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Abstract: The findings presented in this paper come from study of the effects of
Brazilian macroeconomic policy on the Brazilian fRgiproduct] Price Index using an
adapted version of Frankel's (1986 & 2006) thecettmodel. The study examined the
connection between Brazilian farm prices and eslernariables (worldwide
importation of agribusiness products, internatioc@inmodity prices, and foreign real
interest rates) and between Brazilian farm prices @omestic variables (GDP, the real
exchange rate, and local interest rates).

Key Words: Brazilian farm prices, interest rate differentialgernational commaodity
prices and exchange rate.

JEL: Q, E4, ES5

1. Introduction

The agribusiness sector — including farm inputsnfautput, agro-industries and
distribution - represents approximately 25% of Bmzilian GDP and 40% of all
Brazilian exports. The sector’s producers have esmed in keeping domestic food
prices relatively low while generating a signifitaamount of foreign currency. Three
main factors have made this possible in the presehan overvalued currency: gains in
productivity, increased international trade, andreéasing international commodity
prices. Barros (2007) notes that in the period frd889 through 2006, €xported
volume increased fourfold; at the same time inteamal U.S. dollar prices remained
practically the same.”.(p. 20).

Figure 1 shows the evolution of Brazilian agribesis export volumes, the
effective exchange rate, mean international US#epriand domestic currency FOB
export prices. Most of the time, the exchange aae dollar prices moved in opposite
directions so that FOB Brazilian Rg@lR$)prices oscillated within a 25% range below
and above the average prices.
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Figure 1. Agriculture and livestock exports volumeffective exchange rates, and US$
and BR$ FOB prices — Index (1989 = 100); 1989 td 2106.
Source: Barros (2007)

The recent commodity price boom is connected witbnetary policy, as
Frankel (1986 & 2006) demonstrated for a group aintries. In Brazil, for instance,



the real interest rate is inversely related withl domestic agribusiness export prices, as
shown in the Figure 2.
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Figure 2. Brazilian Agribusiness Export Price Ind@RE) - logarithm - and the
difference between the U.S. and Brazilian inteneges — Jan.2000 to
Dec.2007.

Source: CEPEA/USP-ESALQ and IMF

There is not a clear negative relationship betwewan farm prices and
interest rate differentials, as indicated in Fig8reThe relationship is muddied by the
inclusion of an export margin (related to logistmsts and trader profits) and the costs
and profits of agents along the supply chain legdlinthe farm. In addition, agricultural
output includes commodities not traded externalhg prices of which are only
indirectly affected by the prices of tradable condities, mainly, through supply side
effects.



4.8

4.75

4.7

P34
-

4.65 . . . S
@ * v’. * . *
o . .
o . *e -
S * ¢ . d

46 2 - *

* * 0
- . -
. ¢ .
¢ o

455 L

45

4.45 T T T T T T 1
0 5 10 15 20 25 30 35
Real interest rate difference (BR-USA)
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Source: FGV and IMF

This paper presents the results from our studyyaimay the effects of
monetary policy and macroeconomics variables omBtheilian Farm Price Index (IPR)
using the theoretical model developed by Frank@861& 2006). The initial premise is
that the Brazilian farm product price is explaiddomestic GDP and interest rates on
the one hand and external variables on the other.

2. The Economic Model

We intend to adapt Frankel’s economic model (198B0&6) to the Brazilian
agribusiness sector and then to econometricaltythesadapted model. Frankel’'s (1986)
model considered commodity price levels to be ation of the expected price level,
interest rates, and money supply growth. His basipothesis is that the economy
produces two groups of goods: commodities (agucaltor mineral) and manufactures.
The most important difference between these twesypf goods is that commodity
prices are perfectly flexible while manufactureges are stuck over the short run.

The results from Frankel (1986) and Frankel (2086ygest an inverse
relationship between interest rates and the denfandtorable commodities. High
interest rates reduce commodity prices by reducthg demand for storable
commodities or by increasing their supply. Accogdia Frankel (2006), this movement
occurs “by encouraging speculators to shift outcommodity contracts” and “by
increasing the incentive for extraction today ratih@n tomorrow” (Frankel, 2006, p.5).
Evidently, low interest rates have the oppositecff

2.1 The Commodity Market
Following Frankel (2006), we assume that econorgengs in the commodity
market observe the evolution of real commodity ggicelative to their prices over the



long run, expecting that the actual price will cerge with the long run equilibrium
price over time, as follows

E[A(s- p)] = E[ad] = -6{q - q) (1)
Or,

E(as)=-60q-q)+ E(ap) (2)

Where,
s= the commodity spot price;
S = the commodity long run equilibrium nominal price;
p = the economy price index;
g = s-p, or the commaodity real price;
d = the commodity long run real equilibrium price;

Commodity prices negotiated in the global marketexpressed in U.S. dollar
units. A small country is just price takerin the market. There is an opportunity cost
associated with holding a commodity, with an adgé condition that can be expressed
as follows:

E(as)+c=i 3)
Where,
I = short-term nominal interest rate;
¢ = the benefit-cost to maintain the stocks.
Combining (3) and (2):

(9-a)= —@ fi-E(p)-c] @

Equation (4) shows the inverse relationship betwibenreal interest rate and
the real commodity price. To better evaluate tHecefof interest rates on commodity
prices, the model includes an exchange rate fastdch is discussed in Section 2.4.

2.2 The Manufacture Market
Frankel (1986) assumes that the price level of Hzenures can be adjusted in
response to excess demand by a basic Phillips:curve

P =7{d = ¥,)+ 1 (5)

Where,
p,,= the log of manufactures price;
d = the log of demand for manufactures;
y..= the log of potential output;
u = the expected rate of money growth.

In the long run, by definition, the excess demasdzéro. Frankel (1986)
defined excess demand in terms of the ratio ofcabmmodity price relative to the
manufactures price and the interest rate:

d-¥,=0da-p,)-odi-u-7) (6)
I is a constant term, standing for long run interat.
Substituting (6) on (5):
P =rdota-p,)-oti-u-r)]+u (7)

2.3 The Money Market
Demand for money is defined by Frankel (1986) as

! All variables are on the log form.



m-p=¢ly-Ali (8)

m = the log of money supply;
p = the log of the overall price level;
y = log of the total output;
A = the elasticity of money demand in respect t@out
¢ = the semi elasticity of money demand in respethé interest rate.

The nominal interest rate over the long run) gonverges tor + 4, with
exogenous real factors determining the relativegsras

q=Pn=P=M-gy+ AL +py) (9)

From equations (4) and (9), one is able to detezrtiie complete commodity

price equation:

q=m-gy+ALf+u)- (jﬂﬁl p)-c]  (10)

2.4 Inclusion of the Exchange Rate

As noted in Section 2.1, commodity prices are fatnire the international
market and are expressed in U.S. dollars; forrgason, our discussion of commodity
pricing must consider the exchange rate betweata turrency and the U.S. dollar.
Frankel (2006) shows that the log spot price ofatamodity in terms of currengys

Sj = sj /$ + S$/c (11)
Where,
s, = the exchange rate (currericyer US$);

Sy, = the spot price of commodity ¢ in US$.

Based on Dornbusch’s (1976) overshooting modehkeaia(2006) derived the
following equation:

(Sj/$_§j/$)_(pi_r)j) ( ~ Ps :_( j[ﬁ' —lg = [ ( )—E(Ap$)]) (12)

From equation (11) we have:

SJ/$_§j/$:(Sj ]/C) (S$/c §SB/c) (13)

Substituting (13) on (12):

(Sj/c_ ]/c) (597 - §$/c)_(pj_F_),) (ps = P5)= ( jE(' —|$—[E(Ap) (Ap$)])

By the definition in Section 2.1
(Si/c ]/C) (p] Y ) =i ~j/c
and,

(S$/c _§$/c) - (p$ _F_)$) = Og/c — s/c
then,

(qi/c_quC)_(qsslc Tsrc) = (jtﬁ' —lg — [ ( )—E(Ap$)]) (14)

From equation (4)



_ 1) ¢
(0. ~00)= {3 | - Elop.) -]
and substituting (4) in (14), one gets

(qj/c —ﬁ,—,c) = _Gj Eﬁij g - [E(Apj )- E(Apd])—(%j tfis ~ E(aps)-c]
(qj/c ‘ﬁj/c)=—[%j [ﬁrj ‘%)‘(gj {rs —c) (15)

Where,
r = the US real interest rate;
rs = the real interest in countyy

Equation (15) is the result of the Frankel (200@dei that adds the exchange
rate through application of the Dornbusch oversingatnodel. By combining equations
(9) and (15), we obtain the equation for Braziliarm prices used in our study:

Q. =M-@y+A [ﬂr‘+,u)—(%j[ﬁrj—r$)—(%jEﬂr$—c) (16)

Through equation (16), we observe that an incrgasee money supply will
cause the same relative increase in the commodie.pBut, if the price of
manufactures is stuck over the short run, the ireatest rate will fall below its long
term level. The real interest rate has an inverspgrtional effect on the commaodity
price.

The next section presents an econometric modedtimate the effects of the
variables expressed in equation (16) on the Beaziarm Price Index.

3. Methods
3.1 The Data

Chart 1 summarize all variables used in our ecomien@odel, their sources,
and the period considered.

Variable Generic Source Period
CRB Index -
foodstuffs Index (1970 =100) 1970 to 2006

World Agribusiness
Imports (US$ value
Real Interest Rate
Difference (BR-US)
Brazilian Real _
Exchange Rate Index (1970 = 100) 1970 to 2006
Brazilian GDP Index (1970 =100) 1970 to 2006
Braz"""m d';a)‘(rm PrICS |ndex (1970 = 100) 1970 to 2006

Chart 1. Summary of the variables used in the em@tioc model.

Index (1970 = 100) 1970 to 2006

% aa 1970 to 2006




The Institute for Applied Economic Research (IPE&)d the Fundacgao
Getulio Vargas (FGV) published the interest ratBPRG exchange rate, and farm price
data used in our study. Information about agribessnworld imports comes from the
Untied Nations Food & Agriculture Organization (FAOQhe values for the CRB index,
world agribusiness imports, real interest rateedéhtials (Brazil_USA), Brazilian real
exchange rate, Brazilian real GDP, and Braziliam¥Rrice Index are annual figures
from 1970 through 2006. The annual value of thenfarices variable is the sum of crop
prices received by Brazilian farmers weighed bydimp share of Brazilian agricultural
output? The interest rate differential is the differen@gvieen the Brazilian real interest
rate (SELIC - % aa) and the comparable US TreaBili‘g real interest rate (% aa).

3.2 The Econometric Model

A Vector Auto Regressioh (VAR) is estimated for a set of the following six
variables using annual data from 1970 through 2@0éBrazilian Farm Price Index
(IPR), the Brazilian_U.S. real interest rate diéigtial, the BR$_U.S.$ real exchange
rate, the Brazilian real GDP, the CRB indeand the U.S. dollar value of world
agribusiness imports. Impulse responses and variaecompositions are obtained
under the assumption that those six variables adegenous in principle. Following
Bernanke’s procedure, our restrictions apply tontfarix of contemporaneous relations
among endogenous variables pelow). We employ RATS software and procedures
suggested by Enders (2004).

We consider the following Vector Auto Regressigstem:

P
AX =a+3AX +e  (17)
1=
WhereAy , 6 x § is a matrix of contemporaneous relations amegptendogenous
variables %). &, is a 6x1) vector of white-noise uncorrelated disturbandée variance-
covariance matrix . of these disturbances is diagonal. According teett@omic model,
we define

x =[m.z.1.6, v, 0]

and,
1 0 0 0 0 0]
a, 1 0 0 0 O
/0 0 1 0 0 O
= a, 0 a; 1 a5 0
a, 0 0O 0 1 0O
|81 85 g3 gy s 1_

which indicates that world agribusiness impornt, the CRB index) and the
real interest rate differential (r) are not contemameously related; but both world
agribusiness imports and the real interest raferdiitial contemporaneously affect the
real exchange ratd)( and all variables affect the Brazilian Farm @iizdex p).

Brazil is a historically relevant, internationalnamodities exporter that has seen
its commodity export business increase signifigasihce 2003. In our econometric

2 The crops are: cotton, peanut, rice, potato, cocofiee, edible beans, tobacco, castor beans,omani
corn, soybean, tomato, wheat, grapes etc.

% See Sims (1980) and Sims (1986) for presentatimishe recursive and structural (Bernanke’s
procedure) VAR methods.



model, we assume that world agribusiness impojggntemporaneously affect Brazilian
real GDP (y).
From (17) we obtain the reduced form:

p
Xi = A(_)la + ZA(_JlAiXt—i + Aalst
i=1
or

P
X, =B, + Y BX,_, +€ (18)

i=1
and X, is the variance —covariance matrix of the reduoeah fdisturbances.
Under stability conditions (Enders, 2004, 381-386)

Xp=pt z(pist—i (19)

i=0

can be obtained and taken as the impulse responsgdn. The forecast error variance
decomposition can be calculated from equation (E®). instance, the n-step-ahead
forecast error is

n-1
Xpan ~EXpin = Z(Pisun—i

i=0
from which is possible to calculate the n-step-dhdarecast variances and the
contribution of shocks in each variable on thosganges.
Since we have an over identified system in (1fjsaberingAo, we use a four-
step estimation procedure known as the GeneralMethod of Moments (Enders,
2004) to (a) estimate the unrestricted VAR in (1B),obtain the unrestricted variance-

covariance matrixx,, construct>., = A X A,, and (c) maximize the log likelihood

function:
.

1&7 ',
TS8R, Ace)
23

If the unit root and cointegration tests indicdtattthe series are integrated and
cointegrated, an error-correction model, as thasgmted in equation (17), must be
used:

‘TE'”‘Ao‘l S (Ao )™

p-1
AAX, = a* +> AAX_ +Bz,, +g* (20)
i=1
Where: A is a difference operator, such thAak, =x, -x,_,, and z,_, iS an error

correction vector. We predefine the lag order ef dto-regression following the MAIC
criteria for unit root tests (GLS- DF te5th Johansen’s cointegration test was used.

4. Results and Discussion

* Conventional unit root test are known to lose poagainst stationary alternatives with a low order
moving average process: a characterization thatwill to a number of macroeconomic time series.
Along the lines of the ADF test, a more powerfukigat is the DF-GLS test proposed by Elliott;
Rothenberg; Stock (1996). This test is similar toaagmented Dickey-Fulleét" test, but has the best
overall performance in terms of small-sample sizé power, dominating the ordinary Dickey-Fullerttes
The DF-GLS test has substantially improved poweenvan unknown mean or trend is present. MAIC
criterion (Ng and Perron 2001), which is much mappropriate than SC or AIC in the presence of
negative moving average components was used.



The results of unit root tests and cointegratitwe, éstimates for matrix /fand
the forecast errors variance decomposition are showables 1 thru 9 in the Appendix.

An error correction procedure was applied to theR&model (Enders, 2004)
because DF — GLS unit root tests indicated thateties are integrated of order one
(Table 1) while Johansen’s procedure for cointegnatesting (Table 2) suggested five
cointegrated vectors. The Akaike (AIC) and the SatanSC) criteria had indicated that
one lag should be used in the model (18).

Estimates of the elements Af Table 3, show that all coefficients except a
and s present the correct sign, which agrees with tlmemic theory. The negative
signal of a; shows that world agribusiness imports induced é&xehange rate
overvaluation (“Dutch Disease”) observed from Seyder/October 2004 to 2010,
despite the financial crisis in 2008/2009.

All coefficients of matrix A are derived from Frankel's model (1986 & 2006)
adapted to the Brazilian case. The matriy demonstrated the effects of the
international and domestic marketg;(@nd &;. &s) and the effects of macroeconomic
variables, such as interest rates and real excheaige (gs;; a4 on farm prices.
Although the signal of a63 is not the expected @tieg), the cumulative shock of the
interest rate differential on the farm price is a@ge, following Frankel’'s theoretical
model (1986 & 2006).

Figure 4 presents the nature of the cumulative ahpga shock to each variable
on the variable itself. All shocks have a permaneffiecct on the shocked variable.
Shocks to world agribusiness product imports tendet cumulative in such a way that a
given initial increase would be almost 50% greatthin 5 to 6 periods. Shocks to the
CRB index, the exchange rate, and the interestdiffexential have the same dynamic.
The effect of farm price shock is also permanentdmdas up loosing almost 40% of its
initial impact after some oscillation. A GDP shoaky the other hand, while also
permanent ends up at the same magnitude as tia imipact after some oscillation.

® In the last months 2008 and initial months of 20Beazilian exchange rate had undervaluated but on
the second semester of 2009 the exchange was tvehagain.

10
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Source: The Authors
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We next report the variance of the one to ten ategad estimated forecast error
variance decomposition. As shown in Table 4, tHeevaf world agribusiness imports
demonstrates exogenous behavior (approximately ,7Bet)the influence of Brazilian
GDP is not insignificant (12%). About 50% of the BERrecast error variance is due to
shocks to world agribusiness imports (Table 5).abtordance with our model’s
assumptions, the interest rate differential betw&eazilian and U.S. rates shows
autoregressive behavior (Table 6). Brazilian GD$b ahows autoregressive behavior
(Table 8).

Evolution of the real exchange rate is found toirbaccordance with Brazil's
macroeconomic situation (Table 7). As Brazil is iamportant agribusiness product
exporter, world agribusiness imports are an importeeterminant of the exchange rate
forecast error variance decomposition (9.5%); It most important determinant of
this forecast error variance decomposition is titerest rate differential (26%), which
is consistent with Brazil's economic opening andm@n of an inflation targeting
system in the 1990s. GDP is found to be respon$inl@é3% of the real exchange rate
forecast error variance decomposition.

Results for the farm price variance decompositibaple 9, suggest the
importance of the exchange rate (9%) and GDP (§.8r%4he farm price forecast error
variance. World agribusiness imports had the gstatefluence on this variance
(44.4%) following by the CRB index (14.7 %).

Figure 6 shows the cumulative impulse effect of tleal interest rate
differential on the Brazilian Farm Price Index ([PResults, expressed as elasticities,
indicate that a 10% unexpected positive shock énréfal interest rate will immediately
depress farm prices by 0.04% and that after fivathmfarm prices will remain 0.02%
lower that at the time of the shock. This is a paremt very weak shock that stabilized
after 6 months.
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-0.0005

-0.0010

-0.0015

- N

-0.0040

—interest rate difference / Price

Figure 6. Cumulative impacts of real interest rate shoagkshe farm price index
Source: The Authors
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Figure 7 shows the cumulative impact of a shodkéoreal effective exchange
rate on Brazilian farm prices. It was found thaeamanent 1% unexpected positive real
effective exchange rate shock will immediately edise Brazilian Farm Price Index by
0.35% and by 0.6% after six months.

0.7
0.6 /
0.5

0.4 4
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Figure 7. Cumulative impacts of real exchange rate shookigrm price index
Source: The Authors

Figure 8 shows the cumulative impact of a shocBtazilian GDP on farm

prices. It was found that a 1% positive GDP shodk pvoduce an immediate 0.5%
farm price increase that will invert to a 0.4% pritecline after 3 months.
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Figure 8. Cumulative impacts of GDP shocks on the Brazikarm Price Index
Source: The Authors
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Figure 9 and Figure 10 present the cumulative itgpaa Brazilian farm
prices from shocks to world agribusiness importd eamthe CRB index, respectively.
The cumulative effect of 1% positive shock to waalgtibusinesgmportation is a 1.1%
rise in Brazilian farm prices in the first monthathfalls to a 0.2% increase after 6
months. A 1% positive shock to the CRB index wiltriease Brazilian farm prices
approximately 0.75% after six months.

1.24
1.04
0.8

0.6 \

0.4 \
0.2 \

0.0

1 2 3 4 5 6 7 8 9 10

—World agribusiness imports / Price

Figure 9. Cumulative impacts of world agribusiness impstiscks on the Brazilian
Farm Price Index
Source: The Authors
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Figure 10. Cumulative impacts of CRB index on farm pricder
Source: The Authors
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Figure 11 shows the historical variance decompwsitf the Brazilian Farm
Price Index forecast error variance decompositmntifie period from 1980 through
2006. Using historical variance decomposition, mnable to determine the importance
of each exogenous shock to the deviation of a bl'mvalue from that forecast at the
beginning of a period. Our analysis of the datansho Figure 12 led us to conclude
that the deviation of the observed values from eéhtiwecast can be attributed to
exogenous shocks to world agribusiness product ritagpon.

The forecast overestimates farm prices between 1868 2001 and
underestimates farm prices in two distinct period€983 to 1989 and 2002 to 2005.
When the forecast is determined using four of thedelis variables (CRB index,
exchange rate differential, interest rate, and GiDBRpproximated the actual farm price
values, reducing the magnitude of overestimatiod anderestimation; but if the
forecast is determined using those four variables the variable representing world
agribusiness importation, the result is nearerrtd more consistent with the actual
value.
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0.7

0.6 4

0.5

0.4

0.3

0.2

0.1
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LEFIEIFFPES P ELEIEFEFESELTS I FTF
—4—Actual —-Forecast CRB+exchange rate+interest rate+GDP —e— CRB+exchange rate+interest rate+GDP+world imports
Figure 11. The historical variance decompositmmBrazilian Farm Price Index (IPR)

forecast errors
Source: The Authors

5. Conclusion

This paper has resumed the study of commodity goedeavior, presenting the
results from the application of Frankel’s theoratimodel (1986 and 2006) adjusted to
Brazilian agriculture. The empirical results shdwattthe behavior of the Brazilian Farm
Price Index is associated with two external vagaljworld imports and international
commodities prices) and one domestic variabler@ghéexchange rate).

The study showed that the Brazilian currency’s ee@hange rate overvaluation
has been more than compensated for by high internat commodities prices,
especially after 2003, and the increased exponaifdBrazilian agribusiness products.
It was found that an unexpected shock increasingdwagribusiness imports 1% or
increasing the value of the Brazilian currencytreéato the US$ 1% would increase the
Brazilian Farm Price Index 0.2% and 0.6, respebltive

15



Since the 1970s, substantial investment in R&D hesulted in greatly
improved Brazilian crop yields and agricultural teedotal factor productivity (TPF).
These changes and an expansion in the amount of lexder cultivation have
substantially increased Brazilian agricultural proiion as international commodity
prices rose. This confluence of events kept domdsibd prices relatively stable,
supported official programs designed to reduce ggwnd income concentration, and
improved the country’s competitive position in theernational market.

Our study demonstrated the importance of worldbaginess importation and
the real exchange rate on the behavior of Braziteim product prices. To assure the
country’s competitiveness in foreign commoditiesrkets and enhance its domestic
producers’ financial sustainability, it is impekedithat Brazil maintain investments in
agricultural science and technology while contiguio support international economic
integration.
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APPENDIX
Table 1. Results of Unit Root Tests

Table 1. Results of Unit Root Test (DF — GLS)

Variables Constant Constant and trend
World agribusiness import -1,054 -1,911
CRB index -0,443 -2,089
Interest rate difference real -1,660 -2,102
GDP 2,354 -2,050
Farm price -0,230 -2,112
Exchange rate -1,004 -1,694

Source: The Authors

Note: 1. Approximate critical value for the GLS meided test are taken from Elliott-
Rothenberg-Stock (1996) (-2.62 for .1 percenti®91 for .05 percentile and -3.42 for
.01 percentil). Approximate critical value for tli&.S demeaned test is identical to
those applicable to the no-constant, no-trend Didkaller test.

2. If the DF-GLS value is positive, the processasstationary.

Table 2. Results of Cointegration Tests among Worldgribusiness Imports, CRB
Index, Interest Rate Difference, Real Exchange RateGDP and Farm

Price
Hipotese nula Hipdtese alternativa A, _ A
r<5 r>5 9.049 9.142
r<4 r>4 22.782 20.164
r<3 r>3 42.357  35.07
r<2 r>2 65.792 53.945
r<i r>1 114.969 76.813
r=0 r>0 201.955103.679

Source: The Authors

Table 3. Coefficient and Standard Error Estimates ér Matrix A ¢

Coefficient Estimates Standard Error
Aoq 1.0150 0.1918
A -0.2133 0.2794
Az -0.0047 0.0012
A -0.2748 0.4597
Asg 0.0633 0.1063
As1 0.3592 0.2263
As: 0.7598 0.1494
Agz 0.000025 0.00087
Ass 0.3579 0.1061
Age 0.2959 0.2628

Source: The Authors
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Table 4. Decomposition of Variance of the World Agbusiness Imports Forecast

Errors
World Diff. Real Farm
Std agribusiness. CRB Interest exchange price
Step  Error imports index Rate rate GDP
1 0.041 100.000 0.000 0.000 0.000 0.000 0.000
2 0.048 84.046 1.945 0.013 3.519 10.083 0.394
3 0.050 79.912 1.973 1.733 3.565 12.217  0.600
4 0.050 78.142 1.999 3.350 3.488 12.433  0.587
5 0.050 77.490 2.112 3.964 3.511 12.321  0.601
6 0.051 77.358 2.154 4.047 3.520 12.306 0.615
7 0.051 77.346 2.159 4.051 3.521 12.307 0.617
8 0.051 77.346 2.159 4.051 3.521 12.307 0.617
9 0.051 77.345 2.159 4.051 3.521 12.307 0.617
10 0.051 77.345 2.159 4.051 3.521 12.307 0.617

Source: The Authors

Table 5. Decomposition of Variance of the CRB Indekorecast Errors

World Diff. Real Farm
Std agribusiness. Interest exchange price
Step Error imports CRB index Rate rate GDP

1 0.060 47.890 52.110 0.000 0.000 0.000 0.000
2 0.070 49.168 49.486 0.631 0.397 0.143 0.175
3 0.075 50.961 46.859 0.913 0.760 0.345 0.162
4 0.076 51.028 45.977 0.921 1.018 0.881 0.174
5 0.077 51.023 45.679 0.931 1.070 1.113 0.184
6 0.077 50.978 45.591 0.984 1.075 1.188 0.184
7 0.077 50.961 45.563 1.020 1.075 1.199 0.184
8 0.077 50.955 45.555 1.031 1.074 1.200 0.184
9 0.077 50.954 45.553 1.034 1.074 1.200 0.184
10 0.077 50.954 45.553 1.034 1.074 1.200 0.184

Source: The Authors

Table 6. Decomposition of Variance of the Real Intest Rate Difference Forecast

Errors
World Diff. Real Farm
Std agribusiness. Interest exchange price
Step Error imports CRB index Rate rate GDP

1 9.208 0.000 0.000 100.000 0.000 0.000 0.000
2 10.424 4.306 1.910 89.705 0.727 0.112  3.240
3 10.657 5.277 2.035 86.958 1.064 1.381 3.284
4 10.681 5.516 2.055 86.590 1.114 1.414 3.311
5 10.710 5.897 2.105 86.123 1.137 1434 3.304
6 10.718 5.919 2.119 86.008 1.151 1.502 3.301
7 10.719 5.922 2.119 85.998 1.151 1510 3.301
8 10.720 5.922 2.119 85.998 1.151 1.511 3.300
9 10.720 5.921 2.119 85.997 1.151 1511 3.300
10 10.720 5.921 2.119 85.997 1.151 1.511 3.300
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Source: The Authors
Table 7. Decomposition of Variance of the BraziliarReal Exchange Rate Forecast
Errors

World Diff. Real Farm
Std agribusiness. Interest exchange price
Step Error imports CRB index Rate rate GDP

1 0.078 1.474 0.000 30.898 66.854 0.774  0.000
2 0.089 3.868 0.348 25.260 57.386 11.260 1.878
3 0.091 3.911 0.463 25.572 54.319 13.572 2.164
4 0.094 5.179 1.184 26.464 52.054 13.048 2.072
5 0.095 5.708 1.641 26.474 51.201 12.897 2.080
6 0.095 5.796 1.750 26.390 51.034 12938 2.093
7 0.095 5.797 1.758 26.384 51.014 12.952 2.093
8 0.095 5.797 1.758 26.390 51.010 12.952 2.093
9 0.095 5.797 1.758 26.391 51.009 12.952 2.093
10 0.095 5.797 1.758 26.391 51.009 12952 2.093

Source: The Authors

Table 8. Decomposition of Variance of the BraziliatGDP Forecast Errors

World Diff. Real Farm
Std agribusiness. Interest exchange price
Step Error imports CRB index Rate rate GDP

1 0.025 1.073 0.000 0.000 0.000 98.927 0.000
2 0.028 5.843 0.302 13.177 0.754 78.189 1.735
3 0.030 9.639 1.244 14.883 0.723 71586 1.924
4 0.030 9.427 1.752 15.641 1.074 70.207 1.898
5 0.030 9.542 1.841 15.606 1.082 69.985 1.945
6 0.030 9.549 1.844 15.600 1.083 69.980 1.944
7 0.030 9.548 1.844 15.604 1.085 69.975 1.944
8 0.030 9.549 1.845 15.604 1.085 69.974 1.944
9 0.030 9.549 1.845 15.604 1.085 69.974 1.944
10 0.030 9.549 1.845 15.604 1.085 69.974 1.944

Source: The Authors

Table 9. Decomposition of Variance of the BraziliafFarm Prices Forecast Errors

World Diff. Real Farm
Std agribusiness. Interest exchange price
Step Error imports CRB index Rate rate GDP

1 0.072 37.277 21.208 4.546 10.137 0.474 26.357
2 0.084 48.525 15.753 5.565 8.192 1.421 20.544
3 0.087 45.020 14.905 5.671 9.170 6.066 19.169
4 0.087 44.621 14.756 6.150 9.079 6.271 19.124
5 0.088 44.570 14.726 6.460 9.008 6.282 18.954
6 0.088 44.474 14.754 6.564 9.018 6.295 18.895
7 0.088 44.467 14.763 6.564 9.017 6.301 18.889
8 0.088 44.464 14.763 6.564 9.017 6.305 18.888
9 0.088 44.464 14.763 6.565 9.017 6.305 18.887
10 0.088 44.463 14.763 6.565 9.017 6.305 18.887

Source: The Authors
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