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The Net Effect of Exchange Rates on Agricultural Inputs and Outputs

Myriah D Jdobnsan, Henry L Bryant, David P. Anderson, & Andy 0. Herring
Texas A&M University

AlM

Infroduction Methodology icontinued)

For mare than thidy years, studies about the effect of the
exchange rate on expots have been conducted. Howeuer, few
hane considersd the combined effect of the ecchamge mte on
imported inputs into the agisutual system and the expots of
final aghcutural products those inputs produce. B current
woneern is for the net effect as the total value and quantity of
inputs impotbed has hereased.  This research examines the
effect of the exchabge rete on impoded inputs into the com,
wheat, and beef catle production systems, breaking it downto a
producer’s budget, examining bow the ecchange mte affects
profitahbility.

Objectives
1. Determine the net effectthe exchange rate has onthe com,
wheat, and feadet steers production systems
2. Determine fthe impact ofthe axchange rate has inceased
ouertime

Methodology

= B Yestor fudoregrassion (WAR] was estimated to model the
relationship betueen the varahbles and the excharge rate
= Corm, Mhest, and Feeder Sheers system variables includad:

= Exshange Rate

» Diesal

= Ethanol

= Lmmahia

» Urea

= Dop
= Mfterthe initial tests for stetionarnty, need for seasonal
hatmanis and summy vatiables, and block exagenety the dats
was splitivdo two time periods.
= This decision was based won the idea thata structural
thange inthe commodity markets had oceurred. The eaty
pericd was from 1987-2006 ahd the late ime pearod was from
2007 until the and ofthe data in Matsh 2011.
= The Schwarz Bayesian Crterion [SB<C) and Likelihood Ratio
Testwere used to indivate |2y length of varahbles inthe
aquation.

SEC: (-2 In[LINT + (n In(T))fT
Nhere n = numker of parameters estimated, T = number of
usakle ohsersations, L = maximized value of the mutivariate
log likelibood funcion.
Likelibood Ratio Test [T-¢][Infzr|- InfEull

Mhere T = numbker of ohsetuations, ¢ = numker of paramsters
estimated in each equation ofthe unrestricted system, Ln| 2 =
the natural loyatithm ofthe determinant of &, the restricted
system, Li| 2u] = the natural logrithm ofthe determinant of
B, the unresticted system.

= The indicated lay lehith sructure betneen the SBC and the Likelihood Rato Testwers inconguous. Thersfore, a Bayesiah Sueradging of
Classical Esimates [BAZE] model was astimabed.
= B BACE model comes from the approach thatthare is not s “ee” model. kateches probakilities to different possible models, inthis

sase, differert 2y lengths. i I
Fosterior Frobability for th model: (3 | 1) = w
T P PO M5
Nihera privlilis the prior prokakility ok the dh madel and 20158 -J'EI:J'J!R'JHL'&" |18 00 5 the iregrated likelibaod of model
= Following the esimation ofthe postetior probahility, the mean of the guartity ofinterast, which is the prie response o an ezchahge mte
shock, was caloulated. a*

Mean of Cuantity o nterest B [k(E) | 1] =% plM. | i, (& | p, 00

Nlheret, E@J | 0 Dis the guantity of ivterest caloulated from the estimated parame‘herueutor@.emanaﬁng from model &

Analysis and Results

Table 1. BACEM sanof @uandty | =T he posterior probabifies heavily favared the models with & lag lenegth stuchure of one. The

of Interesifora 13shookin probabilties for models of all other lag lengths was very near zero abd rapidly dedived a3 addiioral lags
Exvhange Rafe on Vardous were added

Agrive Bural Inpuis 2 nd Ouipuis, .

i — Because the postetor probahility favored the models with & lag length stuchare of one the mean ofthe
n -z 232 | guantty of interest was equal to the cumulative response to the excheange rate shock of one sEndrd

-+ 301 | deviation.
= Table & corteins the regionses by aad variablke to a 1% incease inthe value ofthe exclange rEte.
= | The results can be intetreted a5, for example, & com producerin the eady ime period would ohsere &
3 | 2.29% decline inthe price of com fora 1% horease i the value ofthe eachange rete.
= Bn insrease in the exdiange rate lead to a decrease inthe prices of for all variables in both ime periods,
: excepitforthe eady penod ofthe feeder stears and ettanol. However, the positive effect obsered is very
small in feeder seers.
= | = Between the eaty and late ime pariods the effect ofthe exchange rmte increasad on al variables, One
BRI v othesized reason sould ke that expected effiects of excharge rates might be more quickly insomporbed
-1. 1130 -
-4 2305 | by commodity markettaders.

" o a7 | = Takle 9 contains an emmple ofthe effect of  one percent increase in the vake ofthe exchange rate on
Lare Esanci 1745 [ the com, wheat and feedar steers producion systems. The examples are for ore rear duing the eady

-1.8485

* The early period means 19972006 - : :
e P e time petiod and one year during the |ate.

= The prices of corm and wheat are the awerage price received by LS. producers in D berand July, respectively, during those years.
Feeder steers price is the aversie price during Marsh ofthose years. Texas Srilife Extension sost of production budgets were used ik the
estimation ofthese examples as well.

= The examples amw as follows, the prices of the com, wheat, and feeder steers systams experience the effedt of a one persentincrease b
the exchange rebe. bh approsimate profit per bushel or ot is saloulabed ahd compared to an approeimate profit before the increase inthe
exctange rate to demonstate the net effectthat a one percentincrease inthe exhange mte has on profit

=In1999, & one percentchange cause a decrease of $0.04bu profizbiliy forcom and in 2009 the decrease in profEbilty was $0.15. Fora producer
wha hamests 10,000 bus hels of oom the decrease in profitis $400 an d $1, 500 in the to tim e pe iods.

= In wheat, the one pencent change cause a FO02/00 decre a5e in prdftwbility for both the eany and late ime pe fod.

=Therz was an increase of PLOGKWEiNthe feedar steers systemin 1433, with & decreas e of . SEkwtin 2000, A producer s elling a 550 pound feeder
steer wonld realize a decrease in profability of $5.08 per head, which on a tuckioad of Steers would SUm to & decreaze in profit of 21560, These
examples demonstreate the claim that has been made for many eyars; a sronger WS, dallar hurts a gricuttu ml prod ucers.

lysis and Results icontinued)

Table Z The Nef Efeof of Exchanges Rale Ehookson Corn,
Whsat and Fesder Cagils Produsdion Profits

E=bre Shodk Afer Shoct
1558 Corn, $lbw
Corm 12 7
A mon -5012 =801
DAP 5007 =80 0T
Ures -S0.0E =80 0E
Dile-sd 5002 8002
Ksi B ot 162 14E
20e Corn, 8/bu
Corn 8360 EER
Ammon s 5024 B0z
DAP 5042 -804
Ures |0 -s0ar
Dile-ged -S0.02 -80.02
Hei Bt ol BEEL £2.E0
i5EE Wheat $'bu
Wit 2= e
Ammonl -E042 8041
D2 5018 8018
Kt Es et 1. Lal)
e wheal Fbu
Wheat BEAT 5454
Ammon B B345 BE2E
Dile-gd S0 -B0E5
Ksi Bt of Ha A
1508 Fesdesr Besrs Bhowl
Feader Sieers 2618 S
Dile-sd 5030 B03
Kt Es et FBEER BE B2
2008 Fesdsr Blesrs. Blowl
Fesder Sisers 1383 Bi13323
Dile-ged S0 Es
Ksi B ot F1in2 1248

= In inte [preting the results it imporante conziderthe amount by which the
exchange mte Uanes ouer ime. Owerthe 14y ear pe fod, there was a 574
Ghange in the exchang e mte fom the minimum to e max=imum valu e,

= The anerage perc emeqe change inthe ind ex valus was 0.2%, with only
27 Ghan ges With a value qreate (Han one pefcent aut of 3, 6579
obsemations.

= Mostproduc ers de not buy and sell theirfinal prod ucts and inputs
euerpday. More often, only a few times a year.

Summary and Conclusions

1. The cormelation betueen the exchange mbe and all swdied
uaniables increased auerthe ime perod s died.

2. b positive increaze in e value of the exchange e qencmIly
lead to @ negative net effect on the prefit levels of the com,
Wheat, and fee der stes s 5y stems.

3. The ihcreasing dependence on imported inpuats has not
reached a level where the positive effedts of exchange
rate shocks on oulput price are overmhelmed by the
negatine effect on input prises.

4 Bgricuttural producers shoukd not be ovety consemed
about & lower ualued dolEr from the perspective of their
agticuthaal bushess.
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