimum expected purchase increase. |

Siﬁce the magnitude of above simulated export effects are largely
influenced by the size of the government grain reserves held at the time
of the export shock, reserve stock levels (in millions of tons) for food
grains and feed grains of 20.0 food grain and 6.0 feed grain (high),

10.0 wheat and 3.0 feed grain (medium) end 0.0 food grain and feed grain
(1ow) respectively, are programmed into the model and examined. These
‘fhree levels would appear to cover the range of feasible‘reserve stock
levels. Using the identical analytical procedure employed above, consid-
erafion is now given fo how the dynamic responses would have differed

had different levels of export purchases and reserve stocks existed.]]

As the level of grain reserves becomes smaller, the simulated sen-
sitivity of the agriculture sector to a given export "shock" becomes
increasingly more pronounced. For example, if the low (instead of high)
reserve stock level exists in the model when the 1972 export is simulated,
the:modeT estimates the price of wheat would-have more than quadrupled
in the short-run while the prices of corn and soybeans would have advahced
by 18 and 62 percent respectively, over the base run values. Accordingly,
the quantities of wheat and soybeans produced in the period after the
shock are simulated to increase by 127 and 18 percent, respectively, while
the quantity of corn produced would have decreased by 40 pev'cent.]2 The
increases in livestock prices with simulated 1ow_government stocks, vis @ vis
those occurring with high stocks, are relatively the same in the short run
but in the long run the effects are substantially different, with consider-

ably larger increases occurring when reserve stocks are Tow.



Table 3: E;t’lmated Effects of Three-!n(:reised Leve’ls-of. Grain Expdrts ‘l_lnder‘Thr’e‘e'M tqpﬁaf:‘lilﬁev éavermnt Stbt_:lc Leve]é

A -(Lgfge) |

B (Typ1 cal)

Goverpment Reserve Stock- Leve’l

e —Wigh —— T e Tiich FedTom —ow T Wigh WedTum Low
~(est.) Tevel $-R $-R L-R S-RL-R ~S-RL-R S-R = L-R -S-R L-R
Crops . : e =
Wheat (S/bu.)  1.06- 446 446 518 518 ©T3.266 - 3.266 052 .052. . 159 189 .04 0
Corn (S/bu.) . .85 0677 0 .067 . M2 a2 156 1:094 00 0 T o 0 .0
Soybean ($/bu.) : ~ 2.45 1.490. 374 14900 37T 1470 559 250 D490 e .170- 160 .04
_ Quantitycf 0 L o _ o . ' , e o i - v
Wheat (Bil. bu.)  1.619 231 .21 s 209 2,049 18.084 020 .03 .09 - .083 26 .2
Corn_ (Bil. bu.) 5.699 - 2476 - =3.450 0 - -8]2 - <3.817 «2.253 -20.496 <127 -.052 - -.203 =011 -.385 -.016
Soybean (Bil. bu.) 1.204° 0363 357 7 .3600 ..347 : 216' ..097 183 .1‘7}’, a1 74 -.407: - .035
-Gross Crop \falue-/ _ : : e ‘ = By R . I “ o
(Billion §) 11673 . ‘:;"'3.143 2‘.‘»04~7  3.572 - 14,015 --8.467 10.79 1.156 - 526 1.077 664 . . 1T .063
Livestock ; ' o . B v . ‘ .
) —
’ Pnces ¢/ . _ . L Lo o
Fed Beef. ($/cwt) 28.74 ‘5,960 1010 6,600 1.200  5.990  .9.700 2,760 <7.800 ' 2.150  .030 . -.030 .0 -
" Pork ($/cwt) 20:91. 4330 - . 8.760 ’ 4 780° - 9.200. - 5.190 18,830 1.960 10,710 1.980 3.340.. .000 .230 ¢
- Mitk ($/cwt) - - 5,07 - ©.082 - 023 <093 - .,1583 -.088 1.100 - .033 -.027- 01 - .022 -.005 . - -.010
Chicken (S/cw;t). 1148 8. 907 IR VA | 19,398 955 9.784- 4, 952 4,153 275 3.739 363’. 455 - .080"
antity® ’ o , - R e | 5
Fed Beef (Bil. Ibs.) 30.614  ~ -3.051 ~~ -:311  -3.328  -.362  <3.572  --2.626 1.393 066 -1.160 - -.017 - -.048 . .986 .
Pork. (Bil. 1bs:) 20.404 S ..407 0 ~A096 377 <4.383 <3810 =16 ,204° 1,758 229 «1.635 - .07 =073
o Mitk (Bi1. 1bsv) - 119.539. S =399 0 <1.574 - =.663 =2.797 - -=.925 - -42.871 <23 " «.198 095 - =15 -.227 .343\ :
Chicken (Bil. 1bs.)  8.504. -1.024 -455  -1.030 -433 -1.024 . -.166 489 -.402 -.483 -.403 =102 =33
Gross Livestock Va]ue—/ » ' S S ' e : ' o _ .
(Bx'l'lion 3) 23, 283 © 349 -=2.061 3,742 -2.108 3.695 -.882 1~;,675 =22 1.374 ‘ _-9.899 .001_ ..13]
Government Reserves _ ) » ‘ } o ) ' . . o
- Food Grain (mil,- t,onsg‘ 23.417 - -15.925  -84.057 - -15.663  -73.440  -5.970  +407.235 6.542 -56.987  -5.670 ~ -34.685  -1.967  -17.051 |
Feed Grains (mil tons) 2:225. -25.238 - - =171.348 .-22.608 ' -142.503. - -19.642. =237.441. 1,395 .-124.996 s13.68] ~163.886 -5,770 -53‘."0 )
a/- Gross- Qalue includes gross revenues from wheat, corn. soybeans; i:ofn oats 3 bartey, sorghum, and cotton
: b/ Gross: value 1nc1udes gross. revenues from pork fed beef, non-fed beef, milk _ chicken, turkey, and eggs.
¢/ Short=run is defined as two.years for these catagories as Opposed to:-one: year for other catagories. No response -occurs 1n the first period for
these catagories. : :
Note: AN prices and gross values are in 1?7} dollars.
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For the "typical” or "most 1ike1y" export level, the simulated

effects are identical for:both medium énd High "shock" levels and only
when reserVe sfock levels are simulated as extremely Tow are severe
$tabi]ity problems prédfcted; On the other hand,,when very small
incréases in exports are simulated the effects are identical regardless
~of the level of government feserve stocks.

| Finally, in'the lbng run the simulated gross revenue to crop
producers is iﬁcreaéed}fbr a11‘simu]ated export levels while the Qross
";revehue_bredftted for 1livestock producers is reduced.

SUMMARY AND CONCLUSIONS

Some importqnt findings are apparent from the use of an econometric-
simulation model of.the u.s. agriculture sector to estimate the éffects of
chénges in the 1éveTS of‘U.S.:grain éxports and the abi]ity‘of’grain stocks
to cushion the impacf. :

The levels of government grain‘keserve stocks held were found to be
extremely important.in providing stability to the agricd]ture sector. For
instance, "Tow" grain stock levels coupled with "high" increases in exports
- are pbedicted to necessitate extfaordinary»short and long-run adjustments
within the agricmttural envirpnment. The predicted dynamic adjusfment
processes are particu]ar]yllong in the 1ivest6ck and soybean markets.

Empirically Observing the important stability implications 6f existing
1evéls'of food and feed grain stocks, provides tacit support for government
holdings of soybean stocks. It appears'that a substantial dampening of price
~and quantity fhuctuatidns due to an export "shock" can befatfained via'
réserve soybéan stocks. |

- Finally, the. '"net effect" of the 1972 Russian grain purchase was found



* pkdvideich1y afpartia1‘explanation for the. dramatic.pnice increases
.EWhiChIOCCUFred that:yéar‘ Simul taneous changes in other exogenous |

’:-factors contributed to the actua1 1972 changes that took p1ace w1th1n

Ejfthe agrlcu]tuﬂe}sector
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While the demand for meat products is not subdivided, the demand for
grain is broken into‘the following five souroes: l)vdirect demand
for human eonsqmbfion; 2) derived demand for use as livestock feeds
by category of 1ivestock; 3) publiorstock demands ; 4)vprivate stock
demands; and 5) seed demand.

IncTuded as domestic equations are<tota1'export»BQuations for food

~grains, feed grains and soybeans.

Ui_is a forecast eVa]uation~statistic that is standardized-ton1ie

between zero and one, where U = 0 is a perfect forecaster and Uy =1
is the worst-possib1e,forecast (Theil, pp. 32-35).

The quantity‘of exports which can be sbecified as either endogenous or
exogenous to tne mode1 were specified as eXogenous in:making this set
of estimates. | PR T
Dynamfc muitiplfers are generaT]y defined.os the effeot of a oneéperiod
change in fhe Tevel of an exogenous variable on the time path of

the vaiues of an endogenous variab]e. The effect of avsing1e period
change‘of‘an exogenous;variao]e'on the endogenous variables generally
extends over more than one period. Hence, a short-run effect can be
oefined,os the,ohange in the endogenous variables occurring in the

period of theeexogenous change wnile a long-run effect can be defined



- as’ the "tota] respons1veness" of the endogenous var1ab1es ouer

t1me to a g1ven change of an exogenous var1ab1e |

o The dynamic mu1t1p11ers presented in th1s paper are a mod1f1cat1on
of the Pgenera]" concept of a dynamic mu1t1p]1er 1n that the system
has‘nOt been'pUrged3of initia]tconditions hefore imposing the export
shocks. The initial conditions used in this analysis are those
ekisting in 1971. ‘This enab]es a specific'study of the 1972 export
shock in 1ts actual h1storical sett1ng and a study of severa] a1ter—

native export shocks in the context of the 1971 s1tuat1on

'."The base run does notrgenerate.constant values of the endogenous

“ var1ables after 1971 Var1ous shocks and cond1t1ons ex1st1ng pr1or

to and during 1971 i.e., the corn blight of 1970, are still exertlng
lagged effects on the endogenous variables. In‘add1t1on, the dynamic
interaction between the\endogenous componentsvof thefmodel,that_remain_
in operation generate cyclical tendencies, etc. |

This is reflected in the model byvthe fact that the base run simulation
required the government to purchase 1.1 anda6.7 million tons of feed-
grain and:wheatvrespective1y,‘in the simulatédv1971 crop. year to main;
tain corn and wheat support prices. It should bevrecalled'in this
‘regard that 1n the 1971 crop year the crop and 11vestock sectors ;
were recover1ng from the ]970 corn blight. Favorab]e crop production
1ncent1ves were be1ng offered by - the - governemnt in 1971 to speed. re-
covery, wh1ch accord1ng to the model were generatlng excess capac1ty
in the form of corn and wheat stock accumulations. |

In the base run where no export shock occurred the. government is.

simulated to have had to purchase 5.7 and 19.1 million tons of wheat



0.

.

2.

E and feedgrains respectively, to maintain‘support prices. ‘Hence -

in tab1e 2 a tota] difference in period 0 between the base run and

shock run of 15 0 =10.2 +5.7 and 25.2 + 6 T +19.1 for govern-

: Ement foodgra1n stocks (wheat) and feedgra1n stocks, respect1ve1y, 1s_

1ndicated

The pos1t1ve S1gn‘on pork quantity ingperiod one is due to an

immediate simu1ated reaction in which breeding stock is liquidated

as ‘the first response to unfavorab1e economic cond1t1ons This

liquidation temporar11y raises pork product1on
:The Tevel A export 1eve1 coupled with h1gh government reserve gra1n

~stock is the 1972 _export shock case, i.e. . “the first two co]umns of

short and 1ong run effects in tab1e 3 can be derived from table 2.

Because_the‘U.S.~government has not generally held soybean: stocks

" (and is simu1ated'to not be‘ho1ding soybean stocks), the change in

' price of soybeans is effect1ve1y swmu]ated to be constant regardless

rthe 1eve1 of - government reserve stocks spec1f1ed



