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Thai Industrial Leading Indicator: TILI
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FaiidinamegaanssudwiuusemAlne (Thai Industrial Leading Indicator: TILD iugfil
waufiasatundaosdsenouduiu 7 filfinuaudFlunstiisisndannggravnasuns
wan ansnsaldmamsaiunliiunssdn 6-7 Weudwth uazyiinegmnndu (Iaan-gega) vos
fpdnsmanandudgaamnssu lunsinuninud warnnsliseitinnnegpaunssuasdueg iy
fulsesruszneuiidentd esmndudsutasifssesnatlunstihiidnety kanisAnwiuans
Tituhnmstihesivifiadstuannsavendifissamarindu liaansavensuansvenedves
amrgaavnssld mafinuidmud suusililunaduildannsedoulminandngaamns
(MP) I#ATigetiu Ao yarnistidndudu Uiy (M2) wasdvisaduan (PP) wasddedann
Tnmaedeulmvesduiinandngnannnssy (MP) ¥unaandusluavinronfinnoiuastudiy
aeueud ananededilii fufufimsininedeitihazenamnssuseauiu

Abstract

Thai Industrial Leading Indicator (TILI) is a composite index formulated using 7
industrial production indexes as input in this study. TILI can be utilized to forecast
Manufacturing Production Index (MPI). It is found that TILI can be used to predict the directions
of production cycle and the results from using TILI rely on the variables employed in
constructing the index. It is also found that Import of Capital Goods, Money Supply (M2), and
Production Price Index are significant variables in constructing TILI. Furthermore, the variables
from three industrial sectors--Computers and Parts, Automotive, and Electric and
Electronics--are highly related to the MPI. Thus, it is recommended that further study should

be conducted on constructing Leading Index for Individual Sector.
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MugRangsy wazduinandnnirenannssy egdlsinunsuszmeananisdaiudoyandnsios
waTmUsERsugaamnssuAeutvvziinnuat uazdinnsdmnuiluselasuna evinlinisih
TldReuthedrin WeiSsuifsudusuinanangpanssuiinsdaiuduneifeulasimsusz e
Aoutenniiddutiigiudavinlagsuasuisissmalng wagdnnuasysiagraimns

vailaldduinandnaudgnannnssutes drinnuasugiageainnssy laeTginsvesdui
NaKANNAgRANMNTILTUIINT 2543 TiuTndnsunud 4 $ndng uiazseufienueniade 28 1feu
Tnglutamasagldsvoznaiinds 14.75 Wou uavtnweiedaglding 13.33 o (Table 1)
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Table 1 IAINNAUVBIRBLNANTAYASMNTTN (MNT1AN U 2543 - Wwweu U 2553)

. . 52881781(1Na1)
Aansi AEIEA AN NN
YNAR7 L NERET 59
- - M11 2000 - - -
1 M11 2000 M10 2001 M10 2002 11 12 23
2 M10 2002 M8 2003 M9 2004 10 13 23
3 M9 2004 M11 2006 M2 2008 26 15 41
4 M2 2008 M2 2009 - 12 - 12
Fpanswdudmiuiginsd 1-4 14.75 13.33

I INNTANIN
mnewn: silnandngnamvngsy, Inhlagddnauasugiagaaivnssy

nadendaudsiivaneauiivsinanlfiduasdusznauvasiviitii
1) deadusulsludunsugamans fuusisdonazdedlianuddnludunsugia wae

M3HEn Famsidenduusavendedeativayuannguinaasugmans nanfe’ usuusiiAsates
funsruILMsHan fuusfikansamendglunssusvesonamnsst fudsiuanimsaianisal
vosman uazfuUsindnanzenamnsuiidy Taefuusdananaziianudlunsdaiudy
U D19

1.1) fuilsafuilae (CP) WuTesdfannuasugia mndwinaduilaadiuiy
wanshmaduilaeitilugstu Fannnguasssniuty Ransdeaudifiuty

1.2) msthiddudnu (VIMCAP) lutsiiaswgAaiianisvenes vivlvdsyanauldane
wnTu nensuanaraandudifienauaussaudednisnandy tanisasuaindy ilEd
ANNFINISLASesdnT wnAlulad uazdudmuanssseima nanldiudlomsugiavenedagl mnu
fioanstudnaudunntudievhmandnaud aguldnistudnaudyuiienuduiusiufions
Nanssundnlufianadeaiu

1.3) fdnmandnnindurisUsznalng (SET) WWudvifiiaimmumadeulmuessian
pdnning (uanify) fevvoglusmandnning ludisiiasugiaduwlduiifty vidmumely
pann axianuannsalumehilsfiinntu Sehlisudnanndnminggedu Tummssiudiugi
wwswgiafiuunliufiugas aueriiunliufanaadesnnuddmumauiinrmausalunsviitils
fitferas Jsaguldidviinaravdnningdanuduiusiunsveesvienasimansugialufians
Wiy
L - 1897509 nsinwiageaadounslummgaaimnsuvestssnalne, anineuasysivgnaInn Ty
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1.4) aotiA1duuIm (NEER) Wusetiaatuis deneatuumlaelSauiisuiuatu
NNANaNA1ARY NIAA Wag AU
1

'
a v

5) fuflanudotiuniagsia (mansal 3 1Wew) (BSIE) usviinagvieudsitngsie
aansallaglivszaunsaiifieglasnssluniagsia mintingsfamainnmziasugialifavdiwa
Ann1sandulalunisyzasianssunisuans

1.6) vaaugUdnsaeunluansgaisng (VUSRSMV) aneiasughalusinelseme doa
seneasugalngludiunisdieen mndsUsamaisgliunniu hddemniy) faniAanis
dedoduianlnennty Sufnfanssunisudn mnseamevanluansgensniueedity asvil
Aannsdsdudiaininenindu nefeinisudaduduniy lunessfutramneoarelin
TuansgoudnveefitfosasasiliiAnnsdsdudaininedesantuiu Ineduinisudndudi

Wisvewnawsnlatseas

o
A

1.7) srflanandestiuguilnaansys (man1sal 1 iwiew) (USCCIE) Usitiannuiesiusie

AgiATeInalusuIAnYeIYanis mndilaudesiuduslananss Winlu agilniinng
degaduAannendy Ingdeenensudsliviuderdsde lunwmsaiuthumnanuwesiugusine
’

o

anssa (ansed) anasaerhilmAnaliddulasenneiasugio Sadwedudaniveanauuii
1.8) Srnutinviendley (TOU) Srunuinvieuiefidnunlulssmaazgaeiibuns

ssUszmadnaniiedudstoduduazuims fufussiafldsuuselonilanse Idud n1au3nag
drunansuanizldunalselevinesey Tngvmswandunie lfaausns fedusiuou
Tnvieaiinfiinniuneliinnsvenesvesniauinisinniu vlinenissdavhmswanaudanniu
Tumansstudhaddautnviesiiotanas msveneivesnauinisanas vilvinansanveod
anaavuiy Jsasuliirduudnvenisnnndsssmaiauduius funisvenedvesianssy
MIHEn (n9dew) lufiamadediu

1.9) USinauRumnumnumunening (M2) U%mmﬁumguﬁauiuswuLmﬁ:@ﬁmﬁmﬁu%
fualielduszrmidiadunannslisevesussrau viliisiaseamediutu viliRonssums
wAnuEnefady Tumanssiududuinatuiingudeulussuumsugialitosas favdsmaliasld
Ussmvfanas danaligsnavenigana yilinanssunisndnveneiitosas Jsasulainusunniu
MINAMUNLNENINTANUFURUSAUN TV EFINTENAFIN VBN INTTUNSHEN LUTIAN BRI

1.10) fudlsangdn (PP) fudis1anuan (Producer Price Index: PPI) o fiuiiiuans
MafinturesAdudiuazuinisiiiansenusofuunHEnAud

1.11) §aruaniasu (Un/aeaansanss™) (EXC_US) dsansenusianisdiean win
dasuanasuliadosnieidansudarnegeailes asvinlilnedwoenlatiosas Tuungiiile
Shsmanidsudoudas azdwmaliivedieentduiniu
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1.12) nsdndingAvwazauaIdunans (VIM_RAW) iRg1Uaaiufianssunisnan 1oy
geaunssuman walldun eueud lngludiiasegiaianisvenes vibiszmwuldineuniu

[y a

AIANINARNNARFUA LN UALBIAILABINITUINTU LN TAUINNTY Vi TIAufaIn1s Tngh

a

agAUATUNANUNENIINANNUTEINA NandliTLilairsugRavenefmasiinudaansuidringiu

s

wazAuddunansntudierhnanandudn asuldinsiudingiuserdudtunansinnudsiug
Fuiteneianssundnluiirniasieniu
1.13) Sarnsldidnisndn (CAPU) sdlvidiunuiliiuvessesumsldimdsnisuan
Tugmamnssuifielfidueadosdiondslunstevssiiunmzvesgramnssutiug Tuutaztaaiuay
T fueiesfloriemnnziunisannesvidensiulaymaasugia
1.14) daumd593Unends (INVENTORY) whAnIsEAUMIRLT U DanaoINTS
drseadudiiiedlidufianan
2) AUNNUBL Fruwdsialdiduesdusenavlunsadsduinandusniadefidfy
Fasuusmadinnuantilaesm il
2.1) ilusynsu (Time-series) ifirugnfissworonsiinseiinginssia lagvld
mistisseziategntey 15 U wazdndudeyaseweuszinitoyalunelasuna mszaiunse
T mnsiesginaseazidonunni
2.2) Wudoyadifienuseriles gnies uazudluveidsuudadhivosiin
2.3) Mudsiidenudussduszneumsianaumanuats ATOUARNAINTINNNTHAR

VYBIYAANNTTUDL VIR

3) fianudeiauneimainnauindng duusidenasdedinauipnsiduiusiunauindng

g mnNTIL nanfe MuusthdesdiszeznanmaiAngmnndunouniningmnnduvesaduipging
gnawnssudmdnadnfldlumsesuednune Yging fded

3.1) AsanAduuseavsanuduius (Cross-correlation coefficient) seminadauys

a v

fudnthduggmauasuunliiudiudviindsmduusyansin wndlanlng 1 uansindu Pro-cyclical
fusriisndwisedyinasgnamnssy Tunmenduiumndandilng -1 uanaindu Counter-cyclical’
yndandlndauduansihiuysiuddnuaeadundnslidutusfuaduiginsvesgpamnss

3.2) AnsanAdudsydvianuduiussvieiuUsiivintaduggmauasuunliiuoen
ué euiuduiisneds Fuinandngnamnsy) Weghiuusdinardusudstimiesuusn
andudseavsanuduiudueaiiuus o e ti lned >0 Audvdsnads a nan t 1nd 1 uaned

o w a

fuusuuiu Pro-cyclical wagliszasianidviiensdeey i draan TumenduiudiAmdulssans

v

AMUANRNUSVRIFILUS o 1181 t+i AUSEEE19D9 w 1an t Janlnd 1 waneIdnUstudy

B A d v w 4 v v v
Pro-cyclical Ao ifirmepauigdnsluluwuimadediuiuigdnsgmamnssu
> Counter-cyclical fi fifirnsvasnauipinsnseiudiuiuiginsanamnssy
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Pro-cyclical uagdlamnndumusviienddaey i ¥asm

Table 2 &uUszANSANMUTURLSTEWI9HT INA196) NUALUTDN9D9
Series Name O Lags
-4 -3 -2 -1 0 1 2 3 q 5
MPI -0.505|-0.127| 0.277 | 0.641 | 1.00 | 0.641 | 0.277 |-0.127|-0.505| -0.768
BSIE -0.602 | -0.498 | -0.271 | 0.048 | 0.483 | 0.601 | 0.596 | 0.459 | 0.218 | -0.089
M2 0.045 | -0.257|-0.492| -0.618 |-0.641| -0.18 | 0.19 | 0.501 | 0.702 | 0.727
NEER -0.383 | -0.449 | -0.402 | -0.243 | 0.051 | 0.33 | 0.488 | 0.538 | 0.471 | 0.275
VIMCAP 0.201 | 0.407 | 0.512 | 0.485 | 0.316 | -0.099 | -0.39 |-0.583|-0.648 | -0.548
INVENTORY 0.663 | 0.525 | 0.253 | -0.109 |-0.568 | -0.652 | -0.622 |-0.451|-0.172| 0.162
PPI 0.166 | 0.412 | 0.554 | 0.555 | 0.42 |-0.033 | -0.37 |-0.607|-0.705| -0.623
USCCIE -0.485 | -0.509 | -0.407 | -0.186 | 0.172 | 0.433 | 0.563 | 0.562 | 0.434 | 0.188

P31 INNTAUIE

WNBLUG): (%) - High cross-correlations at positive lags indicates a leading behavior of the variable with respect to the reference

series.

1) Msnagauaumnduna (Granger Causality Test) Sewi1adatinsnee duduwlseneda

43U NN IMAaeuRae3s Pairwise Granger Causality Tests suUsynduluanvalunisindiu

waziu Inefdudaduuiv (NEER) Pliduanmmuasnisiasuulasesdiuinandnanaivingsy (MP)

wazddnandngnaiinssy (MP) fliiduanunnisivdsundasvesivinainndnning (SET)

Ko aw a a Ao a L Yo w a
UBNIINULIUAYUNANGARAEINNTTN (MPI) wlmﬂummammJaauLL‘anaqam'}mﬂﬁnmmmiwam

(CAPU)
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Table 3 wan1snagauaulumaluna (Granger Causality Test)
FTNINNAITINAN9E NUAUTDN9D4
Lagged Monthly (p-values)

Null Hypothesi
CPI does not Granger Cause MPI
MPI does not Granger Cause CPI
VIMCAP does not Granger Cause MPI
MPI does not Granger Cause VIMCAP
SET does not Granger Cause MPI

MPI does not Granger Cause SET 0.43974 0.68807 0.24268 | 0.35155 0.29002 0.55424 0.51028
NEER does not Granger Cause MPI 0.36714 0.78119 0.87939 | 0.92265 0.7913 0.58315 0.62949
MPI does not Granger Cause NEER 0.1512 0.35969 0.47027
BSIE does not Granger Cause MPI

MPI does not Granger Cause BSIE 0.84506

VUSRSMV does not Granger Cause MPI 0.14658

MPI does not Granger Cause VUSRSMV 0.12827
USCCIE does not Graneer Cause MPI 0.50455 | 0.32567

MPI does not Granger Cause USCCIE 0.10139 0.10035

TOU does not Granger Cause MPI

MPI does not Granger Cause TOU
M2 does not Granger Cause MPI
MPI does not Granger Cause M2
PPl does not Granger Cause MPI
MPI does not Granger Cause PPl
EXC_US does not Granger Cause MPI
MPI does not Granger Cause EXC US
VIM RAW does not Granger Cause MPI
MPI does not Granger Cause VIM RAW
CAPU does not Granger Cause MPI
MPI does not Granger Cause CAPU
INVENTORY does not Granger Cause MPI
MPI does not Granger Cause INVENT ORY

P31 INNTAWIE

(%

5) NSNARDUANNFUNUSIENIFTINA19 AUFUTE1989 (Correlation Test) wans

nagoukandliiiuidusdasydnlnglanuduiusiududsmaluseivas sniudviinnuieiu

NATIAA (ATl 3 1) (BSIE) sanueudnsasusluansgewusni (VUSRSMV) way §nsinishd

[ a

MaINSHAR (CAPU) Ndmnuduiusiusinusanuluseaus
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Table 4 HANSNAABUAUEUWUS (Correlation Test) 5x3NedTInAeY Aududsandda
Correlation Test
MPI
CPI 0.926070
VIMCAP 0.902890
SET 0.839976
NEER 0.542983
BSIE -0.206609
VUSRSMV -0.035827
USCCIE -0.540908
TOU 0.743159
M2 0.892992
PPI 0.929936
EXC_US -0.842371
VIM_RAW 0.928625
CAPU 0.368262
INVENTORY 0.891515

31 INNTAUI

6) anuannialunsdth Mnfulsiiieadesty 14 Fudstredu wuhdisudsiiian
annsalunstildfuazazioulassairsguanmnssuis 4 ssdvsenay Idud anuieadasiu
NSTUILNINER LanInsAInnIsalvesan Wufdnsunzgramnssuiid ey uavuansdvswa
veatadunouenyseina (Asvghaanigonin) wuindl 7 duUsifiauautifnaiiiige
9 Table 5
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Table 5 S2821281%URAYVDIAIT IR

BSIE -3.75- 42 5- 4- 4- 3.5- 4
M2 -9.5 -8.67- 9- 95 9- 9
NEER -6.33- 6.75 -6.75- 6.5- 5.5- 6
VIMCAP -8.67- 8.25 -8.43- 9- T- 8
INVENTORY -3.25- 3.75 -35 -3 -3 -3
PPI -9 -8.5 -8.71- 9.5- 7.5- 8
USCCIE -6 -5.75- 5.86 -6.5 -5 -55

yeLne: + (-) denotes a lag (lead) with respect to the reference series
AWn: 91INNIANIN

asu mndadelunisAmdensdiwlsiedninduiinaudnesiu agulainfmuusniauaud@lunis

o

%

’1‘1/1?1' 9 Table 6

(-]

Ao
MMA

Table 6 siauUsnanuaudflun1sy

v a a v a Y a o C% a
AYUNANANNIABAAINNTTU (AYUB1989) MPI OIE | @ UAULATEINARARINNTTU

1.1 gaA1nsuIduaIvu (Un) VimCap | suimsussuseimalg

2.1 ffiAnuieliun1AgIna (3 weaut1amtn) BSE  |suimsunauseindlng

2.2 stidumdniagunsnd Inventory | #11INULATYFARAEINNTTY

3.1 AURANIUUM NEER sUNANTWAIUsEIAINE
3.2 AU ENER PPI dindutiiAsegianise
3.3 USUNauRumnu AU vAinenINg M2 sUNANTwAIUsEIAlNE

4.1 fytlanuetiuguslaayiansy (Annisel
1 1piow)

USCCIE U.S. conference-board
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N1 LIAINITAAYAINNAUVRAIUTTIRBINTNATDULTIBUAUIAINNEUYDIAYTNDIAE1MNTTH
J88Ia1N130N (Leading period) mleannnisilSeuiisussesiiainisiingainndues
AuUsrnee Auszesiainsingmnnduresiuiands lnelagiudviionsdalaugamanuudily
WPRUNUNINUS 2552
lngdudsyarnistninduamu Iszegnadnuilonsds (MPI) e 8.43 Wneudiusvil
4 o a ¢ a = 5o a - U A1 a =~ 5o
ANIFRLUAIATIAY (A1ANTSR) 3 1fiew) UszezanTinade 4 ey fvllARuum dssevliandin
a = o 4 O v o o ¢ - = & o a =
way 6.57 oy Avlanutetuguilnnansys (aanisal 1 Whew) dsseslianTunaie 5.86 Lo
USinauRuauanumanendg (M2) Iszegaddiadennniign fie 9 wieu avilsAgnan dszegiim
Fiede 8.71 e wazdrldusdnsagunnds Jszevaidinade 3.50 Wheou

[

Table 7 4g3nsvassviidinsiee

Phases and cycles average duration </TH<TR>

PtoT PtoP TtoP TtoT
Reference Series 14.75 28.33 13.33 28.67
BSIE 14.25 26.75 13.25 28.33
M2 12.33 28.67 15.75 28.67
NEER 15.33 28.67 13.50 29.00
VIMCAP 16.00 28.67 12.75 28.67
INVENTORY 14.25 26.50 13.00 28.67
PPI 16.33 28.67 12.75 29.00
USCCIE 16.00 28.33 12.75 28.67

P137: I1NNNTAIUIN
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Table 8 588219819110 UAAZAILYT B ININNAUVDIABTT19D9

Peak |Trough | Peak | Trough | Peak | Trough | Peak | Trough | Number
Reference M1l | M10 | M10 | M8 | M9 | M1l | M2 | Mi1 |ofextra
Series 2000 | 2001 | 2002 2003 2004 | 2006 | 2008 | 2009 | cycles
BSIE -4 3 -3 -3 -4 7 -4 -4 1
M2 - -9 -9 -8 - - -10 -9 0
NEER - -6 -6 -5 -7 -11 -6 -5 0
VIMCAP - 7 -8 -7 -10 -12 -8 -7 0
INVENTORY -3 -3 -3 -2 -3 -7 -4 -3 1
PPI - -8 -8 -7 -11 -12 -8 -7 0
USCCIE - -5 -5 -4 -7 -9 -6 -5 0
1 s
U8R + (-) denotes a lag (lead) with respect to the reference series
Table 9 52831781% °'1La§'amaqﬁ"s°’i‘}’°’mi'mq
Average Lag at Median Lag at
w.r.t Reference
Series P T All P T All
BSIE -3.75 -4.25 -4.00 -4.00 -3.50 -4.00
M2 -9.50 -8.67 -9.00 -9.50 -9.00 -9.00
NEER -6.33 -6.75 -6.75 -6.50 -5.50 -6.00
VIMCAP -8.67 -8.25 -8.43 -9.00 -7.00 -8.00
INVENTORY -3.25 -3.75 -3.50 -3.00 -3.00 -3.00
PP -9.00 -8.50 -8.71 -9.50 -7.50 -8.00
USCCIE -6.00 -5.75 -5.86 -6.50 -5.00 -5.50

Ay 3INNIIAIUIN
YNBLUG : + (-) denotes a lag (lead) with respect to the reference series
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Figure 1 13n362%3n wazAvidnads (MPI)
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Figure 2 dviifthanazgnamnssuvasing (TILN) uazdvinandndudgaamnssu (MPI)
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auawsalunmstinvassiviings

Fiinauiiadetu fnaaudieg nanfe duitihfiadinssaviauduiusgaaavinty
0.587 (Table 7) Winfisaanszezadtanmnndusiie vesiuignsdanuin frdanansntiii
1# 5-11 1ilau (Table 8) vi3oanunsnthuade 7 iou (Table 9) lnsfiaruemusstasigdnsnasads
Winfiu 15.67 nou LLazmmmwaﬁQ%’ﬂimﬁuLa?{awhﬁ’u 13.00 Wwiau vibiszeslia1vesiningan
0EIANT9YRgIEntiaaviiu 28.33 e (Table 10)

o o o/ 1'%

Table 10 duUssANSAMUFUNUSTENINRUTBUNNUAYTSN9D

(*) Lags
Series Name
-3 -2 -1 0 1 2 3
MPI -0.127 0.277 0.641 1.000 0.641 0.277 -0.127
TILI -0.488 -0.457 -0.299 -0.003 0.321 0.516 0.587

vinewe: TIL Wudeinauiinandauds 7 fadesiu
7107 NNTAI

Table 11 szaziian¥iiveswvildii a nINNaUvesRilaneds

Peak | Trough| Peak Trough Peak Trough | Peak | Trough

Reference M11 M10 M10 M8 M9 M11 M2 M2
Series 2000 2001 2002 2003 2004 2006 2008 2009
TILI - -6 -6 -5 -8 -11 -7 -6

37 INNTAI

¥

Table 12 s28219a1%UMRASVDIN LTI

Average Lag at Median Lag at
w.r.t Reference Series P T All P T All
TILI -7.00 -7.00 -7.00 -7.50 -6.00 -6.50

P31: 1NNTAIUIN
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Table 13 33nTvaIRiA

Phases and cycles average duration </TH< TR>
PtoT PtoP TtoP TtoT
Reference Series 14.75 28.33 13.33 28.67
TILI 15.67 28.33 13.00 28.67

P17: INNITANUIN

]

Figure 3 autiaiin1azanamnssyl (TIL) wazawildneds (MPI)
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17: INNITANUIN
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! o d‘g’ o a 1 A 4 ! L4
1. mmwmmwgﬂﬂwm 6 LDUNDIAANNINNINTRYAY 1 ey

o

2. $nnuesdUsznouvesiritiasusiannniesmilosfudanas
ayunanIsAnwLazdaLauaILL

FrfitinnzaaamnssuvesUsumalng (Thai Industrial Leading Indicators: TILI) Wusi
naniadatunnduliosdusenou 7 ditfnuaudFlunsdiifsisadannegramnisunisnan
Baiiszlomilunseansaiuualiuniswdn 6-7 Weudmih wardivsslonflumsinneganndy
(I95i1ga-gean) veaindnsmsnandufenavingsy

msfnninud lunstendifihamegpamnssufiadul Il ldiaduarugnioses
nsmansaiagtuegfusudsesdusznauiidentd osmnfudsesdusznavusasiafisyazian
Tumstifisety  msdenshuusesiussnoudnullusvinay Saduddidfyogrannlunisdn
yhdwidtihamegpaimnssy egslsfiom Sulifdavihdulannsonensalldifesimnaiidu Tuvue
filsianansavendsvunanisvenesvesnizemamnssuld

ynfimsanuneiuliudnemui dudsiaunsoldlumstinnedeulmavinonds
gnamingsy (MP)) IdATiamiu Ao yarnisiudaudmu Uity (M2) uasduiisaduan (PPI)
gnslsfinnu dosannisedeulmuesiuinandngaamnssy (MP) Tdfudvwaunanuanas
grawnsaluaroufimeuariudau ameusus uazanuueieddlii Aidadiugs ol
mawndeulmuesiviinandngnamnssy (MP) unaunanmaedeulmuvesivinananvesiivany
awmwﬁqq Mnanndoifiaieinisiedoulmvssmandngnainnssuisauardananidnvued
nszvIuNMIHARdesedansthidnIngRivanisssmaludadgiuiigs Whniledszneuluszmelne
wardseaniduduidifaulusuinesama dnfunisasdthnmaedeulmuosiuinandngnamng
(MPI) AstiefandsmesusinassmaiiAsadeadranfiarsansiuse

uenniesdimsinudaifinamegaamnssuseautu lasamzgnamnssuiiienn

]

(% (%
A o U

AuNIUES 1y Fududiannselind Aouiames erueus a2 Wesainnsissdddiamgaivtug

Y
% a

sgyhlianansavenitanislannindstivuinneanamnssulagsiy




01SaNsUSISSSND UM

UIIUIUNTY

Aind duana wavansy. “Tassmsdavinduiifpdnsgsiadmiuusemelne” oruaussionsuAsugia
NSWIYE, 2535

TN va/ingmed uazeiiung 0. “uuudraesipinsgshaienisiue Tassnsiivinwuiulse
N133AMUUUTN88939INTTIN 7, AUIUINITIVINSIATEEAERS. Lauaronasivilsm
NIUATHFNINITNINVE NTENTRNYY, 2538

suaswisUspdlng “duditinasugha (Guanau 2552)” feauledl. Widddann
http://www.bot.or.th/Thai/EconomicConditions/Thai/Index/DocLib_/LEl TH dec09.pdf
duAu 2 SunAw 2553

Usslonl winyan. “wamsinuwuazdavdeidiginsvassemalune ” Nimaasugmanssumans,
Uil 14, audl 4 Sunay, 2539

Ul fiuns “nisdasgiduditiinnasiasegiadwiulsamdlne” meewidvantuidoidionns
WawUszwelne luesodiniuauznssunsHAILILATYERua AIAUWIYA (8.1.7.)
AU, 2541 wazANUnbY 375ﬁ75mw§ﬂmmfﬁsﬁlmﬁm':; Ui 17, atudi 3, fueneu 2561

@

fiftus Foanssmams “mstavhdeitiiasusialne” Inendnug (e, (asugmanssina)) - -
UNINUIRERBN1IAINE, 2546.

aung weyiisey “srditiingasunssulng” F1nuESYETRORAYINTII NTENITIERATMNTTY 2550

audnf usiynuaade wavane “lasansiaussuuifoufsuasinaun1lzgnavngsy” Lauose
ﬁﬂﬁﬂﬂﬂuLﬂﬁiﬂﬁﬁﬁlqmﬁﬁﬂﬂiiu NIENTNYNANNTIN 2546

Seyeyn TusIng “m'swmnszﬂ"’s’g%’nﬁmwg'ﬁwmﬂszmﬂ1w8” AMEIRTUAmERTIaz NS0T
Mﬁ?iﬂﬁl’]é@ﬁﬁﬂﬁ’]ﬁ@% 2552

Baxter M. and R.G. King, 1999, “Measuring Business Cycles: Approximate Band-Pass Filters
for Economic Time Series”, Review of Economic and Statistics, 81, 4, 575-593, (also
NBER WP 5022, 1995)

Boschan, C., and A. Banerji, 1990, A reassessment of composite indexes, in Analyzing Modern
Business Cycles:

Bry G. and C. Boschan, 1971, “Cyclical Analysis of Time Series: Selected Procedures and
Computer Programs”, NBER Technical Paper 20

Burns, A.F., and W.C. Mitchell, 1946, Measuring Business Cycles, National Bureauof
Economic Research, Massachusetts.

Chen, S., 2009, Predicting the bear stock market: Macroeconomic variables as leading

indicators, Journal of Banking and Finance 33, 211-223




NIDA BUSINESS JOURNAL

De Leeuw, FRANK, “Toward a Theory of Leading Indicators” in K. Lahiri and G.H. Moore, ed.
Leading Economic Indicators: New Approaches and Forecasting Records, Cambridge
University Press, 1991

Filardo, A.J., 1994, Business-cycle phases and their transitional dynamics, Journal of Business
and Economic Statistics 12, 299-308

Fischer, S., 1991, Growth, macroeconomics, and development, in NBER Macroeconomics
Annual 1991, Volume 6, O.J. Blanchard, and S. Fischer (eds.), MIT Press, Massachusetts

Gabriele Fiorentini, Christophe Planas, 2003, “BUSY PROGRAM USER-MANUAL”, Joint Research
Centre of European Commission Ispra, Italy

Hodrick R. and Prescott E., 1997, “Post-war Business Cycles: An Empirical Investigation”,
Journal of Money, Credit and Banking, 29, 1, 1-16

Inklaar, R., Jacobs Jand Romp, W., 2004, “Business Cycles Indexes: Does a Heap of Data
Help:” CCSO Working Papers No. 200312, 2004

Sahasakul, Chaipat, “Thailand Leading Economic Indicators” a research report supported
by USAID, Thailand Development Research Institute, 1987

Stock J.H. and M.W. Watspm, 1993, “A Probability Model of the Coincident Economic
Indicators”, in Lahiri, K. and G. H. Moore (1993), Leading Economic Indicators: New

Approaches and Forecasting Records, Cambridge University Press: New York




01SaNsUSISSSND UM

A1SNEINTAISIAINDIAIN8S ARIMA
Application of ARIMA Models to Forecast the Gold Prices
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\Bamnadue fiimsAsuudasegaasanan senadamansenuseuuuiassunisneinsalouvinli
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Abstract

The purpose of this study was to compare the forecast price of gold in foreign countries
by means of ARIMA and Exponential Smoothing to be useful in selecting the tools to predict
the direction at a reasonable price, thereby reducing the risk of changes in gold prices. This
study used daily price of gold during January 2006 to March 2010, monthly data from January
1997 to March 2010, and quarterly during the 1st quarter of 1997 to the 1st quarter of 2010.
The results indicate that the use of daily data effective in forecasting the size of price most
accurately, while the use of monthly and quarterly performance in forecasting the direction
of gold prices. Therefore, the use of forecasting tools must consider the purpose of its use.
Furthermore, the results of the forecast may change as the data set used in the study and

duration of the study, including economic fundamentals that has changed over the years.
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PILLHUNINT 1
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Figure 1 YUABUNITES1ULUUTI1A89 ARIMA

Y . NadaU ATANNUA A58
aiayateyn  — = .
ANUTle LUUY1809 A13QN
laidlg T

NS
Difference wynsal

Integrate

N luNSaTULaEAATIZINE

Tunsfnuadaiasd 4 wasiede fnanauasnsalunisaenisaiwudliduayinan
AANLAANALARDY B510aLSEnTeia 4 unsTa Sded

1. DOC (Direction of Change)

w3asflefazldlunsinauausalunisaanisaiuunliiu@e A1 DOC (Direction of Change)
%ﬁﬁﬂummﬂf&ﬁmuﬂ%’jﬁmmmmﬁﬁﬂwmmiLﬂ?iau"lmgﬂﬁaqmﬂﬁi’ﬂuauﬂ%’jﬁwmﬂszﬁﬁwm nanAe
szvimstiuilussazadafinginsalsamesildidsundasnldulunadineinsaindeld dnle
wtfududunuadsiinensalgn uazdlildagiududnuadsiinensaiin mnfuasthdnuads
fnennsaignifisudiuuadsiinensalfomn Womsanmaneinsaiuuliugn sugnsnsdum
DOC #sanansauanslamad

9%CORRECT = (CORRECT/COUNT) 100

lnefl %CORRECT  fe wWoasidudrugnaadlunisnensally 100 wWesigud
CORRECT  fp S1uiuasaninensaluuiliugn
COUNT  fiB 91uIuASIINg NSOV
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n1sRsanAIdyIuildainnisneInsal axfiansananlesidudainugneearisly
FeyuTouazuneTIniu 1ngAMNINN11 50% wUITIAANNEINNTAIUAITNEINTAL ASUUAITDY
DOC igedavngfisnrnuaninsalun1sne1nsaliigese (Diebold and Mariano, 1995)

2. RMSE (Root Mean Square Error)

1 [ [ ' [ P [ o o { a

A1 RMSE WumsinAinnugniesasnisnensaldadunisinainsnidaevesaiaie
AIAINABIALAADY 30 MSE (Mean Square Error) lapA1 MSE azlisiaaianupainadoudnil
PUIALAYRIUNITITAT MSE uAnwliudenldsiniatassvosnl MSE Mi5un11A7 RMSE Wiy
I TAIANUAIALARDUTZII AT UTBUTBUAUATIUSEUNITUAINLUUT 89 918
anulndifssnntesiiisdla A1 RMSE anunsarwinlaniugns dedl

RMSE = jZef /n

d' 2 o 1 d'
Tnen Zet = NAINVDINNAIEDIVDIAIAINAINLARDY
N = uuAFuNnn

WnA1 RMSE wihiuaug mnefiauuiassivssanalafiaiviiuaiasamed
#1nA7 RMSE fiaiissuansinuuudiasstivaninsaidusunuaiasslaauiniiiestiu

3. A1 U (Theil’s Inequality Coefficient)

A1 Theil’s Inequality Coefficient (U) fiflunadnes fus1 RMSE usidn Theil’s Inequality
Coefficient Suazdidnagszving 0 f 1 dfiawviniy gud uandldin Arasiléarnnisussaamini
A939UBINN 138 t wazuuuSaesiivszanaldtuduwuusiaedia wilumsmsafudiudaen
Theil’s Inequality Coefficient fidwviriunils uansimvudaesivszsnaiduwuudassilifdian

(Pindyck, 1998) satiuanisanansanal U e fedl

LTS, - X))

U:
WUTZE )+ GUTEX )

AAUA A v Ao ANNIUSTUIUAINLUUTIAD
v* fio Arfeyasss
T A8 3NUIUVDIAIUVDIAN T I UN1TUTEUNURUUINED S
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1 a0 1 U 1 1 d' a0 1 U % ¥ a = 1
MnAT U Ay 0 mungadndd Arfivssanadiavinduiudeyadsaned winat U
FAINAU 1 Mu18AU37 wuUT1aeInUssuauntduluudtasnlualdaiuisaaziduduny
(BNIGHELEN

4. A1 AIC (Akaike Information Criterion)

v
aad

AU Adjusted R2 usildguuuunisldraanisnusssuwd (Natural Logarithm) anadiadl

e

geanansanazihlulomardounas (Lag Length) Msngaulasneme anunsauansgunisaulisdlanedl
AIC = n Log( 55 4 2k

K = 99U uesnsninestiudunis

RSS = wauInvesrdsaesduandeviedniiieinuuuiiasdlag

Tawen AIC Aideansife AIC fdiAtios iesindediAtosBuansinuuusiassfissanamu
Jusuvuresoyadilen

NANTISANEN

N158519UUIa89 Autoregressive Integar Moving Aver ARIMA) Model
URAUNISNAFIU Unit Root

Humsnaaeuanuiiaiosnmuesdeyaeynsunardlilunsmaass naaeuses Unit Root
Test 1ne38 Augmented Dickey-Fuller (ADF) Tneisugunaaeulusssuung (Level) siawuu None
nsvageuUMilegaiaves Constant uaz Time trend dawanisnaseuluszfuUnAfiaduysalves
A1 t-statistic YauninAingavesAn ADF wazilimuunazidudesnin 0.05 vibildanunsaufes
anufgumdnindeyadu non-stationary LLam’;wauammmlmum’;EJm’mLsuamm 95% Fastoeri
nsmaaeulusziunnUABuuanosal NtumAgey unit root % 3 wuuesia 2 Yateya
Tusgfusasnsasuuasessiammuin mduysaives tstatistic anAnIATIngavesAn ADF uag
fanuvazfuannnit 0.05 awnsaufiasaunigruiideyaiidnuayliida (non-stationary) tufte
Yoyatianuiaudn
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Table 1 Augmented Dickey-Fuller Unit Root Result - s1amasAmaInlansigiu

AIC First Difference
Variable None Intercept | Intercept None Intercept Trend
& Trend
Gold Day 0.9450 0.7145 0.0952 0.000 0.000 0.000

P31 INNTAWIE

Table 2 Augmented Dickey-Fuller Unit Root Result - Aqudssiameasainainlansieinou

AIC First Difference
Variable None Intercept | Intercept None Intercept Trend
& Trend
lnex 1.000 1.000 0.9878 0.0260 0.0289 0.000

P131: IINNNTAIUIN

Table 3 Augmented Dickey-Fuller unit root result - AauUss1AMasAInaInlanselnsuie

AIC Second Difference
Variable None Intercept | Intercept None Intercept Trend
& Trend
Lnex 0.9600 0.7146 0.9643 0.000 0.0003 0.0004

P31 INNTAIUIE
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N13UsENNATNIT TN TURILUUBYNTULIAN

Mnifunsaaeuisdfty t-test vasyatoyaTetu fa1sanen Probability 184 t-stat 109
wuvudtaes Aszdudedidy 95% lauvudtassildlunisnensalfuyndeyasiefude
ARIMA_DAY (2,1,2), ARIMA_DAY (3,1,3) uay ARIMA DAY (4,1,4) uansaduuszandues
ARIMA Model ¢ Table 4

Table 4 A1duUszANSVa9 ARIMA Model ¥ndayasiedu

LUUINABY NTLAU

MODEL ARIMA DAY (2,1,2) | ARIMA_DAY (3,1,3) | ARIMA_DAY (4,1,4)

C -0.00068 0.00061 0.000619
AR(2) -0.806339

AR(3) 0.876755

AR(4) 0.706753
MA(2) 0.799659

MA(3) -0.925277

MA(4) -0.726619
Durbin-Watson 2.00536 2.004161 2.004942
AIC -5.611059 -5.620944 -5.611428
BIC -5.597464 -5.607339 -5.597813

f37: INNTAMUI

o w

AIIERUYdALY t-test YoIYAT

Y

Uyd

q

BUATIELOU NATUIAT Probability ¥849 t-stat veq
Wy 95% leuvudiaesiildlunisweinsalduyadoyasioiude
ARIMA_MTH (2,1,2), ARIMA_MTH (3,1,3) uwaz ARIMA_MTH (5,1,5) uansAduuszansvos
ARIMA Model ¢ Table 5
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Table 5 A1duUszANSVas ARIMA Model ¥ndayasieinay

MODEL ARIMA_MTH (2,1,2) | ARIMA_MTH (3,1,3) | ARIMA_MTH (5,1,5)

AR(3) 0.924301

AR(5) 0.894498
MA(2) 0.986014

MA(3) -0.968240

MA(5) -0.903290
Durbin-Watson 2.196884 2.295271 2.2931339

AIC -3.308338 -3.284277 -3.300598

BIC -3.249433 -3.249433 -3.241177

f37: INNTAUI

nsrdeutudfny ttest vewadoyasiulnuta WTN1AN Probability 989 t-stat a9
wuuditaeaniseaudedidy 95% lauvudtaesnldlunisneinsalduyadeyasieiume
ARIMA QTR (1,2,2), ARIMA_QTR (2,2,2) uae ARIMA QTR (4,2,1) uansmduuszansves ARIMA

Model 9 Table 6

Table 6 ANduUsEANSYas ARIMA Model gndayaselnsund

MODEL | ARIMA_QTR (1,2,2) | ARIMA_QTR (2,2,2) | ARIMA_QTR (4,2,1)
C 0.001205 -0.003201 0.001427
AR(1) -0.777016
AR(2) -0.994902 0.673477
AR(4) -0.287406

P31 INNTAWI
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Table 6 AduUszANSVEY ARIMA Model Yadayasiglasuna (sa)

MODEL ARIMA_QTR (1,2,2) | ARIMA_QTR (2,2,2) | ARIMA_QTR (4,2,1)
MA(1) 1.265340
MA(2) -0.994872
MA(4)

Durbin-Watson 2.232396 2.848433 2.15273
AIC -2.940040 -2.333525 -3.179848
BIC -2.825319 -2.217699 -3.061754

P31 INNTAUIE

N13M523HUAINNQNABY (Diagnostics Checking)

mnaaummaﬂmaﬂmamiﬂiummmiﬁumﬂwmmmmﬂaau (Estimate Readual e)
Tnefinnsandn Q-statistic wuifiwuusassiianunsatiluneinsaldeld 8 wuusians mmmvim
9 wuushans TagA Q-statistic 81 8 WUUTIABITIRIUNTINAAOY Unit Root Test V& uLUU
(None, Intercept, Trend and Intercept) if1 Prob. #1371 0.05 waAe3 a finsnszanediung
fAadouifugud uasaruulsUnuasd wszagtuansadiuuusasslunensaideluls
Tnsuuusansfidaiiediae wuUsa0s ARIMA  QRT (2,2,2) Fanuin Tutumeunismeaeulsisusydu
ﬁﬂﬁmiu%umauﬂﬂiwmaaULLuu None ua¢ Intercept 1ABUAAIAT 0.5276 uag 0.5630 AMEIRY
biaunsainlunensainelula

14 o

. ial S hi

Iigntoyaneiouwaselasuna assaunisneinsal lneidan3snis Holt-Winner Additive
I¢aunstionisneinsel dail
Yadayasginou (EXP_MTH)
Fo=F _ + 0.94 (Ati1 - th1)

Yatoyaselnsua (EXP_QTR)
F=F +100(A -F )
t t-1 t-1 t-1
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oo F = New Forecast 3aefidosmensallvy (vassauiaanly)
F_, = Previous Forecast AMeNnsaiuastaefiiiugn 1 439
= gunsaiiiluatwestianandiiin 1 9
N1IWeINTO

NIINIITUIPNUNUIZAUVDIL UV ARIMA WR15841370 Root Mean Squared Error
(RMSE), Akaike Information Criterion (AIC), Theil’s Inequality Coefficient (U) Wage Direction of
Change (DOC) Tngusnidun1snensaluuy Static way Dynamic @UlUuUd1a99 Exponential
Smoothing A dun1snensalluu Static ﬁﬁmswmﬂﬂ'w RMSE wag DOC

wansAnwINMINEINIaiLuy STATIC (lurasdeya) wudn wuusraesiiliien RMSE iigade
WUUTN883 ARIMA DAY (3,1,3) 5098301ABUUUTI883 ARIMA DAY (2,1,2) az ARIMA DAY (4,1,4)
Taeiia 3 $1aedlien RMSE AiRlndidssiu wuustassiflien AIC Afignfe wuud1aes ARIMA QTR
(1,2,2) 9998901A9 WUUY1A83 ARIMA QTR (4,2,1) tag ARIMA MTH (3,1,3) wuushaesiliad
U ﬁwﬁqmﬁa LUV ARIMA DAY (3,1,3) SOIAINIABBUUINADY ARIMA DAY (4,1,4) uaz
ARIMA DAY (2,1,2) LuUs1aeiiliAl DOC qaﬁqﬂﬁa ARIMA_MTH (2,1,2) 99389471A0
ARIMA_MTH (5,1,5) Wag ARIMA_MTH (3,1,3) HaN15ANYINITNEINTTIANNBIANIETT LUt IsT0Ya
9 Table 7

Table 7 nan13fneIN1TWEINIAITIAMBIAIRIEAT luddaya

HUUAADY RMSE AIC U DOC
ARIMA DAY (2,1,2) | 12.05222 -5.611059 0.007312 53
ARIMA DAY (3,1,3) | 11.9952 -5.620944 0.007279 50
ARIMA DAY (4,1,4) | 12.05581 -5.611428 0.007311 53
ARIMA_MTH (2,1,2) | 29.39217 -3.308338 0.026794 60
ARIMA_MTH (3,1,3) |  29.5645 -3.284277 0.026844 54
ARIMA_MTH (5,1,5) | 30.00524 -3.300598 0.027118 56
ARIMA QTR (1,2,2) | 30.45121 -2.940040 0.027036 30
ARIMA QTR (4,2,1) | 24.92059 -3.179848 0.021647 23

31 INNTAMUI
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NANSANEINNTNENTAILUY DYNAMIC (Wontasdeya) wui1 wuudiaosdilsian RMSE sitgn
A9 LUUT1889 ARIMA DAY (2,1,2) 5998911ABL U809 ARIMA DAY (4,1,4) waz ARIMA DAY (3,1,3)
wuudaesillvien AIC shitgaarliimideaiunismeinsaliuy STATIC iesaniduanfiléiinnisussana
ANSIAWBS AD LUUINEDS ARIMA QTR (1,2,2) 5998911ABLUUT1AD ARIMA QTR (4,2,1) o
ARIMA MTH (3,1,3) uwuudnaesiilifen U sflgnfie uuudiass ARIMA DAY (2,1,2) 589a1Ae
LUUS1a89 ARIMA DAY (4,1,4)uaz ARIMA DAY (3,1,3) wuusiaesiilsian DOC qqﬁqmﬁa
ARIMA QTR (1,2,2) S998911AD ARIMA QTR (4,2,1) g ARIMA_MTH (2,1,2) NANSANYINISNEINTDI
FIANBIAPIYTIUBNYINIAT 9 Table 8

Table 8 nan1sANEINITWEINTAITIAMBIAGIEATUBNYITaYA

KUUINADY RMSE AIC U DOC
ARIMA_DAY (2,1,2) | 66.827749 -5.611059 0.040899 50
ARIMA_DAY (3,1,3) | 135.8557 -5.620944 0.076906 49
ARIMA_DAY (4,1,4) | 85.05769 -5.611428 0.049918 49
ARIMA_MTH (2,1,2) | 191.9006 -3.308338 0.154114 56
ARIMA_MTH (3,1,3) | 392.6435 -3.284277 0.264156 52
ARIMA_MTH (5,1,5) | 337.0987 -3.300598 0.235025 52
ARIMA QTR (1,2,2) | 182.4242 -2.940040 0.188228 68
ARIMA QTR (4,2,1) | 240.9414 -3.179848 0.257923 62

P37: 1NATAIUIN

HaNIAN®IN1THEINTAlWUY STATIC (lugiedeya) fAeuuudiaes Exponential Smoothing
WUy Additive wudn wuusiass EXP MTH #ldadeyaeisiou T RMSE fisniuuudiass
EXP_QTR #ldyadoyaselasna uazdeliiemsnsmansaiunliiuiiiniidnde lnguuudiaos
EXP_MTH Tvia1 DOC iy 60% wazluudnass EXP_QTR Tan EXP_QTR TiAn DOC winiu 54%
NSNYINTAMBLUUINABY Exponential Smoothing 7 Table 9
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Table 9 nan1sWeINsAIABLUUINGBY Exponential Smoothing

LUUDNADY RMSE DOC
EXP_MTH 28.15286 60
EXP_QTR 31.67085 54

P31 INNTAWIE

Soduunsansnensalianznsnensallutisdeya mudidunrmausalunisweinsal
wuTUUSIaefill RMSE sfigade ARIMA_ DAY (3,1,3) 593a31nf0 ARIMA DAY (2,1,2) uuudians
filsiAn AIC Anfigafie ARIMA QTR (1,2,2) 593a5nAe ARIMA_MTH (5,1,5) wuudnaesillvien U silan
Ao ARIMA DAY (3,1,3) 7949a3u1A8 ARIMA DAY (4,1,4) LuUsaesiilian DOC GAGRIGE
ARIMA_MTH (2,1,2) wag EXP_MTH 309891170 ARIMA MTH (5,1,5) NANNSANEYINITNEINT !
1AM AIgT5luYIsteya g Table 10

Table 10 wan1sAnwINITWEINTAISIAMNBIARIEIS UG taya

WUUINADY RMSE AIC U DOC
ARIMA_DAY (2,1,2) 2 6 3 6
ARIMA_DAY (3,1,3) 1 8 1 8
ARIMA_DAY (4,1,4) 3 7 2 6
ARIMA_MTH (2,1,2) 6 5 5 1
ARIMA_MTH (3,1,3) 7 3 8 4
ARIMA_MTH (5,1,5) 8 4 7 3
ARIMA_QTR (1,2,2) 9 1 6 9
ARIMA_QTR (4,2,1) 4 2 4 10

EXP_MTH 5 - - 1

EXP_QTR 10 - - 4

P31: 1NNTAIUIN
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Lﬂj’e)ﬁi”lLL‘LmNaﬂ’li‘WEJ’]ﬂiilea‘W’l%ﬂ’liWSﬁﬂiiﬁu@ﬂﬂiiﬂ‘ﬁﬂiﬂla MUAIRUANINEN TR IUNNTNEINTE
WUIMUUS @97 RMSE ﬁﬁﬁqmﬁa ARIMA DAY (2,1,2) 9938911A8 ARIMA DAY (4,1,4) Luud1a83
#lvian AIC ﬁwﬁqmﬁa ARIMA QTR (1,2,2) 599831778 ARIMA MTH (5,1,5) wuusiansfilian U
fflandie ARIMA DAY (2,1,2) Sesamnie ARIMA DAY (4,1,4) uuudiassitlvidn DOC gegn fe
ARIMA_QTR (1,2,2) 999891178 ARIMA QTR (4,2,1) Nan13AN®INITNEINITAITIAIMNBIAIAIET5
wentetoya g Table 11

Table 11 NAN13ANBINIINGINTAITIAMBIAIRIITUBNYIITDYA

KUUT1ADY RMSE AIC U DOC
ARIMA_DAY (2,1,2) 1 6 1 6
ARIMA_DAY (3,1,3) 3 8 3 7
ARIMA_DAY (4,1,4) 2 7 2 7
ARIMA_MTH (2,1,2) 8 5 4 3
ARIMA_MTH (3,1,3) 7 3 8 4
ARIMA_MTH (5,1,5) 5 4 6 4
ARIMA_QTR (1,2,2) 4 1 5 1
ARIMA_QTR (4,2,1) 6 2 7 2

P31 INNTAUIE
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ayunan1sAnenazdatauaue

ﬂ7iﬁﬂ@ﬁﬂ%ﬂiﬁaﬂiﬁiﬁmuﬁﬁam Autoregressive Integrated Moving Average (ARIMA)
model Tagfinsmaaeu Unit Root Lilogiafivsnmuestoyasynsuiardildlunismaass 3
mamamaaﬂu%zﬁuﬂmﬁLLamﬂﬁLﬁu'ﬁﬁayjaﬁmmhjﬁaéhaﬂmuﬁaﬁuﬁ 95% FIFDWINNITNAADU
TuszdumsAsundawessa Jaanmnsadudulsindeyaiiniuis (Stationary) ui

Tumsuszanarnniweslumuuuaunsuian Inensnsvaeutiudfgy t-test vaayadeyq
57854 f915A0 Probability 789 t-stat YaUUSIARY Tiseiuiladdey 95% ldwuusaasiilily
nsnensaliuyateyasieiufe ARIMA DAY (2,1,2), ARIMA DAY (3,1,3) uay ARIMA DAY (4,1,4)
Tuvaginuudaesililumsnensalfugndeyaseiiioudia ARIMA MTH (2,1,2), ARIMA_MTH (3,1,3)
uaz ARIMA MTH (5,1,5) uazuuudnasaildlunmsnennsaifuyateyanelasinadio ARIMA QTR
(1,2,2), ARIMA QTR (2,2,2) uae ARIMA QTR (4,2,1)

N3MTIAABUANIUYNADS (Diagnostics Checking) wuinfiwuudassiianansatilunensalde
1% 8 wuus1aes T 9 wuusaes laeen Q-statistic v8d 8 WUUABY TiHIuNIVAGEU
Unit Root Test R RTIRTY (None, Intercept, Trend and Intercept) &if1 Prob. N7 0.05 wansin
t fnsnszaefUnd fiaadewinturud uazanuuUsUTIuAL wwagiuamnsathuuuaesiy
wynsalmalule

lun1sadauuudnaes Exponential Smoothing ldyateyaseiioulasselasung aieaunis
wennsel Tnendonnnsds Holt-Winner Additive léaunisiiteniswennsel seil

Yntoyaseinau (EXP_MTH)

F=F +094(A -F )
Yavayasglnsuna (EXP_QTR)
F=F +100(A -F )

wansWENaiLuY STATIC (lusdoya) nuduuusiassdlie RMSE ffigade wuudiass
ARIMA_DAY (3,1,3) 9938411A0LUUT1883 ARIMA_DAY (2,1,2) iag ARIMA DAY (4,1,4) Teita 3 $1a0
T RMSE finlnaiAsanuy wuusiassiilia AIC ﬁwﬁqmﬁauwﬁﬁam ARIMA QTR (1,2,2) 5998341
ABLLUUI1899 ARIMA QTR (4,2,1) thag ARIMA_MTH (3,1,3) WUUshaesiilian U ﬁwﬁqmﬁa LUUD1aD9
ARIMA DAY (3,1,3) 599a301A8LUUd1a839 ARIMA_DAY (4,1,4) ez ARIMA DAY (2,1,2) WUUS a0
Tfen DOC gafignfio ARIMA_MTH (2,1,2) 505a%nAa ARIMA_MTH (5,1,5) wag ARIMA_MTH (3,1,3)

dmfunansinsnmsnennsaliiuy DYNAMIC (wendasdoya) wuiiuuusiaosdilien RMSE
ﬁwﬁqmﬁa LUUIIAD ARIMA DAY (2,1,2) SDIAUIADLUUINADY ARIMA DAY (4,1,4) uag
ARIMA DAY (3,1,3) WUUsSaRafilian AIC G‘ﬁﬁqmﬂﬁﬂ'wLﬁmﬁumiwmmaﬁuw STATIC Wiosan




01SaNsUSISSSND UM

\Judldannisussanadimisfives fie wuudiass ARIMA QTR (1,2,2) 509a3fBuuUsIaes
ARIMA QTR (4,2,1) wag ARIMA MTH (3,1,3) wuusiaesfilien U ﬁwﬁqmﬁa LUUDADY
ARIMA DAY (2,1,2) 5998311A8L U883 ARIMA DAY (4,1,4) Waz ARIMA DAY (3,1,3) WUUSaesi
Tven DOC gsflanio ARIMA_ QTR (1,2,2) 5eda3snAe ARIMA QTR (4,2,1) uaz ARIMA MTH (2,1,2)
HANSANINIINEINTaIMUY STATIC (lugadeya) mewuudnass Exponential Smoothing
WUU Additive wuin wuudiaes EXP_MTH flldyndeyasieifon Tsid1 RMSE fisnduuudiass
EXP_QTR #ldyndoyaselnsna uazdsiliiemsnisamansaiunliiuiiiniidndie Tnsuuuiiaos
EXP MTH TviaA1 DOC Winfiu 60% tagtuuanass EXP_QTR 1via1 DOC winiu 54%
Soduunsansnensaliarnzmsnensaflutistoya audwuauaansalunisneinsal
wuiluUSaesili RMSE fflanfe ARIMA DAY (3,1,3) 584ad@e ARIMA DAY (2,1,2uuusnas
filsiAn AIC Anfigafie ARIMA QTR (1,2,2) 595a5nAn ARIMA_MTH (5,1,5) wuudhassitlitn U ddige
Ao ARIMA DAY (3,1,3) 509a3u1fe ARIMA DAY (4,1,4) wuusiaesiilidn DOC GAGEIGE
ARIMA_MTH (2,1,2) waz EXP_MTH 5998311A8 ARIMA MTH (5,1,5)
Turafideduunsanisneinsallannznisnennsaluendiadoyamudifuainuanunsalu
ATNENTE] wu*huwaiwamﬁiﬁ RMSE ﬁﬂﬁqmﬁa ARIMA DAY (2,1,2) 5998911A8 ARIMA DAY (4,1,4)
wuusaesiiliien AIC siigafe ARIMA QTR (1,2,2) 509840 ARIMA_MTH (5,1,5) wuusiassil
T U silgno ARIMA_ DAY (2,1,2) 509a3s1@ie ARIMA_DAY (4,1,4) uuudiaesitlsian DOC gsan
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Asaurassuulasetre Insanuranlulssmdlng
Interconnection of Telecommunication Network in Thailand

sA.a3.Awa Jeyeyrlniua*
UNANED

mAtedifnwnndendessuulassdislnsauuay Ussianvesnmaifvandondesyuy
Tnse91s MsdnadouseszuulassdsluisUseima sudenafvandousdeszuulasarie
Tuuszelng wamsAnwmuin Wesnnglvuinstnsauumey 3 semdnludsemelne Tdnvue
Alamisuiilunansy Usgns 017 dands neldiidestne engduunu gruannudiild WHus
yilguuuunsifuguaimnzanasiidnuaznnsldngsudouluguiuusnstu (Asymmetric
Regulation) uanaIn# AngnssuN1sAINISINIANLIALLATIR (N1%.) GPREN RPN I LI
fAgtestunsiunadunuaidoulodaseielngisnsunuuudunuduiiuszeze1 (LRAIC)
iielvannsafmundndouleddassinelfaenadesiufuyuiinviosweausiazuinig Faazdanad
Aon1sudituLaznIsTALIgaa NI nsauwaNlneg

Abstract

This research studies the interconnections of telecommunication networks, types of
interconnection charge regimes, interconnection pricing methods in Thailand and other
countries. The study found that because the three major telecom operators in Thailand are
asymmetric in many respects, such as concession payments, lengths of concession periods,
network frequencies among others, the interconnection charge regime in Thailand should be
asymmetric as well. In addition, the National Telecommunications Commission (NTC) should
accelerate the development of the database for interconnection pricing based on the
long-term marginal cost (LRAIC) method so that NTC will be able determine the optimal
interconnection charge that will enhance competitiveness and the development of the Thai

telecommunications industry as a whole.

* 593ANANTIANTOUTEIIAULUIINTTIND anndudaudieinuuimsenans
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Table 1 Yof-taidavainisldngsudeulugduuuifeniu (Symmetric Regulation)
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Table 3 dof-daiduvasdsiliusnisduasantugdie (CPNP)
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Table 5 daf-daiduvasISidaunun (SKA)
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Tosuaus (reland), 8m1a (taly), @9@L3y (Austria), Aukaua (Finland) wazaiiau (Sweden)
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Table 6 Yof-9aLd8v8995 FDC

1. ibivsenudlaldinazanmnsaadnsels | 1 nsldiunuluednduiviaunsgiuiue
LeieanaiuAu U EN LR

. 3haunsonsivaeulding gn1sfiuin | 2, nszUUNsIREsIuYUiln T udouLay
sfudayasunuveuien mammﬂaumwumuaaﬂmawu%aqusw
Feonaazlahunansla

3. Budeafinuniivedesiuusevlidnse
AunuigniedlagliiBeseulunmaiaulasy
HaUseleviunnndd

4. miLUSEJ‘ULVIEJUG]‘IJVI‘UﬂUSWEJlﬂLQﬁEJhJI@L‘lJu
awﬁ]vam'ﬁamsﬁlmmwu

5.95 FDC agl@sunansenuagaunniuuleune
‘UﬂJ‘U‘Vﬂ‘U L Iﬂjmuwuluamwsaiémuwumum
mLﬂasuiwﬂumsﬂsumuuam Asset

2. Long Run Incremental Cost (LRIC)

FilazAnnlasinislurisssozinandus 10-15 3 JulU deladelumandanng Jade s
FasununsamuiamanarAnlusunuuresiunuiuuls Seife Widadennaunsnidsuudadld
Tnsrunvesiuyuduiindursdanuduyuividvazdosdinsudsuuvanfisfunisamu 1wy
nsAaddmnlaifimsamuiihusnisaspulmilufuisdesdnsamudndusuuiila dady
nsAndmanAmadeudediiasAnlusuuuuvesandelonta uaztosiunuluounanuinniy
3% FDC fazuostuyuluednidundn wdnnsddldlaeiiluegrsnireundunaisysemna Wy
pRaLnsLae (Australia) wazuna@y (Malaysia) nsunluldlunialfiadnaglddmiunisha
Adeusiaszuulaseiedmiulnsdwiileiie (Mobile Interconnection) inaninazthluAnduves
Adeusioszuulassinedmiulnsdmitu (Fixed Interconnection)
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Table 7 Yaf-9a1d8v8935 LRIC

1. L‘UUGYJ'Jﬂ%ﬂﬂ%ﬂﬂ@u%uﬂﬂ%ﬂiﬂ%ﬂﬁmLﬂﬂsUu 1. ﬂ{]ﬂqﬁﬂﬂﬁlumuﬂQULWMNLLU?ﬂﬂWG\@Qi‘U
%QﬂiuU’JUﬂ'ﬁVﬂ‘ﬁUﬂ'ﬁUiuLﬂJu&Jﬁﬂ’]ﬁu%i‘WEJ maa‘wm “U\‘iﬁ']ll']iﬂﬁ\‘ilﬂLENLLauE]'ﬁ]ﬁ]thENEJu
AfuAsTidne Wi Modern Equlvalent Asset I‘uiuaua’n

. Lﬁu“ WWUVINVN%NWWLﬂU’WS\‘]ﬂUﬂ’ﬁ

U’iﬂqiLLagmﬂmuMUWbLllLﬂEJ’IJ‘UENE]E)ﬂ

1Y
a

2. unuinAaduiuunvuegfuauyfignu

{4

Taila

Y 9 o9
a

AUNUNLIINMTAAFUYLITI

9

3. Bilannsnazhanlflunmsdenasianuas
gegavainshiusnisla

3. Benchmarking Interconnection Rates

N3¥UUN1S Benchmarking tdunssuiunisinaiousessuulaseyredimsu
(Interconnection) Taglugafutssmadug fdnuurlndiAvstu Sei8tasiinguszasdlunisldey
2 sUuuy e WHlunsdliineazdoavesiuyuanssaundoudulueald uaznsdifiaunsassld
ndnivpnansandeunadnsanlinald Fdinlifefaznadeunanisdundndouressuy
TAsa1ed M3 (Interconnection) 9n3sduindunuiiasandunielsl ogndlsfiniy Fdfaunsn
faziinussgndldfasnainse wefld wienadpsiinsusuinadlunsiunaiaoudanndesan
uiagUszmaihaUIsuiisufgiianuuandnsiuluuiados Wy vnasemadl GDP winfuus

Uszannsing 2 Usewmaldvindy wuuifenaasdeslsudiavlianauiinliasnndastuanuiuasa

=
WNNgn

Table 8 Yof-181d898975 Benchmarking

1. ansalsudiugadildegnesnsy iy
dmsunsdlidewnyaeliviuivuam

1. FedndnnnisAndunu IC Tuusswmeduiy
azdsannsausudulunale

2. anunsaldivussinanlifiveyaduavunnne

g1

2. luwaninunldenvazicuraiaeasuly

110 Wesantadenans s egrsliwmiioudu
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wenaN 3 FatneduidiiTaug Admslden wil

1. Rate of Return regulation (RoR) Wudasiinzdaiunuslsileduresuign fMdszuuil
ludsemeansgaisn

2. Percentage of retail rates %38 Retail minus a#1433msAnuuuisnadeundidsdngduyu
IC uuuinduanien TddnlHidonsamuiienudsanng viensdlnaafisnsdudinisiau

3. Price-cap L?;lué’mwﬁ%ﬁmsﬂ%’unm Ynnusmsnduile wieunsndeaglduuu price ceiling
unu teaztduns limit smfimsazifvazgeiigaldivinlus

NAN1ISANEI

dwsususuunisiiuadvaufanisinsauuiautduy Asldngseidevlusduuuifeniy
(Symmetric Regulation) 4aduguuuunaniiuseineanieg malantdldeglutlagiu g Fisure 1

Figure 1 JUuuuNsAUAIUANYBIUTEINAAIY N3lan

100%

5%

50%

25% -

0% - T

Symmetric Asymmetric

ludrwvessemaluniviols nsldngseileulugiuudeaiy (Symmetric Regulation)
3% [ o A 1 Y o1 = [y .
Afsmadusuuuunaniusemesingg Towudeniu g Figure 2
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Figure 2 sUuwuunsifiuAlIuANvasUssmanieg Tulaitey

100%

5%

50% -

25%

0% R r

Symmetric Asymmetric

dusulssianvesnisiivAdeusiassuulaserny (Interconnection Charging Regime)
Mszinadulnglulandentld ssiduguuvuresiiiuinisduaisazsduddie (CPNP) Tuvaeil
vUsemeldguuuugdanunun (BAK) g Figure 3

Figure 3 UsztanvasnisiiuAndaunassuulasetnevesuseindnis nalan

100%
75%
50%
25%
0% . — - |
CPNP RPNP BAK Other

TuaruwesUsewalunivele Usetnnuainmsiiuaitsusaseuulasang (Interconnection
Charging Regime) iuszinavisnualsidantd asiduguuvuvesdiuimsauasazdugine (CPNP)
9 Figure 4
Y
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Figure 4 UszinnvasnisiiuAliausaszuulasetitevasussmanig Tuleide

100%

75%

50%

25%

O% | I I 1
CPNP RPNP BAK Other

N3ARALTRNRDIZUUIATIUY (Interconnection Pricing) 1 Uszineidiulugialaniden
1435 Long Run Incremental Cost (LRIC) ldnaziduludiuvesinsdnitu (Fixed) A4 Figure 5 %50
Insdwvidledie (Mobile) g Figure 6

Figure 5 n1sAnAdaunaszuulassdngludiuinsdnidnuvesuseimanige nalan

100%

75%
50% .
25% ; s

- — -

O % T T T T 1
C
< & & &
&6‘
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Figure 6 nN1sAnATauRaszULlAsIngluduInsAnidionavasuszinanigs Nalan

100%

75%

50%

-

0% , - m— , ]
C
& & & & s
e}‘@
&

Tudruesusenesiie lueiy nsAnAdonsoszuulATIY (Interconnection Pricing) 1
Uszinadulug Alaldenlddd Long Run Incremental Cost (LRIC) wufieniudseinanige malan
Lidasduludiuvedinsdwitiu (Fixed) 9 Figure 7 viielnsdwvillofio (Mobile) 9 Figure 8

Figure 7 nMsAnAdaunaszuulasedngludiulnsdnidiuvesuszimanigg Tulaide

100%
75%
50%
25%
00/0 e T T — T ! T 1
C X
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Figure 8 n1sAnAdauRaszuulassdngludiulnsdnidiofovosuszimanige Tulaide

100%
5%
50%

25% . — -

OO/O T — T 7 — T : 1
C <
¢ & q,«"*\o% & &
é\é‘

‘beo

nsiiuATeurassuulasettelulsemalng (Interconnection Charging in Thailand)

Tutagtudssnalnedyliuinisinsauuny 3 s1evdn Ao USEM woaud Buls 1weoiia
1 (uvnu) 1130 Advance Info Service (AIS) U3 Tnifia udauda aeuyilndy $1in Grmaw) vie
Total Access Communication (DTAC) uagu3um nyn 311ia v True Move faoluil Tne

woaud uln$ 1wasia (AIS) Irusnsinsdmilndouiuuaduannud 900 wnzidsnd (MHz)
waz 1800 wnzidsnd lagladinsvindudygrswnisnueny 25 U wuuasis Tounssudns way
Ailug1u wse BTO (Build-Transfer-Operate) fiuui®v 7l 911n (o) vive Aled Tud 2533
Tnedyaynnananiveiienyiad 2558 diunuanglaanmsliusnisiuutiiserusniswasnisly (Post-
paid) Yaqtiuegiifesas 30 vesneldlisuaSyaduiu dundseldanmsliuinsuuutisyen
T¥u3n1saemii (Prepaid) thgtiusgiifesas 20 vesseldnewinndyarifin uazegpamdoves
uunulud 2553 ogfit 5 U

Tnidia udada meuyidu (DTAC) Tuinisinsdwindeuilulszmalnglugiunnmd
800 tinz1dsnd uazluguanud 1800 winzidsnd Ineuisnlasuduunmuain U3 nam $aifm (umnevu)
vde nan. lunsliuinsinsdwiiedeuiiiussezsinan 27 9 ﬂ?&ll@lﬂﬁumﬂi?uﬂ’liﬂ’luleﬂLL°U°U
VOIdRYEY1 “@se-lou-aAtiun1s” (Build-Transfer- Operate) mammimmﬁmummmm auam
0l 2561 warvisiesthsvdruutanglaliun nan. K 2530 waduvanetasmussesiia
TaeTtaqtiude 25% uazd 2555 @eifisidu 30% wazergnuvdevesduuniulul 2553 egil 8 I
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N3y (Truemove) liusnisinsdnindouiludseinalnelugiuaud 1800 wnzidsnd
TngusTnlasuduuniuain nav. Tunsliusnsinsdwiedeuiidusyevinan 17 U anelddman

[ ]

s'mmimu‘lugﬂt,l,weuaaé’iyaun “as19-lou-mllunis” (Build-Transfer-Operate) 4 nyey1391n15974U

A
s

fandmazauaelud 2556 (ud 2552 ldfimstufindennasiiudu nan. ilefuavirilasmiouas
gunsalvilvianansaliuinisdeladn 5 U auiel 2561) uazusendesisediuuuselaliun nam.
Faustd 2539 fia 15 fueneu 2556 ludns 25% udmdwnduasanlugng 30% auéjuqmé’agiyw uay
o1gaumdeduunilul 2553 il 3 ¥

MnMsfinaInd1eiu azanansnagumnalsivifieniuvesuiazdliuinsléf Table 9
aziusUuuunsffuguagliuinsfivansaututssmalne Ssmadusuuldngsadoulusuuuy
s9riu (Asymmetric Regulation) suilesnangliuinsusaseluususzmelne fanuunnsisiu
ADUTNLNNTULIRN99 wazlulinumniisuiu ﬁafuLﬁaTﬁLﬁmﬂﬂsLLﬁJqs&'uﬁaugiaiﬁa%u Al
sUwuunsiAuguatugukuuseiy (Asymmetric Regulation)

Table 9 anuliivinfisuiuvasglvivinsusiassng

dunenelefidesine | Pre-paid 20% | Taqtiu 25% Uagdu 25%
Post-paid 30% | U 550u30% | U 5410w 30%

P18V FIUNIY 51 81 39

gTuUANNETI * (MHz) 900/1800 800/1800 1800

AnuznITUNsAINISINTAIIALEYE () Teimunld wéninast Geuly uasiSnns
Tfenslduasdousolasenglnsauun 5@@g}fuuﬁugmmamé’ﬂmsLLGdﬂ%’uImaLa‘%LLazaem
Husssu eduaiumarafuaunmsudidulagmaiaungaavnssinsmnnauliduoisdduuas
fuszansam luduvesimaienifvamouununisliviedonselassinglnsauuaslm il
muignsdiasnanas dedesiinailussla Wusssn wazlidenufifszminegiulueygeynae
Fdlutagiuusznoufansinsauwausielugiia 3 5o Imnastuiieslisuuuuesliuinmsduans
auilugdne (CPNP) g
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Turmefiinnsgrunssnasasaneuwnunsifeselassdislnsauuauty Usenia
AlENTIUNTAINSINTALLIALUY IR denslduaz ouselasenelnsanuiay fvueld
duldmuiiesaranad3ludayan veimwunldnisdeniusnmaneuununisldviodouss
dssnsanuazmniisniuvesiusznevianisinsauuauiiilassinelnsauuay Fouseniiv
AneuununsidendelassielnsanuAumLF U UYesdIuUsEneuYeslATI e InsANLNALT
wondnludnsflaziiouiunu (Cost-Oriented Based) lagliiodn F3n1sAuraumuuduny
duiinszeren (LRAIC) 1IuTSmsAmnaiiasioudunuiinuznssunisianisinsesnnauuien Al
Aoy deiulueygniiilassnelnseuunaudesiiorsanmumusanameuununslivie
Fouselassinglnsaunalivnl uazdeudssnaanouunudang1n wiounoazdoafidnuun
Fsulveyaaiivelivseideudelnssielnsauunaumsu TasfilutlgtugusznovdanisTnseumnan
swelwaiins 3 518 MnuesaAnToudelaswieludiunsiuaeisendh (Call Termination) fidnsn
Uszanal 1.00 vinsteunfividunnlassdne daiuluduvesdamaideudelaselnsdwindoud
TutagtuiiAndnsuiitas 1 vindu Jedsliledniiaenndostusiunuessuwiadsluudagsne
paUsEnARuEnIIINITAanIsnIAwALWR  uennudadlifinismunudammneuuny
Pufudimeandonvesdnidinandnde deufusznaviansinsauueauisasfiaginguuuy
MsARFUNLLUUTE IR LU LU @i ssaze1 (LRAIC) snldlunmsdmnaniiovnsunusng
Adeudelassineiwiaia sl dulusgagnsies

ayunan1sAnwuazdatauanuzidaulaung

nanlagasuifsafunsdendessuulasseinsaunalussmedlng ann1s@nyiwuy
desangliuimsinsesnnay 3 Mendnludsemelne Tdnvaedlividentlunaisg Uszns e
duntsnelddostng engduuv drunrdild Wusu vilvisuuuumsmiuguadiomnzauansd
dnwaznnslingsufovluguuuusnaiu (Asymmetric Regulation) iilegnavnssulnsauuiay
yoslngldfaunaunseiauinsinsauunaudanuminiieufulususieg Javdsunldsuuouns
ffuguaiiléngsedeuluguuuuiiendu (Symmetric Regulation) wenaniamznssunsians
InsAuunALUsndE (M9 msssiaunszuugudeyadifsadostunisiuuduyurndoules
Tassnelagisnsfumanuufunudmingzezen (LRAIC) Ssiangnssunisianisinsauuiay
W@ (nne) Seyaveadunuadenleslassiieiignides Aszanunsafvunandenlodlaseie
Taonadesfuiuyuiiuvisssveusiaziuinig dsazdsnardensudadunaznsimungnamnssy
Inspuunaslng
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AYUENN D lUNTSHUITUYBIUsEINALNY
KAZANTINNIBVIIUTTYIAULATEFNID N
The Competitiveness of Thailand in the Challenges AEC

3A.09.5925504 NHugnad*

UNANED

nsAnwilduuusiass Diamond Model wpdasdiolumsiaszsidadonneg A45nTa
AUENNNTLUNTRUITY AINTIBNUNTINTUAVTAANHANNNTOLUNTLUTUUTEMATDIEN1ATYFAD
Ton (WEF) fiovun 12 fu Swau 111 Jade ileSeuisudnmuannsnlunisuisduresine
danlusuazuniaide mnran1sAnwkandliiiuindenlusiidaanuaunsalunmsudetugandnunade
wazlnefouyndu lurnsfinadedfnmuaunsolunsuddugadududu 2 dafuanemiuime
Tunsinalugussvauasugiaendeu (AEQ) Tl 2558 Usswrlngdasdiuleuievsegnsaans
Adaulunistuindeunisensedudanuanunsolunsuisduludiuingg Adadugaseunie
Juguassa wagmsiamngauidifvssaninmbdudiesnudnanuannsalunisudsiuly
FLELUT

Abstract

This study aimed to analyze the competitiveness of Thailand comparing to Singapore
and Malaysia by using the ranking data from World Economic Forum (WEF). The ranking is
divided into 12 pillars in all 111 factors. This study used the Diamond Model as a tool in the
analysis, which consists of five factors. The study showed that Singapore was the first rank on
over all aspects of competitiveness. Malaysia and Thailand was second and third rank,
respectively. Therefore, it would be a challenging for Thailand if an integrated ASEAN
Community (AEC) has been success. Thailand must improve the weaknesses and reinforce

strengths by year 2015 in order to maintain the long run competitiveness in this region.

* 593ANANTIANTOUTEIIAULUIINTTIND andudaudieimuuimsenans
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NI

plaeeideny fusendedivioandouiiunumlunfiasvshiauasnsdlannniulaedisy
Tnsenzvdannilendoulsravaudiiannnsdadaannisfiaiondouo AFTA (ASEAN Free
Trade Area) Sanguuszineandnandouia 10 Ussimaldsudesufioduaiulinisinessaiaiy
TuondeuduluegruaiuagdniunsansnsnidaaninsuazenidnuinsnsadlinBseninaiu
Faromnondeuldlinnuddnylunsiasuaivenundunsmaasvgionuiuegdelies Tngld
winveusamAulunsdnduauiiioydlugnisduszuauasugiaendou (ASEAN Economic
Community: AEC) %ﬂﬁﬁﬂwmzﬂéjﬂﬂﬂgﬂﬁuﬂismﬂmLﬂi‘h@;ﬁ%@ﬁﬂ(European Economic Community:
EEQ)

adeurzsiudidulssaauasugiaendeu (AEC) melul 2558 (a.a. 2015) lneduwifn
endeuaznataduansnanfsnasnainien (Single market and production base) Tuving
fsagdsdimaindeudretadunmsudnldodniaa aunsadudunsyuaunsndndilvild Tngaunsn
Tin$wennsnnusiazdsane e ingiusazussnusmilunssde fanmsgiududn ngunast ngssdeu
weau TneussmanendeuiiisUseneude 3 wwdn (pillars) Mo Ussmauarusduniendou
(ASEAN Security Community—ASC) Uﬁ%’lﬂmﬂ‘ﬁ‘lﬁjﬁﬁ]ml,%u (ASEAN Economic Community-AEC)
wazUszaANEIAN-TuusTINe@eU (ASEAN Socio-Cultural Community-ASCC)

MnAEddRSnaaeill AEC nanellunanadifivunelug Siuszwinsnin 560 dueu
Jugruniswdauaznisdsoandudiiidrdyuesian uenaninisruduiuwwnnissdaiouay
paraien azdiefganisamulaenssaindissema (FD) danluondeuniniu dsenaufy
ansgoinhaniuiusianingausuuesines Tuvmefiannmelsunduidsszauiuings
nilansrsnuredraminmng dedunmssuiifuees AEC fdsfnadanifuaiessuiiuindouasvsia
vodlaniithaule Geadsgansn msasu smfeluny wazazsdndufiemansugiolantidimn
Tugfiniegnawinds fefuusemelngazdoussfnwmgymanmsuiui Wowasnloniaginms
Wansi MIuinisuaysamuingg egaes anusslovdegafuilunsiuindeuasugialng

Tud 2010-2011 WEF léuduandusuanuanansalunsuisiuvesssmalneidususui 38
Mndusiui 36 Tl 2009-2010 TagantumaszvesUssmalneifamnuamnsalunsudstuanas
ey NFuiy 64 deaziuy 3.95 lnganandusy 30 Tutis ¢ Vi Wunaduideaaniam
auiliiasumensidlos egndlsfimilnesigauddusunanslulssmanasnaindsooniifivuinsoudis
vy Tnsvuianainvedlveoglududu 23 vedlan Snislassainafiugrudiunisoudsvesing
NUsEANSAINEY AaALTIULAEAAIRFUAITUTEANSAIN aNNLINAoNN19TIAATea N
NFWALINITTINGUIAMAL UarN1IALTUGININIUATEUIUNNTAT YA




NIDA BUSINESS JOURNAL

oedlsfiony Yssimalnoatsiimsuiulsilassainsaniduresigoshadsiou samsiulss
FEUUNIANYILAZEIEI5UEY wazduasunmsiuwmalulaglniidnanySulsalssansamnisninuag
aduayumsiauinssmetiadiosesiumstnngnisiauasugiadugs
vnfinsanUisudisulnefuiioutuendeu awdiulddafnsiaundnenmnnsuded
vodlyefionnos vafiioutuianfitu wu nastauesieaun Wunsiauedisinnsylon
yhlsusudammannsavesioaunilinsglnnsnegisusiu 59 ndusiu 75 ulifiduan TaeFeaun
Usushitulusulsyavsamuesmanausny wasdnanwlumsadassiadily naeniuauinnan
fireudndlng ashqliﬁmumiﬁwmﬁamumgaﬁqﬂaiiﬂmﬂmﬁ?{uﬁwﬁwL#’h‘ﬁ'gﬂ LA TUNINSANBUY
suTaduReuuAanINITigten wazuianinundeuduAsugiauAATesTsAuNU RN
Fiuogemng winsnenasussinusegluseiugs uenanilassadsiiuguveaisaumd
L iganaiun155995UNI59818AIM1UATEEN9E19590L57 917U AMAINTBIDUULAZYINGD
dsmsidiFoulissiui uazngsadeusneg Adadanugaen
dmsunadeiidnnuanansalunisudeduanas 2 Sufu wnegfisusiu 26 ndudiu 24
anmundeulngnnvounalderoutane naansiuiiaunsia wegnaindufdussansam
ANuEIveIegIAaRoutned warlinisaiassddslg uiauamwesantuvesizidonas waz
uadedaiigmiuaniunisalnnusiuae egslsfnu wuadesndudessuusissuunis@inm
fuge iflesndanmadidoussiuieunarnufinudedssdum uazasduaiunsltinelulad
sniu Tneamenslimaluladansaunenasnisioans Wesnseduauanunsolunisuds
uanIINHANMIITASuTUTesan T MUINITUINT TN SEIaUsne (International
Institution of Management Development: IMD) Tul 2010 91w 58 Usewe lagsjatiunisin
ANUAINITOLUNTITAS AN INLInaeusaN YT UlY 4 nau UsEnauniy AnenInnIauATYEa
(Economic Performance) Us¥dnan1maeaniasg (Govemment Efficiency) Ussananmuasniaenvu
(Business Efficiency) wazlassaiaiiugiu (nfrastructure) Usemelnedifaauanunsalunisudedu
Aslususul 26 Wil 2009 ustlamndnlul 2005 Tieeeglusuduil 25 Tastladusudnenn
maAswgiaufiffian sesasnAeUssansnmninsy Uszdnsnmueanaenvy daulaseaiig
fugruifanuannsalunsudstusigaainie 4 ngu dudlefinnsanduduiiafendnvedine
Wisuiflsuiulsemanieg Tuedeu wuindunuvesineinindudiuresdulaii@ouasNaulud
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Figure 1 wuu318849 Diamond Model 989 Michael E. Porter
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ﬁiﬂ: Michael E. Porter, 2003
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Figure 2 Factor conditions - Logistic Infrastructure
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Figure 3 Factor conditions - Communication Infrastructure
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Figure 4 Factor conditions - Administrative Infrastructure
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Figure 5 Factor conditions — Capital Market Infrastructure
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Figure 6 Factor conditions — Innovation Infrastructure
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Figure 7 Factor conditions - Innovation Infrastructure
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Figure 8 Demand conditions
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Figure 9 Context of strategy and rivalry
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Figure 10 Context of strategy and rivalry
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Figure 11 Context of strategy and rivalry
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Figure 12 Context of strategy and rivalry
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Figure 13 Supporting and related industries and clusters

Cooperationin labor-
employerrelations
100

Redundancy costse_ ]

. _"_."..-Pan.r and productivity ——=—=Thailand

Singapore

aNar el
o | ==, |Flexibility of wage =~ seeeens Malaysia

Hiring and firing practices'=__ determination

Rigidity of employment

flan: CGl, 2010-2011

AURRANYNISUATUAYULAZERAMN TN B0 U wuindealus uuale waslnedinanin

¥
v A v [ a

Yo InToIAN1IngAY (Supplier) neludsemand lnsdanlusiyanosndAylusiuueausunmn

(%
- [ a

Aingedan1ingAvlulssinaniides Tuvugilneiiyageunddglusiuvesnisidifauinsaiu
ANTIuLazEnaUsUlUNBIIN ANuNSauvaLvAluladatelrd N1sEnTEUIUNISNARTNLANUT UL

wAEAUNINVBIILYAAT




NIDA BUSINESS JOURNAL

Figure 14 Supporting and related industries and clusters
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Figure 15 Government — Human Capacity
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Figure 16 Government - Human Capacity

Quality of primary
education
150

100

59’:"‘\ = === Thailand

Female participation in AL Primary education
labor force ﬁ:\ =/ enrollmentrate

’-,.‘T\ S e Malaysia

Singapore

Secondary education
enrollmentrate

n: CGl, 2010-2011

UNUIMAIASIAIUNSTRILINSNEINsUYYd wudidsrlusigaanuannsalunisudiugean

I a o W a < A a s = 1 a
J8389A0 Wakdy wazlne muaau Inelvedigaudaniednlusuavinadslusuveinisdnlena
TRussuwang a1 Turuzndauaiuisaladifssdivuna@slunuuessniinisid sy

o w

seaulseufny usligngeuvetlnefididglusiuvednsnisidisouseiulssaufny) uaznunm

<

8INSANWITEAUUTEOUAN W

Figure 17 Government - Political Institutions
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Figure 18 Government - Rule of Law
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Figure 19 Government - Rule of Law
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Figure 20 Government - Rule of Law
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Figure 21 Government - Macro Economic Policy
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ABSTRACT

The purpose of this research was to investigate the effect of gasohol production on
increasing of sugarcane and cassava planting area in Thailand. Pure ethanol of 99.5 percent
concentration is used to replace MTBE (Methyl Tertiary Butyl Ether), which is normally used
to increase octane number of gasoline, to blend with gasoline at the rate of 10 percent to
produce Octane 95 gasohol. There are several types of raw materials used in ethanol
production such as sugarcane, molasses, cassava, sweet potato, rice, corn, wheat, sweet
sorghum, etc. The popular raw materials used in ethanol production in Thailand are molasses
(1 ton of molasses can produce 260 liters of ethanol) and cassava (1 ton of cassava can
produce 180 liters of ethanol). Molasses are a by-product of sugar production process. They
are the sugarcane residues that can no longer be extracted for more sugar. In many countries
including Thailand, molasses and cassava are used as raw material to produce ethanol used
in gasohol production. In this research, the researcher found that the problem of excess
supply and low price of sugarcane and cassava can be solved if gasohol E20 or higher was
used to replace the Octane 91 gasoline and Octane 95 gasoline. The planting area increment

is also needed if ethanol is blended with gasoline at the higher rate.
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Investigating Employee Creativity in Emerging Markets:
A Comparison of Thailand and Egypt
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Abstract

This article utilizes the Mixed Rasch Model of Item Response Theory to investigate
employee creativity in Egypt and Thailand. Three distinct classes or groups are found. The first
class contains “creative followers” who have a tendency to engage in creative-enhancing
behavior but are not first adopters. This group is mostly likely to be Thais. The second class
is the “opinionated and strong internal drive” group and is more likely to be composed of
Egyptians. The last class shows a tendency to select an extreme category of scaled items but

this could be due to random response.
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Individual creativity is important to organizational success. Recognizing this, within the
last 10 to 15 years, management researchers have steadily increased their focus on employee
creativity. Engendering creativity is not an option, but a necessity for most organizations that
must respond to technological change, other types of environmental change, competitive
threats and changing consumer desires (Egan, 2005). Furthermore, organizations with operations
in diverse cultures need to understand how to encourage employee creativity in all of these
cultures. Because an individual’s social environment can significantly increase or decrease the
level of his/her creativity production, the assessment of creativity must ultimately be
culturally and historically bound (Amabile, 1996). It is therefore important to develop and
explore the usefulness of measures of employee creativity across different cultures.
Cross-cultural studies of managers reveal that such cultural traits as individualism and
collectivism strongly influence managerial practices (Song et al. 2000). Ralston (1993) found
that managerial values vary across national borders, despite the presence of Westernized
capitalism. Even in multinational corporations, when behaving according to “organizational
culture,” people do not alter their basic assumptions and values about life and work (Hofstede
1991). This paper utilizes data from studies of employee creativity conducted in Egypt and
Thailand and illustrates how the Mixed Rasch Model of Item Response Theory reveals various
groups that appear to have different perceptions of their creative behavior; two of these groups
are associated with different nationalities.

First, this article presents a review of the literature pertaining to employee creativity.
It also explains Latent Trait Theory and the Mixed Rasch Model. Next it describes the
methodology and discusses the results obtained from the two countries under study. Finally,

conclusions and some implications are presented.
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Literature Review

Creativity Creativity has most commonly been defined as involving the production of ideas
that are (1) original and novel and (2) appropriate and potentially useful for the situation
(Amabile, 1996; Madjar, 2005; Shalley, Zhou and Oldham, 2004; Zhou and Shalley, 2003). Yet
researchers have tended to treat creativity as an end without considering the means to that
end (Zhou and George, 2003). Creativity is an ongoing process rather than an outcome and
many creative ideas might need to be presented before a useful outcome is achieved.
Therefore, following Drazin et al. (1999), creativity is defined here as the process of
engagement in creative acts, regardless of the nature of the outcomes. Creativity is also a
continuum, with ideas possessing different degrees of novelty, from somewhat new and
incremental to radically new and original ideas (Madjar, 2005). Creativity in the workplace is
not confined to jobs traditionally viewed as necessitating creativity (Madjar et al., 2002);
rather, creative work can be generated by employees in any job at any level of any
organization.

In previous research, the most commonly used approach to studying creativity involves
supervisory ratings of employees (Egan, 2005). Also, many studies use Amabile’s (1996)
consensual assessment technique where judges must reach an acceptable level of agreement
as to the extent to which a product or process is creative. Others use measures such as the
number of patents obtained (Zhou and Shalley, 2003). The impact of employees’
self-perceptions regarding their individual creativity is emerging as an alternative approach
(Egan, 2005). For example, Farmer, Tierney and Kung-Mcintyre (2003) explored the concept of
creative role identity (which they defined as whether individuals viewed themselves as
creative). Their results suggested that three variables predicted creative role identity: creative
expectations from coworkers, self-views of creative behavior, and exposure to U.S. culture.
Egan (2005), in an extensive review, concluded that, although creative idea generation does
not appear to be common for most individuals in organizations, research using self-perception
approaches shows that individuals with orientations toward creativity can be differentiated
from those who are lower in the generation of creative ideas or outputs. Also, researchers
have shown that there are characteristics that result in some individuals being more creative
than others (Barron and Harrington, 1981; Gough, 1979); one of these characteristics is a firm
sense of self as being creative. The self-perception approach to employee creativity is utilized

in the present study. Therefore, rather than creativity being viewed only as an outcome, it is
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regarded as a process that is affected by perceptions of oneself (motivations, performance,
and so on) and by perceptions of others’ about oneself (such as perceptions of the boss or
supervisor about one’s creativity on the job). The latter set of perceptions could be
connected with the “Pygmalion effect” studied by Tierney and Farmer (2004): this effect,
similar to the “self-fulfilling prophecy phenomenon,” states that positive external expectations
about someone’s performance produce higher performance. In particular, a key tenet of
Tierney and Farmer’s (2004) model is that supervisors are more likely to engage in higher
levels of behavior supportive of creativity with employees they anticipate or expect to be
more creative in their work.

In various empirical studies (Amabile and Gryskiewicz, 1987; Amabile et al. 1994,
Amabile et al. 1996), it has been shown that an internal force, intrinsic motivation, is conducive
to creativity. These studies also demonstrate that, as part of the social process in a workplace,
a controlling extrinsic motivation is harmful to creativity, but informational or enabling
extrinsic motivation can encourage creativity, especially if initial levels of intrinsic motivation
are high. Amabile and Gryskiewicz (1987) found that for R&D scientists, the single most
frequently mentioned feature characterizing creative behavior was intrinsic motivation, defined
as being self-driven, excited by the work itself, enthusiastic, attracted by the challenge of the
problem and not being motivated only by money, recognition or external directives. A more
recent study in the collectivist culture of Lithuania (Jaskyte and Kisieliene, 2006) also supports
the argument that maintaining creativity in organizations depends on maintaining intrinsic
motivation.

Because of the significance of the social environment on employee creativity (Amabile,
1996), more work also needs to be done to determine how team members or co-workers
affect the creativity of individuals (Egan, 2005). Creativity is often a collective endeavor and
involves collaboration and interaction with others (Zhou and George, 2003). In order to be
creative, individuals need to be able to freely share information with others and sive input
into decisions (Woodman et al., 1993). Madjar (2005) also notes that before proposing an idea,
employees need the reassurance from the relevant group of work-related others that it is
acceptable and will not lead to exclusion from the group. She explains that immediate
encouragement and assistance from this particular work group should have the strongest
impact on creative performance. The reason might be because this group contains the people
who will use and implement the creative idea. When Madjar et al. (2002) researched the

effects of work and nonwork support for creativity, they found that support from both inside
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work (that is, co-workers and supervisors) and outside work (that is, family and friends) was
positively associated with employee creativity.

Creative behavior also reflects a person’s domain-relevant skills (factual knowledge
and technical skills in a particular knowledge domain) and creativity-related skills (cognitive
style and work style) (Amabile, 1996). Education and training can provide employees with
guidance on how to generate novel ideas (Shalley and Gilson, 2004). Knowledge and skills
alone are insufficient, however. According to Pfeffer and Sutton (2000), there is often a
“knowing-doing” gap in organizations: even when the requisite knowledge is present, a lack
of employee action could reflect obstacles such as the fear of potentially negative outcomes.

Creativity is certainly a complex construct (Woodman et al., 1993) and there is much
to learn in this field of research. It should be noted that, although employee creativity is often
studied as a social and contextual phenomenon (a crucial perspective that has been led by
Teresa Amabile in her numerous works), here, this study’s purpose is narrower and focuses

only on self-perceptions of employee creativity.

The Latent Trait Theory Item Response Theory (IRT) was employed to analyze a measure
of employee creativity. The IRT uses a different approach from that of the classical test the-
ory (CTT) (Balasubramanian and Kamakura, 1989; Salzberger et al., 1998; Embretson and Reise,
2000; Wilson et al., 2006). The instrument developed using the classical approach assumes
that the observed score (X) is the combination of true score (T) and error (E). The T is the true
assessment of the characteristic of interest on a particular instrument. The X and T are the
indicators of the interaction between the instrument and the respondents’ characteristics, but
they do not show an amount of the interaction or individual characteristics directly.

In contrast, the IRT relates item response to characteristics of individual subjects. It
provides a statistical estimation of parameters showing the locations of persons and items
along a continuum latent trait such as the magnitude of a person’s perceptions of his/her
creative behavior. After estimates of relevant parameters have been obtained, statistical tests
are used to evaluate the extent to which the model and parameter estimates can explain the
patterns within the response data. It is done by investigating specific subsets of the data such
as responses to individual items or persons. Although respondent location and item location
are independent of each other, they are placed on the same scale as the latent variable, and
the relationship between them can be compared directly. Based on this property, IRT provides

more information allowing the comparison of two or more samples in detail (Wilson et al,,
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2006; Masse et al., 2006; Watson et al., 2006).

This is critical for a multi-country study where equivalencies between the countries
are important. Items having the same item parameters across cultures are suitable for
multi-country assessments. If the estimation of item parameters is different, the responses of
the items in question are not suitable for cross-cultural comparisons since the responses to
the item might depend not only on the latent dimension but also on other factors such as
cultural differences and random responses. The property of the interval scale is particularly
questionable (Salzberger et al., 1998). Respondents from different countries may not view
the distances between two categories (for example, between agree and strongly agree) as
equal, or even in the supposed order. IRT can detect different response patterns and provides
item parameters such as item location, threshold categories, and item fit assessment. These
pieces of information are beneficial to our understanding of the underlying reasons for any

cultural divergence.

The Mixed Rasch Model The Mixed Rasch model is in the family of ltem Response Models.
Like Rasch models, it provides a foundation for the measurement of quantitative attributes
and traits on a continuum, based on categorical data derived from interactions between
persons and items (Meiser et al., 1998; Cohen and Bolt, 2005). The Mixed Rasch model adds
latent classes to the conventional Rasch model by assuming that the Rasch model applies
within each class and that the relative difficulties of items are different in two or more latent
classes. Each respondent receives a score indicating the likelihood that he/she belongs to each
of the latent classes. In addition to the probability of class membership, the Mixed Rasch
model also defines the probability of passing each threshold of an ordinary scale. The
probability estimates, or threshold parameters, are the intersection points of each of two
adjacent values on the ordinal scale, where one of the response categories has the highest
probability. The model only holds if the threshold parameters are ordered, that is, if the
threshold difficulties increase with increasing scores on the ordinal scale. For instance, if an
item employs an ordinal scale with categories of “Disagree = 1,” “Agree = 2,” and “Strongly
Agree = 3,” the threshold parameter from 1 to 2 must be less than from 2 to 3. The threshold

parameters in two or more subpopulations of individuals are allowed to be different.
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Finally, the Mixed Rasch model provides goodness-of-fit estimates for the entire
model, for each of the items and for each participant. This allows the selection of the
appropriate number of latent classes, the evaluation of the relationship between an
individual trait and the reaction to an item, and the detection of aberrant respondents. By
excluding aberrant individuals or items, the influence of measurement errors on the final
results is reduced and the probability of class membership is increased. If needed, the

aberrant individuals or items can be investigated separately.

Methodology

Data used for this study were collected using a questionnaire completed by
employees at various staff and managerial levels in organizations in Cairo, Egypt (2004) and
Bangkok, Thailand (2005). The organizations were purposively selected to represent public and
private sector firms and a variety of products and services. The industries included, along with
the number of organizations from each industry, are described in Table 1. In Cairo, the chief
executive at each organization was visited and asked to distribute the self-completion
questionnaires such that a representation of employees from all departments would be

obtained.

Table 1 Industries in the Samples

Industry Type No. of respondents’ %

Computer software 35 17%
Construction 22 11%
Paint manufacturing 13 6%
Processed food manufacturing 23 11%
Cosmetics manufacturing 16 8%
Educational administration services 23 11%
Tourist/travel/hotel services 20 10%
Banking services 23 11%
IT and telecommunications services 27 13%

'The number of respondents in each of the Thai and Egyptian samples respectively.
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A total of 240 questionnaires were dropped off and, after 10 days, 202 usable
questionnaires were collected, giving a response rate of 84 percent. Departments represented
across all the oreanizations included operations, sales, finance, inventory and technical
support. Examples of employee job functions included general manager, assistant manager,
loan officer, software engineer, telecommunications engineer, sales manager, project
manager, production manager, special events administrator, and financial manager.

A parallel “drop-off, pick-up” process of data collection was implemented in Bangkok.
Thai managers from the same industries selected for the Egyptian sample and who were
enrolled in Executive MBA programs at a university in Bangkok, were asked to distribute the
questionnaire at their organizations with the objective of gaining representation from all
departments and various job functions. From the responses, a quota of 202 questionnaires
(matching the Egyptian sample size and characteristics as far as possible) were used for the
analysis. Although the samples from these two countries are similar in several aspects, some
differences occur. The sample from Thailand has more female, younger respondents than the

Egyptian sample. See Table 2 for a description of the sample characteristics.
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Table 2 Sample Characteristics

Egypt (n=202) Thailand (n=202)
Gender:
Male 157 (77.7%) 80 (36.6%)
Female 45 (22.3%) 122 (60.4%)
Age:
<25 93 (46%) 48 (23.8%)
26-40 53 (26.2%) 142 (70.3%)
>40 56 (27.7%) 12 (5.9%)
Age of organization:
<10 years 78 (39%) 40 (19.8%)
10-30 79 (39%) 80 (36.6%)
>30 years 45 (22%) 82 (40.6%)
Sector:
Public 46 (22.8%) 24 (11.9%)
Private 156 (77.2%) 178 (88.1%)
Primary ownership:
Local 82 (40.6%) 95 (47%)
Foreign 120 (59.4%) 107 (53%)

Measures Creativity is a highly complex and diffuse construct (Mumford and Gustafson, 1988)
and has proven difficult to measure. Here, we adopt a self-perception subjective approach
that views creativity as a process, and not as an outcome (Drazin et al,, 1999). Employee
Creativity (EC) is operationalized as an employee’s perceptions and beliefs about his/her
creativity-related behavior in the workplace. For example, included are an individual’s
perceptions of his/her creativity-related endeavors in the workplace, such as seeking new
ideas, trying to be as creative as possible, learning new skills, and being intrinsically motivated
to do creative work. The measure comprised ten five-point Likert scales (see Table 3) and

specific items were developed based on a review of the literature.
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Statistical analysis In order to identify different types of Employee Creativity using latent class
analysis, the 10 items used to measure this construct were analyzed. In the IRT framework,
inter-individual differences concerning item responses are explained by the existence of
several subgroups (latent classes) with distinct response patterns. The number and the
properties of these subgroups are not known a priori but determined in the analysis.
Information criteria (IC) are used to determine the adequate number of latent classes (Cohen
and Bolt, 2005). These indices consider how well a model fits the observed data while
favoring more parsimonious models (with few classes) over models with a large number of
classes. In a series of models with an increasing number of classes, the model with the
smallest information criterion value is selected. After an appropriate model has been found,
each subject can be assigned to the latent class for which his or her assignment probability is
maximal. The resulting class membership variable is used for further statistical analysis.

In this study, the computer program WINMIRA 2001 (von Davier, 2001) was used for
analyses with the Mixed Rasch Model for polytomous data. In order to keep the number of
estimated parameters within a reasonable range (Quaiser-Pohl et al., 2005), the five response
categories of the 10 items were collapsed into 4 categories. That is, the categories “Strongly
Disagree” and “Disagree” were collapsed into a single category while the rest of the categories

kept their original scores.
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Results

In the Mixed Rasch Model, the number of latent classes is selected based on the
acceptable goodness-of-fit. Since the number of cells becomes substantially larger than the
number of observed answering patterns, bootstrapped p-values (von Davier, 2001, Vitters@ et
al. 2005), were used to evaluate goodness-of-fit. In addition, the models were compared using
the Bayes information criterion (BIC), AIC (Aikike information criterion), and CAIC (Consistent
AIC). The lower the BIC, AIC or CAIC values are, the better are the models in comparison with
another. For this study’s data, the appropriate fit coefficients were reached with three latent
classes and a bootstrapped p-value more than 0.05. The mean class assignment probabilities
were high (class 1: 0.95, class 2: 0.94, class 3: 0.91), indicating that three types of Employee

Creativity can be identified reliably. Furthermore, the model was clear and easy to interpret.

Latent Class Differences The mean item locations across three classes vary from 0.734 to
-0.639 for the EC items (see Table 3). Item location is computed by summing all threshold
parameters. It refers to the amount of creativity that an employee would have to have to
endorse a specific item. That is, if an employee possesses a strong trait of creativity, his/her
probability to agree with the item will be higher. For instance, EC7 (I would like to learn some
new skills that will help me to be more effective at work.) has the lowest item location
(-0.639), which means that respondent probability of agreeing with this item is the highest
of the ten items. That is, even the respondents perceiving themselves to have low creativity

are likely to agree with this statement.
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Table 3 Mean Item Location and Item Discriminant Index

Item Description Mean Item Item
Location Discriminant
Index

EC1 |l am more creative when working in a -.054 .007
team.

EC2 | My boss feels that | am creative in my 734 .012
job.

EC3 || experiment with new approaches to 219 .026
doing my job.

EC4 |l am on the lookout for new ideas -.133 .072

from all the people with whom |
interact as part of my job.

EC5 |l believe that | am currently very 418 .057

creative in my work.

EC6 |l try to be as creative as | can in my -.200 424
job.
EC7 |1 would like to learn some new skills -.639 .140

that will help me to be more effective
at work.

EC8 |When | perform well, | know it’s -.500 077
because of my own desire to achieve.

EC9 | When new trends develop in my 410 .205
workplace, | am usually the first to

get on board.

EC10 | My work is so personally rewarding 364 .072
for me that | am indifferent to special

incentives provided by management.

For EC2 (My boss feels that | am creative in my job), the respondent probability of
agreement is the highest (0.734) indicating that only those with high creativity traits would
agree on this item. Next, the item discrimination index describes how well an item can
differentiate between those having a high creativity trait from those with a low creativity trait.
Generally, all items have low ability to differentiate those with a high creativity trait from those
with a low one since the discrimination index is low, that is, close to zero. Among these items,

EC2 has the highest index. When observing individual classes, some major differences exist.
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Class 1. This is the largest subgroup (45 percent of respondents). The item locations vary in
their values suggesting the different levels of difficulty (see Table 4). Again, a high positive
value indicates that the item is more difficult for the subjects to agree with (a low probability
of agreement), while a high negative value implies the opposite direction, that is, easy to agree
with (a high probability of agreement). In particular, EC9 has a high positive value (0.88)
indicating it is most difficult within this group of items to agree with, while EC7 has a high
negative value (-1.90) suggesting a high probability of agreeing with the statement. Also, the
relation between the threshold parameter and the observed responses is ordered
demonstrating the appropriate property of categorical scales. A response set is ordered when
the parameters decrease from the threshold to threshold, that is, an ordered response format
is implied. Subjects with a high individual creativity parameter have higher probabilities for the
upper categories while those with a low creativity parameter will have higher probabilities for
the lower categories. For instance, the threshold of passing from the first category (Strongly
Disagree/Disagree) to the second category (Neither Agree nor Disagree (NA/D)) of EC1 is easiest
(-2.11); passing from the second category (NA/D) to third category (Agree) is more difficult than
from the first category (-2.11 versus -0.70); and finally, passing from the third category to the
last category (from Agree to Strongly Agree) is the most difficult (-0.70 versus 1.92). The
threshold 3 on EC6 is very high for Class 1. This means that the respondents rarely give high
scores (Strongly Agree) on this item. In other words, the subjects avoid the “Strongly Agree”

option for this item unless they perceive themselves to be highly creative.
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Table 4 Threshold parameters and item location for the 10 EC items

across three latent classes

Class | Item Item fit Item Threshold
(Zg) location 1 2 3
1 EC1 0.13 -0.30 -2.11 -0.70 1.92
1 EC2 0.17 0.77 -2.23 1.43 3.12
1 EC3 -0.32 0.13 -2.05 -0.04 2.49
1 EC4 -0.11 -0.22 -2.75 0.01 2.07
1 EC5 0.49 0.75 -2.56 0.70 3.80
1 EC6 -0.30 0.08 -2.91 -0.85 4.00
1 EC7 -0.48 -1.90 -3.64 -1.78 -0.29
1 ECS8 -0.66 -0.63 -2.68 -0.97 1.75
1 EC9 0.92 0.88 -1.05 1.38 2.31
1 EC10 0.46 0.44 -1.66 0.52 2.56
2 EC1 0.13 0.06 2.10 -4.02 2.09
2 EC 2 0.12 0.82 0.22 -1.11 3.36
2 EC3 0.13 0.35 2.17 -3.48 2.36
2 EC4 0.11 -0.00 1.71 -3.92 2.20
2 EC5 0.12 0.25 0.32 -2.36 2.76
2 EC6 0.12 -0.33 6.66 -9.63 1.96
2 EC7 0.09 -0.86 6.14 -9.32 0.61
2 EC8 0.18 -0.63 6.37 -9.81 1.55
2 EC9 0.14 -0.15 1.06 -3.74 2.28
2 EC10 0.16 0.49 1.60 -3.56 3.46
3 EC1 -0.09 0.08 0.20 0.62 -0.58
3 EC2 0.06 0.65 0.35 0.21 1.39
3 EC3 -0.47 0.17 0.63 -0.40 0.30
3 EC4 -0.48 -0.17 -0.35 -0.16 0.00
3 EC5 0.41 0.25 0.59 0.14 0.04
3 EC6 -0.62 -0.35 -0.11 -0.53 -0.40
3 EC7 0.23 -1.06 0.19 -1.05 -2.33
3 EC8 -0.23 -0.24 0.50 -0.32 -0.91
3 EC9 0.06 0.50 0.67 1.40 -0.56
3 EC10 0.91 0.15 1.14 -0.46 -0.22
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The probability of responses on each response category of each item for each class is
plotted in Figure 1. At first glance, Class 1 respondents have a high probability to select “NA/D.”
Among all EC items, respondents have the highest probability to select “NA/D” on EC2, the
highest probability to select “Agree” for EC6, and, interestingly, the highest probability to

select “Strongly Agree,” a rarely selected category, for EC7.

Figure 1 Category probability for the 10 EC items in three latent classes
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Table 3 shows z,a transformation of the Q-index (von Davier 2006). High positive
values suggest that the item discriminant index is lower than that assumed by the Rasch
model (under-fit), and, therefore, the item is a potential candidate for being removed from
the scale since it cannot differentiate well between those with a high versus low employee
creativity trait. EC9, for example, has the highest positive zq value (0.92). However, it is not
removed from the analysis after examining other item characteristics of EC9. That is, although
EC9 has the highest probability to be rated as “ND/A,” its threshold 1 is the lowest among all
items, and its item location is the highest (0.88). These indicate that this item is the most
difficult, thatis, only those with a high creativity trait would agree with this item, and passing
from “Strongly Disagree/Disagree” to “ND/A” is the easiest of all other items. Thus, EC9 still
can provide useful information and so should be retained in the EC scale.

In addition to item parameters, IRT also provides the information on personal
parameters. The Weighted Likelihood Estimates (WLE) curve is of particular interest. For Class
1, WLE discriminates nicely between individuals with varying degree of creativity, and its
responses are normally distributed (see Figure 2). As the EC raw scores increase, the latent
trait parameters increase, deviating from the zero-point. This indicates that the EC measure
can discriminate between people with different levels of creativity. This information suggests

that the measure is generally appropriate to gauge the different levels of employee creativity.
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Figure 2 Raw score and person parameter graphs for the three latent classes, shown
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estimate-WLE) at the left side of the y-axis (dots), and the expected frequently

Parameter

Parameter

m  frequency

m  frequency

0123

at the right side of the y-axis

--&-WLE

Person Parameters in Class 1 with size 0.45155

Frequency

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Rawscore

4567 89

--&-WLE

Person Parameters in Class 2 with size 0.39975

10

A
Frequency

0——0—-&-4——0—-&-—0——&—0—,

91 01 11 21 31 41 51 61 71 81 92 02 12 22 32 42 52 62 72 82 93 0
Rawscore

45678




01SaNsUSISSSND UM

m frequency --@-WLE
Person Parameters in Class 3 with size 0.14870
6_
4_
g 4
d

2 &
S - >
2 JUPSPSy < o 4 10 2
£ ey L ad g
s 04 —o-—0-00-® =
o -0
© PSS o 4 <
o _.__.—-.-‘ w

- @
24 &
( 4
-4
61 T T T T T T r0
0123 4567 89 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Rawscore

Class 2. This is the second largest group consisting of 40 percent of the respondents. Class 2
is similar to Class 1 in that both find EC2 is difficult to agree with while EC7 is the easiest with
which to agree. Unlike Class 1, Class 2 does not find it difficult to agree with EC9. Moreover,
the responses of Class 2 are highly disordered because the threshold for the Category 2 is
lower than that for Category 1. In other words, the thresholds of passing to the second
category (from “Strongly Disagree/Disagree” to “ND/A”) and to the fourth category (from
“Agree” to “Strongly Agree”) are generally difficult but that passing to the second (from “ND/A”
to “Agree”) is easy. For Class 2, the EC scale does not seem to discriminate well between
individuals high and low on employee creativity. However, the pattern of disordered categories
is consistent. This means that thresholds 1 and 3 are difficult while threshold 2 is easy for all
items for this group. This indicates that Class 2 stays away from “NA/D” category and
“Strongly Agree,” but it is likely to select “Strongly Disagree/Disagree” and “Agree.” The
information on the probability of selecting each category as shown in Figure 1 also confirms
this pattern. When compared with Class 1, Class 2 has a higher probability of selecting the
“Agree” response especially in the case of EC6 (I try to be creative as | can in my job). Put

differently, unlike Class 1, this class tends to avoid the “NA/D” category.
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Therefore, this suggests that the EC measure can differentiate respondents with
different levels of creativity despite the fact that the items are not ordered. This is further
illustrated by the WLE curve in Figure 2. The EC discriminates well between respondents with
varying degrees of perceived creativity; the responses are normally distributed but skewed to
the right (that is, a high proportion of extreme score at the upper end). The latent trait

midpoint is also somewhat more consistent with the raw score mean.

Class 3. This class contains only 15 percent of the respondents. Similar to other classes, this
class finds EC2 to be difficult but EC7 to be easy with which to agree. The response sets of
only three items (EC4, EC7 and EC8) out of thel0 EC items are ordered where EC7 and EC8
are in reverse order. When compared to other classes, this class is more likely to strongly agree
with all statements. In particular, EC7 has a very high probability to in the “Strongly Agree”
category (see Figure 1). The slope of the WLE curve for this class is less than those for the
other classes suggesting that the EC scale cannot differentiate between varying levels of
creativity as well as in other classes. Moreover, the raw score distribution in this class is more
negatively skewed more than that of Class 2 (that is, respondents have a higher tendency to
have a higher score). For the zq index, EC10 has the least ability to discriminate employees

with high perceived creativity from those with a low creativity trait.

Demographic Characteristics of Different Classes Table 5 identifies the demographic char-
acteristics of each class. Based on the Pearson chi-square test, all of these three classes differ
in their demographic composition. The nationality of respondents seems to stand out as the
main characteristic differentiating among these classes. Most Thais (75 percent) belong to the
first class, whereas only 15 percent of Egyptians are members of Class 1. On the other hand,
75 percent of Egyptians belong to Class 1 and only about 7 percent of Thais are in this class.
In Class 3, there are more Thais (18 percent) than Egyptians (10 percent). Although it is not as
obvious as the nationality of respondents, the length of working in an organization and age
also seem to more relevant to Class 2. In this class, the subjects tend to be older and to have
been with their organizations longer. However, class inclusion is more highly dependent on

country background than on any other demographic factors.
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Table 5 Latent Class Membership and Demographic Characteristics

Country Gender Years working with Age
company
Egypt Thai Male Female | <5yrs | 5-10yrs | >10 yrs | <25 yrs | 25-40 yrs | >41 yrs
Conclusion | ¢4 ¢ 14.9% | 74.8% | 350% | 58.7% | 54.7% | 39.8% | 23.1% | 54.1% | 49.6% | 17.1%
Class 2 74.8% 7.4% | 50.6% 27.5% 28.7% | 47.6% | 67.9% | 28.4% 34.6% 78.6%
Class 3 10.3% | 17.8% | 14.3% 13.8% 16.6% | 12.6% 9.0% | 17.6% 15.8% 4.3%
Total sample 202 202 243 167 223 103 78 74 260 70

Notes: Pearson chi-square, p< .001

The findings indicate that the perception by someone else of one’s “being creative”
is harder to achieve, as compared to one’s own perception of one’s creative behavior. Having
one’s superior view him/her as being creative is the most difficult, followed by his/her
self-evaluation as being creative and being the first to adopt new practices. However, it is easy
for employees to agree with the willingness to learn new skills and one’s own desire to achieve.
Differences do exist among employees. There are three distinctive classes or groups of
employees with diverse creativity traits. The first group is the “creative followers” who try to
be creative but do not view themselves as being creative. They depend on their own internal
drive and teamwork to foster their creativity but they do not feel that their bosses view them
as being creative. This might be because they are not the first to adopt new trends
developing in their workplace even though they engage in creative-related behavior such as
learning new skills to help them to be more effective at work and experimenting with new
approaches to doing their jobs. Generally, they do not like to express strong opinions, judging
from their tendency to select the “Neither Agree nor Disagree” responses. Only when they
have a strong attitude, will they express it, for example, when dealing with their intention to
learn new skills and their desire to be creative. The EC measure fits this group best since the
scales are ordered and the responses are normally distributed without being skewed. The
“creative followers” are the majority of our sample (45 percent of the sample) but are more
likely to be Thais than Egyptians and might be female, having worked less than 5 years, and
being younger than 25 years old.
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The second group shows two prominent traits. The first trait is their tendency to express
stronger opinions than the first group. Generally, although they do not strongly agree on almost
all of the statements relating to Employee Creativity, they are likely to agree that they possess
these characteristics. They avoid choosing the neutral status, that is, neither agree nor disagree.
This causes their total scores to be higher than the first group and the measurement scale not
to be ordered (that is, the property of the ordinal scale is violated). The use of summated
scores or means from the EC scales for this group is inappropriate. This trait appears in all
items of the EC measure similarly. Moreover, all items have similar ability to discriminate
amongst those with different levels of creativity. The second group is characterized by a strong
internal drive. As compared to the first group, the respondents in the second group believe
more strongly that they try to be creative, like to learn new skills, and believe that they
perform well because of their desire to achieve. Based on these characteristics, this group was
labeled as the “opinionated and strong internal drive” one. The sample in this group is most
likely to be composed of Egyptians and is probably male, older (more than 41 years old) and
has worked with an organization for longer than 10 years.

The third group is a minority of the sample since it accounts for only 14 percent of
the total. The responses of this group could be a result of a random response pattern and so
might be excluded from further study. The scales are not ordered and, unlike the second
group, show no specific threshold pattern. In fact, some of the items have a reverse threshold.
However, this group has the highest creativity trait when observing its category probability,
that is, the respondents tend to select the “Strongly Agree” category. Therefore, this group
might be more enthusiastic in engaging in creative behavior than other groups. If this group is
not a consequence of a random response, it would present the most challenging situation in

conducting a multi-country comparison.
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Limitations

The Mixed Rasch Model estimates the personal parameters corrected for different
classes if the groups are relatively large (Watson et al. 2006). Like other item response models,
this model has been developed in the area of education and psychology where access to a
large number of subjects can be easily achieved (Balasubramanian and Kamakura, 1989). This
requirement for large samples places some restrictions on cross-cultural applications of survey
research in the managerial area. This problem is obvious in the case for Class 3 in this study
where there are only 14 percent of the respondents. Any interpretation of this class has to be
made cautiously. Moreover, the data collection in Egypt was difficult; gaining access to
employees resulted in a limited number of subjects. Another related problem originates from
a small sample size: the combining of the “Strongly Disagree” and the “Disagree” categories
causes the loss of data and potential violation of the ordered categorical property. This is
because an insufficient number of respondents selected the extreme category. Although
technically this can be remedied by utilizing the dichotomous scale, nuances in the data may
be missing; these nuances may indicate employee creativity of different levels of intensity
that could be useful to management practice. Finally, the use of the “Neither Agree nor Dis
agree” category as the transition between two extreme attitudes may not be appropriate
(Watson et al., 2006). As seen in the case of Egypt, most of the respondents did not select
this neutral category. The reason underling this avoidance is questionable. It might be that the
middle category may not have the meaning as being intended or it could a consequence of

culture.

Academic Implications

The findings of this article show that the assessment of creativity is culturally and
historically bound as described by Amabile (1996). Thus the usefulness of measures of
employee creativity differs across different cultures. Specifically, there might be a difference
between perceiving oneself creative and behaving in a creative way in the workplace. It
appears to be easier for employees to engage in creative behavior than to admit that they are
being creative or that they are seen as being creative by their bosses. Describing oneself as

creative may not be common. On the other hand, it is easier to achieve creative behavior. For
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instance, if a supervisor asks his/her employees to be creative, this might be difficult for them
since they may perceive it to be hard to achieve. They may not even want to do this.
However, if employees are asked to engage in certain activities, for example, idea generation
in general, learning new skills or adopting new techniques, they might be more likely to feel
that this is achievable.

The findings in this study align with the concept of creative self-efficacy which is an
emerging area of research (Egan, 2005). In a laboratory study, Redmond, Mumford and Teach
(1993) found a link between supervisor behavior and employee self-efficacy in a creative
context. Employees in a field study reported higher efficacy in their ability to be creative at
work when their work leaders engaged in greater levels of actions supportive of creativity
(Tierney and Farmer, 2002). Unsworth et al. (2005), in a study of employees in U.K. health care
settings showed that “creative requirement” could account for the variance in employee
creativity traditionally ascribed to work context factors (empowerment, supervisory support,
support for innovation, and time demands). It is interesting to note the scale items for creative
requirement all measured the degree to which the employee was required to have “ideas”

about various work-related procedures. The word “creativity” was not mentioned.

Management Implications

Managers may not understand their workers’ real attitudes, especially expatriate
managers who are unfamiliar with how local employees express their feelings through
non-verbal means. Training on cultural sensitivity is crucial in this environment. For instance,
the members of Group 1, which contained more Thais, are less likely to express their opinions
and do not want to be the first to do anything. Managers should promote cohesive team-work
which might reduce their anxiety with respect to adopting drastically new practices. In contrast,
the members of Group 2, comprising relatively more Egyptians, are more likely to be
much more expressive about their feelings. However, they might overstate these feelings.
Again, without understanding the local culture, expatriate managers might misunderstand that

employees are willing to engage in all creativity-related activities.




01SaNsUSISSSND UM

References

Amabile, T.M. (1996) Creativity in Context. Update to the Social Psychology of Creativity.
Boulder, Co: Westview Press.

Amabile, T.M., Conti, R., Coon, H., Lazenby, J., and Herron, M. (1996) ‘Assessing the Work
Environment for Creativity’, Academy of Management Journal, 39: 1154-1184.

Amabile, T.M and Gryskiewicz, S.S. (1987) Creativity in the R&D Laboratory Technical Report
No.30. Greensboro, NC: Center for Creative Leadership.

Amabile, T.M, Hill, KG., Hennessey, B.A., and Tighe, E.M. (1994) ‘The Work Preference
Inventory: Assessing Intrinsic and Extrinsic Motivational Orientations’, Journal of
Personality and Social Psychology, 66: 950-967.

Balasubramanian, S.K. and Kamakura, W. (1989) ‘Measuring Consumer Attitudes Toward The
Marketplace With Tailored Interviews’, Journal of Marketing Research, 23 (3): 311-324.

Barron, F. and Harrington, D.M. (1981) ‘Creativity, Intellicence, Personality’, Annual Review of
Psychology, 32: 439-476.

Cohen, A. and Bolt, D.M. (2005) ‘A Mixture Model Analysis of Differential Item Functioning’,
Journal of Educational Measurement, 2 (2): 133-148.

Drazin R., Glynn, M.A., and Kazanjian, R.K. (1999) ‘Multilevel theorizing about creativity in
organizations: a sensemaking perspective,” Academy of Management Review, 24 (2):
286-307.

Egan, T.M. (2005) ‘Factors Influencing Individual Creativity in the Workplace: An Examination
of Quantitative Empirical Research’, Advances in Developing Human Resources, 7 (2):
160-181.

Embretson, S.E. and Reise, S.P. (2000) item Response Theory for Psychologists, London:
Lawrence Erlbaum.

Farmer, S.M., Tierney, P. and Kung-Mcintyre, K. (2003) ‘Employee Creativity in Taiwan: An
Application of Role Identity Theory’, Academy of Management Journal, 46: 618-630.

Gough, H.G. (1979) ‘A Creative Personality Scale for the Adjective Check List’, Journal of
Personality and Social Psychology, 37: 1398-1405.

Hofstede, G. (1991) Cultures and Organizations: Software of the Mind, London: McGraw-Hill
International (UK) Ltd.

Jaskyte, K. and Kisieliene, A. (2006) ‘Determinants of Employee Creativity: A Survey of
Lithuanian Nonprofit Organizations’, Voluntas, 17: 133-141.




NIDA BUSINESS JOURNAL

Madjar, N. (2005) ‘The Contributions of Different Groups of Individuals to Employees’
Creativity’, Advances in Developing Human Resources, 7 (2): 182-206.

Madjar, N., Oldham, G.R. and Pratt, M.G. (2002) ‘There’s No Place Like Home? The
Contributions of Work and Non-Work Support to Employees Creative Performance’,
Academy of Management Journal, 45: 757-767.

Masse, Louise C., Kristiann C. Heesch, Karen E. Eason and Mark Wilson (2006) ‘Evaluating the
Properties of a Stage-specific Self-efficacy Scale for Physical Activity Using Classical Test
Theory, Confirmatory Factor Analysis and ltem Response Modeling’, Health Education
Research, Advance Access published on December 1, 2006, DOI 10.1093/her/cyl106,
Health Educ. Res. 21:i33-i46.

Meiser, Thorsten, Elsbeth Stern and Rolf Langeheine (1998), ‘Latent Change in Discrete Data:
Unidimensional, Multidimensional, and Mixture Distribution Rasch Models for the
Analysis of Repeated Observations’, Methods of Psychological Research Online, 3 (2),
Accessed online at http://www.pabst-publishers.de/mpr/

Mumford, M.D., and Gustafson, S.B. (1988) ‘Creativity Syndrome: Integration, Application, and
Innovation,” Psychological Bulletin, 103: 27-43.

Quaiser-Pohl, C., Geiser, C., and Lehmann, W. (2005) ‘The Relationship between
Computer-game Preference, Gender, and Mental-rotation Ability,” Personality and
Individual Differences, 40 (3): 609-619.

Pfeffer, J. and Sutton, R.l. (2000) The Knowing-Doing Gap, Cambridge, MA: Harvard Business
School Press.

Ralston, D.A. (1993) ‘Differences in Managerial Values: A Study of US, Hong Kong and PRC
Manasgers’. Journal of International Business Studies, 24: 249-75.

Redmond, M.R., Mumford, M.D., and Teach, R. (1993) ‘Putting Creativity to Work: Effects of
Leader Behavior on Subordinate Creativity’, Organizational Behavior and Human
Decision Processes, 55: 120-151.

Salzberger, T., Sinkovics, R. and Schlegelmilch, B.B. (1998) ‘Replicating Surveys across Borders:
The Equivalence Trap’, Proceedings of the 27"EMAC Conference, Stockholm.

Shalley, C.E., and Gilson L.L. (2004) ‘What Leaders Need to Know: A Review of Social and
Contextual Factors that can Foster or Hinder Creativity,” The Leadership Quarterly,

15:33-53.




01SaNsUSISSSND UM

Shalley, C.E., Zhou, J. and Oldham, G.R. (2004) ‘The Effects of Personal and Contextual
Characteristics on Creativity: Where Should We Go From Here?’ Journal of
Management, 30: 933-958.

Song, X.M,, DiBenedetto, C.A. and Song, L.C. (2000) ‘Pioneering Advantage in New Service
Development: A Multi-Country Study of Managerial Perceptions’, Journal of Product
Innovation Management, 17: 378-392.

Tierney, P. and Farmer, S.M. (2004) ‘The Pygmalion Process and Employee Creativity’, Journal
of Management, 30 (3): 413-432.

Tierney, P. and Farmer, S.M. (2002) ‘Creative Self-Efficacy: Potential Antecedents and
Relationship to Creative Performance’, Academy of Management Journal, 45:
1137-1148.

Unsworth, K.L., Wall, T.D. and Carter, A. (2005) ‘Creative Requirement: A Neglected Construct
in the Study of Employee Creativity?’” Group & Organization Management, 30 (5):
541-560.

Vitters@, Joar, Robert Biswa-Diener and Ed Diener (2005) ‘The Divergent Meanings of Life
Satisfaction: Item Response Modeling of the Satisfaction with Life Scale in Greenland
and Norway’, Social Indicator Research, 74: 327-348.

von Davier, Matthias (2001), WINMIRA user manual, www.winmira.von-davier.de

Watson, Kathy, Tom Baranowski, and Debbe Thompson (2006), ‘ltem Response Modeling: An
Evaluation of the Children’s Fruit and Vegetable Self-efficacy Questionnaire’, Health
Education Research Advance Access published on December 1, 2006, DOI 10.1093/her/
cyl126, Health Education Res. 21:i47-i57.

Wilson, Mark, Diane D. Allen and Jun Corser Li (2006), ‘Improving Measurement in Health
Education and Health Behavior Research Using Item Response Modeling: Comparison
with the Classical Test Approach’, Health Education Research Advance Access published
on December 1, 2006, DOI 10.1093/her/cyl053.Health Educ. Res. 12:i19-i32.

Woodman, R.W., Sawyer, J.E, and Griffin, RW. (1993) ‘Toward a Theory of Organizational
Creativity,” Academy of Management Review, 18 (2): 293-321.

Zhou, J. And George, J.M. (2003) ‘Awakening Employee Creativity: The Role of Leader
Emotional Intelligence’, The Leadership Quarterly, 14: 545-568.

Zhou, J. And Shalley, C.E. (2003) ‘Research on Employee Creativity: A Critical Review and
Proposal for Future Research Directions,” In Martocchio, J.J. and G.R. Ferris (Eds.),

Research in Personnel and Human Resource Management, Oxford, England: Elsevier.




NIDA BUSINESS JOURNAL

Price and Income Elasticity of Export and Import:
Case of Thailand

Tatchawan Kanitpong, Ph.D.*

Suchat Promkutkeo**
UNANYD

sAteildviinsinvinnudangurssguasdnisdeoon-inddesiauazeldvns
Uszinelng lngldvoyaselasunaluyid 1997-2008 lagnisAnuldnisuseunamisiaiuagaiy
gnvguratgUadsaselavaansdtoanuaznsundlagldiuudnaes Error Correction Model (ECM)
nansAnwLansliiuiaugavguvesgUasdsosaveinisaseenuazn1sundnldinuuaneng
fu wenndgalndiuinlifianuduiusluszerenvesauiiavguvesguasdsesavasnisasenn
Regdutidfamneada 0.5% eglsfinudmuinaubaveurssgUasddenelsvosnsindidion
tfouninanudaveuvesguasdoneliveanisdioonidniios Faduwamnainnislduinsnisiniu
Wmm'iﬁ'mﬂmiﬁ’]L%%uﬁwﬁdqmﬂﬂé’qﬂﬁjuﬁuﬁﬂmﬁmsﬁﬁi’m5] JuiliauEanguvetgUasAse
eld Tauduiusluszausi

Abstract

The purpose of this paper is to investigate the price and income responsiveness of
export and import demand in Thailand by using quarterly data for the period 1997 through
2008. This paper estimate price and income elasticities of demand for export and import by
using the error-correction model. The results show that the corresponding relative price
elasticities of imports and exports are about the same. These results also indicate that long-run
relative price elasticities of demand for exports is not significantly different from zero at 5%
level. However, the smaller income elasticities of imports than of exports is consistent with
the argument that selective trade barriers biased imports toward commmodity groups with low

income elasticity and for which demand was growing relatively slow.
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Introduction

The purpose of this paper is to investigate the price and income responsiveness of
export and import demand in Thailand by using quarterly data for the period 1997 through
2008. While, most of previous studies estimate price and income elasticities of demand for
export and demand for import by using double log level and distributed lag structure, this
paper employs the “error-correction” specification in estimation. The “error-correction”
specification also provides enables one to distinguish between the short run and the long run
price and income elasticities of demand for exports and demand for imports. Furthermore,
before employing “error-correction” specification, all variables are tested for stationarity.

The paper is organized as follows. Section | presents a review of the literature. Section
I’ models trade prices and trade flows. Section Ill presents model estimation, results, and

implications. Section IV is the conclusion.

Review of Literature

Mohsin S. Khan (1974) estimates import and export demand and tests the hypothesis
of whether changes in prices of traded and non-traded goods have any effect on the trade
flows of fifteen developing countries. He expresses the quantity of import demand of each
country as the function of the ratio of import prices to domestic prices and domestic real
income. He estimates the model by using the Two Stage Least Squares method and all the
variables are in log linear form. The empirical study is using the annual data from 1951 to 1969.
From the empirical results, prices have significant role in determination of imports and exports
of developing countries. The price elasticities of imports and exports are found to be high and
income elasticities are low for both imports and exports.

Augustine Arize (1987) investigates the price responsiveness of export and import
demand and supply in eight African countries in a simultaneous model. He applies the Two
Stage Least Squares procedure to estimate the log-linear disequilibrium model by using the
annual observation over the period 1960 to 1982. His empirical results indicate that the export
demand price elasticities are small whereas the import supply and demand elasticities are
seemingly large. In addition, the empirical results find that the export supply price elasticities

are less than one in a majority of these countries.
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Mohsen Bahmani-Oskooee (1986) studies determinants of international trade flows.
He provides the estimates of the aggregate import and export demand functions, and estimates
direct price and exchange rate response patterns for seven developing countries using
quarterly data over the period 1973-1980. He tries to study the effect of the exchange rate on
the trade flows along with the relative price. In addition, he estimates the aggregate export
demand function by using Almon procedure to impose a distributed lag structure on the
effective exchange rate and the relative price variables. He finds that the export reactions are
quicker and total response time is shorter when an exchange rate, rather than relative price
measured in national currency causes change in international prices. Moreover, he finds that
in the long-run trade flows are more responsive to changing relative prices than to changes
in exchange rates. However, these studies deal with supply side relationship that assume
the price elasticities of export and import supply facing any individual country are infinite.
Hence, this model contains some order of magnitude of bias estimated in price and income
elasticities.

Augustine Arize (1990) investigates the demand and supply of exports in seven Asian
developing countries, using quarterly observations for the period 1973 through 1985. The Two
Stage Least Squares procedure is used to estimate the model. The empirical results
convincingly indicate that the long-run supply elasticities of Asian exports, although positive
sloped, are not perfectly elastic. This non-perfect elasticity suggests that the use of Ordinary

Least Square estimator may yield misleading results.

Modeling Trade Prices and Trade Flows

A model of export and import prices and trade flows is developed to assess the
contribution of exchange rates to competitiveness of Thailand. In the model, the influence of
exchange rates on competitiveness is analyzed by developing equations that relate exchange
rate (and other price variables) to export and import prices. Then, equations that relate
changes in prices and income to trade flows are developed.

Trade Prices

Following Moreno (1989), it is assumed that in setting the prices of exports, producers
add a markup over their permanent costs of production (represented by domestic prices). The
markup is in turn a function of permanent competing goods prices, which are influenced by

the permanent exchange rate and permanent foreign prices. The permanent exchange rates
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and price levels are assumed to depend on current and lagged values of the actual exchange
rates and price levels.
Given the above, the equilibrium price of exports (PX*) is expressed as a reduced form

function of current and lagged values of exchange rates and price levels:

PX* =a +aEX +aEX +aTCPl +aTCPl +aFCPE +aFCPE , (1)
where

PX is export price, in domestic currency.

EX is exchange rate, units of foreign currency to domestic currency.

TCPI'is domestic price level.

FCPE is foreign price level.

All the variables are express in logarithms so that the values of coefficients may be
interpreted as elasticities. We expect the signs of a and a, to be less than zero, a,a,a, and
a to be greater than zero.

A disequilibrium framework is also assumed, so that the actual price of exports adjusts
to the difference between the equilibrium price and actual price of exports in the previous
period.

Then, include first differences and lagged levels of the variables as suggested by

Hendry (1979) — an error correction model. It can be expressed as follows:

APX =f +f AEX +f ATCPI + f3AFCPE + f EX +f TCPI +
t 0 1 t 2 t t o4t s t1
f FCPE + fPX | (2)
6 17 e

The short-run elasticities are captured by the coefficients on the changes in variables
(i.e. fl, fz, and f3). The long-run elasticities are captured by the coefficients on the lagged levels
of the variables.

Following Moreno (1989) it is assumed that in setting the prices of imports, producers
add a markup over their permanent costs of production (represented by foreign prices). The
markup is in turn a function of permanent competing goods prices, which are influenced by
the permanent exchange rate and permanent domestic prices. The permanent exchange rates
and price levels are assumed to depend on current and lagged values of the actual exchange

rates and price levels.
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Given the above, the equilibrium price of imports (PM*) is expressed as a reduced form
function of current and lagged values of exchange rates and price levels:

PM* =b_ +bEM +bEM +bFCPl +bFCPl +bTCPl +b TCPI (3)
where

PM is import price, in domestic currency.

EM is exchange rate, units of foreign currency to domestic currency.

FCPI is foreign price level.

TCPI is domestic price level.

All the variables are express in logarithms so that the values of coefficients may be
interpreted as elasticities. We expect the sign of b1 and b2 to be less than zero, b3, ba, b5, and
b6 to greater than zero.

A disequilibrium framework is also assumed, so that the actual price of imports adjusts
to the difference between the equilibrium price and actual price of imports in the previous
period.

Then, transform equation (3) in form of error correction model by including first

differences and lagged levels of the variables. It can be expressed as follow:

APM =h + h AEM + h AFCPI + h ATCPI + h EM + h FCPI +
o t 2 t 3 t a5 Tt
h TCPI + h.PM (4)
6 t1 7t

The short-run elasticities are captured by the coefficients on the changes in variables
(i.e. hl, hz, and h3). The long-run elasticities are captured by the coefficients on the lagged
levels of the variables.

Trade flows

The real demand for exports is a function of the relative price of exports and foreign

income. This relationship can be represented by the following equation:

X =c +cRPX +cFGDP , (5)
t 0 1 t 2 t
where
th is the real demand for exports.
RPX. is the relative price of exports which is defined as RPX = (PXXEX)/(FCPE), where
PX is the export price (in domestic currency), FCPE is the trade-weighted foreign consumer

price index, and EX is trade-weighted index of units of foreign currency to domestic currency.
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FGDP is trade-weighted foreign real income.

All the variables are in logarithm forms that are easily interpreted as elasticities. The
expected signs of the coefficients are ¢, <0,and c >0.

Following Moreno (1989), he assumes that prices and income affect export demand
with one lag. These relationship results if th depends on permanent levels of RPX. and FGDP,
and the permanent levels are a function of current and lageed values of the actual RPX. and

FGDP. The export demand equation can be written as:
X! =a +aRPX +aRPX +aFGDP + a FGDP (6)
t 0 1 t 2 t-1 3 t 4 t-1

All the variables are express in logarithms so that the values of coefficients may be
interpreted as elasticities. We expect the signs of a and a to be less than zero, a3and a, to
be greater than zero.

A disequilibrium model is also assumed, so that export volumes adjust to the differ-
ence between desired export volumes and actual export volumes in the previous period.

Transform equation (6) to error correction model. It can be specified as:
AX =f +f ARPX + f AFGDP +fRPX +fFGDP +fX | (7)
t 0 1 t 2 t 3 t-1 4 t-1 5 t1

The short-run elasticities are captured by the coefficients on the changes in the
variables, such as f1 is the short-run price elasticity of demand for exports. The long-run
elasticities are captured by the coefficients on the lagged level of the variables.

The real demand for imports depends on the relative price of imports and domestic

income, which can be written as:

M =d + dRPM + d TGDP (8)
t 0 1 t 2 t
where
M is real demand for imports.
RPM_ is the relative price of imports which is defined as the ratio of import prices to
the domestic price level, that is RPM = PM/TCPI.
TGDP is domestic real income.

The expected signs of the coefficients ared <0 and d > 0.




NIDA BUSINESS JOURNAL

Following Moreno (1989), we assume that prices and income affect import demand
with one lag. This relationship results if !\/\dt depends on permanent levels of RPM and TGDP,
and the permanent levels are a function of current and lagged values of the actual RPM and

TGDP. The import demand equation can be written as:
M? =j +jRPM +jRPM +jTGDP +jTGDP 9)
t 0 1 t 2 t-1 3 t 4 t-1

A disequilibrium model is also assumed, so that import volumes adjust to the
difference between desired import volumes and actual import volumes in the previous
period.

Transform equation (9) to error correction model. It can be specified as:
AM =1 + LARPM + LATGDP + LRPM + L TGDP. + (M (10)
t 0 1 t 2 t 3 t-1 4 t-1 5 t1

The short-run elasticities are captured by the coefficients on the changes in variables,
L is the short-run price elasticity of demand for imports and U is the short-run income
elasticity of demand for imports. The long-run elasticities are captured by the coefficients on
the lagged levels of variables, which are l3 and L. The long-run price elasticity of demand for
imports is L /- or k +k/-l_ = j +j , and the long-run income elasticity of demand for imports
is la/—t5 or k3+k4/—l5 =],
Test for Stationarity
The Augmented Dickey-Fuller (ADF) unit roots are based on the coefficient of Y in
the following equation:
P
AY = C+ Bt +(P-1)Y_ +3PAY +u, (11)
i=1
We reject the hypothesis of a unit root (i.e., that the variable is not stationary) if the
coefficient (pP-1) on Y_ is significantly different from zero. The lag length for each variable is
varied. A number of lags are chosen in such a way that it is sufficient to create white noise
residuals for each equation used in the test.
The Augmented Dickey-Fuller statistics indicate that most of the variables are not
stationary in level form at 1% level of significance. However, volume of exports and relative

price of export are stationary at 5% level of significance. The lag length for each variable is
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varied. Most of the lag lengths are one and two. The exception is domestic income that has
a lag length of five.

The Augmented Dickey-Fuller statistics indicate that all variables are stationary at 5%
level of significance. There are only four variables that have time trend significant at 5% level.
The lag length of each variable is varied, most of them are one and two. The exception is

domestic income variable where the lag length is three.

Estimation and Results

Equations (2), (4), (7), and (10) were estimated using quarterly data from 199792 to
200894 for import equations and from 1997g2 to 2008g3 for export equations.Trade-weighted
exchange rate, foreign price indices for imports and exports were constructed by taking the
nominal exchange rate and foreign prices level of each economy with the most important
trading partners. The weights for imports were Japan 40, China 26.6, United States 12.1,
Malaysia 11.9, U. Arab Emirates 9.4, Italy 2.42, United Kingdom 2.42, and Australia 5.58. The
weights for exports were United States 34, Japan 28.8, Singapore 15, China 14.2, and Hong
Kong 8. All the variables are obtained from International Financial Statistics CD-ROM. Direction
of trade data, on the basis of which trade weights are constructed and bilateral trade balance
are discussed, are from the IMF Direction of Trade Statistics. All equations were estimated by
Ordinary Least Square procedure.

Trade Prices

In estimating export price and import price equations, we add an index of commodity
prices, which may be seen as an additional proxy for the effects of international price
movements on export and import prices. The adjusted R-squares are 0.53 and 0.64 for the
export price and import price equations, respectively. In Table 1, we indicate that the
estimated coefficient of lagged value of residual is not significantly different from zero for
export price equation. Therefore, we reject the null hypothesis of first-order autocorrelation.
However, for the import price equation, a significant coefficient on the lagged residual indicates
the presence of serial correlation. Therefore, we reestimate the model by including AR(1) as
an additional explanatory variable. Then we reestimate the lagged residual. The result indicates
no presence of serial correlation.

The export price equation, shown in the first column, suggests that all the estimated

coefficients have the correct sign with the exception of foreign price variable. The coefficients
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on the first differences of exchange rate, commodity prices, and domestic prices are
significantly different from zero at 5% level. On the other hand, the coefficients on the lagged
level of commodity prices and dependent variable are significantly different from zero at 5%
level.

The coefficients on the first differences indicate that the short-run elasticities of export
prices are -0.39, 0.11, -0.78, and 0.42 for exchange rate, commodity prices, foreign prices, and
domestic prices, respectively. On the other hand, the long-run elasticities of export prices are
captured by the coefficients on the lagged level (which are divided by the coefficient of the
lagged dependent variable). Therefore, the long-run elasticities of export prices are -0.24, 0.64,
-0.36, and 0.35 for exchange rate, commodity prices, foreign prices, and domestic prices,
respectively. The coefficient of foreign prices has the wrong sign and is insignificant. One
possible reason for this result is that the commodity prices index captures most of the
variation in foreign costs. The export price equation also suggests that the long-run pass through
is 76% of any change in the exchange rate. This pass through coefficient is derived from the
long-run elasticity on the exchange rate.

Turning to import price equation, the results indicate that all the coefficients on the
first differences have the expected sign and they are significantly different from zero at 5%
level but the coefficient of foreign prices is insignificant at 5% level of significance. The
coefficients on the first difference also indicate the short-run elasticities of import prices are
-0.45, 0.22, 0.88, and 0.60 for exchange rate, commodity prices, foreign prices, and domestic
prices, respectively.

For the coefficients on the lagged level, only the foreign price variable does not have
the expected sign. The coefficients on commodity prices, foreign prices, and domestic prices
are significantly different from zero at 5% level, but the coefficient of exchange rate is
insignificant. The long-run elasticities are -0.43, 1.00, -1.98, and 1.01 for exchange rate,
commodity prices, foreign prices, and domestic prices, respectively. In this regression, the
coefficient on foreign prices has wrong sign. One possible reason for this result is that the
commodity price index captures most of the variation in foreign costs. The import prices
equation also suggests that the long-run pass through of exchange rate changes to import
prices is 43 percent in Thailand.

Trade Flows

The imports and exports demand equations contain the lagged dependent variable

on the right hand side. We test for serial correlation by regressing the residual on its lagged
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value and the variables on the right hand side. From Table 2, for both imports and exports
demand equations, a significant coefficient on the lagged residual indicates the presence of
serial correlation. Therefore, we reestimate the exports demand model by including AR(1)
as an explanatory variable, while for the imports demand we include AR(1) and AR(2) on the
right hand side. Then, we reestimate the lagged residual for both imports and exports demand
equations. The results indicate no presence of serial correlation. The adjusted R-squares for
imports and exports demand models are 0.45 and 0.43, respectively.

The export demand equation suggests that all the estimated coefficients of variables
have the expected sign, but the coefficient of the relative price of exports is not significantly
different from zero at 5% level in both first difference form and lagged level.

The coefficients on the first differences indicate that the short-run elasticities of export
demand are -0.14 and 2.75 for relative price and income, respectively. On the other hand, the
long-run elasticities are captured by the coefficients on the lagged levels (which are divided
by the coefficient of the lagged dependent variable). Therefore, the long-run price elasticity
of demand for exports is -1.09 and the long-run income elasticity of demand for exports is
2.89. We also know that the estimated coefficient of adjustment for export demand equals
0.156. This indicates that buyers of Thailand’s exports take a long time to adjust when out of
equilibrium.

Turning to the import demand equation, the results indicate that all the estimated
coefficients have the expected sign and all of them are significantly different from zero at 5%
level with the exception of relative price coefficient at first difference form. From first
differences, we find that the short-run prices and income elasticities for imports are -0.26 and
0.36, respectively. The long-run price elasticity for imports is -0.99 and the long-run income
elasticity for imports is 0.97. The estimated coefficient of adjustment equals 0.177.

In Thailand, the long-run price elasticity of demand for imports is about the same as
the long-run price elasticity of demand for exports (-0.99 and -1.09). On the other hand,
the long-run income elasticity of demand for exports (2.89) is greater than the long-run income
elasticity of demand for imports (0.97). The smaller income elasticity of imports than of exports
may be due to: (1) differences in the composition of exports and imports, and /or (2) the

presence of trade barriers on imports but not exports.
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Conclusions

This paper presents the estimation of elasticities of import demand and export demand
of Thailand during the period 1997-2008. The import demand and export demand models
were estimated by using “error-correction” procedures that allow us to investigate the short-
run and long-run elasticities of import and export demand. In addition, these models were
tested to satisfy the econometric issues such as stationarity and serial correlation.

The results of this paper indicate that the long-run relative price elasticity of demand
for imports and income elasticity for imports equal -0.99 and 0.97, respectively. The long-run
relative price elasticity of demand for exports and income elasticity of demand for exports
are -1.09 and 2.89, respectively. These results show that the corresponding relative price elas-
ticities of imports and exports are about the same. These results also indicate that long-run
relative price elasticity of demand for exports is not significantly different from zero at 5%
level. However, the smaller income elasticity of imports than of exports is consistent with
the argument that selective trade barriers biased imports toward commodity groups with low

income elasticities and for which demand was growing relatively slow.
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Table 1 Parameter Estimates for Trade Price Equations

(all variables in logs, standard errors in parentheses)

Exports

Imports

Intercept

0.2414006

1.0767172 **

(-0.3370788)

(0.4836885)

First Differences:

Exchange Rate

-0.3946651 ***

-0.4549165 ***

(0.0686268) (0.085229)
Commodity Prices 0.1157006 ** 0.2236647 ***

(0.0473057) (0.0633861)
Foreign price -0.7860665 * 0.8819472

(0.4504002) (0.5691058)

Domestic price

0.4243662 ***

0.6082787 ***

(0.1356357)

(0.1829344)
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Table 1 Parameter Estimates for Trade Price Equations (cont.)

(all variables in logs, standard errors in parentheses)

Exports Imports
Lagged Levels:
Exchange Rate -0.0209179 -0.0742164
(0.0354648) (0.0478882)
Commodity Prices 0.0559404 *** 0.1728628 ***
(0.0191582) (0.0513315)
Foreign price -0.0317308 -0.3425326 **
(0.0798856) (0.1414196)
Domestic price 0.0311045 0.1746890 **
(0.0532193) (0.0760108)
Dependent variable -0.0871057 ** -0.1725168 ***
(0.0449841) (0.0487447)
AR(1) 0.3027873 **
(-0.1232268)
RBARSQ 0.535429 0.6404
Coefficient on lagged residual 0.0785865 -0.3660787
(0.1236635) (0.3743697)
Long-run Elasticities:
Exchange Rate -0.2401 -0.4301
Commodity Prices 0.6422 1.002
Foreign Prices -0.3642 -1.9855
Domestic Price 0.357 1.0125

*** indicates statistically significant at 1% level
** indicates statistically significant at 5% level

* indicates statistically significant at 10% level
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Table 2 Parameter Estimates for Trade Volume Equations

(all variables in logs, standard errors in parentheses)

Exports Imports
Intercept -0.5560834 0.8571687 ***
(1.1678629) (0.2580191)
First Differences:
Relative Prices -0.1420683 -0.2693882
(0.3238201) (0.1634587)

Income

2.7583546 **
(1.2630672)

0.3636723 ***
(0.0359148)

Lagged Levels:

Relative Prices -0.1717332 -0.1759887 ***
(0.1248141) -0.0484318

Income 0.4529637 ** 0.1724179 ***
(0.203038) (0.05636)

Dependent Variable

-0.1563840 ***

-0.1767438 ***

(0.0440062) (0.0484268)
AR(1) -0.5699068 *** -0.2255093 **
(0.0921944) (0.0986281)
AR(2) -0.4753169 ***
(-0.0943456)
RBARSQ 0.4335 0.4572
Test for serial correlation:
Coefficient on lagged residual -0.1929981 -0.1860475
(0.2104412) (0.1949463)
0.1384822
(0.1932885)
Long-run Elasticities:
Relative Prices -1.0981 -0.9957
Income 2.8964 0.9755

*** indicates statistically significant at 1% level
** indicates statistically significant at 5% level
* indicates statistically significant at 10% level
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What is the UN Global Compact?

Never before in history has there been a greater alignment between the objectives of
the international community and those of the business world. Common goals, such as
building markets, combating corruption, safeguarding the environment and ensuring social
inclusion, have resulted in unprecedented partnerships and openness between business,
governments, civil society, labour and the United Nations.

Launched in July 2000, the UN Global Compact is a both a policy platform and a
practical framework for companies that are committed to sustainability and responsible
business practices. As a leadership initiative endorsed by chief executives, it seeks to align
business operations and strategies everywhere with ten universally accepted principles in the
areas of human rights, labour, environment and anti-corruption.

Through a wide spectrum of specialized work-streams, management tools, resources,
and topical programs, the UN Global Compact aims to advance two complementary
objectives:

« Mainstream the ten principles in business activities around the world

 Catalyze actions in support of broader UN goals, including the Millennium
Development Goals (MDGs)

By doing so, business, as the primary agent driving globalization, can help ensure that
markets, commerce, technology and finance advance in ways that benefit economies and
societies everywhere and contribute to a more sustainable and inclusive global economy.

The UN Global Compact is not a regulatory instrument, but rather a voluntary initiative
that relies on public accountability, transparency and disclosure to complement regulation

and to provide a space for innovation.

Why Companies Participate

The UN Global Compact seeks to combine the best properties of the UN, such as
moral authority and convening power, with the private sector’s solution-finding strengths and
resources, and the expertise and capacities of other key stakeholders. The initiative is global

and local; private and public; voluntary, yet accountable.
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Participation in the UN Global Compact offers a wide array of practical benefits:

« Adopting an established and globally recognized policy framework for the
development, implementation, and disclosure of environmental, social, and governance
policies and practices.

« Sharing best and emerging practices to advance practical solutions and strategies to
common challenges.

« Advancing sustainability solutions in partnership with a range of stakeholders,
including UN agencies, governments, civil society, labour, and other non-business interests.

« Linking business units and subsidiaries across the value chain with the UN Global
Compact’s Local Networks around the world — many of these in developing and emerging
markets.

+ Accessing the United Nations’ extensive knowledge of and experience with
sustainability and development issues.

« Utilizing UN Global Compact management tools and resources, and the opportunity

to engage in specialized workstreams in the environmental, social and governance realms.

“We need business to give practical meaning and reach to the values and

principles that connect cultures and people everywhere.”

- Ban Ki-moon, Secretary-General of the United Nations

Participation in the UN Global Compact

The Corporate Commitment

The UN Global Compact is a leadership initiative, requiring a commitment signed by
the company’s chief executive, and, where applicable, endorsed by the highest-level
governance body of the organization. In the context of this commitment, any company joining
the initiative is expected to:

» Make the UN Global Compact and its principles an integral part of business strategy,
day-to-day operations, and organizational culture;

« Incorporate the UN Global Compact and its principles in the decision-making

processes of the highest-level governance body (i.e. board);
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+ Engage in partnerships to advance broader development objectives (such as the
Millennium Development Goals);

+ Integrate in its annual report (or in a similar public document, such as a
sustainability report) a description of the ways in which it implements the principles and
supports broader development objectives (also known as the Communication on Progress);
and

+ Advance the UN Global Compact and the case for responsible business practices
through ad-vocacy and active outreach to peers, partners, clients, consumers and the public

at large.

How do you join the UN Global Compact?

To participate in the Global Compact, a company:

« Sends a letter signed by the chief executive (and, where possible, endorsed by the
board) to the Secretary-General of the United Nations, expressing support for the Global
Compact and its principles (mailing address: United Nations, New York, NY 10017; fax: +1(212)
963-1207).

« Completes the online registration form on the Global Compact website
(www.unglobalcompact.org) and uploads a digital copy of the chief executive’s letter of

commitment.

Financial Contributions

In addition to these actions, participating companies are asked, upon endorsement,
to make an annual financial contribution to help support the work of the UN Global Compact.
The general contribution levels are set as follows:

« For companies with annual sales/revenues of USD 1 billion or more, the suggested
annual contribution is USD 10,000;

« For companies with annual sales/revenues between USD 250 million and US $1
billion, the suggested annual contribution is US $5000;

« For companies with annual sales/revenues of less than USD 250 million, the
suggested annual contribution is USD 500.

Further sponsorship opportunities are available for events and specialized work streams.
The Foundation for the UN Global Compact serves as the financial intermediary for all

contributions (www.globalcompactfoundation.org).
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Maximizing Engagement in the UN Global Compact

The UN Global Compact offers numerous platforms for action and innovation for
participants to demonstrate leadership on critical issues and advance the ten principles.

Global Compact Local Networks: Local Networks in over 80 countries perform
increasingly important roles in rooting the UN Global Compact within different national and
cultural contexts. As self-governed multi-stakeholder bodies led by business, they support
companies in their efforts in implementing the Global Compact (both local firms and
subsidiaries of foreign corporations), while also creating opportunities for further engagement
and collective action. They also play a key role in facilitating participants’ Communications
on Progress and safeguarding the overall integrity and brand of the Global Compact. For more
information on local engagement opportunities, visit the Global Compact website.

Dialogues and Learning: A culture of dialogue and learning is crucial to continuous
performance improvement. From its inception, the Global Compact has fostered and
promoted dialogue between business and other stakeholders around critical challenges,
covering a diverse range of sustainability issues. These working symposia and policy dialogues
take place at the global, regional and local levels, and further information on issues and events
is available on the Global Compact website.

Specialized Workstreams: The corporate responsibility movement has evolved
significantly, triggering a need to place stronger focus on key issue areas driving the global
agenda. The UN Global Compact has responded to theses trends by launching several
specialized workstreams on critical issues such as climate change (Caring for Climate), water
(The CEO Water Mandate), management education (The Principles for Responsible
Management Education), or responsible investment (The Principles for Responsible Investment).
These programs offer UN Global Compact participants additional engagement opportunities,
aiming to advance both practical solutions and sensible public policy development.

Partnership Projects: The UN Global Compact asks its participants to seek partnerships
in support of broader UN goals, such as the Millennium Development Goals. The basic concept
of partnerships is simple and straightforward - to identify common ground between the private
and the public sectors, and to combine their resources, skills and expertise to improve results.
As the primary entry point of business to the United Nations System, the Global Compact is

uniquely positioned to channel the capacities and resources of its participants and other
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stakeholders. Partnerships focus on the many areas where private actors and public institutions
can engage in win-win relationships, such as poverty reduction, health, education and

community development.

The Ten Principles of the United Nations Global Compact
The UN Global Compact asks companies to embrace, support and enact,within their
sphere of influence, a set of core values in the areas of human rights, labour standards, the
environment, and anti-corruption:
HUMAN RIGHTS
Principle 1 Businesses should support and respect the protection of internationally
proclaimed human rights; and
Principle 2 make sure that they are not complicit in human rights abuses.
LABOUR
Principle 3 Businesses should uphold the freedom of association and the effective
recognition of the right to collective bargaining;
Principle 4  the elimination of all forms of forced and compulsory labour;
Principle 5  the effective abolition of child labour; and
Principle 6  the elimination of discrimination in respect of employment and occupation.
ENVIRONMENT
Principle 7 Businesses are asked to support a precautionary approach to environmental
challenges;
Principle 8  undertake initiatives to promote greater environmental responsibility; and
Principle 9 encourage the development and diffusion of environmentally friendly
technologies.
ANTI-CORRUPTION
Principle 10  Businesses should work against corruption in all its forms, including extortion

and bribery.

Published by the United Nations Global Compact Office, October 2008.

Contact information:

UN Global Compact Office. United Nations, DC2-612, New York City, NY 10017, USA
www.unglobalcompact.org

globalcompact@un.org
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