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Abstract

The following lecture Is intended to present and briefly
discuss some arguments on the price asymmetry literature by
applying the most used methodologies to the case of rice
market in the Brazilian economy. We aim to assess the
econometric models by the aftermath of each of them to that
specific case. The results using the Error Correction Model
(ECT) indicated that there is some asymmetry but it is not
possible to infer that this asymmetry remains to the long run.
Previous methodologies also showed that upward and
downward price movements between these markets occurred
In a different level and/or speed, the variables are
significantly different for both rising and falling price phases,
which demonstrates that the more sophisticated models can
Indeed forecast results accurately, shedding light on the
output of prior models.



Background

By common sense we can perceive that some
markets are not completely integrated, with
upward and downward price movements
between these markets occurring in different
speed, magnitude or both. Price surges and falls
may not be equally transmitted throughout a
production chain and this has been a matter of
concern for many researchers especially in the
agricultural economics.



Noteworthy is the fact that economic theory has
different ways to explain APT, mostly, market
power and other costs inherent to asymmetries
on price transmission. First works dealt with
these cases as exceptions (Tweeten and Quance
1969, Woffram 1971, Houck 1977, Ward 1982).



A seminal work by Peltzman 2000 demonstrated
that the asymmetry in price transmission (APT)
could be a rule for the great part of the 282
products assessed In his work.



The literature in this iIssue Is becoming vast,
accompanied by the development of new
econometrical methodologies applied to APT
works (Von Cramon-Taubadel and Loy 1996,
Goodwin and Holt 1999, Abdulai 2002).



Main Objectives

This research aims to:

1. Tackle the econometric models by showing
the results of these models to the specific case of
rice In the Brazilian economy from the price
taken by the producers in one node of the chain
to price paid by consumers at the end node of
this product chain;

2. Apply the ECT methodology to data in order
to verify long run equilibria among the series.



Foothote #1

The aftermath of the different models to assess
the data might be unclear, but the scope here is
merely to use the framework and present what
kind of output emerge from the development
made by the literature on price asymmetries
rather than discussing the details of the pure
econometrics outlined In the footnotes of each
method.



Data

We used monthly data retrieved from basically
two sources: Agrolink for the price (R$/kg)
received by the producers in Rio Grande do Sul
State and Ibge for the price paid by consumers in
the metropolitan area of Sao Paulo*, the range
goes from April, 2004 to June, 2016 which
results in 147 observations.

*Up to this presentation.
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. describe

Contains data from base.dta

obs: 147
vars: 43 20 Nov 2016 21:29
Slze: 48,804



Table 1: First Model - Perfect Symmetry
Hypothesis

P?ut = a-+ ﬁlP*ﬁ-ﬂ T U



Table 1

. reg a 1
Source 355 df M5 Humber of obs 147
Fil, 145) 228,14
Model la.3310747 1 1&.3310747 Prok = F 0.00aa
Fezidual 3.7689834073 145 025599890z BE-aguared 0.8125
2djy B-sguared 0_811z
Total £0.10059155 l4g 137877503 Eoot MSE .lolz4
a Coef . S5td. Err. t Ex|t| [95% Conf. Intervall
1 Z.347045 .083g8485 25 .0& 0.0an z.l8ls5¢ £ .532133
_cons .ed47155 0580826 11.54 0000 .9538353 . 758043
Where:

a = Consumer price
| = Producer price



—————————
Table 2

po™ = a+ B D p" + By D p" + ¢,

. reg a dlp dln

Source 55 df M5 Numbker of obs = 147
Fiz, 144) = 203.55

Model 1e.2471573 2 B.1z3578&5 Brock > F = a._00aa
Bezidu=l 3.8537581% 144 _0ZeT7eZZ09 BE-zguared = a.s0a3
2dy B-sguared = 0_805&

Total 20.1005155 14 _137&77503 Boot MSE = -1&835%

& Coef_ Std. Err. t Bx|t] [835% Conf. Intervall]

dlp -B8l15450¢% -0z2504% 24 _57 a.0aa -5e55453 -oed355%5

dln -B81892375 -0270e18 2Z_828 a.0aa -5e57475 -BTETETL
_cons -B27188% -0585541 10.70 a.0aa0 -5113733 -743004%




—————————
Table 3

T
pl*t = a+ B/ pé“ Dﬂﬂpi“ + B; pé“— ZD‘&piﬂ + &,
t=1

r=1

- reg a dlp dln sdslp sdsln

Source 55 drf M5 Humker of obks = 147
Fi{d4,6 14Z) = Z23e.04

Model 17 _.881s408 4 4_47041015 Erobk > F = a_00aa
Besidusl Z_Z2153z74c3 14z -015&8Z2695 B-sguared = 0_28353%
2d] B-aguared = 0.g2eh

Total Z20_.1005155 l4s J13TeTT503 BEoot MSE = -12501
a Coaf _ Std_. Err. t Ex|tl [95% Conf_. Interwvall

dlp -385551 -0444573 B.22 a_0aa 277847 e -45324544
dln -3g435301%8 -04z2¢078 9.03 a_0aa -300e745 -48591Zz5
sdslp 1.342415 -1372144 9.81 a.0aa 1.407517z l._&l7aes
sdsln 1430827 -13528943 10_23 a_0aaa 11544082 1_7a7171
_cons 1_3502Z2¢ -08130s2 14_75 a_0aaa 1185731 1_530721




———_
Table 4

T T
p{f’“f = at+ B/ ZD+&p§”+,81_ ZD_ &p§“+£t
=1

t=1

- reg aoc trend sdslp sdsln, noconstant

Source 55 df M5 Number of obs = ldn
Fiz, 143) = 410.02

Model 29_.45954718 3 5.B3215727 Prob > F = 0.0000
Begidual 3.4251158%5 143 _02357585%5 BE-sguared = 0.895%5
2d] RB-sgquared = 0.8937

Total 32.9255517 l4ae 225517751 Root MSE = -15485

ao Coef _ Std. Err. t B>t [35% Conf. Interwval]

trend -0181211 -00315907 5.&88 0.00a0 -011814 .0z44z282
adslp 1.51z2072 -203558e5 7.41 0.00a0 1.108%512 1.515231
sdsln 3.187033 21215647 Zo.22 0.00a0 Z2.945737 3.427325




—————————
Table 5

Ap?*t = a + B D+&p{‘;” + B; D‘&piﬂ + vy,

. reg a dif dslp dsln

Source 55 daf M5 Numker of obs = 147
Fiz, 144) = 0.25

Model -001453185 Z _0007Ze583 Prob > F = a.7785
Residual -41290725%5 144 _00Z8a67412 BE-sguared = d.0035
2d] B-sguared = -0.0103

Total -4143s0445 146 _00Z338085 Boot MSE = - 05355
a_dif Coef. Std. Err. t B>t [35% Conf. Intervall
dslp -.112&31%5 .2130833 -0.53 0.538 -.533807 -3085433
dsaln —-.0785¢c4 -25950534 -0_27 a.7%580 —-.6817553 -504831:z2
_cons -0045818 .0083254 .72 0.472 —.007540% -0170&845




j=1 t=1 j=1 t=1
- reg aoc trend ap lag3 an lag3, noconstant

Source 55 daf M5 Numbker of aobs = 143
F{z, 140) = 28e.11
Model 29 _.385525¢8 2 S5_.7BB50855 Prob > F = Q.000a0
Residusl 2.54592c287 140 _0z25351878 BE-sguared = 0.8922
2dj B-sguared = 0.283%5
Total 3Z.9147885 143 _Z3017334¢ Boot MSE = L1582z
ao Coef. Std. Err. t B>t [95% Conf. Intervall
trend -0431707 -00143%5 30.00 0.000 0403258 -048015%6
sp_lag3 —-.4143414 -3105817 -1.33 0.184 -1.028378 -1558954
an_lag3 2.81054% -125110%9 20.4% Q.00a0 2.523155 4_057857




Table 7
Apf“t = a+ Z(ﬁ; D* Apg” ;+1) "‘z(ﬁ; D~ Ap;™ ;+1) + Ve

- reg dl.a sp lag3 sn_lag3

Source 55 df M5 Humber of obs = 143
Fi{Z, 140) = 47 22

Model -1ed477TBZZ 2 -08z2388%511 Prob > F = Qd.0000
Residual .24424521 140 _001744c05 E-sguared = 0.40z25
Adj B-agquared = 0.3543

Total -403023032 142 002880444 Hoot MSE = .04177
D.= Coef _ Std. Err. t E>|t| [95% Conf. Interwvall]
sp_lag3 -71lB7oed -0810&74 g.87 0.000 -55E8491e -87590408
sn_lag3 -.03214c5 -00B50ze -3.75 0.000 —-.0430757 -.0152181
_cons —.048535:2 -0ggsvas -5_23 0.000 -.0c4a87 -.0z259128334




VECM - Vector Error Correction Model

Steps (pre-estimation procedures):
1. Causality;
2. Unit Root;
3. DFA (Augmented Dickey Fuller);
1. Model Selection: Trend and/or Constant Term
4. Coefficients.



Causality

e Granger Causality Test™:

As expected, from all previous work assessed,
the price paid by consumer is determined by the
price received by producers based on better
results for the chi squared*. Tests were
performed with 2, 5 and 12 lags experimentally.
(Brandao, 1985 apud Aguiar, 2004).

* Stationarity assume d.
*For 2 and 12 lags we cannot reject the possibility of the consumer price determining the producer price



Unit Root

Dickey Fuller test and Phillips-Perron gave the
same results, but for PP-Test we used 5 lags.
(Aguiar, 2004)

. pperron a, lags(h)

Phillips-Perron test for unit root Humber of oks = 14z
Heweay-West lags = 5

Interpolated Dickey-Fuller

Test 1% Critical 5% Critical 10% Critical

Statistic Value Value Value
Zirho) -1.014 -15_953 -13_792Z -11_0&1
Zitl —-0.3380 —-3.43535 -2 .887 -2_.877

MacKinnon approximate p-value for Z{(t) = 0.5134



ADF - Regressions

Three different regression were performed to
ascertain a better goodness of fit, the model with
trend and constant term was choosed.



Coefficient

Only the model with trend and constant term
showed a negative L1 coefficient.

Dickey—Fuller test for unit root Humber of oks = l4s

Interpolated Dickey—-Fuller

Test 1% Critical 5% Critical 10% Critical
Statistic Value Value Valus

Zitl —Z.oB4 -4 _0Z5 —3.444 —3.144
MacEinnon approximate p—value for Zi(t) = 0.Z423

D.a Coef S5td. Err. t Ex>|t| [95% Comnf. Intervall

=

Ll. —.0453532 -.0lg3937 -Z.e8 O.003 —.0787588 —.011547¢&

_trend .000glBe .0001455 4 Z4 O.00a0 0003303 -00o0a07

_cons 0455247 L0Z274004 1.281 o.0732 —. 0048375 10282 €9




Johansen cointegration test

The series are cointegrated in order I(1), so, a
VEC model is proposed (Taubadel & Loy, 1996).

Johansen tests for cointegration

Trend: constant Number of oks = 141
Sample: OQOct-04 - Jun-le Lags = 5
5%
maximmim trace critical
rank parmsa LL eigenvalue statistic walue
a 1z 511 _&705%5 - 47 _4544 15.41
1 21 527 .e8515 O0.20325 15.4580 3.7e
Z 22 535_418Z2Z 0.10354
5%
maximmim max critical
rank parmsa LL eigenvalue statistic walue
a 1z 511 _&705%5 - 3Z2_.03c4 14._07
1 21 527 _.e8515 O0.20325 15.4580 3.7e
Z 22 535_418Z2Z 0.10354




Model:

K L
ApfUt = a + Bt + Z(ﬁ;mapiﬁjﬂ) + Z(ﬁ;n—apgﬁjﬂ) + @ ECT; + @ ECT; + 1y
j=1 j=1



Results

1. The results imply in a faster adjustment for
rising price phase, generally 2 periods, and a
slower adjustment in falling prices phase, more
than 4 lagged values were significant;

2. The series converge,;



3. An alternative model with cumulative values
for the dummy of price difference was not
significant;

4. The number of zeros in this model I1s a matter
of concern;

5. Positive sign of the coefficients for rising
phase.



Producer Price Rising

lags Coefficient Standard Error P>|z]|
_cel -0.777264 0.0947465 0
L1
1 -2.228368 0.2659797 0
2 -1.118815 0.2797338 0
3 0.0801676 0.2433794 0.742
4 -0.0564704 0.1776471 0.751

Producer Price FaIIing

lags Coefficient Standard Error P>|z]|
1 -1.293027 0.2090468 0
2 -0.9329264 0.2086226 0
3 -0.5686962 0.1821531 0.002
4 -0.4489684 0.150468 0.003




Autocorrelation

Lagrange—-miltiplier test

lag chiz df Frob > chiz

1 14 _2018 9 0.11533
£ 14_1578 3 0.11eB82




EEEEEEE————————
Thank You!
Contact:

jacqueshenrigue@yahoo.com.br
Jhenriquesdias@uel.br

Obs: Stata Code and Database are avaiable for those who wants to help me
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