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Abstract

Market liberalization at the domestic level andha boarder level has been a dominant feature
of market reforms in most developing countries udahg Bangladesh during the last two
decades. A pre-requisite for producers and consuteebenefit from this new and changing
market environment is the ability of market to ftion efficiently at their spatial or through the
value chain dimensions which are very often coistth by different factors. The vertical
integration of grain markets plays a crucial raleimproving the welfare of the producers and
the consumers. Therefore, the better the markegiation, the lesser the intervention required
by the government. There was a widely-held belwiua the domestic markets in Bangladesh on
possible manipulation in the agricultural markess veell as concerns about the sources of
asymmetry. In the domestic markets, a price inerqassses very quickly though the supply
chain compared to a price decrease. As a resuttejpigon by consumers and the government
exists that at least the market is being manipd]atasing food prices unfairly, at the expenses
of the poor households who are net buyers and faynwfood is a major expenditure share
(about 40-50 percent).

Examining, the market functioning at the vertialdl in developing countries is of importance
to evaluate how the private traders deliveringhte market. That is why it is important to
identify what kind of policy can be introduced aatdvhat level of the marketing chain to correct
the market inefficiency, if needed. The verticaicprleadership at the wholesale level to the
retail in the marketing literature is inferred mdt empirically verified. Therefore, this paper is
an attempt to fill up this gap. It first examinée fprice transmission between the wholesale and
retail level of the rice market in Bangladesh ie tkgime of the changing market environment.
Secondly, it examines whether the wholesale madahinates the retail one. Thirdly, it
analyzes whether the price relationship is symmetith respect to price increases and price
decreases. The paper uses the average wholesaletardorice of rice for Bangladesh. The
monthly price data used for this study are takemfiFAO and different published series of
Statistical Yearbook and the Economic Trend. The geeriod cover from February 2002 to
June, 2007. From our unit root test, we find tleg kevel data contain one unit root but are
stationary at their first differences. Both Engek@ger (1987) bi-variate and Johansen (1990)
multivariate cointegration tests were applied tdedeine a linear combination which is
stationary. Then the existence of long run cayselds tested within the framework of Johansen
cointegration by standard Wald test. To test thenasetric transmission in the prices we used
the asymmetric ECM-EG approach. The results shaw tiie wholesale and retail prices are
integrated, and in the line of the industrial ongation theory, the wholesale price plays a
leadership role to determine the retail prices.uResalso confirm that the consumer and public
concern about the asymmetric price transmissiodshioue.
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1. Introduction

Market liberalization at the domestic level andha boarder level has been a dominant feature
of market reforms in most developing countries migirthe last two decades. Bangladesh has
undertaken extensive market reforms, its main fagpdin rice by both reducing public
intervention for procurement and distribution, apening-up most of the private imports since
1992 (Ahmed, 1996). Rice accounts for a high calshare in the diet of the Bangladeshi
population. It is also the most important cerealpcproduced and occupies a major share of the
farmers’ agricultural income and the employmenterBfore, a pre-requisite for producers and
consumers to benefit from this new and changingketagnvironment is the ability of market to
function efficiently. But if the market at the sjgdhtor through the value chain dimensions are
constrained by factors such as imperfect marketrmétion, lack of credit availability to finance
short run inventories, insufficient transportatidéeck of management skills, market power etc.

the inferred benefits from reforms will be jeopaed.

The liberalization of the rice markets in Banglddaas significantly changed the structure of the
markets. In the post-liberalization period, the\aités of the private traders have increased and
have contributed for the country’s overall food gy especially after a devastating flood in
1998 (Dorosh, 2001, Carl Ninno, 2003). Subsequetihiy Bangladesh government’s roles in
rice procurement and distribution decreased at thaiimum level. Thus, there is an emerging
market structure which is dominated by the privedders. Even though Bangladesh is one of the
world’s major rice importers, about 80-85 percehit® total domestic food requirement comes
from the domestic production which has benefittexnf the domestic market reforms. Market
liberalization has increased the rice productigityl therefore it has decreased real producer and
consumer prices (Irina Klytchnikova, 2006). Furthere, boarder policy has contributed to the
domestic price stabilization and national food si#gDorosh, 2001). So far, there is no study

which has examined the market efficiency captutivgpotential asymmetry either at the spatial



level or through the value chain. Examining the kaarefficiency in the regime of market
liberalization is mainly limited to the spatial Eyi. e., testing the law of one price (Dawson,
2002), and to estimating the structural determmmanft market integration (Golletti, 1995).
Therefore, there is a dearth of information onnhture of the price relationships in the vertical
level under the new market structure. The vertigtdgration of grain markets plays a crucial
role in improving the food security and the welfafethe poor consumers. The degree and the
nature of integration also determine the level rigrivention required by the government to
correct the inefficiencies in the market, if reqar Therefore, better the market integration,
lesser the intervention required by the governm&he food grain (mainly rice) marketing
chains are long in developing countries becauseasfy small scale intermediaries which make
the producer prices to be lower and consumer pticese higher, therefore resulting in the
higher price spread. This was true in the cas@winercial rice marketing in Bangladesh. There
was a widely-held belief about the domestic marketat possible manipulation in the
agricultural markets as well as concerns about sthierces of asymmetry. In the domestic
markets, a price increase passes very quickly tindhg supply chain compared to a price
decrease. As a result, perception by consumershangbvernment exists that at least the market
is being manipulated and raising food prices uhfagt the expenses of the poor households

who are net buyers and for whom food is a majoeadpure share (about 40-50 percent).

In the industrial organization literatures retaiicps are often assumed to be determined by the
conditions of the wholesale market (Tirole, 1988)the mark-up model, prices are determined
by the upstream of the supply chain to the dowastrealthough, there are some criticisms on it.
Examining the market functioning at the verticaldein developing countries is of importance
to evaluate how the private traders and the mar&etsdelivering for the producers and the
consumers’ welfare. It is also important to identihat kind of policy can be introduced, if
needed at all and at what level of the marketingircho correct the market inefficiency, if any.
The vertical price leadership at the wholesale ll¢oethe retail in the marketing literature is

inferred in one hand but also in the other hanthendevelopment economics literatures, there



are suspicious that in the developing country, rétail price might dominate the wholesale
prices but none of these are empirically verified @onclusive in any cases. On the contrary,
there are many empirical studies on spatial pmtegration of agricultural commodities in the

developing countries (Ravallioan, 1986; Baulch&7t Xuiper,et al., 1999; Abdulai, 2000).

Therefore, this paper is an attempt to fill up tpg. The paper address the research questions: Is
there a relationship between wholesale and retiaég in rice supply chain in the regime of new
market environment in Bangladesh or is price foromtindependent each other? Is the
wholesale market dominates the retail one or tlee-versa? Is the price relationship linear or
non-linear? In other words, whether price relatiopsn the supply chain is symmetric with
respect to price increases and price decreaseh@itesection describes the data used in the
analysis followed by the econometric methodologg aesults in section 3. The last section

concludes.

2. Data

The paper uses the monthly average wholesale aad peice of rice for Bangladesh. The
wholesale price data used for this study are tdkam Global Information on Early Warning
System, FAO. The monthly retail prices are takemfrdifferent published issues of Statistical
Yearbooks and the Economic Trends published fromgialesh Bureau of Statistics (BBS),
Bangladesh and the Bangladesh Bank (BB) respegtiVéle data period covers from February
2002 to June, 2007. The data period was selectéldednasis of availability of a continuous time
series data for the entire set of the price vaemlgonsidered. The data period considered here

seem consistent for such exercise as there wer@yatbnormalities in the prices.

3. Analytical framework and results

The paper follows different steps sequentially nisveer the research questions addressed in the
introduction section. Since the data are monthlgidait may contain seasonality effect.

Therefore we deseasonalised monthly data with gahalised (centered) seasonal dummy to



remove seasonality. The first step of testing egrdtion is to testing all the time series variable
for their stationarity. Therefore, augmented Dickeyler (ADF) and the Philip Perron (PP) test
were performed to test whether the data are diffexestationary or trend stationary and to
determine the number of the unit roots at the |leleth. The ADF tests use the following

equation.

k
AY,_c + pY,_, + Bt + Z dAY,_; + &, )
=

Where Y is the respective price series ahds first difference (Y-Y+1) operator and; denotes
white noise error term. Equation (1) tests the wfila unit root f = 0) against a stationary
alternative p < 0). We also test the presence of a unit rootguBinilip and Perron (1988) in the

following specification.
T
X =c+ Bt _5} + pXii1 + Ve (2)

WhereX; is respective time series, {%')’ is the time trend and T is the sample sizas the

usual white noise error term. This procedure, itt,fases a non-parametric adjustment to the
Dickey—Fuller test statistics and allows for deparmze and heterogeneity in the error tem.

Equation (2) also tests the null of a unit rgots{ 0) against a stationary alternatiye< 0).



Table 1: Unit root test results

Prices Series Deseasonalised level First Order of
(Tests) T—stat, | T— state Differences Integration
(t — stat,,) I(d)
Wholesale
Augmented Dickey Fuller -0.200 -2.492 -8.234** I(1)
Philip Perron|  0.350 -2.527 -8.250** (1)
Retail
Augmented Dickey Fuller -0.179 -2.507 -8.899** (1)
Philip Perron| -0.186 -2.402 -8.852** (1)
Critical values T, Tet Ty
Level of Significance 5 % 10 % 5% 10 % 5% 10 %
Augmented Dickey Fuller -2.907 -2.591 -3.482 -3.169 -1.946 -1.613
Philip Perron| -2.907 -2.591 -3.482 -3.169 -1.946 -1.613

Notes: Lag length for Augmented Dickey-Fuller (ADF) testdecided based on Schwarz info criteria (SBC) and
maximum bandwidth for Philip Perron (PP) test isided based on Newey-West (1994); ** indicates tivt root

in the first differences are rejected at 5 perdewnel; t-stat. t-stat. ; andt-stat,, indicatestau-statistics of random
walk with drift, random walk with drift and sloppure random walk respectively

The augmented Dickey-Fuller and Philip Perron upnitt test on each of the variables are
reported in the Table 1. The results of all théstesdicate that all price series are non-statipnar
at their level but stationary at their first diféeice. Note that the ADF and PP tests were done
both only with drift and drift plus trend models. time series econometrics, it is said that prices
are integrated of order one denoted by presemirg(1) and prices of integrated of order zero
denoted byAP,~I1(0). Here the order of the integration is one. Themfdine results allow to

proceed for cointegration tests for the testingléimg run equilibrium relationship.

Cointegration tests using maximum likelihood estimation

Once we found the price series (wholesale andlrpt&ges) are non-stationary we apply
Johansen and Juselius (1990 and 1992) maximunihiilael estimation technique, begins with a
vector autoregressive (VAR) model in which a vedbprice P x 1) at time t are related to the

vector of past prices. According to Granger repreg®n theorem, the vector Ras a vector

autoregressive error correction representatioherfdllowing specification:



k-1
APt:HPt—l-l_z[;APt—i-l_(th-l_wt (3)
i=1

Wherell = YP_ A; — T andl'; = —Y7_.. A

T Lj=i4+1

P, is a P x 1) dimension vector corresponding to the number rafepseries in which all the
prices are~I(1), thelIl, I'; and® are parameter matrices witR X P) to be estimated); is a
vector with deterministic elements (constant, trand dummy) and;, is a P x 1) random error
follows as usual Gaussian white noise process zgtb mean and constant variances. From the
equation (3), there can never be any relationsefpvdéen a variable with a stochastic treid,)

and a variable without a stochastic treh@). Therefore from the equation (3), three cases are
permissible. So, iAP,~1(0), thenl will be a zero matrix except when a linear comboraof

the variables irP; is stationary. So the specific interest of testsghe rank of matrixI{) which
contains long run information (also the loadingtdas) about the variables. First case, If rank
(M) = P, thenl is invertible and all the variables in levels atationary meaning that no co-
integration exists, Second, if rank) = 0, i. e.,T is a null matrix meaning that all the elements
in the adjustment matrix has value zero, therefooaege of the linear combinations are stationary,
and can be estimated the unrestricted VAR to iflettie short run-dynamics. Third, according
to the Granger representation theorem that whemafik (1=r) < P, there are r cointegrating
vectors or r stationary linear combinations ofthdables. For example if ranKi(=r) = 1, there

is single cointegrating vector or one linear comkbion which is stationary such that the
coefficient matrixl can be decomposed infb= af wherea is the speed of the adjustment
vector (loading factor) anfl is the long run equilibrium (cointegrating) vectbr this case, is
1(1) but the combinatiofP,_; is(0). So, the Johansen method is to estimatdttheatrix
from an unrestricted VAR and to test whether we ogect the restrictions implied by the
reduced rank ofl1. There are two methods of testing for reduced r@&hk the trace test and

maximum eigen value which are as follows:



n
Merace = =T ) (=22 (&)

i=r+1
Amax(r,7+ 1) = =Tln(1 = 2,41)  (5)

Where,/; is the estimated values of the ordered eigen gabbeained from the estimated matrix
and T is the number of usable observations aftetaf adjustment. The trace statistics tests the
null hypothesis that the number of distinct coimédigg vectors (r) is less than or equal to r
against a general alternative. Another statistatled maximal Eigen value tests the null that the

number of cointegrating vectors is r against tiberaative of r +1 cointegrating vectors.

The trace testAiacd and maximum eigenvalue\{ay results from equation (4) and (5) are
presented in Table 2. Many studies showed thatréfextion of the null hypothesis of no
integration by using only trace test is sufficieéatidentify the cointegration rank (Dawson and
Dey, 2002; Mohantgt al., 1996; Tayloret al., 1996). From the test results in Table 2, it imsee
that in the vertical level of rice supply chain t@in one cointegrating vector. That means this
cointegrating rank gives the number of stationargdr combinations of the price series. So it is
consistent with the identification of one lineamdanation of prices (as it is a bi-variate case)
that exhibits stability over the time. The leg léngias determined using AIC and SIC but as the
inclusion of the deterministic terms (constant &nedd) in the cointegration space is sensitive to
the identification of cointegration rank, therefomecording to Harris and Sollis (2003) we
estimated three realistic models which are denbyechodel 2, model 3 and model 4 implicit in
equation (3). Model 2 restricts all the determisisbmponents to a constant in the cointegration
space, model 3 allows linear trends in the levehefvariables and in model 4, the linear trend is
allowed in the cointegration space. From the tldi6ferent estimated models; we find there is no
evidence of cointegration in the case of model @ rmodel 4. There is one cointegration relation

identified in the model 3. Both the trace and maximeigenvalue tests rejected the null of no



cointegration at 5 percent significant level. Thedfication tests shows there are no problem of

the autocorrelation, heterosacdasticty and non-atliym

Table 2: Johansen cointegration test results

Model 2 Mode 3 Modedl 4

Cointegration rank (r) Test Critical Test  Critical | Test Critical
statistics values | statistics values | statistics values
()\trace), ()\ 0.95) ()\trace), ()\ 0.95) ()\trace), ()\ 0.95)

(Amay) (Amay) (Amay)

Trace statistiCSNgaco
Hy: r=0 vsHyi:r>1| 19.802 20.262| 15.133* 15.095 21.844  25.872

Hy:r<1 vsHi:r>2| 4.354 9.165 0.002 3.841 6.225 12.518

Maximum eigenvalue
statisticS Amax)

Hy:r=0 vsHyi:r=1| 15.449 15.892| 15.131** 14.26% 15.619 19.387

Hy: <1 vsHyi:r=2| 4.354 9.165 0.002 3.841 6.225 12.518

Notes: Figures in the parentheses are the 95% critichlegaof the respective test statistics, ** indisatbe
hypotheses are rejected at the 5% level

Testing Causality in the VECM framewor k

So far, there were only an attempt (Jayantaddad., 1997) to measure the relationship and the
causality between the wholesale and retail pricericé for major two cities (Dhaka and
Chittagong) in Bangladesh. The authors used comraitGranger Causality using F-test for the
causality without testing the long-run equilibriugiationship. If the variables are co-integrated
in the long run, the conventional Engle-Grangersadity is not a valid test. For testing the
asymmetry in the same study, the authors useda@ydummy variable to capture the increases
and decreases of the exogenous prices (wholesdleaincase). But the present study is an
attempt to use the state of the art methodologydsting first the log-run relationship and then

the direction of the causality followed by the asyetry test.

Once it is found that there is a long run-relattopsbetween the prices, but there is still a

problem of identification the direction of causaliTherefore, the existence of cointegration in
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the bi-variate relationship implies Granger cawgalvhich under certain restrictions can be
tested within the framework of Johansen cointegrnathy standard Wald test (Masconi and
Giannini 1992; Dolado and Lutkephol, 1996).alimatrix in the cointegration matriXIj has a
complete column of zeros, no casual relationshiptelkecause there is no cointegrating vector
appear in that particular block. For pair-wise e@uslationship, it can be written in the

following two equations

k1 k2
APWictty + ) BPWes + ) BprPRei—anZiea+aa (4
t=1 t=1

k1 k2

APRi—uy + ) BpwPWii+ ) BprPRi_i — 312541 + & (5)
t=1 t=1

In the equations (4 and 5), there are three pessiédes of testing causality if the variables are

co-integrated in the long run:

a) a11 70, 02170, which implies bi-directional causality meanitgt there exist a feed-back

long run relationship between two variables anddovidual price play leadership role

b) a1 =0, a1 #£0, implies uni-directional causality and wholesaiiEe granger causes to the

retail price, retail price is weakly exogenoushistblock

c) 021=0, a31:#0, implies uni-directional causality and retail qarigranger causes to the

wholesale prices, wholesale price is weakly exogeno this block

There can never be both; =0, 02;=0 as our previous result shows that there is g lam
equilibrium relationship between the price seriBse tests results clearly failed to accept the
reject case (a) and case (b) but accept the cds&dghn the bi-variate price relationship, the

wholesale price is weakly exogenous.
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Table 3: Restrictions on the VECM for testing causality between theretail & the wholesale

prices
Rank (1) Trace test Max. Exogeneity tex Causality direction
eigenvalue Retail price Wholesale pric
Hoio, =0 Hpia,, =0
vs Hyra, #0 vs Hyra, #0

Hp: =0 vws | 15.133*  15.131*

Hyi:rz1 [0.095 [0.034 Uni-directional
4.698** 2.283 (wholesale prices
Hyr<1 vs| 0.002 0.002 [0.030] [0.131] cause retail prices)

Hyr>2| [0.961)  [0.96]

* and ** indicates the significant level at 5 peent and 10 percent respectively; the significamellare in the
parentheses

Testing Asymmetry

Houck (1977) developed a test for asymmetry inpthee transmission based on the splitting of
price variables into increasing or decreasing ca®#iser studies, notably Boyd and Brorsen
(1988); Kinnucan and Forker (1987); Baily and Beorg1989); Zhang, Fletcher, and Carley
(1995); Mohanty, Peterson and Kruse (1195); Willkkdnsmire and Bernard (1997), Peltzman
(2000); and Bart Minten (2000) Aguiar (2002) folledvthe suit. All of these studies differ from
each other in technical point of views but focudieg testing of asymmetry in the agricultural
and food markets in the developed countries. Wit éxceptions, all the previous researches, at
least in the agricultural economics literature hanat considered the inherent time series
properties of the data i. e., non-stationarity d@hd long run equilibrium relationship. The
asymmetric error correction model approach was vatad first by the fact that all the
aforementioned approach in the Houck specificati@s not consistent with the cointegration
between the retail and the farm price series (Voant®©n-Taubadel (1998) and von Cramon-
Taubadel and Loy (1999)). They first recognizeditit®nsistencies by investigating asymmetric
price behavior of producer and consumer pricef®fork market in Germany. They concluded

the classical Houck approach is fundamentally irerwith cointegration between two price

12



series. Two recent articles by Meyer and Von Crafhauabadel (2004) and Giliola Frey (2007)
provided a comprehensive discussion of the possilses and types of the asymmetric price
transmission along with a brief review of the engairworks done during last couple of decades.
The authors concluded that the existing literatarar from being conclusive and it has largely
been method driven with little attention devoted the theoretical underpinnings and the
plausible interpretation of the results. Therefonech interesting theoretical and empirical works
remains to be done. All the literatures discussbdva are based on the asymmetry in
agricultural markets in developed countries butglee not many such studies in the context of
the developing countries. There are few studies whalt the asymmetry problem in the
agricultural markets in developing countries nogaBbdulai (2000), Michele and Johann
(2006), Van Campenhout (2007) and found the existeof asymmetry in the developing

countries agricultural and food commodities markets

To test the asymmetric transmission in the pricesuaed the asymmetric ECM-EG modeling
approach. In this stage, based on our results witegration and causality we proceed for
focusing the asymmetric error correction represemtain the form of an asymmetric error

correction model. When the two variables are cegrdted the estimates in the Engle-Granger
(1987) two steps methodology are super consistbat, is why we decided to estimate the
asymmetry using this methodology. From our earésults, we use wholesale price of rice as

exogenous for estimating the static OLS, so that
RPt:yO‘l‘ylWPt"‘l/)t‘}‘gt (6)

In where the RP is the retail price, WP is the whale prices, t is the time trend and the

usual error term. The short term dynamic price stdpent based on error correction model is

k1 k2
ARP, =ty + ) BrpfRPe+ ) BupAWP—aéyte  (7)
i=1 i=0
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From the equation (7§,,andp,,, measures the short run impact of changes in retais and
the domestic prices respectively hutmeasure the speed of the adjustment to the long ru
equilibrium, &,_; is the estimated lag residuals from the long romtegration equation in
equation (6). As we expect that the adjustment tdsvéong run-equilibrium and adjustment of
wholesale prices increases and price decreasesd®wetail price, that is why, the equation (7)
can be re-parameterization into equation (8) bittsgg the wholesale price increase and price
decreases and also the adjustment towards longquitibrium when the error correction term is

positive and negative values. The asymmetric @djastment of equation (8) is as follows

The ECM-EG asymmetric model has the following form

k1 k2 k3 k4
ARP = ) By RPZi+ ) By WP+ @iaZuecn + ) By RPEG+ ) By APWE,
i=1 i=0 i=1 i=0
tafiZipq + & ®)

From the equation (8), the existence of asymmetily,be tested by the implementation of the
Wald y*-test for the hypothesis thatf; = aj; as well as the asymmetry B}, = B, with
different lag periods. In addition we also tests bypothesis ofﬁr*p(t_l) = Brpe—1)- If any of

the hypotheses are rejected then the asymmetic eorrection model is superior. We also
estimated the symmetric error correction model ¢oify our results that both the series are

cointegrated.

14



Table 4: Results of the symmetric and asymmetric price transmission

Regressol Symmetric ECN-EG mode AsymmetricECM-EG
Co-efficients t-statistic: Cc-efficients t-statistic:
Intercep -0.247° -2.59¢ -0.243* -2.48:
AWP, 0.269** 2.82: - -
AWP,_4 0.2E3* 2.26( - -
ARPt—l '0286.‘ '251; - -
ARP*,._, - - -0.308’ -2.051
ARP™;_4 - - -0.33¢ -1.39¢
AWP* - - 0.474** 3.12¢
AWP™ - - -0.08: -0.50¢
AWP*,_, - - 0.352* 2.11
AWP*,_, - - 0.16: 0.94:
AWP*,_, - - 0.424** 2.88¢
AWP*,_, - - -0.10z2 -0.56¢
af - - -0.00¢ -0.06(
a; - - -0.566** -2.78¢
a -0.247** -2.597
R® 0.3¢ 0.5¢
Ramsey IESET tes 3.16 [-F (1, 57 3.417 [~F (1, 50
LM autocorrelation te: 1.76 [-F (2, 56 0485 [~F (2, 49
Normality test (JB 2.77[0.25 1.2¢
ARCH tes 0.813 [~F (1, 60 0.761 [~F (1, 59
CUSUM tes Lies within the 5% level c Lies within the 5% level c
significance significance

Cointegration equation in the first stage CM-EG

RP, = 4.759 + 0.704WP, + 0.056¢
(4.455) (7.859) (6.812)

Test forcointegratiol Hy:a=0 vsHy:a #0
(No cointegration)
Test forcointegratior Hy:af; = a;; =0 (No

cointegration)
Wald Test for Symmetry

Hypothesis 1: Hy:af; = a;; vs Hy:af, # ay

Hypothesis 2:  Hy: B, = Bwp VS Hyi: Bup # Buwp

Hypothesis 3:  Ho: Bupt-1) = Bwpe—1) VS Hi: Bupt—1) % Bup(e—1)
Hypothesis 4:  Ho: Bupct-2) = Bupe-2) VS Hi: Bup(e-2) # Bupt-2)
Hypothesis 4:  Ho: Bry(e-1) = Brpe—-1) VS H1: Brpe—1) # Brpe-1)

¥’ (1) =6.747** (0.009

v¥(1)=9.317** (0.009

v*(1)= 3.676* (0.05)
v*(1)=4.530* (0.03)
v*(1)=0.514 (0.473)
v*(1)=4.162* (0.041)
v%(1)=0.009 (0.935)

* indicates the hypothesis are rejected at the gm level of significance, the probability levate in the

parentheses
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Table (4) shows the results of the both models. Aypothesis of no cointegration is rejected in
the symmetric error correction model. The sign #re magnitude of the error correction tem
provide the expected results. Our specific inteoégesting the asymmetry, therefore we tested
different hypotheses which are given in the Tabénd denoted from hypothesis 1 to hypothesis
4. We failed to reject the null of symmetric adjsnt towards its long run equilibrium. We also
failed to reject the null of the adjustment of wésale prices increase and price decrease towards
the retail prices. So the estimated model suppoeragymmetric price transmission for rice in

Bangladesh.

4. Conclusion

The paper focuses on time series estimation tahesprice transmission and the asymmetry in
the vertical level of the rice supply chain in BEugsh. The objective of this paper is to estimate
the link between different levels of supply chaor tommodity rice which is subject to the
different level of controversy in the policy levelhe result shows that the wholesale and retalil
prices are integrated in the long run, and in the of the industrial organization theory and the
mark-up model in the pricing analysis, the wholegaice (as upstream) plays a leadership role
to determine the retail price (at downstream). Reslso confirm that the consumer and public
concern about the asymmetric price transmissionvihalesaler pass on increases in wholesale
prices to consumers as quickly as wholesale pioeedses holds true. Note that our analysis is
not confirming the sources where the asymmetry soimoen. There can be considerable interest
to find out the causes of the asymmetry and thexeraich remains that to be done in the future
research in this aspect. Therefore, the policy makeuld be very cautious to formulate any
decision on the existing private traders dominateadkets efficiency which supposed to be much

welfare enhancing for the poor consumers who matpends on the markets for rice.
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