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PRICE INTEGRATION ANALYSIS AMONG RUBBER MARKETS OF THAILAND
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Abstract

The purpose of this study is to analyze the impacts of price transmission among
rubber markets of Thailand, namely, farmgate, wholesale, export and world market prices.
The monthly time series are utilized covering the period of January 2001 to December 2015.
The econometric techniques are employed to satisfy the purpose including (1) the ADF unit
root for testing stationarity, (2) the Johansen cointegration for testing long-run equilibrium
relationship and (3) the Granger causality for analyzing price integration. The empirical findings
can detect the impacts of price integration among the markets of Thailand. There are from
wholesale, export and world market prices running to farmeate price as well as from wholesale

and world market prices running to export price.
Keywords: Price transmission, Rubber market, Time series econometrics
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Wionsnasuamdenleaseninmann way (3) MsvadeuaduUsyans wald () ietavunves
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DUABUSUIIAL W.A. 2553 LAzTLATIEEmATANIEsEEHA Lown (1) N15NAaauANENRUSIT
AAUAINIEELE1IRI8TS Johansen (Pairwise) cointegration (2) MeTinsUsuiszerduile
\dnaunInszeze1Imeds Error Correction Model (ECM) uag (3) nnageuaaduwmedung
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msfnwasiiliingusvasdiiefinnginansenuanmsdsihunalusainenmisves
Uszmalyny Usznaumesimutiinisy s9A191eds s1adieen wazsiainaintan laeidenldinaila
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(Stationary) 3 ld Lﬁmmﬂﬁauﬂaﬁlﬁﬁmmﬁa (Non-stationary) azasliAatlynmianuduiusvasy
(Spurious relationship) @snaasuilliayliannsaesuieldluGauasugamans (Granger & Newbold,
1974) Tnedogailaifinnuis nunedis doyafifidnans (Mean) Armnuuususau (Variance) uazen
AMUWUSUTIUIIN (Covariance) wUsHulumnuiian (Enders, 2010) Fat N AENE NN TN AU
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wmaaummﬁwawmi’fegaaymmnméﬁsﬁ% Augmented Dickey-Fuller (ADF) unit root #11kuWIA
999 Dickey & Fuller (1979, 1981) wALilos91nfIMUUNA@8U ADF unit root filassadiadu
Autoregressive (AR) &al@sudvsnaniasuanuadivesdrniailusin (Time lag length) Fufu
AAN v RLAYYBIRILUY AR Tsfaafinnsanamnuariivestisnanlusfnianyay (Optimal time
lag) Immﬁam’mﬁwﬁqmmmmsﬁmmgm Schwarz information criterion (SIC) ¥®49 Schwarz
(1978) Tn59a$19u09 Ik UU ADF unit root anansauansbdseaunisii (1)
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Iagdvuali A nuneds dufuaduils (Order of integration), Y nunefis Yoyasunsuial, M
NU1E9 A1ATINIOYAAALNY, T nu1efe wudldaia, t nuiede 9a9ian, € nunede diuwdsdy
ABIALARDU LAY p MUY ANAITIT89TIA I UDAR TN ZENTDIAILUU AR TABfa1TU191nAY
AgnuasnaeiIngg Iy SIC Tudiwwes W, B uaz 8 wuneds duuszdndimuszanauamafivmesiiie
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uazLilovnvedeunaEnyz IR TayaoYNIUIAIAINEILEY WnnuindinuaudRdy
(1) viFeiauiles a SuRUANLLANGI9T 1 (First differencing order) wiloufiunianuannaiuys 39
ANdun1sAsIRnNduiusiianasninssegeid (Cointegration) dald fa835 Johansen
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cointegration (Johansen, 1988, 1991, 1995) Ingldlaseas19veamauy Vector Error Correction
(VEC)® @nunsawanalansaunisn (2)

p-1 B
AZ, = u, + 8,T + z LAZ 4+ o by |(Zeey 1 T) 46 )
i=1 82
Tnedi
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Tngmuualy Z uuneds lwn3ngdauys 1auwa LFG LWS LFOB wag LWD, p #uneie ANa1919es
Frananluefinfiunzananduuy Vector Autoregressive (VAR) Imaﬁmsmmﬂmﬁwqmaﬂmeﬁ
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wae | e Identity matrix 11a n x n TwdILYBINITIATIERANUFUTUSLTINAEN N TTE L
#7835 Johansen cointegration 81A8FILLUU Trace ()\T,ace) kae Maximum eigenvalue ()\Max) Wu
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n
ATrace(r) = —N Z In (1 - Xl) (3)
i=r+1
AMax(r,r+ 1) = =NIn(1 — A;41) (4)
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Tnerivuali r vanetis SuuganuduiusiBananimssezeny 13831uu Cointegrating vector, A
NUUDe AUTTUIUVOS Characteristic roots #301380111 Eigenvalue tay N B8 99UIUAI9E14
(Asteriou & Hall, 2007; Enders, 2010)
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(Cointegrating vector) ansnsaasUldesatiosiiansesivisgfinmasaruduiusiuiniu tas
wnduanuduiusludnuasnilsfienig (One-way directional relationship) fauwUsnilsazidusa
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ANz aaaiAn1e (Two-way directional relationship) (51’3LLUiﬁy’qam%ﬁmmé’mﬁuéﬂumqL‘fluwa
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1n598519009%UUU VAR (Granger, 1969) anusauandldfisannisi (5) wag (6) auaisu

p p
AYy =y + z B1iAY_; + z B2iAXi_i + &1t (5)
i=1 i=1

> nsfnwasaliiingUssasdiioAnwianuduiusidemasninssese1imeds Johansen cointegration witiiu Jalsl
voasurgluswaidunnedfiusiwuy VEC usanmnsafinwiiisdisldily Asteriou & Hall (2007) uag Enders (2010)
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AXi = py + Z B3idX—i + Z B4iAYe_i + €5t (6)
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Toeiuualy X waz Y danuidsdususuanuwans1sd 1 vseidu (1) wazadanldlunisveasy fe
F-statistic BeilgnsnTsAuIneeil
(RSSg — RSSy)/m

Fo iy = k= 1
mt-K) = TRSS T — k) m+n -+

mynneinnadumadunadauuigiuvdn (Hy) Ae mawdsundases X iduaimglu
mM3AsuLUaes Y (X does not Granger cause Y) wioaSuteainuduiiusuionnudonlesszning
X waz Y Tuaunis (5) vseilunisvageuanuisiu Ho: Bar = Bz = Bas =...= Bz = 0 vauztieniiuly
MsesUIANduRuS T uTenleaszning Y way X Tuauns (6) fie niswdsuwdasves v 1l
Lﬁ“flumLmiumim?{ammawaﬁ X (Y does not Granger cause X) M’%@Lﬁumiwmaauamagm Ho:

Bai = Baz = Pas =..= Bap = 0

NANTIATITATUTEINY

sasUnanIsageUALTlarie s ADF unit root THfiansansadnsaindn t-statistic 6
lunsiesgideya lneninuan1segey t-statistic 11ANI1ANINGAINAIS19ERRVE MacKinnon
(1996) oy Hodynneadffiszsu 0.05 @iy -3.141) wandlituinlunisnaasudenaiild
annsnufiasaunignundnld mndudoafiususuaruuandadiluiiadiduduauniiadnsils
rannIUiasaNNAgIunan Amndulsuiasauuigiundn a seAuuni (Level) vestoya 7
wUsianaaeiidusuainuia (Order of integration: d) w3e I(d) Wiy 10) luvauzieafudmng
wsilenuflmdsnifiudusuanuuaniadily 1§ty szfioindudsiuidusuaiuis 1d)
Wiy I(1)

M15199 1 NMInAgeUANTlivestalaniels ADF unit root

" - JaUADUNTULIAY
DUAUAMNTY v

LFG LWS LFOB LWD
1(0) 2.296 (2) -1.346 (1) -1.291 (1) -1.335 (1)
I(1) -14.322* (1) -10.735* (0) -10.370* (0) -10.711* (0)

* nefla dedAgnieadaviszau 0.05
wnewe Mmiavlulsau wneds Suuauaitivestiailusiinvesduuy ARp) Inafiarsan
INAWFAVDANUTUIATFIY SIC

naNIMAFEUANTsTestayafIeds ADF unit root Tumsnedl 1 wudidudsynds T
LFG LWS LFOB wag LWD liinanisnasaeu t-statistic 11nniddngs (-3.141)  todifgmsadad
52U 0.05 wandliiuindudsnndilianunsaufasaunfignundn a seauunfvestoya Nt
Suduamuuansadll 1 dfutu udhnmasmegeulmisnedmildsannsoufasansfgrumdnld
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lnglvinanisnadeu t-statistic WoaniiA1Ings aguladndudsng 4 dadenanilinanuis a dudu
ANUANENST 1 Fordu I(1)

M13199 2 MIVAFRUANLAUTUSLTINAENNTEEZEN WIS Johansen cointegration

R . A0ANITNNEIU A1INOA B SEAU 0.05
PR A Mo Ao Mo
None (r = 0) 167.967* 77.907* 55.245 30.815
At most 1 (r < 1) 90.059* 51.797* 35.010 24.252
At most 2 (r < 2) 38.262* 36.869* 18.397 17.147
At most 3 (r < 3) 1.392 1.392 3.841 3.841
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* myed Weddoynaadafisedu 0.05

gL 1 vanefie aauduiusidemasn1nssere1d w3e Cointegrating vector Ward1UIUAIY
afrvestrnailusfinfivanzanvesiinuy VAR() whiu 1 42anan Insfiansanaindiigaues
LNAUINUINTFIU SIC

Nan1sAgeUANALTLSLTIas N NTEEre11E3E Johansen cointegration Tuans1el 2
WUIEUNAFIUNAN 3 @19Uwsn (r = 0, r < 1 uaz r < 2) linan1svaaau Trace (Arac) statistic waz
Maximum eigenvalue Ay statistic 49nn31AIINGM 8l Hodfneadffisedu 0.05 91nA1519
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M19199 3 NFIATIERANUFURNUSITUNANAAILTS Granger causality

Al sdase (X)

Aadsna (Y)

ALFG ALws ALFOB ALwD
ALFG - 6.085% 4.751% 5.818%
ALws 1.063 - 2.558 0.054
ALFOB 0.785 7.838% - 9.559*
ALwD 1.162 1.108 1.703 -

* e dudAgnsedaisedu 0.05
MW 31UIUAINAIY1VeT A lueAn I ANYRIfILUY VAR(D) AU 1 939341 Tag
HATUINNAWIEAVBUNUTUINTFIU SIC

M157991 3 Wunan1siasigiauduiusidanananie3s Granger causality lnadl
auudsnumdnlunisveaey Ao fuds X liduaivasonisiasuilasesiuus Y viefuus X Ll
frudenloafufuus ¥ lnonaasuainmssil 3 arunsansaanuiienisnnuduiusvesianys
dasgludsiudsmu (X — V) ldun LWS — LFG, LFOB —> LFG, LWD —> LFG, LWS —> LFOB
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