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The magnitude and duration of the economic shock of the 1972 change in grain 

exports upon the U.S. crop and livestock markets is examined using an agricultural 

sector simulation model. In light bf the 1972 case, consideration is given to the 

role of alternative government stock positions in cushioning the shock of grain 

export changes. 

Key Words: Grain exports, dynamic simulation, grain stocks, stock policy. 

Agricultural Economics Staff Paper# 76-18 
L Michigan -State University 

Maj 1976 

* James Trapp and Stanley R. Thompson are R~search Specialist and Assistant 
Professor, r~~pective]y, in the Department of Agricultural Economics at 
Michigan State University. _ _ _ _ · _ _ _. ::-· , _ 1 _ 

"-11//0 ~- _-#V0~ ~f · /4 A t= ~I.. ~ 
1/y--., 47- ·. / . . ' ~ A ,,,_L If. ,r--r ~ ' 1·-tl 

~J '/9 ~ $-f "- ~_,__ l~ -- ·7 r · ' ~f, • 



EFFECTS OF CHANGES IN THE LEVEL OF U.S. GRAIN EXPORTS 

In 1976 U.S. agricultural exports are expected to reach an unpre-

. cedented value of nearly $23 billion -- three times larger than the 1970 

level. Similarly, export volume is expected to reach a record level 

of over 100 mil.lion metric tons, of which wheat and feed grain exports 

will total 37 and 43 million 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 more uncertain, 

thus contributing substantially to agricultural price j nstabi l i ty. Many 

agricultural policy analysts have recently professed that price instability, 

especially in grains, will be the dominant issue facing agricultural policy 

makers in the U.S. over the next few years (Robinson). Accordingly, some 

analysts contend that long".'"term agreements of the type recently worked 

out with the Soviet Union on the sa 1 e of grain will contribute to stab le 

prices while many believe that the only viable alternative is for the U.S. 

to establish, maintain and periodically use a reserve of grains, oilseeds, 

and other selected commodities. 

Indeed, recent erratic export grain sales have been considered a 

principal contributor to domestic price instability. Much of this 

instability has been attributed to the recent entrance of the Soviet 

Union into the world grain market. In light of these recent export 

11 shocks 11 , to what extent have increased grain exports affected the U.S. 

agriculture sector? Specifically, what portion of the total 1972 11 shock 11 

can be attributed to the Russian grain purchases? Moreover,.what effect 

did U.S. government grainrreserve stock policies have on dampening the 

impact of the 1972 export 11 shock 11 and how might this effect have differed 
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had the government held different levels of grain stocks? 

In addressfng these questions, this paper presents some results of 

using an econometric-simulation model to assess the dynamic effects of 

alternative levels of grain exports on crop and livestock prices under 

various scenarios of U.S. grain reserve levels. 

THE ANALYTICAL MODEL 

An econometric-simulation model has been developed to assess the 

effects of changing domestic and international market conditions on the 

grain, livestock and oilseed sectors of U.S. agriculture lfrapp). Relationships 

have been estimated for each of the following three major components of 

the model: (1) a domestic supply component for food grains, feed grains, 

oilseeds, 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 internatfonal trade ~omponent 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, 

quantities bothproduced and consumed, and grain inventories (figure 1). 

The left hand part of figure 1 represents the U.S. livestock market 

with an international component which allows for imports of low grade beef. 

The comb-like configurations pointing into various activity blocks indicate 

entry points of exogenous variables that influence the system. The 

analysis of the 1ivestock market begins with an estimate of breeding stock 

production which leads to an .estimate of domestic production of livestock 

products which in turn interacts with demand to determine a price. Price 

is fed into the supply analysis for succeeding years to generate.a recursive 

mechanism for estim~ting quantities of livestock suppHed 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 

supply and demand conditions for food grains are established they are 

linked to the foreign market for U.S. food grain. Foreign and domestic 

demand interact to simultaneously determine prices and allocation of 

grain between these marekts. The same general format is indicated for 

feed grains in the lower section of the diagram; but in this case vis~ vis 

food grains, domestic demand maintains a stronger link to the livestock 

market. 

The analytical model is capable of generating estimates of the 

following 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 supply and demand components 

to enable projection of U.S. exports of food grains, feed grains, and oil­

seeds. Import projections of non-fed or low grade beef into the U.S. can 

also be obtained. 

MODEL PERFORMANCE 

For the sample period {1952-71} the predicted values of the 

endogenous agriculture sector variables were compared to their actual 

values. Meaningful evaluation of these results are, of course, complex; 

however, one indication of the model 1s performance is the simple correla­

tion coefficient between the actual and predicted endogenous variables. 

For this ex post evaluation of all domestic equations the average coeffi­

cient of correlation (r) is 0.79. 2 In addition, Theil 1s inequality 

coefficient (U1) was calculated for each respective equation. The mean 
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u1 coefficHmt for all domeStic equations was 0.04. 3 

lii table 1, point forecasts of selected endogenous variables are 

compared to the actual values. for the years 1970, 1971 and 1972. · The 

. forecasts for both 1970 and 1971 are made wfthi n the sample period 
. . . ' , 

whereas the 1972 forecasts are outside the sample period. Actual 

values of e~ogenousvariables are used for all three forecasts.4 

With the exception of wheat quantities and chicken prices, all 

turning points in 1972 are predicted correctly. The inability of the 

model to precisely forecast quanti t.f·or wheat can be traced to 

· a failure to predict a decline in wheat yields in 1972. The reason for 

missing the chicken price turning point is less clear but a likely factor 

is the under. estimat,on of turkey meat, which is a strong substitute for 

chicken .. 

SIMULATION OF DYNAMIC EXPORT.EFFECTS 

In a dynamic: simulation model, the impact of a change of a given 

exogenous variable; can be traced through the system ls structure to every 

endogenous variable in the system. A quantified description of these 

dynamic impacts can be accomplished by calculating a set of "dynamic 

multipliers". 5 . 

In this study a one-period change in the level of feedgra.in, wheat 

and soybean exports is used to ''shock" the agricultural system model 

previously described. The dynamic short and long--run responses to· 

this shock as simulated by the model are used to calculate a set of 

"condi ti om1l dyn~mic ,.n,ul ti pli.er~ ~· 116 

I.n order to derive dynamic multi pliers and examine the dynamic 
. . 

irnp9Et of the 1972 feedgrain, wheat and soybean export shocks, the effect 

of these shocks mt.1st be isolated. from all other exogenous shocks 



Table L Fb'r-iecast and Actual Values of Selected Endogenous Variables . 

Crops 

Prices:c/ · 

Wheat ($/bu.) 
Corn ($/bu.) . 
Soybeans ($/bu~) 

Quantity: 

Actua.1, 

1.14 · 
].l4 
2.45 

Wheat ·:(BiL bu~) ·_ .. - . 1 ;,351 ... 
Cotn tan ., bu .J . - >.•·_41·. ;._·,,• .. _2527· ·--__ .-, 
Soybeans . (Bil. bu~•) 

Livestock 
. C/ 
Prices:-.·. 

Fed Beef ($/cwt:) - - . -·25.70 - ,_. 
<pork f$lcwt. ) . J4,. 52 
- Milk ($/c;:wt:~J .···.•· ·-. · . 5~02 .. 

.. Chfc:ke-n' ($/c\ilt.') _··. -: ']L69 

Quantity: 

Fed Beef (Bil.-: lbs) 
Pork (Bil. lbs.)··. 
Milk (BiL lbs.) . 
Chicken Jail .• lbs.)· 

Government Stocks . 
· .. -'· .. ··-

30.479 
22.81.5 

118.086 _ 
:a.463 . · ... •,"·· .. 

Food Grain. (MtL tons) 17 .088 
Fe~d Gr~tns (Mil. tons) l;J-05 

1970 

Point . Actual 
Estfm~te 

~ .. 

l .26 1. 10 
l.25 .89- -
2.65 2.50-

. l. 371 a/- > ,l_. 6181, 
4. lJ~ - 5.641' 

. l . 136 · . · l .176 

24.67 
.17 .11 

5.01 .· 
-10~-20 -

. ' 

30~895 
.21.240 

118.336 
8-~~4 

. 2fL59 
18.81 
4.94 

11.29 

30,454. 
20;886 -__ 

120.069. 
8.50i 

, .... ·, ; I c:· ,, 

. . ; . 

1971 1972 

•.Point Actua 1 • Point 
Estimate., Estimate 

l.06 1.40 1.44 
.85 1 /25 1. ll 

2.45 3.49 : 3.60 

1 .6:19 .. ·. , -. l ~545 ·· 
•· s.o9.9 · - 5.573 

l .680 
5.437 

L204 1.207. - 1.276 

28.74 
· 20.91, 
- :5.07. 
ll.48 

30.614 
20.404 

ll9. 539 
8.$Q4 

34.41 30.98 
28.45 25.06 

. . 5. 30 _ 5 . 21 
11 ;25 .· . 12.06 

29.336 
18.805 

116 .. 505. 
8.889 

30.61~ 
19. 330 

ll 9.340 
8.71~ 

16. 693 
· .,. 154 

21 .43~ 13.417 6.345 
1 .344 

9.062 
1.089 l .964 2~225 

a/ Dummyvari~_ble included in-1970-Corn yield function for the corn blight. 

b/ The -naive model qf no change was a,ssumed for beef .du~ :to vartous ex~•genCJus shocks occurri r 
to beef ,in the 1972 crop year• not considered by:-the model i =Le.,· the ·termination of the 
price f~eeze. - · · · · · · 

· c/ Prices ~re defla_t~c( by the Con~umer Price Index where CPI=100 fo 1967. 
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occurring in the 1972 crop year and subsequent periods. This isolation 

can be achieved by use of the aforementioned agricultural sector simulation 

model. A base run, which is free of any exogenous variable changes 

(including grain export shocks], after the 1971 crop year is made 'first.1 A 

second run is then made injecting a one period change in feedgrain, 

wheat and soybean export quantities comparable to the actual 1972 increase 

in exports of approximately 16, 16, and 9 million tons, respectively, of 

feedgrains, wheat and soybeans (where soybean exports are measured in 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 following 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, feedgrain (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 l, which were made by injecting representations of all 

exogenous factor changes occurring in 1972, predicted prtce increases for 

wheat, 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 
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-,Table 2: Estimated Effects cif the 1972 Grafn Export :Increase on Selected Endogenous Variables 

E~timated Cf•·-- -Current and ·1n1ennediate Effects_ -
Cumulative 

.. -_ L0:ng. Run __ 
• l9iJ · l,.eve1 --•q,:·. ' :-_-_-_,-,i::c•·:·-•· - -_· 2 - - : 3 --- 4_ Effect-

· Cr:ops 

-,Pri'ces: 
Whe_at ($/bu~) .446 

. -.oao - , •. ooo -- ~ooo .000 .446 1 .06 
Corn ($/bu.) _ .85 - -- :061:· ·.ooo - .. ~ooo - .ooo: -.-.00,0 ·.067 

-_ S(iybeari ($/bu.) 2145 -1 ~490' -- -.342·- -.697 .;264 · 
-- .075 -.37_4 

.Quantity y 

Wheat (Bil. _bu.)_ 1.619 .0 :231 .o - --.012 . .o \111--
Corn (bil. bu.) 5:699 .o _._- -.416 ;055 • i04. .292 --3.450 
Soybean (b1L bu.) --L204 0-· .$63' .. ,n -.580 -.115 .357 

;. Gross Crop Valur# 
' (Bff.· $. ) 11.673 3.143 _- -.146 -.432 -.207 .357 2.047 
j 

Livestock 

Prices:fi 

Fed-Beef {$/cwt) - ' 28.74 0 5;960 -1.27Q. -.786 .980 1 ~010 
Pork ($/cwt) 20.91 0 4,330 - .710 1;740 5.21_0 8.760 
Milk($/cwt) 5.07 - 0 -.082•. _- - .038 .038 ··.115 .123 
Ctikken ($/cwt) 11.48 0 8.9Q7. -5;244 -4.891 2~569 .871 

--

•Quantity £1 

Fe~_ Beef (bil. lbs) 30.614 0 -3:051 .234 J.?62 -.207 - .311 
Pol"k (bil. lbs) 20~40.4 0 Ao1 -.227 -3.556 -2.335 ~4. l96 _ 
Milk (bil. lbs) .119.539 0 - .399 -l.547 -1.976 - .414 _-l.574 

- -

.225 Chicken (bi 1. lbs) 8.504 0, -.1.024 .674 .250 - - .455 

Gross Li vestoclc ValuJ!/ 
(Bil. $) 23.283 0 3.491 -1-214 -3.588 ··-1 • .418 -2.061 

'Government Reserves 

Foo,d' Grain (mil tons) 23.417 --- -15.925 · -10;665 -8.531 -8.006 -7 .112 -84.057 
Feed Grains (mil tons) 2,225 ..:25.23a -36.353 -21-.673 ;.3,()69 ; 141 -171.348 

. . . . . . ·. . . 

>:,' - !/ Gross value •includef gross revenues from wheat,-cor~', soybeans, corn. oats, b~rley, sorghum, and cotton --

- ~I Gross value includes gross revenues from pork, fed tieef., non-fed beef. milk, chicken, turkey, and eggs. 

fl_ No response occurs for these categories during the first period by definition of the recursive model: 

t:mte: All prices. and gross values are in 1971 dollars. 

00 

h 
I 

! . 
i 
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the price change occurring in wheat during 1972, with other exogenous 

factors partially offsetting the export shock. Likewise, the simulation 

indicates that increases in exports accounted for the majority of the 
. ' . . ' 

soybean price chan~e with other exogenous factors acting to reduce the 

upward price 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 predicted rise in 1972feedgrain prices. 

Several simulated responses can be observed tn the model which help 

"cushion" the export shock. First, conditions in the model led to excess 

capacity in the corn and wheat activities entering the simulated l972 crop 

year. 8 This excess capacity was simulated to be utilized to fill part of 

. the !increased export demand. Secondly, if historical stock liquidation 

responses were to have been followed in this simulatedsituation, the 

simulation run indicates .that the government would have 1i.quidated 10.2 

million tons of wheat stocks and its entire estimated feedgrain stock 

holdings (i.e. 6. l million tons) in an effort to cushion the effect of 

the export shock upon crop prices. 9 

The effects of the.simulated 1972 export shock extend beyond the 

shock period jn the crop sectorjn several ways. Corn and wheat prices 

in both the base,run and shock run return to support price.levels in 

.the first period,after the shock, thus the difference in these prices 

between the two runs is. zero after the shock period. Different stock 

purchases arerequired .. inthe shock run as compared to the base run to 

maintain these support prices for.corn and wheat. Over a fffteen year 

periodthe model simulates. that in 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 
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approximately ll.4 million tons (-171.348/15) below the base run for 

feedgrains. · 

Since the upward price pressures are simulated to be the strongest 

for wheat and soybeans relative to corn, some adjustment in the crop sector 

is simulated .to occur in order to alleviate this imbalance in subsequent 

periods. Specifically; during the 15 simulated periods following the 

shock the model predicts .corn production will fall a cumulative total of 

3.45 billion bushels or an average of approximately 4 percent per year 

below the base run, while on the average wheat and soybean production are 

simulated to rise 1.l percent and 2.0 percent per year, respectively, 

above.the base run values . 

. With respect to soybeans; mode1 conditions indicate.that no excess 
I 

capacity existed nor did the U.S. government hold soybean stocks with which 

to cushion the 1972.shock; hence, the initial price response for soybeans 

was si.mulated to be relatively large (table 2). Predicted soybean price 

decreases in subsequent periods are attributed to a simulated over.:.reactian 
' . -. ' ' . 

of producers to the initjal period price increase. Under the simulated 

. shock run situation, ·. government purchases would have been required to 

maintain the soybean support prices in the second period after the shock. 

After soybean prices.are simulated to have dropped below the base run level 
. . . 

for the first few periods of the shock run, they begin to rise and converge 

on the base run level. Hence, the l5year cumulative effect of 37.4 cents 

is less than, the estimated difference in.the initial perfod:---

Livestock Sector Response: . The simulated crop sector responses 

in.dicate that corn and wheat prices are quickly stabilized by government 

action and excess capacity. However, soybean prices are simulated to be 
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extremely volatile because of a lack of stock hbldlngs and excess capacity 

(table 2). The initial sharp increase in soybean prices coupled with an 

associated fall in corn production results in a simulated .decline in live-

·stock production during the 15 year period following the export shock. 

In particular, the simulated increase in soybean prices is indicated to 

cause. protein tntensive livestock production to fall. That is, over the 
. . . 

l5 year period pork and chicken production are indicated to fall by a 

Cumulative total of 1.33 and .37 percent respectively, and cumulative beef 

and milkproductton decline by 0.06 and 0.08 percent respectively below the 

base run cumulative.Jevels. 

Whi•le the simulated 15 year cumulative reductions in livestock 

prod\,lctfon appear relatively small, the simulated intermediate single 

period impacts are quite significant. For example, during the first, 

~econd, and third periods following the shock.differences between the base 
. . 

and shock runs ranged from .33 percent fbr milk in periodone to 15.5 

percent in th~ third period. for pork, wtth the .typical percentage. difference· 

. being. abblJt •. 5 percent. 

It. is. interesting to note that during the third and fourth simulated 

periods after the shock, which hypothetically compare to the crop years 

1975 and l976, substantial dyr:iarnic r.esponses from the simulated 1972 export 

shock still remain _.:. particularly in the livestock sector. ln fact, these 

simulated dynamic residual effects are actually estimated to be larger for 

beef, pork and milk quantities in the third period after the shock than in 

the first period. 10 General observation of model output indicates that 

most of the simulated livestock responses occur in some four to seven years, 

or roughly.or:ie cycle, but frequently some adjustments carry in to the next 

cycle. 
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Gross Value of Crop$ 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 the shock, namely by 3,14ibillion 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. Hence the cummu1ative simulated net difference be-

tween the two.runs for.crop sector gross income is only 2.047 billion 
' 

dollars. 

Livestock gross revenue is not influenced in the shock period due 

to the recursive specification of livestock supply response~ In the 

first period after the shock the simulated response in the livestoct 

sector to the export, shock generates -( in comparison to the base -run) 

relatively greater price increases than corresponding simulated 

pr.eduction declines. -Hence in the shock run, the livestock gross revenue 

levels during the first period are higher than the base run. -Over a 

longer period however, the relatively larger long-run elasticities of 

livestock supply response to increased input cost cause (for the shock 

run in :comparison_ to the base run) re~atively greater declines in 

quantity than increases in price (the opposite case of the single period 

effect). Hence, the shock run cummulative simulated livesttcf>ck gross 

income response-is 2.061 billion dollars below its respective base run . 
. ·1 . . . 

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.purcha5-es {9.5 and 4.5 million tons of wheat and feedgrains 
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respectively). Although the injection of these purchase lev~ls into the 

model represent a si~niftcant proportion of the total 1972 export shock, 

their simulated effect does not create any large deviations from base 

run Vilues of endogenous crop and livestock quantities and prices~ 

Specifically, the representative Soviet Union purchase shock generates 

no deviation from the base run for corn prices (excess capacity and govern­

ment stocks fully offset the ·shock) and wheat prices are simulated to 

deviate from the base run by 16 cents for one period (as compared to 

44.6 cents under the full shock). Soybean prices in this case are simu­

lated to rise over the base run by no more than 6. cents (as compared to 

a maximum of 149 cents under. the full shock). Since soybean prices are 

simulated to change very little and corn price none at all rehtive to 

the base run, the simµlated deviations from the base run are very small 

in the livestock sector. 

The marked absence of a large simulated response to the shock 

representative of the Soviet Union grain purchases is interpreted to be 

due in part, to the following: (1) the lack of any soybean export shock; 

(2) the existence of simulated excess capacity for corn and wheat, and 

(3) go~ernment stock liquidations. 

STABILITY AND THE LEVEL OF GRAIN.RESERVE STOCKS 
. . 

The simulated effects of three different levels of increased 

grain exports given three alternative government ~rain reserve scenarios 

are empirically examined. The three levels of grain export shocks {in 

millions of tons) .are (1) level A: 16.0 food grain, 16 .. 0 feed grain, 9.0 

soybeans: (2) .level B: 6.0 food grain, 6.0 feed grain, 4.5 soybeans, and; 

{3) level C: 2.0 food grain, 2.0 feed grain, 1.0 soybeans. Level A represents 

the 1 argest expected export sa 1 es ; ncrease, whi 1 e leve.l 13 represents a 
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a more typical increase--roughly the magnitude that the recent long 

term Russian grain purchase agreement would allow. Level C represents 

a minimum expected purchase increase. 

Since 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) and 0.0 food grain and feed grain 

(low) respectively, are -progralniried into the model and examined. These 

three levels would appear to cover the range of feasible reserve stock 

levels. Using the identical analytical procedure employed abovej consid­

e.r.ation is now given to how the dynamic responses would have differed 

had different levels of export purchases and reserve stocks existed. 11 

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 model estimates the price of wheat would have more than quadrupled 

in the shott·.run while the prices of corn and soybeans would have advanced 

by 18 and 62 percent respectively, over the base run yalues. Accordingly, 

the quantities of wheat and soybeans Aroduced 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 percent. 12 The 

increases in livestock prices with simulated low 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 ~tocks are low. 



Table 3: Estimated Effects of Three Increased Levels.of Grain Exports Under Three Alternative Government StoclcLevels 

A (Large) B (Typfc:al) 
•'•• . .. 

Government.Reserve.Stock.Level 
1971 High Medium Low•·· High.Medium Low ~ 

(est.) level s - R L ·- R S - R L .: R • S.-' R:. L -. R . s -. .R L - R S - R L~- R 

Crops 

Prices: 

Wheat (S/bu.) L06 .• 446 .446 ~518 .518 3.266 3.2(!6 ~052 .052. .159 .159 
Corn (S/bu.) .85 ;067 ,067 .112 • U2 ll56 l ;09.4 .o .o .0 . 0 
Soy.bean (S/bu.) 2.45 1.4.90 .374 1A90 .371 1;470 .559 .715. .149 • .7]4 .170 

Quantity Y 
Wheat (Bil. bu.) l.619 · .231 .271 ;254 .299 2.049 18.044 .020 .034 ,099 .083 
Corn (Bil. bu.) 5.699 -·:476 -'3.450 -.512 -3.8.17 -2;253 -20.496 ~.127 -.052 -,203 ,-.011 
Soybean (Bil. bu.) l.204 :363 .• 357 .360 ,347 ,216 .097 ·, 183 ,173· .177 .174 

Gross Crop ValueY 
(Bill ion S) ll.673 ·3.143 2.047 3.572 14.015 8.467 l 0.791 l.156 · 

Livestock 

Prices: Y 

Fed Beef ($/cwt) 28.74 .·5.960 ,1·.010 6,600 1.200 5,9.90 9,700 .2.760 
PO.rk ($/cwt) 20.91 4~330 8.760 4.780 9.200 5 • .190 18.830 l.960 
Milk ($/cwt). 5.07 .082 ,123 · ,093 .153 .088 1;100 ,033 
Chicken ($/cwt) ll.48 8.907 ·;871 9;398 •. 955. 9,784 4.952 .4,153 

Quantity Y 

Fed. Beef (Bil. lbs.) 30,614 -3,.051 -:311 -3.328 -,362 -3.572 -2.626 ., ,393 
Pork (Bil. lbs;) 20A04 .407 .. 4.196 .377 -4;383 .341 -7.716 .204 
Milk (Bil. lbs;) 119. 539 -.399 -1.574 -,663 -2;797 -.925 -42.871 -.123 
Chicken (Bil. lbs.) 8.504 -l.024 .-';455 -1;030 .;,439 -1.024 -.166 -.489 

Gross Livestock Valu~ 
(Bill ion $) 23.283 3,491 -2,061 3,742 -2.108 3,695 -',882 l.675 

Government Reserves 

Food Grain (mi]. tonsr 23,417 ~15.925. --84,057 '-15,663 -73.440 -5.970 +407,235 6.542 
Feed Grains (mi.1 tons 2;225 -25,238 . .:171 .348 --22~608 -142.503 -19.6.42 --237;441 1.395. 

~.! Gross value includes gross revenues from wheat, corn, soybeans, corn, oats,· barley; sorghum, and cotton 

pj Gross value includes gross. revenues from pork, fed beef, non-fed beef, milk, chicken, turkey, and eggs. 

.526 1.077 .664 

-7.800 2,150 .030 
10.7JO l.980 3.34) 

,027 ;;011 ;02J 
.27.5 . 3.739 ,36J 

.066 . -l. 160 -.au 
-1.758 .229 .. 1.635 
-.198 .095 •.15) 
-.402 ;.,483 '-,403 

-,122 l.374 -9.899 

-56;987 -5.670 -34 •. 685 
-124 ,996 ~13.687 -163,886 

c/ Short .. run is defined as two years for these catagories as oppased to one year for o,ther catagories. No response occurs in the first perfod, for 
- these catagories. 

Note: All prices and gross values are in 1?71 dollars. 

C(S.-11) 

H1ghMed1um Low 
· S _; R L-· R. 

.014 "0.14 
,o .o . 
:160 .044 

.241 .012 
-.385 · -.016 

.407 .035 

.177 .063 

__, 
. <J1 

-.030. .0. 

-'.~~g .230 
-.OlO 

.455 .080 

-i044 • .986 
.075 -.073 

-.227 .34.3 
;., 102 -.331 

.0.01 .131 

-1.967 -17.051 
-5;770 -53.110 
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For the 11 typical 11 or "most likely" export level, the simulated 

effects are identical for both medium and high "shock" levels and only 

when reserve stock levels are simulated as extremely low are severe 

stability problems predicted. On the other hand, when very small 

increases in exports are simulated the effects are identical regardless 

of the level of government reserve stocks. 

Finally, in the long run the simulated gross revenue to crop 

producers is increased for all simulated export levels while the gross 

.revenue predicted for livestock producers is reduced. 

SUMMARY AND CONCLUSIIDNS 

Some important findings are apparent from the use of an econometric­

simulation model of the U.S. agriculture sector to estimate the effects of 

changes in the levels of U.S. grain exports and the ability of grain stocks 

to cushion the impact~ 

The levels of government grain reserve stocks held were found to be 

extremely important in providing stability to the agriculture sector. For 

instance, "low" grain stock levels coupled with 11 high11 increases in exports 

are predicted to necessitate extraordinary short and long-run adjustments 

within the agrici!lltural environment. The predicted dynamic adjustment 

processes are particularly long in the lfvestock and soybean markets~ 

Empirically observing the important stability implications of existing 

levels 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 nuctuations due to .. an export 11 shock 11 can be attained via 

reserve soybean stocks. 

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



17 

to provide only a partial explanation for the dramatic price increases 

which occurred that year. Simultaneous changes in other exogenous 

factors contributed to the actual 1972 changes that took pl ace within 

th~ agrlcul ture sector. 
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1. W.hile the demand for meat products is not subdivided, the demand for 

grain is broken into the following five sources: 1) direct demand 

for human consumption; 2) derived demand for use as livestock feeds 

by category of livestock; 3) public stock demands; 4) private stock. 

demands; and 5) seed demand. 

2. Included as domestic equations are total export equations for food· 

grains, feed grains and.soybeans. 

3. u1 is a forecast evaluation statistic that is .standardized t9.lie 

between zero and one, where u1 -= O is a perfect forecaster and u1.= 1 

is the worst.possible.forecast (Theil, pp. 32'."'35). 

4. The quantity of exports which can be specified as either endogenous or 

exogenous to the model were specified as exogenous in·making this set 

of estimates. 

5. Dynamic multipliers are generally defined as the effect of a one-period 

change in the level of an exogenous variable on the time path of 

the values of an endogenous variable. The effect of a single period 

change of an exogenous ,;;variaQle on the endogenous variables generally 
. . ._ " ' t. .· . . , . ' ' 

extends over more .than one period. He11ce, a short-run effect can be 

defined _as the change in the endogenous variables occurring in the 

period of the ~xogenous change while a long-run effect can be defined 
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as the_ lltotal responsiveness 11 of the endogenous varia.bles over 
, . . . , •. . . 

tirne tO a given change of an exogenoti~ variable. 

6 .. Jhe dynamic multipliers presented in this paper are a. modific~tion 

of the II general '; concept of a dynami C multiplier in that .the sys tern 
. . . 

: ... 

has not been· purged:of initial conditions before imposing the export 

shocks. The initial conditions used in this ana1ysis are those 

existing in 1971. This enables a specific study of the 1972 export 

shoc_k in its actual •historical setting and a study of several alter-

native export shocks_ in the context of the 1971 situation. 

-• 7. the. bas~ run does not generate constant values .. of the .endogenous.· 
. . . . . . . . 

variables after 1971 .. Various shocks :and. conditions existing' prior 
• - • , ••• • • •••• : > 

to and. during l97l; . i_.ef, the corn blight of 1970, are still _exerting 
. . . . . ' -~ •, . 

lagged effects on the endogenou·~ variables. _ In addition, the dynamic 

i-oteraction between ·the ;endogenous c~mponents of the- mode1. that re_~ain 

. in operatio·n generate cy:clioal tenden.cies, etc. 

8. This is reflected in ·the model b,y_ the fact that the base run sinn,.llation 

required the government to.·purchase,l~l and-6.7 million tons of.feed­

grain and wheat respectively, it1 the simulated 1971 _crop year to rriiiin:.. . ' ·. .. . ; . . .. 

tain -~orn and wheat suppQr.t .. prices,~ lt should b~ r~call.ed. in this 

regard, that tn the l97l crop year.the crop.and livestock sectors , 

were recovering from the 19?0 corn ,bHght .. Favorable crop production 
.. , . ' .·• ;' 

incentives were being offered by the -governemnt in.;1971 to speed .. re­

co,very, -whfc.h, • accord_i ng -. to the model were ,generating excess capacity 

in the form of corn andwheat stock accumulattons. 

9. In :the base run where no export shock occurred the g()vernment is. 

simulated to ha_Y;e had to purchas~ _5.7 and 19.l mil Hon tons of wheat 
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· and feedgrains, respectively, to maintain support prices. Hence.· 

in tab 1 e 2 a total difference in period 0 between the base run c1nd 

shock run of 15.0 :i: 10.2 + 5. 7 and 25.2 + 6~ 1 + 19.1 for govern­

ment foodgr-ain stocks (wheat) and feedgrain stocks, respectively, is 

indicated. 

10. The positive sign on pork quantity in period one is due to an 

immediate simulated reaction in which breeding stock is liquidated 

as the first response to unfavorable economic conditions. This 

liquidation temporarily raises pork production. 

11. The level A export level coupled with high governmentreserve grain 

stock is the 1972.e~port shock case, Le., the first two columns of 

short and long-run effects in .table 3 can be derived from table 2. 

12. Be<:ause the U.S. government has not generally held soybean stocks 

(and is simulated to 11ot be holding soybean stocks), the change in 

price of soybeans fs effectively simulated to be constant regardless 
"·- .. .:-. ·:.· . _-. •• •. - ' •. • ": • -: I 

the level of goV¢rnment reserv~ stocks specified. 


