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Abstract

This paper investigates the optimal hedge ratio and compares the effective of the hedging in
both time varying and constant hedge ratio by using the data of the Ribbed Smoked Sheet
No. 3 (RSS3). Daily data from October 26, 2016 to September 28, 2018, weekly data from
June 4, 2004 to September 28, 2018, and monthly data from June 2004 - September 2018 are
employed. Time varying hedge ratios estimated by Bivariate GARCH model, Bivariate
Diagonal BEKK GARCH model, Bivariate GARCH-X model, and CCC model which assume the
error term has normal distribution and t- distribution. Whereas the constant hedge ratios estimated
by OLS model, VAR model, and VECM model.

The results found that the hedge ratios from daily data are in range 0.1568 — 0.4108 and
Bivariate Diagonal BEKK GARCH model with the error term has t-distribution is the best effective.
Using weekly data, the hedge ratios are lie between 0.5974 — 0.7534 and VECM model is the best
effective. For monthly data, the hedge ratios are in range 0.7415 — 0.8910 and Bivariate
GARCH-X model with the error term has t-distribution is the best effective.
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Figure 1. Raw Rubber Price between 2008 to 2017
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hit =0 tag;, +IBihi,t—l (12)

o numAIATAIAINEIN NS
ul5AU U991 (Time varying hedge ratio)
PINTUMT Variance VoauAazULLTIa011
150 IAIUIUNIAIOATITIUDIAY

] [ Y
i@eanulsiumunal Idnnaumsae 1

H
12
= ,\—t (13)
sz,z
Taeh le ; Ao A1 Conditional covariance

szramsasunassinensurusua iy
"]%u 3 1uma1@ﬁuﬁ1ugﬂ Natural logarithm
Sumsnlasusiniersurusua Tuay 3 u
aa1aar91111131 Natural logarithm 7

szl a2 H,, AsaA1 Conditional

2.t
variance Y9451 A0 a 999310 67911
uATUTY 3 Tuaaraaaaniilugy Natural
logarithm ﬁﬂi:mmﬂlﬂﬁl

Yuneuiiaw ¥nsmsandiugan
Fau09enaHUTUA U 3 §26 1T 1A
OLS 1uu91909 VAR uaziuudlass VECM

Y
Tasiisazidoadaas 11/

® 1 YUIIa8d OLS
Y

HUVTIA09 ADNITHIANUFURUT TN

A ' o &
mslasundassimenaurusuaIugy 3 Ty
aaranunly 3 1) Natural logarithm (AlnSt)

' Y
AuNslasusineaHus N Uy 3 Ty
aa1aa19%111u31) Natural logarithm

(AInF) Saaumane lUE
Ans, = oL + BAInF, (14)

L = ' I~ Y ! o
Faa1 B Mlszumarldnfenisasidiudd
AMABUVUAIN (Constant hedge ratio)
® 1yuiIane VAR
HUVF1899 VAR H30UUUT1a04 Vector
. A [ J
Autoregressive A0 W10 15U 35gu12A1
o v ' A
ANNFNIUTIZHINMIlasun)aisimens
) 12 g’/ - =
urusuA IS 3 Tuaaianuilugy Natural
logarithm (AInS) AuMstagusinte1auny
9
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logarithm (AInF) droaumsae il

V4 q

AlnS, =a;+Y 7,AlnS,_ +> BAIF_ +& (15)
i=1 Jj=1
D q

AlnF, :aF"‘Z%AIUSH"'ZIB_;AIURJ + &g (16)
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Var(sg)=0oy w a ¢ Var(s,) =0

ey tazmuuaNuulsdsiusimves

daufitnao (Residual) & a7 o
)

Cov(ey,, &) = Og, NAUUINMNMTAIUIN
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® 11U11a93 VECM
HUU31a09 VECM 1301uu31a049 Vector
Error Correction Model #1415 011013
YseuraaInIuduRussenI1anIs
wasuassmoarusunsusy 3 lupaia
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Wasus 111 usTuATusY 3 Tunaia
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aumsne il
p q
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i=1
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Fasnls z aedanlsildanaunisi 8)
diolszanmaunsii (18) wag (19) uda ¥
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furmainunlslsiuvesdiufinie
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MNNHUMIMIMLIaaInNNlsdsivves  asae i
Y ady s .

HARBULNUYDININT AN Ml MITeatunu
FeanaznIaMuMstloanuanue

Var(unhedge) = o (22)

2
Var(hedge) = oy =20y + B0 (23)

Taef Suag F Ao s1a1819ukusua iy 3 Ty
aaAnuNLarAaINaNnIi ANE1aY tay
S A00n31dIU6IANUIToIUeIAY
o 1 A
HUVTIA0Y TIYU O lhaL 0, ABAIY
wilsdsruveswaneuunuluaaianuiuag
' Y A 1
amAaniay oy, Aeanuulslsiuiu

voawagouunu luaaianunfuaaIna i

msdadszansninlunmisioanuniy
@o (B) aunsamuinldegluglvesdosas
voan1sanadvesnnunlsdsiulunsal

1% A =1 1% a ] Y @
Hosruanuasunsusunsalluldde sty
AN e TagNrnuuusiaedlalinl E uin
g uaaen anuulsidsiulunsaidesniu
A A A ] v [

aNnuagaanasnnnsain il lddeanuaiu
@oauniga auminisialszansninlu

' 9
ﬂﬁﬂﬁNﬂUﬂ’NMﬁﬂﬂ (E) aaae 111l

£ Var(unhedge) — Var(hedge)

Var(unhedge)

3. Yoyanlslumsfinm

= o ' o = A
NITANHIDATITIUDIAITINLAYIN

iz anvede1ans lulszma ine Taald

2 9 o

9
and 3nTaiAe NTATeNATI0TU 310

U

9
UD

e

Table 1. Data in use

x100 (24)

o 'd ] @

FUaniarse@ouve 9T 1M UINATY

9

¥u 3 lunaiaalreanin (Future market) ae
v

FIMPNLAUTNAIUTY 3 Tuaaianiun (Spot

Ed
market) ¥99oyainane 11/

U

Type of data  In-sample Out-of-sample

Daily 26 October 2016 - 30 April 2018 2 May 2018 — 28 September 2018
Weekly 4 June 2004 — 25 September 2015 2 October 2015 — 28 September 2018
Monthly June 2004 — December 2014 January 2015 — September 2018

Source: Thomson Reuters Datastream
Remark: Daily data has only 2 years
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' 9 3

Msuadeyanantiy In-sample tay

Out-of-sample 831N WD (Rules of
= g '
thumb) @403y 11%29 In-sample 1521101
¥ v ¥ A A Ay
Fovaz 80 YoIUDYANINUA HAZNHAEDNI 0Y
I 1

az 20 1Judoyaluyae Out-of-sample
(Hansen & Timmermann, 2012) 4aga1nKa
M3ANEIYE4 Choudhry (2009) Sanydausd
1 1 v 3
Glf’mafau“a“lu Out-of-sample ILUANANAUNY
waselszansamlumstloasnuanuaesly
HANANNUNINGD HALIINNITANEIVDY
Kanoktanaporn (2008) &4 1&¥1msutisdoya

[ I ] [ @ 1 @
197U MY U9 9 A10ATITIUDINY

A Ayyw ' =R " o
Lﬁﬂ\iﬂllﬂ Glullﬁagslfjﬂﬂqullﬁﬂﬁj\iﬂuuhlﬂuﬂ

4. wamsfny
= ] a3 l
HAMIANEIENT NN 3 AU
dreiu 1dun dIunuile wamInaaeUnY
A 9 ' =1 A a
tavesdeya damnae fe wamsilseuiou

Uszansnimmstosnuanuaesaluyig In-

sample @2ufnda1u n1stdSevinen
Uszansmmmstlosnuanuidealuagig Out-

Y
of-sample H510az1BoARIA0 11T

4.1 HAMINAAIUANNHIVITOYE
A 9 ad

HANINATOUANTIA8TT Augmented
Dicky Fuller (ADF) test 33auyAg1unanao
doyatianyme laifia (Nonstationary) Tag
doyanldlumsanylaun mandeunias
VOITIMINLHUTUATUFY 3 Tupaiaiunlu
3 1) Natural logarithm (AlnSl) Haeni1s

1 v
asuulasvessimensurdusuaiugu 3 lu
amaaenilug Natural logarithm (AlnF)
= = o 2 = '
FINAMIANHIAT Table 2 FINAMTANE WU

1l v

M3asunlasvessmensuiusuA IUTY 3
Tuaaanuiinazaainalentilugi Natural
logarithm Uonyugie (Stationary) fszay
Level 301 Order of intergration 111101 0

(100)) Ndnls

Table 2. The results of Augmented Dicky Fuller (ADF) test

Variable Trend and intercept Intercept None

ADF test Prob. ADF test Prob. ADF test Prob.
Daily
AlnS; -23.2945 0.0000 -23.2900 0.0000 -23.3589 0.0000
AlnF; -20.7683 0.0000 -20.7634 0.0000 -20.8083 0.0000
Weekly
AlnS: -13.0049 0.0000 -12.9970 0.0000 -13.0338 0.0000
AlnF; -16.7151 0.0000 -16.7043 0.0000 -16.7359 0.0000
Monthly
AlnS: -11.6563 0.0000 -11.6233 0.0000 -11.6578 0.0000
AlnF; -11.0128 0.0000 -10.9813 0.0000 -11.0195 0.0000

Remark: *#* ** * ig significant at significant level 1%, 5% uaz 10% , respectively
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42 wamslSeumevdszansainms

Joanuanudealusia In-sample

maannalszansmwlumstesnuany
~ ] a9 @ FY
(@oalua9 In-sample Tunsdidoyaseiuua,

Wy sasdudnnuaessilszinua deg
119999 02233 - 03481 TaetiioNa1581910
Uszansamlumsilesduanuaesadinun
o d' = a a 4‘ =)
wuudIaednNszansnInuIniiga Ao
1UUI1@ea CCC n3dl Error term UmM34antag
wuu1lnd uuvUd1aes CCC nsal Error term 3

N1TUINUIILVUN azuuusIaed OLS

awaay 1u Table 3 Tagarnuyuusiaes CCC
A5al Error term 3n15uanuasuuudnd iad
FATIAIUTINNUEAIUNITY 03339 AR
mﬂﬁﬂamuﬁ’mma%a/ﬂnﬂmmviuimj"w%u
3 $19u 5,000 A Tansuluennands Wnasu
AMNIORINTE BANg TR TS 3 Ty
aang vt ufes 03339 dayainiu ( dayan
NV 5,000 0 lansy) wazaniszansainly
mstleatuANIEsUN T 22.8065% HaAII1
HyU1804 CCC N3al Error term 3M3LANIAN

wuvidnd Hlszansainlunsanniiy

wils15mveaneasaad 22.8065%

Table 3. The Hedging effectiveness results at in-sample period of daily data

Models Hedge ratios (3) Hedging  Effectiveness
(E)
Time varying hedge ratio
Bivariate GARCH 0.2556 10.6355%
Bivariate Diagonal BEKK GARCH 0.2666 7.0281%
Bivariate GARCH-X 0.2601 8.7255%
CCC 0.3339 22.8065%***
Bivariate GARCH (t-dis.) 0.2413 5.2569%
Bivariate Diagonal BEKK GARCH (t- 0.2413 5.2569%
dis.)
Bivariate GARCH-X (t-dis.) 0.3012 8.0119%
CCC (t-dis.) 0.2233 21.8586%**
Constant hedge ratio
OLS 0.3467 14.0587%*
VAR 0.3435 14.0575%
VECM 0.3481 14.0584%

Remark : Time varying hedge ratios are average values
ek 3k * is arranging the results of Hedging Effectiveness

nsditoyaseda 329 In-sample W11
Sandaudannuidesiilszinaaldeg lugae
0.6941 - 0.7534 iaznuusaesiilszAnam
lumsflesfunnuiFsanniiga o nuusians

OLS 11U131899 VAR 1aziuu1a99 VECM

14

AWEIRY Fana 3 unusiaseiuusians
FATIE TN SULDAH WaMIANIE
14 Table 4 Tagv 10U UT 1209 OLS 3A1
FasraIuFIn A Uiy 07401080931

Yy 9
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3 $1mu 5,000 1 lansulueuiaauda Wnaamu
2 Y
TN I D/ANEIHUTUATUFY 3 Tu

4
aa1aaand uiee 0.7401 Fyyuniiu (1

@ 1 @

Fuwl NINY 5000 N1ansy) wagan

o "o

Uszansamlumstosiuanuasuniny

69.0839% UAAII1 LVVI1a®a OLS ¥
a A 4

szansanlumsaaanualslsiuvesneia

014 69.0839%

Table 4. The Hedging effectiveness results at in-sample period of weekly data

Models Hedge ratios (3) Hedging  Effectiveness
(E)
Time varying hedge ratio
Bivariate GARCH 0.7111 65.8920%
Bivariate Diagonal BEKK GARCH 0.7426 65.7177%
Bivariate GARCH-X 0.7000 67.7054%
CCC 0.7125 68.4103%
Bivariate GARCH (t-dis.) 0.7534 68.3735%
Bivariate Diagonal BEKK GARCH (t- 0.6941 68.0196%
dis.)
Bivariate GARCH-X (t-dis.) 0.7116 67.9664%
CCC (t-dis.) 0.7029 68.5965%
Constant hedge ratio
OLS 0.7401 69.0839%***
VAR 0.7154 69.0069%**
VECM 0.7067 68.9435%*

Remark : Time varying hedge ratios are average values
ek ek * {s arranging the results of Hedging Effectiveness

S 9 A 1 U 1
N3dUDYaI I8RO B9 In-sample W19
BAI1TIUAINNNFBIDE 1L3I9 0.7819 - 0.8910

A A - o - .
waziioNasannalszansamlumsiloadu

d' Y ' o -d'd a a

ANUFLR WU LUUIEBINNTZANT AN
NAga Ao 1DVT1899 GARCH-X n3dl Error
term UMILINL9YNA LUVTIAD9 GARCH-X
A9 Error term U N15UIAUIILVUN UL
111191294 Bivariate GARCH n35a! Error term %)
MU nAAINa19Y el Table 5 Tag

1UV31299 GARCH-X n59i Errorterm 3n15

wonuaslnAfiasasd s Ui s
0.8441 LeAIN mﬂﬁnamuﬁ’mmséa/ﬂnﬂw
TR 3 $ 11U 5,000 0 lansuluewnn
1an ﬁ’ﬂamuﬁmﬁaﬁwmi%a/ﬂnﬂﬂmm'u
sunsus 3 Tuamadaaniiies 0.8441 dayan
w1 Ay 1101 5,000 A Tan3) tazan
Uszantamlumsdestuanudoaniim
76.5819% LI@AII LUVT 1009 GARCH-X N3l
Error term Imsuanuasdnaiidszansamlu

myaaanulslsveanesaad 76.5819%
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Table 5. The Hedging effectiveness results at in-sample period of monthly data

Models Hedge ratios (3) Hedging  Effectiveness
(E)
Time varying hedge ratio
Bivariate GARCH 0.8489 74.3202%*
Bivariate Diagonal BEKK GARCH 0.8291 73.5354%
Bivariate GARCH-X 0.8441 76.5819%***
Cccc 0.8510 73.0441%
Bivariate GARCH (t-dis.) 0.8910 72.4994%
Bivariate Diagonal BEKK GARCH (t- 0.8419 73.5546%
dis.)
Bivariate GARCH-X (t-dis.) 0.8254 76.4554%**
CCC (t-dis.) 0.8433 72.2054%
Constant hedge ratio
OLS 0.8367 73.7774%
VAR 0.7842 73.4878%
VECM 0.7819 73.4616%

Remark : Time varying hedge ratios are average values
ek ek * {s arranging the results of Hedging Effectiveness

43 wamslSewneulszansoinms
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anmdesludagiiu Taswanisdnu
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16

of:sample Yoo YaTI0TU 1A A MTIAZTE
Aouuanaldna Table 6

pan1sAnyInull lunsaidoyasieiu
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L?{ﬂqmﬂﬁq:ﬂﬁa 1uUs1a09 BEKK nsal Error
term AMILANUIAULN LUVTIA9 CCC NIl
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Bivariate GARCH N5l Error term 315430
199U nAAINEITY F9319 3 UVTIa0ad
Uszanamlumsiestuanudoaniiiy
5.8793%, 4.5665% 1A 4.5055% UaA4I1 1
Uszansamlumsananulslsnweanesa
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AMIEBIAY D 111US1A0T Bivariate GARCH
N59l Error term IMILANUALIVLN HUVTIA09
GARCH-X 114038 Error term 301314901104
Unauagmsuanuauuui tazuuudiaes
VECM p191ii 099 1naa1aadaniiafianui
HILUBITIATBEIN 13 peRAA MBI
{3871 Backwardation Tupanaaanii e 1M
Tuaaraa9niigininsian luaaiaiui
(Chotinuchittrakul & Boonvorachote, 2013)
nsdiToyanudant wud uuusiaesii
Uszansmmlumsdestuanudeunniiga
Ao LUVT1a99 VECM Luus1a09 VAR 1ag
11UUV1a09 Bivariate GARCH n58! Error term
TimsunuaanAa sy e 3 uunsians

5! a a o = Y
ll'ﬂﬁg’/ﬁ“l/l‘ﬁﬂﬁ/‘lsluﬂ'lﬁﬂﬂﬁﬂuﬂ’J'llllﬁENL‘Vl mny

52.1372%, 52.1101% uag 52.0176% LaA431
dszansamlumsaaanuuilsdsiuveanesa
A9 52.1372%, 52.1101% L1ag 52.0176% Aua1a Ll

1 S Y A Y ' o d‘
duNIAToyaBADULA NI HUVT AN
Nlszansamlumsidesiuanudsanniga
A0 1UVT1ae BEKK N3l error term UMILIN
UV UVI1a99 GARCH-X n3al error
term AMsLRNRNALAZIUUI 1999 GARCH-
X n5@! Error term UM3ILANLRLILUN MUa191
Taene 3uvvudraesNdszansninlunis
T UAMMABUNIAY 51.1320%, 50.2528%
1az 49.8768% uanaddn Nszansamlumsan
Awulsilsivveanesaal 51.1320%,

50.2528% LA 49.8768% ANA A1

Table 6. The Hedging effectiveness results at Out-of-sample period

Models Hedging Effectiveness (E)
Daily Weekly Monthly
Time varying hedge ratio
Bivariate GARCH 4.5055%* 52.0176%* 48.5275%
Bivariate Diagonal BEKK 1.2961% 51.6118% 45.0380%
GARCH
Bivariate GARCH-X -9.3764% 46.3833% 50.2528%**
CCC 1.5157% 46.2817% 45.4258%
Bivariate GARCH (t-dis.) -32.6560% 49.9507% 47.2224%
Bivariate ~ Diagonal =~ BEKK 5.8793%%** 50.8277% 51.1320%***
GARCH (t-dis.)
Bivariate GARCH-X (t-dis.) -8.5040% 51.1562% 49.8768%*
CCC (t-dis.) 4.5665%** 48.3280% 45.0208%
Constant hedge ratio
OLS 0.0907% 51.9610% 47.3505%
VAR 0.3126% 52.1101%** 48.3532%
VECM -5.3072% 52.1372%*** 48.5051%

Remark : Time varying hedge ratios are average values

wk *k * is arranging the results of Hedging Effectiveness
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5. onUsema
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nIlveYATIOIADY WD 6ATIAIUNT
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BEKK GARCH n3i Error term Un15119n1194
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