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• 
Abstract 

• 

The paper "Spatial Pricing Efficiency i.n Groundnut t-1B.rketa 

in · Tami lr1e cli..1. · · .. th �·. ��· ·r, l ,-• r· ,,._, ,:;., ..... l.: - -::.·,.�- .
.
• l v'L.' -· i:; efficiency of price informa.tion 

diff11sior1 price integration across markets. It :.s 

demor1st-re.t.ecl tha.t, r-,r·ic�e integration acr·ose market.a rather than 

spatial. inte.sr·ation of markets is a prerequisite for rn.arketing 
" 

efficiency though not a sufficient condition. Further, price 

integr.s.tion ie a n:ecease.ry condition fol: ... e.n efficient allocation . 

CJf resources by tt1e ·producers. And e.lso, the concept of price 
. ' 

integration is more amenable for teetins· re.her than epfJ.tial 

integration with the available data. 

In order · to evaluate the pricing effioier1cY or price 
• 

· integration ,; efficiency across markets, monthly wholesale price 

aeries -�, data, for groundnut kernels in 10 market centres 

distributed acr·oes the eta.te :, for tru� I-\er·iod 1975-76 to 83-84 

have qe�n ane.lye�ed. 

Tl.·1· : . , • _.;., ,:· 1 l. •..J • . .; 

' . . . 

• 

integration - zero order 

cor·re let ior1 c:(:;-ef f ic�ient,s, correle.t ion co-ef ficients of residuals . 

of price ser·iee and re.sreeeion a11alysis of residue.le; of price 

e·er·ies between marliet centres have beer1 estimated and ueed in 

the anal11aie. Ae it. h!,.6 been demonstrated, in the paper, zero 

order correlation co-efficiente are ueed to mea5ure the degree of 

inter-dependency between markets irl price formation .. The 

·correlation co-efficienta of reeiduala of price eeriea are ueed 

to. ascertain if the desree of inter-dependency of markets in 

pr·ice formation ae depicted by zero order price corr·elation co-

,,., �,.,,1··Jl.' i: ••• , ·. ', ,----- -· .. 
'l•t : · ; ,.; ·' ' · · I . ·j ' ' , ,  .,. • : ; . • i 
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• 
efficients ie dt.e to pr·ice infor·mf.:l_tion dif.fusi(>n bet,ween market,e 

or d1.1e to synchornc,ue time and· seasonal trends across rr1,.,.rkets. 

Resreasion analysis of residuals of price eeri.es between 

markets ie ueed to test if price tranemiseion ia instantaneous 

and efficient. It. should be i:.•ointed out the.t, the 'l.nalyeie of 
• 

epattal 
\ 

price differences or transport mar:·g;i.n analysis lead.6 
• 

to 

. :i.ncc>ns istencY between results \'Jbtained and priori' 

ex:pec.!ts.t ion� gi ,1en the complexi t iee of real world tradir1s P6.t terr1 

li.ncl ttie r·ee1J.l te.r1.t ca.tiaee of I-•rice v.arie.t ion acr·oae markets; the 

regression analysis of residuals of price series between market 

cen�res le adopted to teat the efficiency of price transmieeion. 

a.re 

The 
.... -

various analyses carried out indicate that the 

inter-dependent, .and that the price transmission 

markets 

or price 

. �ntegration· is, generally, efficient and 
. , , 

instantaneous between 

. 
market� for groundnut in Tamilna .. :iu .. 

• 

• 

, 



*· 
SPATIAL PRICING EFFICIENCY .lli GROUNDNUT MARKETS-

1.li TAMII,NADQ 

Introduction 

Market integration across epace ie evaluated using zero 

ord.er ' r,r-, l'"'t-::. r .- -· .,J 

difference�B 

c·orr·elation cc,-efficiente and epatial 

refl':�rred to ae me.rsin 

price 

Several 
. 

researchers have tested for spatial integration of markets on the 
.. 

assumption the.t it ensures t.he exist:ence of free markets and free 

markets ensure pareto optimal resource allocation across space. 

It has been demonstrated by Newberry and Stislitz {1984) that 

existence of free markets, alone, need not necessarily guarantee 

the existence of pareto optimal allocation of reeourcee. 

Further, Harris, B (1979) arsuee that, spatillY integrated 

markets need not necessarily guarantee the existence of free 

markete. We do not venture into the oontroverey on free markets 

and pareto optimality and also agree that spatial intesration 

of markets need not necessarily guarantee the existence of free 

. markets .. 

r:! ' ,.21.ven that spatial integration doee not suarantee the 
' . 

existence c•f fr�ee markets, the· question that arises is why do we 

study spatial price relationships? Price movements, peree , in 

related markets merit attention as they reflect or represent the 

movements of equilibrium pathe of demand and supply for a 

--------�-

* Thi6 paper is revised vereion of one of the chapters of my 
Ph.D.. theeia 11Marketins: of Grottndnut in North and South Arcot 
Districts of Tamilnadu" submitted to the University of Madras, 
1987. 

-----· · - . . . .  
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particular produce. The degree · of proximity of the i _ pr ce 
movement. and the speed and accuracy of price adjustments requires 

, Q e PB UB O unr erstand the speed and 
to be assessed. �s it h 1 t d 

accuracy of price information epread or the efficiency of price 

trar1emieeion between rne.rkete. We believe that, price 

transmission or information epre.ad is e. prerequisite for· 

achieving the efficient allocation of resources aoroea 6pace, 

though not sufficient to guarantee the pareto optimal allocation 

of reeourcee. Information spread , also, help the market 

intermediaries to identify the substitutional possibility between 

markete. In this regard, the etatietical toole that �re, 

11orme.llY, employed like the zero order price oorrele:tion co­

efficiente and absolute spatial price differences are too simple 

and need to be modified, ae will be demonstrated in the following 

seotione. 

Adequacy ond Inadequacy Q.f Qorrelotign Ca-efficient Analysis; 

For the s.e.ke of eirnplicitY, let 11s sssume, that· ther·e are 

only three markets A, B and C, of which A is a produoins centre, 

B ie a final demand market and C ie an. isolated ·market. It is 

aesu.med, further, that eupply is fixed in the ehort run in all 

the three markets. To start with, let us eupPoae that all three 

markets are in equilibrium. The equilibrium prices satiefy the 

conditions that P =P ..._K , F · =P +K and P 
tB tA A tB tC C tA 

p 
tC 

where K and K are oonetante equal to the transportation coats 
A C 

. .  

between A and B and between B and C respectively. In thie 

hypothetical situation prioe that prevails in C reflects its own • 

. . . - ··· - ·-- -- ·- -· ·  

• 

-------- ··--·---
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demand and supply condition, which ie exactly eynchornous with 

the demand and eupply conditicne in the other two centres. It 

should be observed� from thie imasinary situation, that there 

exists no substitutional possibility and that intesrat ir1s, 

epatially;J C witr1. A or B ·1B net goins to help achievins pricing 

eff ic i1::ncy l.)et,'vft:;et! mf.J.rkete .. 

Let us e,uppoee �hat in B, the price rieee due to an upWard 

st1ift. in dema.nd cur·ve. Price riee in centre B will attract more 

supply from centre A ae A and Bare linked. Increased flow of 

cornrnodity from A to B reduces the available supply in centre A, 

which results in increase in price that prevails at centre A • 
. ,' 

This adjuetment continues till a new equilibrium is reached. The 

new equilibrium between A and B will satisfy the condition that 

p 
t+lB 

= p + K 
t+lA A 

• In thie new equilibrium eitue.tion K 
A 

will 

be equal to K in the initial period, if and only if :J pt·ice 

increase · in centre B due to increeee in demand is exactly 

t.r.ansmitted to centre A. Correlatio11 co-efficiente worked out 

between prices in cent�ee A and B will be equal to 1.0 ae these 

markets are integrated. Correlation · co-eff1c1ents estimated 

between the prices of centree; A and C and Band C ,  will be equal 

to zero indicating the exietence of substitutional possibility. 

In this eituation :J ae is evident, correlation co-efficienta equal 

to 1.0 reflect spatial· integration, while correlation co­

efficients equal to zero.indicate spatial disintegration. It 

appears that correlation analyeie of prices between markets by 

different researchers are baeed on this simple hypothetical 

situation. 
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In or·der · to have complete understanding of what 

correlation co-efficiente indicate and to make the inference from 

correlation co-efficient �nalye1e meaninsful, it ie fruitful to 

consider a few other situations. Consider a second situation in 

which all earlier aesumptione are valid, and imagine that the 

demand cruve in centre 'C� aleo shifts upward. Further, aseume 

that new equilibrium reached in centre 'C' in this second 

situation exactly eynchormisee with the new equilibrium reached 

b.etween certtr·es A and B, and that which fulfils the equilibri1.mt . . 

conditione listed in the first eituation considered. Correl�tion 

co-efficiente worked-out between pricee of any two centres will 

be equal to 1.0. In this situation correlation co-efficienta of 

pricee between the centres A and B indicates BPatial integration 

while that between A and C and B and C indicate6 association of 

pr·ices .. 

In a third eituation, 1.nstead of aeeuming a shift in dem(1nd 

for the produce, aseume that transportation coBt between A �nd B 

goea up .. The increase rn the ooet of transportation leadB to 

increase in price that prevails in centre B, while prices in the 
' ; 

.other centres remain constant. Even though markets A and B are 

epatilly integrated, correlation co-efficient of pricee in c�ntre 

A 
' ana B will be equal to zero. And aleo, the spatial price 

difference· , that ie tranaport margin, will be exactly equal to 

transfer coet. 

In a·fourth situation, instead of aaeuming that market C is 

an isolate·d market, assume· th'at "C" ie :, aleo, a final demand 

. . .. ·-· · ·  .. . - - .. . -· - -· .. · ·· ····-
- . . ... - ·- - - - _,, ---

-

- --.. . · -- "·--------,. . . . ·- ·- .. --... - - · - . 

• 
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centre. Now C!entre ·· C .. also deri veB i te supply from centre 
·.
A ,. 

. 

Upward shift in demand in centre 'B" results in increase in price 

e.t cent.re ... B
..

. ThiB increase in price at centre .. B
.. 

attre.cte 

more supply from centre .. A "' , which ree-ul ts ·1n reduction in supply 

for centres 'A "' and 'C' . This reduction in eupply leads to 

increase in prices in these centres. The process o.f adjustment 

continuee till new equilibria are reached, eimultaneoualy, in all 

rnarket6. The new equilibria will sat.iefy the conditions :- P +lB :: 
• 

·p +K . � n� P P K K Q - = + , where K and 
t+lA 1 t+lC t+lA 2 1 2 

are traneport 

margi11s ec.;.u8.l to tr·8.nsport.at ion coat a ·bet,ween centres ... A" and "B' 

and ... A
,. 

ancl · .  C, reeI.1ec�t1,1ely. Price correlation co--efficients 

worked out between prices that prevails in any two centree will 

eqt:tal to 1. O. Correlation co-efficiente of prices between '"·A' 

!\nd .. B · and. -- B · a.nd ... C·'" are dv.e to epatie.l integration and that 

between the prices of '"C' and "'B' are due to price tranemisBion 

through common supply centre "'A '" 

. 
• 

The above examples have concentrated only on price changes 

in the ahortrun and ie reBtricted to few markets. To genereliee 

these examples, euppoee that there are �M
'" 

supply centres, ... N
,. 

final demand centres and "K' intermediary or non-final deman0 

centres form t f f . � a eye em o ree m.arKevs. · Further, aeaume that 

there exiet.s a grcn.1t1 of markets the,t- are 011t'Bide the e:vetem ant 

behave in.de1=,er1.d.entl:l, Under this eit:u-B.tion, it could be that. tht 

"' i
,. 

th f ir.18.l dem.s.11cl me.rket and "j ,. t.}1 non-f in-6.l demand market that 

.s,r-e e lemente in the' free market eyetem are not directly re late, · 

thro11gh trade. However, there exists a ... K ,. th non-final deman ·, 

market, in the system, which is directly related to the �i"t 
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final demand market .  The .. K · th and ' j '" th non� f ina 1 (lemand 

markets hav·e common eourc:e of supply viz .. r .. th ae.sembly market .  

Now, changes in prices that . occur in the ' i ' th final demand 

market are transmitted to ' j ' th non-final demand market ,  through 

.. K
'" . d .e.n Thua wr1atever happena in one market is tranemitted 

t , �  .. o 8.. l. other markets in the system either through direct or 

ind:l rect trading connec�tiona , which help the syatem to reach 

eq1-1il ibrium . • 

The ieolated markets behave differently as changes that 

occur within the isolated markets do not set transmitted to other 

market centres . If  correlation co- efficiente are worked out 

between the prices of different markets that form the system, all 

the price correlation oo-eff1ciente will be equal to 1 . 0 ,  while 

cort·elation co-efficienta of pr1ce5 worked out bet".'1een market 

oentree that form the eystem and the group of markets that &re 

ieolated will tend to be zero . Correlation co-efficiente . of 

pricea approaching 1 . 0  indicate that the markets are either 

dir·ectly or indirectly related . Thu.a i:1rice transmiaBion that 

takes place either through direct or indirect trading connectione 

help mo.rkets in the eyetem reach an equiiibrium eimultaneoualy , 

wr1ioh eee1ns to be an appropriate situation in the real world . 

Correlation co-efficiente equal to zero indicate that the markets 

behave independently and that there exists substitutional 

possibility . Coneiderins the various poea1b1litiee , it is 

stronslY felt that correlation cp-effioiente can be used to 

identify the price tranemieeiop between the markets to infer on 

substitutional poeeib1lit1ea between the markets . However � it is 

--------- ... . .  , _, _ __ _ _  , .  
:i , . . . - � 
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• riot, a sufficient measure to infer ir1terdependency 

me.rkets s 

between 

Aa pointed out in the first example, the equilibrium path 

ma.y be eynchoronoue indicating that there no 

substi tutic1nal poa_sibility , due to externalities 

exists 

such 

syr1cb.oronoue time trend in consumpt ion and production, and 

sea.sc1nali ty··· -.. in production and consumption. For this reason , it 

bec�cL'TJ.eB · ·· essential to construct an -index that e.djuate for theee 

e}-::ternali ties to infer on market dependence . One auoh index 

happenB to be the correlation co-efficiente of residuals of price 

series between centres,  where in the trer1d and ae.aeonal movements 
ii 

ir1 price series in different cerrtres· ·a·re e liminated and price 

fluctuations peculiar to each one of the centree are correlated 

with each other . Thus in .this paper,  we uae both correlation co­

efficients of absolute prices and reeiduale of prices to infer on 

substitutional poesi't1ility between markets ar1d me.rket dependency . 

So far ,  v..1e t18.ve concentrat.ed on eetal:1lir5hing the use of 

r.:orrelatior1 cc1-effi:.:: ier1t to infer on eubstitutional possibility 

and on market dependence J but have not dealt with a etatietic to 

infer · on the efficiency of price adjustments . Simply put , the 

degree of proximity of price movement between markets ie analysed 

through price cor�elation co-efficient and whether the p�oximity 

of price movement ae reflected by zero order pr·ice correlation 

co-effieient is due to market dependency ie examined through 

correlation co-efficiente of residuals of price eeriee between 

rne.rket centre a .  Thie in i tee lf is not euff icient to establish 

that the market depe�dence reeulte in efficient price formation 
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or efficient price tranemiesion between markete . 

price difference at dif.ferent. :r;.•ointe of time need to be carefully 

examined. · To this end , epatial price difference analysis haa 

been ,�arriecl Oi.J.t by several researchers euch as Cummings ( 1967 ) ,  

Gupta. ( 1973}  , .l tJme. Le le ( 197 1 )  etc on the aeeumpt ion that spatial 

price differences �t different points of time will be exactly 

equal . tci transfer coet if the m.arkete function as competitive 

fr·ee markets . Problems with such ane.lyeia and the modification 

of the analysis are dealt with in the next section . 

Problema with Absolute Transport Mars1n Analysis and the 
Modifications 

Analyaie of transport margin or spatial price differences 

reete on two crucial .  assumptions: unidirectional flow of 

commodity between markets , and uniformity of the · pr·od,lce 

tre.nea.cted between markets .. The first assumption t·equires that 

t�e markets considered mu.et be physically connected and there 

m1.1et . be·  direct flc>w of commoditiee frorn one to the other . Aa 

disc11aeed e:�ar 1 ier ,  the markets may be directly connected or 

inclir-ectl11 connected an,:l the real "'i/lorld trading pattern 1B 

coF..plex, and hence the firs� aaeumption ,  ie not valid . However , 

one could still  hold on to the expectation that spatial price 

differences may be either zero or equal to tranBfer cost 

depending on whether the spatial price differencee worked . out are 

between supply centres,  and between eupply centres and final 

demand or intermediary markets. Here again, it should be pointed 

out tltat , this analysis depends on the second assumption tl1at the 

" ... _ _  , _____ _ 
• 
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prod1J.ce r)etween me.rkets are of 1.1niform quality an<J 

that price · difference arise , at a particular point of time , only 

due to transfer of the produce between markets .  Considering the 

real world situatior1 , • - • 
• _J .•• l"'t ") �·· .... e -·� ,�r .... , ,,.,n 1-J ".1.  .... o · a · l u '-·:.&.::.l.J; .. 1 �· .L. IJ to be far frotn 

rea.lity . In the real world price difference arises due to ( 1 )  

q1.la.lity . differences in the produce traneacted that arise due to 

intra and inter· regic,nal variations in agro-clime.tic conditions , 

( 2 )  tr·.aneporte.tion CCist., ( 3 )  advante.se enjoyed by ml!irkt.;t centres 

by beins located close to a final d.emand centre , { 4 )  size of tt1e 

.. markets and the resultant, risk and uncertainity rela.ted to 

trading between them and ( 5 )  data defects. Realisation of this 

fact calls for modification in the analysis, so aa to take c�re 

of · these elements of 1?rice · difference ·�_:.etweer1 marke
.
ts . In order 

·'- o .  011
°

'--js+ Di-·· t 1 ,9 ;·,E: \.I �' .... L VU.$ . .1. - -· ... the importance of t.r1iE . '!.·1roblem > tl!l.bles 1.1re 

provide,J. fr·{:!rr1 th·,ic1. Lele { 197 1)  and Kainth , t3 . S .  ( 1973) . Or,e could 

see ( frcim T . . 
ab J...r:-� t-.io .  1 )  t.ha.ti while correlation co-ef f ic ier1te of 

weekly wholese.J.e �1r·ices of  "'1i1eat:. between primary markete. of . 
, ;  

. .  , 

Punj ab e.nd fine.l dema.nd market Delhi ar·e well above 0 . 90 ;  for 

considera,ble 1:1uro.oer of  vjeeks tl".1.e p.cice cliiferences are ·negative . 

And also 1 it could be eeen from the same table that , where the 

price differ·ences ar·e positive, the transportation cost exceeds 

price differences for large number of weeks . Similarly , in 

Kainths " study � correlation co-effio·ients for wheat exceeds O ,  7() 

while the price differences are . much lower than transfer cost . 
. 

:
. 

. . 

These results could rtot be explained in terms of .. 
a priori "  

expectatiol' , which may be because , the various components of 

price vari.B.tion · may be acting in dif ·ferent directic1n .  In this 
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resard Uma Lele herself admits that . price .for com�1are.ble 

varieties of wheat acr·oes markets a.re nc,t available .. Thus :, this 

calle , for an analyeie that takes care of thie problem . To this 

end !I regression e.nal),"Bie. of residuals of price aeries may be an 

appropriate one , where in we assume that all price variations 

e.ttributable to fe.ctore otrier than that of demand and supply 
. . . 

flectuatione in the lens run tend to be additive . To put it in 
. 

simple words , variations in prices due to other factore are 

c:apt1..:tred in intercepts of r·esreesiona of absolute prices which 

get eliminated with trend . The reeiduale of prices after 

eliminating time and seasonal trend reflects only · irregular 

va.riations I-,eculiar· to each one of the centre and the equation 

takes the form �- .,.....,. 
+ b RP +V where R:E-,1 and Rpj are :..I ,... - a .!. •1.l.. -

i 0 1 j t 

residuals of  • price series . With these considerations , source of 

data and the emprical r·esults obtained are provided in what 
::. 

followt:i .. 

Dat� 

'. 
\ ' 

'· 

Whole�ale I-•rice series data of sr·oundnut kernele for 9 years 

ar1d 10 centres have �een collected for this analysis from the 

-. Annua.l Sta t is.ti�al Abstracts .. of Tami lnadu . The markets :t for 

+'h  ,... e eake of convinient presentation a.re claseified ae assembly 

markets or producing centr·es and final demand markets . The first 

group consists of market centres such as Cuddalore, Panruti ,  
' -

Vel lore , Polle.chi , Erode, Jayankondam ai'1cl !3alem :i .,..,hile the second 

srcup consists of larser cities , euch as Madurai , Coimbatore and 

Madras . These grouping is adopted for convenient presentation of 

results rat.her tl1an for· ertrict classification of market centres 
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for �nelyeis as moBt of the market centres that form the first 

sroup do not re1neir1 8.5 8.eeembly centres · throught, an year .. 

Depending on the arriv"e.l pat.tern , the markets act us assembly 

markets in certain months a.rid for· the rest. of the. period act 8.B 

intermediary m.e.rket,s . Given t,hie obeerv8.tion , the analyses are 

ca.rried out w .. i th respect to Cuddalc1t·t:=..: ,  Pe.nrt1t i e.nd Ve l lore , which 

a.r·e the · i rnt:.ic,rt,,�.nt assernbly and inter1nec!ier·y mtt.rkete of the two 

rne. jor· g:�·ci'.J.t,.(1:11u.t f•r:c!r.l1.J.cir1g die�ricte of 'rl!.milnadu for "1hich data 

ar·e pr·ovicJ.+3cJ. ��n the ·· Statistical Abetr·8.ct ,. of Te.milnadu .. 

Correlation AnalvBis cl Absolute Price Series; 

Analysis of correlation co�efficients of absolute prices , as 

indicated earlier , has been carried out in relation to the three 

market .centres viz . Cuddalore ,  Panruti and vellore and the 

results .are provided in Table No . 3. From the table , it could be 

seen that all the 24 price correlation co-efficients worked out 

for the period 1975-76 to 1983-R4 are well above 0 .. 90 . Fifteen 

of the 24  correlation co-efficiente are above 0 . 97 and 8 lie 
. . 

between 0 . 95 and 0 . 97 � while one in less than 0 . 95 but exceedB 

0 .  90 . Theee correlation co-effic1· . :.: r1ts indicate that there exists 

no substitut ional possibility between markets . Further :, they 

indic�te that the price movemer.t in related markets are etrongly 

associated . However :!' �e indicated ea.rlier ) tl1is ana.lysis in . . . 

i tee lf is . l1ot c�uff icient t.o inf �r on mar·ket dependence and hence 

correlation co-efficient analysiB of residuals of price series 

have been carried · out and the detaile are provided tn the 

following Bection . 

, � --:!: ;ijj 11� ,,IJ I ;  ' . • ,tt ' ' 
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Correlation Analy5is .Qf Residuala Q.f Price Series; 

Blyn , G .  { 1973 )  e.nd HB:rr1e , B · { 19'":' :) ) are of the opinion , ae 
� ,  . ,  + .l;.: :""'. ....... • - �  .•·· • . , .. f"• ,- ·- • ,_. : ;;). _ . .. .  , . . .  . . . :; .· f � :.� ··-' rr:B.rkete need not, b� highly dependent as 

:E-11ctttrecl by t.t,.e s:L1nple correlation co-efficiente..  . The secular 

.e.nd see.eonal ·trencl \'.)otnI-,onente present in the price seriea misht 
. : .• 

P, ·1e· h · , ,T·, t'ne , 7 L· ") 
.
.
. 
- .-::. ,::.· ,

.
, +- ,.,, .c.=.-, 

" v.,J:"' " ,:� . •  L ,_.;_ ·� ,,J \,/ .i.
. 

.:..I '.J .t,• ·.J order price correlation co-efficienta . 

Hence , the reeicluala of long price aeries afte·r eliminating 

aeaaonal and time trends are correlated . Thie analysis will help 

us to identify if price variation due to irresular variations in 

demand and supply conditionB in related markets are tranBmitted 

among them or not . 

We assume that the price time seriee are additive and that 

cyclical . c9mponents are unimportant . The assumption that 

cyclical compone11te are ttnimportant might look odd ) but. given the 

length of the time series to be 9 years, this assumption seems to 

be more pla1..1sible . In · oz·der to cibtr:. : . ..... ! the irregular or random 

oomp<)nent s ,-, +-,_.. _:. ser·ies : The r:ornponent hae been 

by &seumins a linear trend , the estimated trend 

prices deducted from the actual or observed abeolute 

prices . Secc1ndlY , the seasonal component of the trend removed 

series have been calculated ueirs twelve month moving averages 

and have been subtracted from the trend removed observations to 

obtain the irregular flectuation in prices peculiar to each one 

of the cent1 .. es . 
• 

The residual series of prices have been used to est imate the 

24  residual price correlation co-efficienta,  which are presented 

---·-'--
! J :u . 

--- " . . .. . .. . .. . . . .  . 
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in ta.ble .. I t  c�otil cl be observed fr•cim the table th6.t 17 of tt1e 

24 correlatior1 co-effic:centE� a.re a.bc1ve O .  7 ,  o.rtd furtt1er all the 

residual correlation co-efficients are significantly. different 

from zero at 5 per·<.:;c:r1t l�vel . Tr1e resul to lu1pl!v· that markets are 

inter-dependent in i:1r·ice formation , but the degree of dependence 

· varies between tl1e mar·kets t�onsidered as indicatecl t;y tr1e 

absolute value of the correlation co-efficients. Ali residual 
• 

price correlation co-eff icients between the three ast,embly market 

centres and final demand centres exceed 0 . 75 indicating that 

degree of dependence is higher between these markets �· while the 

co-:-effic:ier1ts bet.ween aeeembly market,e of the t,wo districts ·  and 

the aseeml) }_y �e:f"'ketP. of the othet� distr· icts lie between O .. 53 ; 

amor,g F! . P.� " I T . .. 6,.:i ..,mo_] 

ar1cl O. 73 ; Cuddalore-Polle.chi :, indicating that , 

m,.s.rkete the degree of dependence in price 

for·m,5.tion var ies consi<:lerably . However , the results do s11ssest . .  

that the markets are ir.i:ter-dependent rather than independent in 

price formation.  

Regression r, -F .... ,,. R�aiduala cl Price Series; 

Irrestilar variatic,x1s iri the price serie6 of each of the 
• 

final demand and producing centres of other regions are regressed 

on the irregular variationa of the price se�ies of the three 

market centres of South and North Arcot districts . The elope co-· 

efficient of each one of these regressions is tested for unity 

against the alternative hypothesis 1.)f not equal to unity , while 
. ·. . . 

the intercept in each one of theee regreeeionB is teeted for zero 

.. . 
t .  B t -;·; f- .1.' 'I1 f"' · 1.VP. ,..,,._ ·- ... J • '.J. - hypotheais of not equal to zero � Thie 
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analysis is carried out on the aeeumption that if the price 

udjuatment is inetsntaneoue , the elope· co�efficient will be equal 

to 1 .  0 .an.d if the tr·a<J.ere take advantage of the irresular 

fleotuatione in different n1.arkete ,  then the intercept will not b� 

equal to· zero . Teatins these null hypotheses will result in any 

one of the following four situati<J:.ls in each case · ( regression) : 

( a )  both the null hypotheeee are not rejected ( b )  both the null 

h,.7pr ··r'!,. .-:::.. Q(:. c..• t'F -.) ,.; ll• .. · U • .  ,;;, 

�-r.Q a ,..., 

' 
rej ected ( c )  the null hypothesis of elo�e co-

efficient t::gu�l to 1.1r1ity is not rejected , while the hypothesis of 
' 

inter·cept eque.l to zero ie ,  rejected and (d )  the null hypothesis 

of elope co-efficient equal to unity is rejected, but the ,. 

hypothesis o·f intercept equal to �ero is not rejected . The fiz·et 

situation implies that the pt•ice transmieeion ie inetantaneous 
; . . . . 

· and efficient ; while in the eec:ond situation the result implies 

that price transmission is not efficient aa ( 1 )  the price 

tran6miBeion ie not instantaneous and ( 2 )  
' ·  

the irregular 

flectuations in the markets cc:ndeidered a�e taken advantage of by 

the traders . In the third aituation , the ·price transmiesion ie 

:
. 

· . .  : 
. .  : . : . 

ir1Btantaneoua , but not efficient , ae the traders take e.dve.ntage 

. . 

of · · .  the irregular flectuations in "the markets considered .  The 

results in the fourth situation indicates that the price 

�djnetment is no• instantaneous, though �he traders do not take 

adva.nt8.E,e the irr·eStllar flectua.tione in the markets 

considered. Such situation might arise as a result of temporary 

bot/tlenecks in e ither flow of information or in the transfer of 

goods . Given the rationale for the analysis the results are 

diacuseed in what. follows . 

; lj 
,11 . 

·--·- · . . .. . . . . - · · · ·- ·· 
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We h�.ve estimated 24 resreesione using the residuals of 

price series obtair1ed fcir the different centres and tr1e r·eert�lte 

are presented in Tables 5 and 6 .  In 15 of the regreseione both 

the null hypotheses ; ( i . e. )  the elope co-efficient equal to unity 

and th.e inter·cept e411al to zero , could not be rej ected . This 

ree1.1lt indica.tee that the price tranemiseion ie inet.ant6:c1eous and 

effici.e11t . Ir.1. t'he i)ther mir1e r·esreeeic,nB tr.i.e hypotr1esie of slope 

co-effic!ients eqt1e.l to unity ie rejected , �ir1ile the hypothesis of 

. + . J ob ,..,cc.1necl. 

Tl1e resul te 

in these nine resreaaione indicate that there are 

bottle11ecks e ither in transfer of goods c>r ir1format ior1 as the 

a.djustment is not instant;ar1eous , but the irresu.lar fle·,::tua.tions 
• 

in these markets are not taker1 advantage c,f by trF.J.ders . Thie 

result calls for ide.ntifyins the probable cause bet1irtd the 

obser,,ed resul ta . Majority of the cases , where the slope· co-

efficient is not e<;rual to 1 .. 0 ,  are in the rest·eesions of 

residuals between Panruti and other centres. For this centre, we 

C<)ttld get t�e weekly arrival data in the regulated rnarket ; which 

indicates that � Panrut1 haa single peak �rrival period and the 

occurs either in the months of February and March or March 

.�nd. Ap:l"il. Hence , in most part of tl1e year , Panrttt,i remains an 

importer, ; e.e either· there ie no .e.rr,ivel in the r1arket or the 

ttrr· i,le.l is ine1-ifficient to rttn the c,il mills e.t Panruti . Thus 

' 

. t:his rnar·ket cer ... tr·e imports from i..,;.arioue· other market centres 

clepending on t.be arrival . �1attern in those markets. The size of 

the markete and the aseoci�ted risk and uncertainty varies across 

these 1ne.r}retE; : - 8. hypotheeis that could be tested au·bject. tc, the 

availabilfty of data for the various market centres on market 
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• 

arrival , .  flow of commodity, transportation and communication 
• 

facilities 

adjustment 

available etc , which misht cause lass in 

process either because of bottleneoke 

the 

in 

trgnsportation or cormnunication . Given these resulte, s brief 
t 

concluding remarks are offered in 1fh�t follows. 

Ccnclusi9n: . 

The ve.riotlB analyeee ·indicate . that. the p1�ice integration is 

efficient and inetantaneoue between markets, at least between 

majority of the markets considered. The techniques used in this 

paper , thoush .simple , do offer r,eeuelta that ar·e much better and 

leea controversial compared to the techniques senerallY adopted. 

The results of correlation co-efficiente of residuals of price 

aeries between markete support the results of Blyn,G. ( 1973)  aa 

they are lower than that obtained between prices of absolute 

price aeries . However , the analysis indicate that even the 
.., 

residuals of price aeries are well correlated and thus the hish 

value of correlation co-effioiente of absolute price series 

between markets are not accidental .  One misht question, why this 

paper has etreseed on instantaneous price adjustment rather than 

on short run and long run market integration ae considered by 

Ra\1allion , M  ( 1966 }.  We firmly believe that, given the nature of 

time aeries ( i . e. )  monthly price eer1ee used and the production 

.... ' 

period of the crop, it ie eeeential to concentrate 

inatantaneoue price adjustment ae ia done in this paper . 

on 

The 

production period is very abort, which varies from 105 daye to 

120 in North and South Arcot Districts the major groundnut 

· ·· · · -·----· 

.. 
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producir1g dietricte of Tamilnadu·; and the crop is 01.1ltivated . .  
in 

three eeaeone . Thus between the end of one crop seaBon and 

beginning of tl1e other,  there . ie a L�8.P of hardly a month or two . 

Hence price · adjustment mechanism should ensure instantaneous 

pr·ice aclj1..1.st,1n�fnt. between related markets t,o help the producers to 

allocate . ·the ir limited. reeourcee between crops efficiently .. To 

en(l -.r .. , essent ially . this paper has · oor1.centra.ted 

instantaneo-i.1e price ,'-ctjustment between mar·kete .. 

• � I 

., < :t . •  l:I t:Hlll : 

• I 

on 

. .  
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Foot Notes 

1 .  It ie assumed that length of time required for reaching a new 
equilibrium is one period. 

2 .  The classification hae been done for convenient reference . In 
the strict sense, none of the assembly markets or producing. 
centres remains ae an exporter of raw material throughout an 
agricultural year. The assembly market centres import Kernel 
from other centres during their off-peak eeason .. Hence by 
producing centr·ee, we mean thoee markets the.t ac!t as aBeembly 
markets as wel l  e.s intermediary markets .. 

3. More than 
diatric:t is 
of Ker·r1e 1 .. 

6t)1t \) f 'Che arrival of groundnu't in South Arcot 
tr.1r·ollSt1 regulated mar·kete and that too .. in the form 

tk. . 

., 

t 
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'l1able No. 1 

Prife Comlttion Co-efflciente, IA,at of Trester ud Fre�ueneJ Di&trim2tion 
of Piff,,rentes betittl Delhi �nd Priltn !met 1fiolt84le Prlee, of tfhe4t 

{Janan 1955 - lomber 1965) 

-·----·-·--------·�---.. -... -.. - -.... . ···-... ...... _.,. .. -_ ...... --.. ------�---_____ .,. ___ ,.,.. __ � -------·--------.. ------------------------·-------

ltarlet e.orn lat i�n Ct,st of 

Co-ef f icitrrt Trn6fer JrequencJ D1atribution of Differenees ii Prices per Q\l 
p,:r Q\l 0 0-2.s 2.5-3.� 3.i-5.0 5,!}-1.0 7 .0-10.0 10.0-15.0 lS,0 m 15.0 

-·----------------------------"--�-----------�·--------------------·--·------------------------------------------�---

liol! 0.&5 (.96 A 119 256 

p 21.0 45.0 

Ih1.na 0.90 4.42 A 351 131 
p · 64.5 23.0 

B�ontlf1 0.94 5.02 A 51 189 
p 9.0 3�.2 

(r,tka.JAl?! -0.95 4.75 A 98 211 

p 11.2. 4l .6 

Jaa1on 0.9t 4.37 A 191 232 
p 33.6 40.8 

Souret: Lele, V (1971) 

hkB: {1) ! refers to Aben� 1aber of weekB 

91 49 t3 8 

16.0 8.6 1.� 1.4 

21 24 16 3 

4,7 4.2 2.a 0.5 

101 109 1� 37 
11. 7 lt.1 13.2 6,5 

89 63 3S 11 

16.6 11.1 6. 1 1.3 

&O 54 23 8 

10.5 9.5 4.0 1.4 

(2} P ref�re to i,etttntue of naber of mu to �ttl nner of weetf;. , .. 

· ---.. - --- ..... , . . - · ·- -.. . -. . . . . . ·-· -·-· - . .. -------
; ;d 

... 

·-- . . . . . . .. . . . .. ... . , 

3 0 

o.s 0.0 

l.O 0.0 
0.2 0.0 

1 0 

1.2 0.0 

2 0 

t.3 0.0 

0 l 

o.o 0.2 

.. ' -- ' . 

-.... --
··--
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Ta'ble No . 2  
Correlation Co-efficient of Prices , Price Difference 

of· Wl1oles�le Price c,f Wheltt and · Fadely and Coat, of Transfer ir1 ·the 
Free Tr�de Per..j od 

Markets 

Hheat · 

Cor·r� lation 
co-effic!ient 

Price Dj.fference 
per qtl 

Cost of 
Tranefer 
per qt,l 

____ ..,...,..,.. ________________________________________________________ _ 

Amirtaear - Delhi 0. 90 

•• 
Botnbay 0 . 74 -

.. .,. .. 0 . 90 - t18.PlJ.!' 

. . Khagr·ia 0 . 80 

. 
Paddy 

Ami r·t,e.se.r· - r}e lhi 0 . 63 .  

t l  

Bom-oay 0 .. 41 

. ,. Khasria 0 . 74 

Source : Kainth � G . S. { 1973 )  

• 

. .. . .. . . . 
· · ---.i-,�d�b.,.....,i 1--;li ____ _ 

1 . 16 6 .. 70 

13. 15 1 1 . 18 

- H� {) • c :::.,  7 . 22 

6 . 70 9 . 77 

0 . 18 6 .  70 

0 . 33 11  .. 18 

0. 40 9. 77 
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Table No .. 3 
' 

C[)RRELATION C.0-EFFICI'ENTS OF ABSOLtJTE PRICES BETWEEN CENTRES 

' ( 1975-76 TO 1983-84) 

----------------------------------------------------------------------------------------- ·  

Centres Madras Coimba- Madurai Salem Erode Polla- Jayam- Panruti Vellore � 
tore chi kond'"'1 

--------------------------------------------------------------------------·---------------

Cuddalore 0.977 

Vellore 

0.976 

0 .988 

0 .975 

0 .969 

0 .983 

0.978 

0 .971 0 .959 0 .948 0 .959 

0 .983 0 .974 0 .974 0.976 

0. 964 

0.962 

0.96B 

0.975 

1 .000 

0. 974 

0 .977 

0.974 

1 .000 

---------------------------------------------------�--------------------------------
---

Note : All the co-efficients are eignificmt at 5% level. 

' 

---·--
!U ' •. 

. . 

• 

.... 
. .l 

·, 

: I . ' 
: ; 

•. . 

I 



TABLE N0. 4  

CORRELATIC1r-J CO-Et JICIENTS OF RESIDUALS OF PRICE SERIES 
B&TwEEN t;ENTRES ( 1975-76 TO 1984-84) 

' ... 

---------------------------------------------------------------------------------------
t·ladr·as (;oi:mb�.- t1ad1lr6.i 

tore · 
s�J.::= · .. Er·ocle Pollachi .Jayam.- Panrttti Vell,:.r 

kor1<1am 
-·-------------------------------------------·-----· -... -�-----------------------------------

Cuddalo�e 0 . 785 0 . 784 

Parsruti 

V ·1 1 e • .1,.ore 

o _a2s 0 � 145 

0 .. 925 0 .805 

0 .. 814 

0 . 763 

0 .. 783 

0 .649 0. 530 0 .727 

0. 663 0. 562 0 .627 

0 .724 0 .586 0 .662 

0. 724 

0. 724 

0.718 

0 . 797 

1 . 000 

0 .797 

------------�------------------------------------------------------------------�----·, · 

Note : All the co-efficients �re eignificroit at 5% level. 

·-- - -- · - -
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TABLE N0 .. 5 '  

REGRESSION RESULTS OF RESIDlJt\LS OF PRICES BETWEEN CENTRES 
: 

. . { 1975-76 TO 1983-84) 

-------------------- ---- -------------.-------------------------------.... _____ _ 
Depenrlent Indet-endent t-v�lu.ea 

Variables Variables Co-efficient. Constant R for 
{Price) (Price) .. b) l . .. b=l 
----------------------------------------�---------------------------------

Cttdl.':lal,'"Jr.e 

Ctiddalore 

C\.lddalore 

ra...nrtlt,i 

Panruti 

Panrt1.ti 

Vellore 

Vellore 

Vellore 

(a)  Cllddalore ond Fin&.l Demand. Cent ree 

M . . 
--.., ,,. , .... "'' -.;.:-.. \.A.�' (:.::i 0 .999 0 . 395 · 0 .616 

(0.081) (3. 644) 

Co imoa tor·e 1.021 - 1 . 131 0 . 615 
(0 .083) {3 . 123) 

t1adurai 0 .924 1 .218 0.663 
{0 .068) ( 2 .922) 

. (b) Panri.1.ti and Final Demand c.entreB 

tiadr-,.a 

CoimtJator·e 

Madur-ai 

(c) 

HadraB 

C-0 im.bato·ce 

... r: ·, '1Y, 11 • 
. 

tl.'-�ti..-u. •'-l 

0 .969 
( 0 . 068) 

. 0 .892 
(0 .082) 

0 .796 
(0 .069) 

Vellore ari.<1 

,� 8'" 0 I ' 

::., \.} . . 

r () . t)59 ) • • 

0.913 
(0 .069) 

0. 787 
( 0 . 062) 

0 . 695 0 .686 
{2.594) 

-(). 748 0 . 555 
{3. 091) 

1 .356 0 .,582 
{ 2 .992) 

Final Demand Centres 

0.825 0.856 
{,, ,.,

,,.

::l) '-4 • .!. I..,. . 

-0. 584 0 .648 
i ,-:, .. (')'1 ' ·._ .. , .• 6\.(.. ., 

1 . 475 0.613 
{ n ... �9 ·  

� • I .J } 

• 

0.012 

0 .253 

1. 118 

0 . 456 

1 . 317 

2.957* 

0.847 

1 .261 

3. 435� 

-----------------------------------------�----------------�--�
-�----------

* -Significant of 5% leve� . 

Note : . Fi@J.rea in paranthesee are standard �rror6. 

( 

--··--
' . ill: i ·· - · .. . .. ·- ... · ·- - · . 

. .... 

·-· 
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TABLE N0.6  
. -

REGRESSION RESIJLTS OF RESIDIJALS OF PRICES· BETWEEN CEtfl'RES 
' ( 1975-76 T() 1983-84) 

--------------------------------------------------------------------------

Dependent Indeper1clent Cor1atant. t-valtle 
? .... 

Variables 
(Pr·ic!e ) 

Ve.riables 
{Pric!e ) 

, . ) . r, R for 
b=l 

-------------·-------------------------------------------------------------

(';1Jclcl�c1r·e 
.-, d .. '"'I �-tl .. o.a1c1r·e 

Ctt(lt1alore 

Ctld,1alor-e 

Panr"o.ti 

Par1rtlti 

PMru.t-i 

Pw..ruti 

Vellore 

Vellore 

Vellore 

Vellor·e 

O.:tdc:l6.lore 

Cttdd6.lc,r·e 

PMr-ttti 

� "! .... 1.1.1.em 0 .848 1) . 732 0. 401 
(0 .. 102) , - 9"� ') • ., • r!.D • • 

. Er-od.e 0 . 767 0. 442 0. 281 ' -· 11')7 )  { 4 . 271) t {J . ,!.. 

Pollachi 1 .096 O.t)62 0.529 
(0. 1(}7)  {3 .455) 

.J.ayamkondam 0.701 0. 669 0 �t?4 . ....... 
{0 .069) (3.470) 

(b) Panl"lAti and Producing Centres Otttside the Region 
Se.lem o. 796 . 0 .952 0 . 440 ' 

{0 .093) ( 3 . 464) 
Ero(le 0 .747 0. 708 .0 . 315 

(0. 114) (3.830) 
Pollachi 0 .. 868 0. 173 0 . 393 

. (0 . 111 ) (3. 6t)9 ) 

.J ts.11fmikond6.m. 0. 657 0.423 
, .. fir")4 \) . ,v� 

{0.062) (3. 122) 
( c)  Vellor-e and Producing · Centre6 Outside tl:1e Region 

Salem 0.824 1. 668 0. 524 
· ( 0.031 ) ( 3 . 441) 

Er-ode 0 .., .(' • ' 4J 0.879 0 .343 

((} . 105) ( 4 . 481) 
Pollachi. 0. 864 -0. 575 0 . 438 

{0 . 101)  ' �  '"'R9 ' l ·-·· .. �·- . } 
.Jayemkond&n 0.850 --c1 . 846 0 .515 

(0 .085 ) { .,.. --no'\ ,, •1 , i:.'!.°"' .r .1 
((t) Cl.tdclalor·e fill.1 Pr·odticing Centr·es c,f Same R,�gion 

Y,J � l -; f" t·P. � ·-· -- .. -� � 0.902 
(.0.073) 

P,,11r·tt t i 0. 867 
{O .OS.S) 

-f) .461 
{3. 105) 
0 'J'i":i - �4!.a·' ., . -

{0 .554 ) 

0 . 619 

0. 63f, 

(e)  Panruti and Producing Centres of Same Region 
Vellor,e 0 .841 -0. 156 0. 635 

(0  .. 066) ( 2 . 620) 
.. 

1 . 490 

1 .835 

0 .897 

4 .333* 

2 . 193* 

,; "19* � • .!. 

1 . 189 

5. 532�· 

2 . 1.731* 

2. 478* 

1. 345 

1 . 762 

1 . 342 

1 . 956 

2 . 409*: 

--------------------------------------------------------------------------

* Significant at 5% level. 

Note : Figures in parantheses are standard errors. 
I 

. 

.., 


