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ECT OF MARKETING LOANS ON- AGRIL UL[U«HL MR

THE B
J. We Glauber and M. J. Miranda?

Thes - ity Act  of 1983 (FSA) gives the Becretary of
fgriculture  discretionary  authority to  dimplement programs to
erihance competitivensss  and to reduce surplus  supplies for the
mador progeam conmodities.  One such program, the marketing loan,
allows producers  bto repay nonrecourse loans  at rates less than
Lot mrlwiﬁal loan rate. Under a marketing loan with  no minimum

: the loan rate no  longer acts  as a price floor
" can sell orops with no reduction in receipts at
bwlwwwu bhe loan rate and the loan repayment rate.

ating loans for rice and cotton are reguired by the FSA.
iminary  estimates suggest that markebing loans have
ally  dncresased U5, exports of these commodities over
cropeyear lavels and the United States has  regained a
of the world trade it had lost in recent yvears.

Wi le the tecretary  of Agriculture has  authority o
et o marketing  loans for  wheat, feed grains, and soyvbeans
b LERO/9L, they  bhave not been implemented thus far. The
of marketing loans for rice and cotton  has generatbecd

4munq policy  makers who see marketing  loans  as a
increasing  the competitivensss of wheat, feed

in

i samines how a marketing loan program affects the

production decisions of producers and how, i tuen,
s affect  market prices, price variabillity, and
At laye. Laing & rational sypectations model of the
market, we examine these effects and compare them to
toan program.

marketing loansg are considered. The first
to repay their loans alt the world price. SBuch a
21l the marketing loan progeram  for  sovbeans as
qoler e FHA. The second allows producers to repay
the greater of the world price or 70 percent of
resembles the program authorilzed for wheat

+ The authors are  agricultural economist, LCommodity
coonomnics Division, UW.B. Departmern: of Agricul ture;
e istant Frofessor of Bus i Administration,
Uridverslity of Connecticut. This research was supported
through  W.85.  Department of Agriculture Cooperative
arvt Mo, BE by QQOBT
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camines how

The paper is organized as follows. Section [ @
marketing loans affect the price floor provided by nonescourss
loans. I B : 11, a model of an annually produced ~a ol e
commodity is presented in which the government offers
prlcs support pW'gwam arcg  a markebting loan progeram
TIT, markebing loan programs  are compared  to nonrecouwrss 1osNs
wsing an  eshtimated model of  the U.5. soyvbean market. Frice
variablility  and  the welfare effects of these T AME are
discussed.  Lastly, policy loplications are drawn in tion TV,

1. The Effect of Marketing Loans on Price Floors

Figure la demonstrates how nonrecodrse  loans provide an
sffective Tloor for market prices., The horizontal axis
r@pr@%@ﬁ+% the market price faced by producers in the absence of
price supports.  In this example, 1t ls  assumed that  the |
rate el o ovbheans ls  $3,08 per bushel and the variabl ‘ o f
storing soybeans under loan for 92 months 1s 20 cents  per bushel.
The effective price floor faced by proﬁucar% at harvesi :
$4 .82 per bushel. It prices exceed L2, producers will sell
their orop  on the cash market. if the mariet price is less bhan
this figuee, they  will take a loan  with  the in'amfluu
forfeiting the orop to  the CCOC.* As mors soybeans "
Hndwr loan, the free supply is restricted and  the mar Loprice

: to %482, Thus, the loan program  provides an effective
floor below which prices will not uwsually fall.

L

o f

Under & marketing loan program, producers  may. repay theld
nonrecouwrse loans  at rates  lesss than the loan rate. Consider a
program that allows producers to repay their loans at thw grealer
of 70 percent of  the loan rate or the world price. wampl
the discussion, we assume that the world price is to
markel price. Figure 1b shows the effect of such a
markel prices and producer  returns. For market pric
FLLEL (70 peroent of  the loan rate) and $35. e s
is the 2

b

A repayment rate, At these prices producers  can place
their crops under loan at $5.02 per bushel, rapay theilr loans at
the market price, sell their crops on the cash marks: and be
guarantesd a return no  less thean 5,08 per bushel. Thus,  they
receive the loan rate without having teo forego the 20 cents in
shorage payments. Furthernore, since orops are not removed from
the the market, prices reflect markelt clearing levels.

For market prices less than $3.51, the loan r@ﬁavm@ﬁt e
is $5.51, Froducers can place their crop under loan, -
loan at $3.51 per  bushel, and thus net $1.51 per &
addition to  the market price. For example, if the market price
were $3.40, producers could net $4.91 by repaying bheir
selling on +he va%h marrwtu While less than the loan rate, bthe
= W B = DT 5 35 [ return from  placing the orop wunder
loamn and payving wturm‘m Qh&Fg@ﬁ on the crop. PFroduceers thus have
strong inoentives to redeem  their loans. fAs oA result, mark
prices are unaffected.
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How  low  must market prices fall betfore producers will
forfelit their crops to the government rather than repay their
loans™ If the market price were $3.31, producers could repay
their loans  and receive $1.81, netting & return of $4.82.
isw the same return faced by producers who place soybeans uan
Ioan at #5.030 per bushel and store the crop for 9 months. If
market prices  fall below $3.731 producers would choose to forfeltl
their crops to bthe CCC.  The marketing loan effectively plac
floor wnder markelt prices at $3.351.

Il1. Modeling the Endogenous Effects of Marketing Loans

Our market model for can annually  produced,  storabl
agricultural commodity comprises consumers, o producers, priv
arpbitrageurs, and the government. Consumers bhase thelr decisions
o current markel price, producers on expected harvest pri
arbitrageurs on the difference betwsen the current and e
futurse markel prices. The government operates a  public
stock to  stabilize market price. In addition, the governmen
provides marketing loans to  producers  when  macket prices f
e low the loan rate.,

Initial private supply ¢ is composed of private
from the preceding yesr de-a and new production, which eguals the
acreage planted  the preceding  year &e-a times a random pe Teal
vigeld, Wy

(1) e Mgz P Aaee1® Wi

Fipelins stocks are assumed constant from  one year to bthe next
arnd hence  are not modeled explicitly. Imitial govermment stocks
ve are composed of government carryvout  from the precdeding yvear

yt."'“l. 4
(& Y T Yaees

The government administers a price support program in which
it attempts to contain market price between two  spescifled prloss
throuah open. market operations. At the support  price pe. the.
government offers to buy and store unlimited guantities of the
commnodd Lty . At the release price pee 1t offers to sell any
guantities in its possession. Denoting by g« the net amount
purchasad by  the government on the open markel in year b, final
available private supply in vear t is

(-3) Be ¥ OB5e 7 Qe
arnd the final level of government stocks in yvear © 1is
(4) Ye = Ye b Qe

The government does rnot purchase stocks if the market price
exceeds the support level -and does not sell 1f the markel prios
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lies below the release level:
(%) Pe ¥ Ps =k Qe & 0O,
(&) Pe & Pe =3 Ge & Q.

SGince the government i1s willing to acquire unlimited stocks at
the support price, the markelt price never falls below this level:

(7) : Pe £ Pes.

On the  other hand, the government can release only as much as it
holds in the stockpile initiallys

(8) e & “Ya.

Thus, the market price can rise above the release level if the
governmant stockpile is depleted:

%]
Fid
#
1
3
&

(7) Pe ¥ pr =F

The government also administers two types of marketing loan
programs.  The firet program allows producers to  repay their
at  the lesser of the loan rate (plus interest) or the
price., The farm price thus becomes:

Loas
mar ket

{1 fea = man{PDesPel .

Buch e program is similar to a deficiency payment program without
production controls (Glauber et al.).

Under the second program, the government allows producsrs to
ir loans  at  the greater of the market price or a
wf  the loan rate Opg. The return to producers is

(11 fa = mau{pey min{pm, pPx+r(1-8)psll.

Frivate inventory holders store an amount  xe of +the final
private supply S Consumers pruchase the remainder, Se-Ye, at
the market clearing price

£ Le) P = T{Se~MHa).

Competition among private, risk-neutral inventory holders
tpected  speculative profit  opportunities. This

@liminates o
amiliar complementarity conditionss:

yvields the fa

¢1LE) e & EpPTas— ki e & 0O,
Mo L":'pgwl - P "'t_j = (:)5

« the discounted harvest price minus  the constant
urit  cost f storage, is the eupected marginal revenue from
sloring the commodity. Arbitrageurs will not store if
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speculative losses are expected.

The acreage planted by producers depends on the price they
expect for their product next year at harvest time®:

(14 e F A(T€ar ).

Arbitragewrs and producers  form  their price esxapecltations
rationally on the basis of current market information:

H]

(1%) P Bl ey BagYe)

{1é&) T Pas m Pe(Me,@uaYe)

We make the following additional assumptions: The random
yvields ®e are independently and identically distributed. The
discount factor & is less than one and the unit storage cost k is
positive. The inverss consumption demand function w  1s strictly
decreasing in guantity demanded and the acreage supply function o«
is  dlnoreasing in expected price®. The demand  and  sapply
functions, the distribution of random  vields, and all obher
markelt parameters are time-stationary.

The presence of complementarity conditions in {(15) defies
simple algebraic derivations of eguations  (15). and  (1&).
Instead, they must be estimated numerically wsing contraction
mapping technigques (see Miranda). Because the funcltions are
conditional on the wunderlying markelt parameters, we o must
resstimate them for sach policy considered. While costly, the
method allows us to derive rational price esupectation functions
that reflect the new policy environment. Im this sense, price
expectations are Lruly rational and do not suffer  from the so-
called Lucas critigue endemic to most econometric models.

III. The Effect of Marketing Loans on Market Frices

To simulate the effect of marketing loans we use & modsl of
the J.%. soybean market estimated by Glauber.® For selec ;
price support levels we derive the ewpected price functions in
{15) and (16) as outlined in Miranda., Simulations were performed
for a price support program where the release price is se :

Toalt 120
percent of the support price, & marketing. loan program that
allows producsrs Lo repay at the markelt price (Frogram A), and a
program that allows producers to  repay at  the greater of the
market price or 70 percent of the loan rate (Frogram B). Steady
state central moments were then calcoculated for  the endogenous
variables.

Im the absence of government programs, mean competitive
price is $5.71. For low levels of loan rates, price support
programs have negligible effects on farm price (figure Za).
(Recall that for price supports mean farm price should sgual msan
market pricel). &8 loan  rates are increased, they provide the
market with a floor and shift the distribution of prices
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rightward. The increased loan rates causes a positive shift in
production  (figure 2d)  while consumption falls accordingly
{(fagure Zo). Government stocks grow (figure Ze) and private
carryoul falls (figure 2e) as the former is substituted for the
AL support  prices in excess of $59.13, government stock
levels explode in the long run. These results support the
chronic bulldup of government stocks for program commodities such
as wheat and feed grains where the loan rate has been set at high
levals relative to the competitive mean price.

For most  levels of loan rates, farm prices under marketing
loans are higher than that for price supports  because farmers do
not havie to pay storage payments to receive the loan rate. Market
prives ars  lower, however, because producers  are encouraged to
market their crop. The increased production response Causes mean
market prices to fall and consumption to rise accordingly.

For extremely high support rates, producers operating under
markaeting loan Flan B find it more advantageous to forfeit their
CF . Uver these loan rates the probability  of market prices
falling below 70 percent of the loan rate is much larger than for
Lower loan rates. Figure 2f ahows that  for support  prices in
@ of  #5,90, loan forfeitures increase tdramatically and
private carryvouwt declines.

Figures Za and 3b show  how market and farm price
variabilitiss are affected by marketing loans. Notice that price
sUpRports are more effective than marketing loans in reducing farm
prrice variability. This is not surprising given the stabilizing
mature of price band programs.  The ability of price supports to
FreR el i Variability depends  primarily on whether there are
amp e avallable to release upon the market in the event of
ik : :

Marketing loans reduce farm price variability by
guarantzeing & minimum price at least equal  to the loan rate
mirs the  cost of  storage. The only way such programs act to
maderate  high  prices in yvears of low yields is  through
gncouwraging  greater planted acreage. Furthermore, for most
levels of  support prices, both Flan A& and Flan B actually
destabil i market prices, For high loan rates, market price
variability under Flan B falls as mean crop forfeitures rise.

Figures 4a, 4b, and 4c show the welfare effects of marketing
loans. We measure consumer gain  as  the mean change  in
Marshallian consumer surplus caused by the introduction of a farm
cam o into o a competitive market. Froducer gain is measured as
mean change in producer guasi-rent. Huasi-rent is measured
producer  revenue  (farm  price times production) minus the
compounded costs of  production  (the area under the expected
acreage  supply  function  times vield). Government expenditures

T marketing loan outlays, net government outlays for price
supports, and storage payments on government stocks.
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Motice that producers do marginally better under a marketing
loan program than under & price support. This is  due, 1n parh,
to  the storage savings offered wnder  the marketing loan. In
general, consumsrs lose under & 0 price support  program because
such  programs  tend Lo railse  mean market price. On the othar
hand, oconsumsrs benefit from marketing loans because of  the tall
in market price caused by the removal of the price floor . provided
by the loan program.

On average, government  expenditures  are  similar . Tor the
thres programns. For  loan rates in excess  of $5 IV FTIMEN T
storage costs become increasingly large  for price Tl 3
stockpile levels explode.  The same is true under Flan B for very
igh loan rates. Deadweight loss (not shown) s positive for all
government programs  considered hare, but is greatest for price
asupport programs of loan rates in excess of $5.135.

IvV. Conclusions

Im this paper we have modeled the effect of marketing loans
for a  wide “ange of  loan rates. Char analvesils shows tThatl
marketing loans tend to  increase farm prices while decreasing
market prices. Im  addition, marketing loans encourags the
redistribution of stocks from public to  private hands. The
marketing loan  program is not as effective as price supports in

stabilizing farm prices,

: How This ocould have :
lot operators, first handlers, and other downstream participants
i the marketing cohain  who  might  be adversely affected by

increased market price variability.

Dur welfare analysis suggests  thet for  loan rate levels
below the oritical value of $5.172%, total welfare loss is gquite
similar for all programs. PFrice supports benefit  producers bot
consumers lose  as a  result of  higher prices. Marteting loans
tend to benefit consumers  and producers,  at the  exper ot Lhie
taxpayer. However, the benefits and  costs of such an analysid
must be treated with caution. Our estimates  of consuamsy swrplus
may be  overstated somewhat because forelgn  consumer surplus is
included in the analvsis. Additionally, no value is placed on
government stockpiles. Thus, we may be overestimating the costs

of the price support  program. Lastly, owr analysis omits any
benefits that may arise from price stabillization.
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ENDNOTES

Thig ignores the time value of the nonrecourse loan (Marcus
ard Modest).

We assume that producers  form  acreage planting decisions
axpectsd price. This assumes that the covariance
expected price and the yvield of firm i is zero.
. reasonable for crops that are grown under diverse
weather conditions with wide geographic dispersion.

The market model can easily be generalized to include random
consumption demand and acreage shocks; see Miranda (1984).
Freliminary simulation experiments by the authors, However,
indicated that the effects of these random shocks are
negligible in comparison to the effects of vield variability

The estimates wsed in  the simulation experiments were
adapted from an econometric model of the U.5. soybean market

eobtimated by 6Glauber. CThe  model  includes a log-linear
clemarid function with an own-price elasticity of ~0.6é -
log-linear  acreage supply  function with  an QW price
elasticity of 0.8839. The values of the exogenous variables
were set egual  to  their 1977-78 crop vyear values, In

addition, it was assumed that yvield satisfies

log w = log 29.4 + u,
where 1t is distributed normally with mean © and variance
DLl72%.  We assumed an  annual  storage cost of  $.36 per
bushel and annual discount factor of 0.916.






