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Abstract

This research aimed at (1) measuring the efficiency of the top - 50 Hotel businesses
which have the highest amount of authorized capital in Thailand (2) investigating the change
of the hotel businesses’ efficiency during the period of before and after the emergence of
Covid - 19 in Thailand (2019 - 2020), and (3) comparing the difference of efficiency level
between DEA and SFA model. The author employed financial statement data of hotel business
under the TSIC 55101 code from Corpus database by assigning revenue from sales or from
rendering services as the output variable, while the other 4 input variables including cost of
sales or cost of rendering services, selling expenses, administration expenses, and the value
of land, buildings, and equipment. The author applied output - oriented CCR — DEA model,
BCC — DEA model and Malmquist index to compute the efficiency score and compare them
to those computed from SFA model with Cobb Douglas and Translog production function.
The results signified that both DEA and SFA model potentially indicated the diminishing of
production efficiency of hotel businesses after the emergence of the COVID — 19 situations.
However, the decomposition of Malmquist index showed that the fall of hotel businesses’
efficiency was not a result of the technical efficiency change, but it was a result of the
technological change (frontier shift), while the SFA model indicated the existence of technical
inefficiency both in the cases of SFA — Cobb Douglas and SFA — Translog models. However,
the test result of LR statistic found that SFA — Translog model was more appropriate for

estimating efficiency score than SFA — Cobb Douglas model.
Keywords: Data Envelopment Analysis, Stochastic Frontier Analysis, Hotel Business, Efficiency
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dmsuduiidingn 2 suiifuandiiufennzannesvesgsialssusy eldun siesesin
yelfladonoifou wagdadiungliannsdaUssymsodunun wui fuwnliuvedasedien
Tutng 4 1eunsnuesd 2563 Tag s1Avesinaeldadseouanasain 1,794.9 v luieu
un9IAL anadamdeiiss 813.0 vwluideumwsudndusninanasiesay - 52.9 vzl dndiu
elfanmsdauszguvitedunun Ssiluualinanasainiesay 26.6 luldounnieu wdeesay 0.0
Tufoulwiou annsfigusznounisdesmealiuinsUssguduuun 99nn15UsEnIANINTANS
Lockdown ¥893§U1a

UL ANANTUININTIUVDINTVBNNYT TuT9 4 LABULSNVDIT 2563 WUINNITIUIU

Ao

Unviewen wazsielaannisvisaiies duwilinanaddumnainvesusemalng Inen1anisnsinis
ANRIEIEARAD NIANATN T89A3UN AD NARYTUDRN WA AALA MIUAIRU VST AANLDRIINITANAS
Woeiian A MAwile uonINT Weolia1sUITNIINITaNaIveIvaITIIULNoLe) wassalaain
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M13199 1 Putinvieadien wavsglannnisvisaiietluusavgiinie

2A UM (AU) %A s1ele %A
NFANNY 10,109,438.0 -54.3 153,302.00 -515
1) 9,827,362.0 - 526 177,673.43 -52.4
Ay iueen 6,357,859.0 - 529 59,830.03 - 565
pyiueeniAenile  7,835,297.0 -478 18,909.93 - 46.3
wile 7,698,647.0 -39.7 37,770.00 -44.9
AL IUAN 55,080,037.0 -47.3 19,641.10 -48.2
nang 5,218,494.0 -54.9 8,684.50 - 56.5
W 52,555,134.0 - 50.5 478,811.00 -52.9

Au: suAsursusenalneg

Mnanunsaifanandiadiu fngusrasdudnueanuidetuil fonislduuusiass DEA
waz SFA lunsmsavasunsivdsullasseduuszansnmuesgsalsusluussmalnedsdeldu
gaRvddUsY A3unanTENUBEITULTIINANIUANTE] COVID — 19
IUsZa9AN15IY

1. ilo¥auszavisnmussgsialsausuidvunamuannzifougean 50 susuusnluuszmelne
2. ilensnaaeunsiUAsuuUasszansnmuesgsialsaustlutanou uagndsanunisel
CovID - 19

3. ilelUIsuiiisuannuuanderesseAuUTEAnsanssninansii sz inzuu

UseAnSnneiguiuudnaes DEA wag kuudnaed SFA

N1SNUNIUITIUNTIA

N15UsEYNAlguUUIIa0d DEA was SFA dmsunisinlssdnsnimdanatiausinglu
eATesuauan 917 (Abdul-Rahaman, 2016) AnwneUszansamuenneasnsvanieluituil 3
Janinnimuiiovesuszinaniun Taeldiuudnass SFA §3d891A87a1aa1nN19d1929A3L30U
WneATNIRUaNEIevuIansIuIu 150 AFIT0U kaYiIN1TUTTNIMAILUUTIa096287501T
Maximum Likelihood wan13@in® wWud1 ANASLUUUSEANEANTIMATIATINGUAIDE1NYATNTDY
Tutae fosay 16.05 - 98.13 lnedAuadsvesrzuunUszansamegiisevas 15.05 dwiudaded
dawansyynuegriidudfyronzuuulssdnsnimdanaia Usznoudie e n1siuaundnngu
NWATNT TEAUNTANY YunATaGeu 01gvewhfi uaglszaunisalvannuning vaedl (Gounder
& Xayavong, 2004) Uszgnaldiuudnass SFA Tun1s@ne1sns1n151a3 g ulnuInannInsIuue s
U9d8n13wan (Total Factor Productivity Growth: TFP) U4anaunssuni1suantulszmatinduaus
Tnelddayaludae 1978 - 1998 eifideldutsdunaulunsinyoondu 2 suseu Tneludunou
L3N ADNITUTTUIAIVOULYANITHNARLTIEN ndulduuudiass SFA lunswensalanazuuy
Uszansarmdunaila dufuduneuiiaes fenisadvaunisanasslnesivualiainzuuy
UseansammiBanadaduduusang Wefuwiumeansenuvesiulsdassiiddenasuuudng
uannBEITedslduenosdusznoutas TEP oandu 4 dau 1dud anudantimianalulad
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(Technological Progress) n15tUasunUatvesuszansaimianaia (Changes in Technical
Efficiency) UszAnSn1mawin (Scale Efficiency) wae n1siUasunlasvaauszaniamlunisdnass
N§Ne1nT (Changes in Allocative Efficiency) Han15AN®INUIT AUA1IMTINIwvAlUlal Lay
UszanSamlunisdaassninenns fnsudusasdulutisaamdsnisufisy (Post - Reform Period:
1984 - 1998) vaueiiUsransnmdunaiaiuultuanadludianamdanisugsy uana NIy
aqﬁU53ﬂamlaqﬂizﬁw%mwmumﬁé’mmuﬁaaﬁiqmiu TFP uenannd (Abdulla & Ahmad, 2017)
AnwUszansnmusdsinuiinalussanssUseimavesduiie TnedingUssasdiiioTnseu
Uszansnmvadssnuihna uasszuladefidwmadesziuussansamingrn msdnuadaiionde
nMsewnUsEANE A uRandn aelduuusiaes SFA Tneldteyavedssnuimaludgens
Useinasuauinedy 115 1591y wansdne wut luussanlssnuhnianmue Iﬁamuﬂfwmaﬁﬁ
nsaiunuluglrosuTenunigudnia (Public Limited Company) U5y amﬁmwawam AUUN
fg I’Nmumma‘wuLﬁ]wmiwmm (Individual Proprietors) vguz# qumummammimmumu
TusUvesesAnsans1sae (Public Corporations) uUszAvBamnisuanlusedusiian mnuodluudves
anwazANdudNveRanIs nan1sAne Nyl Iiamu{fﬁmaﬁL’ﬂuﬁﬁmMEJ%’gﬁU%’gmaﬂaN WAy
Tssuhmafienvududweadusuuuy dnsiudunuiidussansamunnndi lssnudhnaiis
Snvaranududwedudnuvariug yonaind luduvesiulsidmansenuluduinsesesu
Usedvisnm fle sezmmasiiunuvedsen vaedl dulsuansanuiidandulildmansenusie
syAulTEansn negsiitedfgy

dwmsunsusvendlduuudiass DEA aaualuiu SFA wulusuifeves Theodoridis and
Psychoudakis (2008) @ahnsfauszavsamvssiifulaundiuan 165 widluuszinands §idelald
wallan1siauszansam DEA uag SFA lunsussidiudszdvaam laefitmsngegiimaioudiou
AazuLuUsEAnE A wIaldnieansisnig uasnisssydoiaueuusiiuysslesidmiuns
UfuuseUszAvsamvesniuleun TunsdffifuliussandldT8ms SPA Tnefnuailadduntsnanlis
ogluguvues Translog Function wae Cobb - Douglas Function danani1sAnunansliifiuid
uuud1ass Cobb - Douglas Function fiamimsnzaufudeyauinnit vailudiuveauusiass
DEA fAdelsvinsdunnnzuuulszavinmdanada Taelduuudiass DEA Afinsduamsny
nandn eluduresuuusiaeaneliauisiu waldrevuansii (Constant Returns to Scale: CRS)
uaznaldiavvuafuLUs (Variable Retumns to Scale) Liteldlunisiisuiisunziuuuszansam
NaN1SANEINUTT duUssanSanduiusiisuansieds Spearman Rank wanaALduR USRS
sgrimazuuulsrAninmdanadailliandsansding egndlsfinu Aanduiusiigandnfniy
sywinmaziuulsEAnsamilldannisnis SFA uay DEA melinaldreruiaunusdu uenanid ua
N sgrmuaelauuudiass SFA vhsulaundilvg ddnvaensudnsgnglinaladevuin
sty Fanseiuiudnvaznaldtevunmelduuusiass DEA finudwihdulaundulnaiidnvae
nswanaelinaldrovunanas wonani (Zamanian, Shahabinejad, & Yaghoubi, 2013) A53980U
UsgAninmiganaiiaveinianuasnssulunguussing MENA Wsswaluginanzfueennais wae
weWsnunile) S1uan 21 Ussinalagldi3nng DEA uay SFA fudeyatladonisnan (Ruflwzdgn,
F1UIUTA tractor, INMUIUKTINY, I1UIUUATRAT (Sheep Equivalent) tar USuiaule) uazdoya
Handn (andnn1en1sinuaslismemsdnd wazwdeaiug) lugisd 2007 - 2008 nan1s@ANYY WU
Aruuulszdniamdanaiinniglduuudiaes BCC A1aegn (0.770) 509891170 AIATLULY
Useansamaelduuudiass CCR (0.744) uag SFA (0.497) audnsu TneUszimaiifisefunzuuy
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asanneldiLuudiaes SFA waw DEA Aetszimanisan il iefiansandsdduazuunysyansnm
Banaila wuin seaesisnslinadnsimileusu sgrslsfinu Arrvuuudszdnsamuesuias
Uszinalunga MENA fidnuanildainuuudiass SFA SandideudrainiiArazuuuiidualdain
WUU31a89 DEA Fafunani1a1nni1siisns SFA finnsedadianudiusiuiliaiunsoeSunels
(Random Noise) 88n31NASAUINAIALLULUTEANSAIN 819 anmAuiiainia len1atignves
\3sdNTMINIINYAT wazmnMInidug Megueniniionismunuvemionan

Tudnvesuuusiaes DEA uay SFA ldlunisiauseansanvesssialsausaluyssmalne
wulu3Suves Saswed sunes uar feassi vazern (2552) FaldvhnisTndsyansamuesns
danistsssulu 2.geslmilaelguuudians BCC - DEA waz CCR — DEA NaN15398nUn 15auuaun
Enflusgansnmnnsdanisfianinlssusuvwielvey Taefidelvianudiuin nmadinussansamlunis
i‘]’mmsLﬁuﬁaé’aﬂszmwﬁaﬁﬁmadaLa%mmmmmmmaaqaﬁﬂuizazé’ju BauEd MIUFUUTIIFY
weluladreinisdanisesiidiutneligsialsusulufeduiannsoudeduldlusyezon vonani
Sasned sunes (2556) liUszendlduuusians SBM - DEA Tun1sinuszansnin noumasiuamm
snsrauresimanaluladlunisaiiuauveddsiwsuly 2. el wag 2.000 nan1sAnyILans
Tsuilsusslundufeafuiiussdnsamnsiiunulussduilndifesty uaslsusaly a.04ad
sefulseansanasnitlsausaly 2.3udln wilidasdmresitamanaluladfiunnsiaiu Jad
Tngfunainaneuuaniwesitainwedsusy uanant s dadui (2561) 18Biasnes
feaussnnmvedlsausumuuvdwioaiisrlulseinelne Tnglduuudiaes SFA, DEA uas DEA -
Metafrontier #an1s@nsnudn Tssusulungamns Jaussouglunisdniuvauiganinlsausuly
iadanta warlswusuiifaouiinelndfuauuduasiiussansamnsidunuiiasndlswsudd
yhiafissrilnaanauudu feinamsidvaguianizmautsiunuraiiddinanssnusoanssnnin
YD IY

NIDULUIAANITINY
Ve HUUNa4 SFA Ve
- CCR « DEA VS. SFA
- BCC » Cobb - Douglas Function ’ miijaful’l’ﬂm -
+ Malmaquist Index . UsgdAndnnuesgsng
» Translog Function 1
SR
» Panel Data

- J -

NANNSALATIZN

LUURNaD9 DEA
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uATeTuTendesifeuiinis 2 sUsuulumsUseiiudseAnsamueaginalsausy laun
N1FILATIE Wuauaiauaau (Data Envelopment AnaLyS|s DEA) uag wmwawammmammau
(Stochastic Frontier Analysis: SFA) Feflsrwanideon fil
1. Mynsevideyalaudau (Data Envelopment Analysis: DEA)
aelansiasigideyaleudeunismuinaruuulszaniandunaila a1y
KWUUABe CCR (Chamnes, Cooper, & Rhodes, 1978) wag BCC (Banker, Chamnes, & Cooper, 1984)
dmiunsUsefiulseansamuasiiedndula (Decision Making Unit: DMU) wihedl j w3e DMU;
G = 1,2, ..., n) Gadnsldtadonisnds (xi;) 3w i Useian (@ = 1,2, ..., m) lumsninnanin
) U r Yselam (r = 1,2, ..., 5) wanslunsnd 2

M15199 2 wUUINaed CCR way BCC

LUU1aa9 CCR (Nalﬁsiasumﬂmﬁ) LUUINA89 BCC (aldravuinuusau)
(Constant Returns to Scale: CRS) (Variable Returns to Scale: CRS)
max¢ + e s; +X5o185)) max¢p + e, s; +Yo=1S7)

msﬂ,mamﬂm meladasia
=1 XijAj + 57 = X i=12,.,m S XA+ ST = X i=12 ..m
1Yk = ST = @Yre  T=LZios Sy 0 ho gy r=12,.s
> i = i
A 0 Jj=12..n ]_1 =1 ji=12,..,n
s;,sF =0 6y .
s;,sy =20 (2)

lne?l ¢ AeavwuuUTEANSAMTUnATiaBllaragluyia 0 - 1, s7 uae s Aedwiudade
N1suARAIAY (Input Slack) ke FUIURAKERAIUUIA (Output Slack) kag 4; AeAmMITEinesly
Asaen I DMU l5Ussansamludsvouiwnuse@nsnin (Projection Parameter)

ag13bsinny wuudiaes CCR waz BCC WunsAnanzwuulszansnmiaglitoya
A1AAAU219 Tulsiazyisanuvinnisinuaue e Uszansnin denalvnisiuseuiisuaz iy
Uszansninansganaildaiunsavinle At esundeniningnn 9uldetuilazedenisaiuiu

v

siwil Malmaquist (Caves, Christensen, & Diewart, 1982) Ffinsfuanunanan Tngagyinnig
funsaiisnanlugaed 2562 — 2563 vail msAunaedeilsitussermaitinsfwamadny
wawan (Output Distance Function) dadun1svirliinamesiudsnananiidndunsindugegn
dermunnunveannmestadenisndn Tnefvusld
(1) Df(x,yt) Ao Wqﬁ%’uﬁzazwmé’mwamﬁmﬁgﬂﬁwmmsﬁuimamﬁ’s
Tayaladenisndn (x) waznandn (y) ludiwian ¢+ 1 lagldszdu
wialulaglutiana t
(2)  Di(xt,yh) Ao ﬁqﬁ%’uizaz‘mwnaﬁmmamﬁmﬁgﬂﬁ’mam%ﬂﬂaawﬁaﬁaga
Yaduniswdn (x) wazwandn () Tutiaian t lnglagsgaumalulaglu
9987 t
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(3) DFF(xt*i,yt*1) Ao Wendussuemanisiiunandnignaiuindiulay
p1fudoyaladunisndn (x) wasnandn () ludiwian ¢ + 1 lagldseeiu
wialulaglugianan ¢ + 1 uag

(@ D'(xt,yh) Ao eiduszusnimisinunandniignaiuiudulngonfe
Toyaladenisudn (x) waznandn (y) Tudinan t lagldszaumalulad
Turanan t + 1
v o v . o
At iyl Malmauist gnivualag

DE(xt+lyt+l)  ptticxt+l yt+ly 1/2
Dt(xt,yt) Dt+1(xt,yt) ] (3)
uena Nl Fare, Grosskopf, Lindgren and Roos (1994) lavinnsienesrusenauassnail Malmauist

-]

Aruauni1si (3) eanilu 2 dau ldun nsidsuwdasdssdnsaimBunaiia (E;) Technical

Efficiency Change wazmsidsuntasnalulad (T}): Frontier Shift el
1/2

M = =Ej+T; @

Dt+1(xt+1,yt+1) Dt(x“'l,yt"'l) t(x Y
Dt(xt,yt) [Dt+1(xt+1lyt+1) DEHI(xt yt)]
Tunsdlil a M, E,T; >1 wansdansususlufiamsfintuvesmannm Ussdvsnmidanaia waz
walulad vea DMU lugiananiivinnisane vauei waf M, E;, T < 1 9zuansfisiianiensusum
fugasuosiiuusdsnan Tushedian yar M, E;, T; = 1 wandlfifiuiindnnin Ussansnimids
wafia way welulad lufnsiasuudadugianaiivinnisane
2. 33N15VBULANIIHAALINEY (Stochastic Frontier Analysis: SFA)
FBN15VBUIANITHANTIGU (Stochastic Frontier Analysis: SFA) 1un1suUszuae
ATLUUUTEANEAMERE3EN158 M5 Twmes (Parametric Method) §avzasednufiuiinis DEA 73w
FBnrsuszananiswuulifannsfmes (Nonparametric Method) doléiudeuaasdsnis SFA 1
wilend1 DEA fio anwannsavesuuuiasdlunismagevauuigiuneada tevadeutidfyues
fudstladenisndniinadosefunanan uidoidsiuIouresisng SFA Ao lumsiiaszsidoya
GSWLﬂuﬁmﬁmumgﬂLLUU%@@TW@&W&%’UMW%@Lﬁm"f]uﬁaLmumaqsuawumﬂizﬁw%mw Fazumneng
2138013 DEA fivauiunuszAvanmgnimuntuaindeyaidesydng
Aigner, Lovell and Schmidt (1977) Wag Meeusen, Van der Broeck (1977) e
Yauesn1s SFA dmsunsAnamswuulssaninmlaglddoyaniadnvinvemheindul GR
pguuNuz MBI ADIMLATEgATUNTUsTINMATTlsAdun1HEn Tnefuualfaiaan
AamAdaw (Error Term) vasilsddunisndniiosdusznau 2 @ M (1) mnurainadeuds
anwazilunansznui¥agu (Random Effect: V;) uaz (2) AuAATIALAGDUTANIINAINLE
Usednsnmiamaila (Technical Inefficiency: U;) il
i=fXi;B)+e (5)
V39 Yi=f&s;B8)+ Vi - Uy (6)
Tnef ¥, fie vuianandnvesmihesnduls i, X fie nawesvedadenisndnauin
k x 1 (muualimbedadula i lodadenisnandnuiu k Uszianlunisndanands) B Ae LARDS
ﬂ'mﬁﬂﬁma%ﬁhjmwu”aﬁwmLL‘UUﬁTwaaq, F(X; B) fo Hartunisnanfinanidsvunvesnanand
wihedadulaanunsaiiniwanld Tngldduiutadoniman wazsedumaluladidey (Maximum
Possible Output) Bslaehluanunsafmusldvatesuuuy uisUuuuanasguideldlunsdna
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Taun Mendun1sw@suu Cobb — Douglas wag Translog, € ABAIANUAAIALAGEY YBILUUINABIY
gnivualvliawindu V; — U, V; Ais Arenuaaiandeulaniuansenulisdy (Guinandadened
= 1 U Aa o b4 2 = 1 csl QII
wanmilenisauauvemtigfndule) Inefimuali V,~N (0, o7) uag U; AeA1AuAaInARaud
AnnawliUseansamBanaiadeian > 0 uazimuali U,~iidN* (0, o5)
MNAUNI5N (6) AAZLUUUTELANTS MWW NATAYDINUI8ARAULAN § (Technical
Efficiency: TE;) melawuudnass SFA muialaain

Y _ f(XB)exp(Vi-Uy) _ o
=y f(Xi:B) exp(Vy) exp(=U) (7)

aun1s9 (3.9) wandlimiual aziuulszansamaiuilaanndndliuseninesesu
nananfiniedndula i wdald (Observed Output: ¥;) wilaileutisuiuruianandnindnuuLdu

youlmUsEansamiignimualaeileddunisndn (Frontier Output: ¥) Tneldsruuiiaduluaunei
WA
Tunsdifuuudnass SFA LABITeafudeyaniuua (Panel Data) wuudiassd (7)
ausausuldivdeyanuuanuuliauna (Battese & Coelli, 1992) Tnedayausznaumieniley
finduladnuau N wiaw (i = 1,2, ..., N) %aﬁmatﬁusﬁm&awamam waztadsnisuandIuiu T 9290080
(t =12,..,T) %
Yie = f(Xie; B) exp(Vie — Uyr) (8)
Wz Ui = 03 U; = {exp[-n(t — T}U; (9)
el v, fio nandavasniiednduls i lutrenan ¢ (X B) fe leidunisndaduduiladtuves
Yadunswdn Xy, X, Ao nawesdadunisndnuwn k x 1 vesiesnauls i Aldlugiae ¢, g
Gh) L’mL@@%ﬁﬁW’li’lﬁLﬁ@%ﬁlﬁ%iﬁuyjaﬁ"lﬁﬂaflLL‘U‘UR]O’]aEN, Vi, Ao A1AIUARIALARDULARINANTENULTS
duvaamheandule i lutiwa t 0efi Vi, ~iidN (0, 02), U, femeuaaiandeudiinainain
15UseavBnmdamaiindadian > 0 veshedadula i lutiaaan t lned U, ~ildN* (i, o2) wae
n i Amnsfiwesildvsuarenuusiaesdaansdinsusuinesanuliussansamdunaia
U;e W0e9ian19u99a1 7 aUsuniduiufianianisususivesan Uy, nanife
n>0 - U, funltuanasdie ¢ i
n <0 - Uy funldudistusle ¢ sy
IGE n =0 - U, Smasidle t dinty
nelduuudnass SFA muaunisd (8) uwag (9) A1AINLUsUTIUIAEIINTBINUUT A0S
(02) fAWAUNaTINURIAIANLUSUTINYES Uy, wag Vi w0
02 = o + o} (10)
uena Nl ANuRuKIUYBITERUNARERTIF ALY (Observed Output) NYARHAREIUULA LT ULR
Usgdn5AW (Observed Output) Amuadlaain

y=% 0<y<1 (11)

dwsu Arezuuulsravsnmvemhedaduls § Tutaanan ¢t lunsdindnslédeyaniuua
AwInilaan

TEy = exp(—Uy) (12)

lngyarn TE;, idnuinilaaziAegluie 0 - 1
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o laUTeUTBIRUUTIABY SFA A9 AILAINITALUNITVIAABUANNRFIUYRIAINITITRBSIY
wuudiaes SFA Tugrugdunuudiaesdanisdives dwiunismaasuauufgiuiididyues
WUUY1a89 SFA Usznause

1.1 nM3nsrdaunsiegvasnuliusansamlunssuruninan
Coelli (1993) wansliiiuinnsvaaeuanufgiuianisiiogvesnnulsussavaaimas
madalunszuiunisudnaiansavinlivaiss uidsnisiideudreine uazazainuindian Aonns
nadouaNNAgIu Ho:y = 0 uay Hy:y = 0 lagaddlflunisvagey Usznoude
= msld wald Statistics (W) 3sduandléann
W =7/S; (13)
Tnei 7 AeAUTENRY ¥ auaNnsh (11) uay Sy ﬁa%aﬁhﬁamﬁmwummgm
303 7 il At W~N(0, 1) Taglunsdlii w > Z,, lihnsujas Hy nanfe
WUUTIa99 SFA Sinnumnnganlun1suszunan1siengunIsuan
" msldenadf Likelihood Ratio (LR) 3sfuailéann
LR = —2[log(Ly) —log(L,)] (14)
Tneit log(Ly) ABYAR Log - Likelihood aelaauufgiu Hy (19U LUUS1a0f
U521100n15038 OLS) Uae log(L,) Avyar Log - Likelihood aelddoulyin Hy
Ranann (e y # 0 1y LLUUﬁi’Wamﬁgﬂﬂizmmmiﬁw ML) 591 Asueli LR &
NNSUANLALLUU Chi — Square (Kodde & Palm, 1986) Ineilosmanududasswiniu
N — 1 [LR~x?_,(2)] \nglunsdlil LR > y2_, (2a) WiUfias Ho Fanmansainy
1 MAtunsudniiosnuszneuvesnnuliuszansnmidanatalunisuan
1.2 MIATIHDUANUUNZENVRIFURUUTIATUNISHER
\eanneazuunUszansamillifanuuudiass SFA finnuseulmsesuuuuyes
laiFunsndnililuntsdunm dufu nsrsadeumiumngauvesgULuuiladduansaviildlng
91A8 A@A Likelihood Ratio (LR) Tunsasiadeusai
LR = —2[RLLF — ULLF] (15)
Tnedl RLLF fio yar1wes Log Likelihood fiduinanilsddunisudniiidedndn
(Restricted Frontier Model) w‘%aﬁﬁ%’umiNamﬁaamﬂé’aqﬁuaumag’]u (H,) veuzdi ULLF e yaen
9813 Log Likelihood fifuiamnilafidunisdauuuliififosiin (Unrestricted Frontier Model) %38
UssLamiuudassfiaenndosmuauuigiuses (H,) Toelunsdldl LR~x3; Wneilosmaruiludase
wiriuduaudedndnluwuudnaes 1mudn LR > x§, (a) WWUfias H, LLE]%@U'J"]LLUUR‘]”]@@@?
aonAaedfuaNNAgIuses (Hy) anumnzaulunisussanariunnnid
1.3 M3nsdvdautdAgyvasnn B; Tukuudass
1fuAads t = ﬁi/SE Faudunisnaaeuinduustadonisndndawuslafii
nansznuegreiitodfysessdunanan Tnslunsainivunld Hy: B = 0 uas Hy: B; # 0 way
wuan19n1sindula fe 81 A1add tifuralddaiuannin ta/zaf=N-1 V138 UOENIN
—to/adf=nN—1 WNMSUGLES Ho Wazasuindwusladonisndn X;, danandamansenuagied

v o

HedAgymanUsnananluluuinass
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2. MwazBuaduys wazuuuiaesitldlunisdiuan
mui%’&%uﬁajuﬁulﬂﬁ nMsUszifiuUsEAnSamvesgsnalssusiTvuayuaansfou
quan 50 guduusnueslsenalvg (nAnwIn n.) Malesgienfedeyaniugilugied 2561 - 2563
Fudurananeu wagndsnsiinaniunisal COVID - 19 nguteyasun1aiu Corpus Fsanansn
Wrdsldaindules https: //corpus.bol.co.th/home/index.php vl AI389evinsiasesilagld

LUUd1a09 DEA tag SFA LWE]U’]ﬂ’Wﬂ"’LLuu‘t.J’ﬁ"’aVlﬁﬂ’]WsUaﬁLLGIa‘“LLUU‘«]']@ENLI’]LUSEJULVI&UF]’J’]@JLLGWC‘YN

i’lﬂJV]W]i’J‘ﬂﬁ@UVIﬂW’NﬂWiL‘UaSULLUaﬂﬂi”ﬁWﬁﬂWWﬁﬁﬂQIiﬂLLS&JI‘LISU’Nﬂ’e]‘u LLavmaqmmnqmmim

COVID - 19 d15Us19810Un09A LU THANER LLauﬁmamswamﬂﬂummw

L

Fuil s’mmmmwa

“UENﬂ'ﬁLa@ﬂG]'JLLUiLLﬁ@\‘iSLuG]'ﬁ’NVI 3

A5199 3 SLUsHaNas kazdaden1suandiglunisiasieineliuuaIand DEA wag SFA

AauUsNanNan
19laa1nA5YIe senIs
1%U3n15 (Revenue from
sales or from rendering
services): Y;;

fauusUaldenisnan
AUNUIIY UTRAUYUNIT
T%U3A1S (Cost of Sales
or Cost of Rendering

Services): Cy;

Atgaelunnsne
(Selling Expenses): S;;

Al luNISUINg
(Administration
Expenses): A;¢

fifu 913 wazgunsal
(Land, Buildings and
Equipment): L;;

KA
s1eldMAnINN15vI8aUAn Ans wIou3nis dadugshandnues
Aansiftowaniuliuan avdiuntedlidiseiiu vieddulafityan
Anduiuld fadu fudsdfonhidusudmandn Sazeulsii
famuaNsavesianIslunsas ey iiugsne

WAKE
Funuvesdud avs vieusnisiivne Taudeiande dununiswdn
wazAldanesneg Tngdrimanesuyuivinlidudogluanimmiond
vy videlvuimanuiinnasiugndn fedu duusiehminidy
Fuustadonsndnfiagvieuliiufsfununisndndud wazuinis
ypsgsATlunImTIH I
AldaneiAsatunisve wardaaiunisve dadudilddrefvidli
g3NaaNTavIedua uazuIn1svesnuludagnenla wurlawun
NIALETUNTVIE 89
aldaelunisudmsdans wagarlddedenfuminnuluynsesuis
melu uaznisuanesdns detu fulsidgrldidusunurestiad
MIHAAUTLLANULTINU
Funswdifisau fldfedulslovdlunisndn lunsdminedud
Tunslviu3nig lelvian viFewfieldlunsuimsanu Femnesuey
fefifu 0113 S0EUA 1AT093NT 9UNTRl WazLASRIANUAS

ludiuvauudnass DEA N5AUINITEIAY LWUUT1aY CCR way BCC N1ATUNANEN
(Output Oriented Approach) AuELnnsT (1) way (2) ndeuransaasounsiasunamwomannm
N13WENU8IINalsaTHluY9y 2561 - 2563 Argn15AUINAYT Malmauist 19AUHANERRY
aun137t (@) vausdl Tuduesuuusiass SFA fideasvhnisdunailagondeileifunanaaisludn
Y83 Cobb — Douglas Function wag Translog Function %Qﬁgmwuﬁﬂ‘ﬁ
®  Cobb - Douglas Function
InY; = Bo + BcInCit + BsInSie + BaIn Ay + B InLyp + Vi —

Uit (16)
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U 18 atiud 1 : unsax - dguigu 2566

®  Translog Function
InYy = Bo +BcInCyy + BsInS;y + BoInAy + B In Ly,
+ 2 Bec(nCie)? + 5 Bos(nSie)? + 5 Baa(in Ai)? + > B, (In L)
+ Bes(In Cip)(In Si) + Bea(In G )(n Aye) + B (In Gy )(n Ly)

+ Bsa(n S;)(n A;e) + Bs,(InS;e)(n L) + Ba,(InA;)(In L)
+ Ve — Uyt (17)

Tnelunuudiaosd (16) wag (17) Avunli Vi~iidN (0, 0Z) way Ult~udN+(y, a?)
Fodunaiivnaule fe aunisi (16) fdnwazilu Restricted Model Yo3aun15h (17) muuimw‘u
flafduiimunzanaunsansivaeuldaneiadd LR muaunisi (15) wazaiazwuulszansnimds
wmAdaveaa 2 wuusassualdnuaunsd (12)

NN

NnMFieTzsideyadulsuanan uazatonsnanvesgsialssusuiifidiuiutuyuan
nzidougegn 50 Susuusnlugaed 2561 - 2563 Fadutredou uagndsaniunisal COVID - 19
(137197 4) wud wunltuwesseldaniinne wieliuinns (¥,) fuuiliuanasesadaiau an
1,021.91 v wlul 2561 anaande 372.63 Snuunilud 2563 vaziReriuiloususasesiuiu
anun1sal geRvdnvgfuualtunsandunuidludiures funune viedununisliuins (C,)
aldanelunisue (S,)uwaz Aldanslunsuims (4,) v gaﬂ"ﬁﬁﬁu 9115 havaunsal (L) &

Y 1Yy
= (5%

firmansdsuuvadiuiuey ﬁgaﬁﬁuaeiﬁumlﬁamwm wazyaAvesduninduseianiniueds
Jaduneuendue LU anuiiiaUssivvesiiin o1asditineu vieUssimuesgunsal

uonanil WeRiasanedudssivdanduiusvosiuustladonisndn uasnandn vidly
sUnuuiwUsUN# LLazmLl:diwg]ﬂLLUaﬂmaunagjamaaﬂ WU

A5199 4 ANEDATANTTUUIVDIRLUTHANAS LazUITNISHAN LI ULUUIIADY DEA Lhay SFA

I Analeeidy

12

Yie Cit Sit
2563 2562 2561 2563 2562 2561 2563 | 2562 | 2561
MAX | 2,049.37 | 7,101.98 | 6,639.49 | 1,206.77 | 2,273.47 | 2,284.41 | 243.95 | 462.11 | 477.33
MIN 1957 | 136.44 | 112.89 10.24 40.72 39.55 2.01 4.92 5.31
Mean | 372.63 | 1,087.01 | 1,012.91 | 261.44 437.11 429.64 | 4031 | 7598 | 71.77
S.D. | 380.45 | 1,377.44 | 121327 | 241.44 407.14 42504 | 4551 | 8284 | 81.89
Ay Ly
2563 2562 2561 2563 2562 2561
MAX | 94155 | 1,601.44 | 1,610.17 | 22,207.72 | 22,897.61 | 23,194.27
MIN 6.64 17.82 7.66 60.95 63.50 62.36
Mean | 16656 | 283.05 | 25844 | 2,254.04 | 2,236.31 | 2,347.09
S.D. 156.59 | 303.01 | 294.62 | 3,319.58 | 3,334.96 | 3,626.39
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M15199 5 dulseAndanduiusvosdiaulsund (At Level) uazsanUsdengiusssuyii (Natural log)

Tuwuudass
Yie Ci; Sit A L; InY;; InC; InS;; InA; InL;
Y 1 InY;, 1
Ci; 0.7607 1 InC;; 08731 1
S;; 07408 0.7848 1 InS;; 07642 07649 1
A;; 08328 07160 07172 1 Ind;; 07130 05745 05354 1

L 05857 07306 06975 0.7485 1 InL; 04478 05140 0.3978 0.4790 1

[y

0 AuadlagRdY

lugduuuresiaudsuni (Level data) Anuduiusseninemuusuanin uazduusdade
nMsnandAfdeudsge lnsyaranduiudgeaniiaindu 0.8328 Fsuansmuduiusidsuan
FENINGUT Yy, Lag A, UaNINi AudLTUEsEMINITILUsHANER Y, nuladunisudn C,, uay
S, 4AAU 0.7607 way 0.7408 mua"ﬁuﬁqﬁa’hﬁmmé’mﬁuéﬁmmﬂlmzﬁuqqmiulﬁmﬁ’u YL
AENAUFUNUSTENINFIUS Y wae Ly, %ﬂﬁgaﬁ%ﬂm 0.5857 @S UANNENNUGTEWINSFINUS
Jadensuansen Falduaauduiussening Cy, Sip, Ay, 482 Ly, mefiuedugluuuiminlsunine
InflavduitusiFeunlusssuiidoudnigs wudedtu Tnedwlvgiiyadioglugig 0.70 - 0.80 sniiu
NANENEUNUGTEWING S;p WA Ly, ﬁﬁgamawé’mﬁuéagjﬁ 0.6975

drusuaanduiussenirsiuusTusuudiaemdingnudasiegluguiengiusssuwf
(Natural Log) wuAduuszavassninssulsaonuanan wazdentladunsndniinisusuianasly
NNAAMUFUTUS lagdauls InY;, uag In Gy ﬁf-ﬁwqaqmﬁ 0.8731 vauefiauduiusseninaduys
InY;, wag InL;, ﬁﬂ'wi"f]zjwﬁ' 0.4478 dusuanuduniusszninsdiwlsdenidadenisninseadang
LanIANFURUS B UINlUsEAUgITEnINg In Gy, kot In S, Fadupmuduiusifeideanduiug
1NN 0.7 vauedl Anuduifusseninsiuysdoniadenisnangdus fiaoglurag 0.35 - 0.60 lag
AMNFLNUSTE NI In L, Uaz In Sy, ﬁﬁnﬁnqmﬁ 0.3978

NN ATz uuulsEanS maluundasudsoondu 3 @ tdud (1) nansinsize
AIBLUUINA0Y DEA Lazawll Malmquist (2) HaN15ILATIZRAI8LUUIIAD SFA Lag (3) NanIs
WIsUBUAZLULUUTEANEAINIZWINLUUIIa09 SFA Lay DEA

1. HANSIAATITHABUUUINGDY DEA wazawll Malmquist

A8l IAIUANATL LU TS AVEAMNBANATIAN A TUNANEATDIT TN TIUTUT NN
MIUSTE TSIC 55101 99w 50 S leglddeyaniadnuindlud 2561 - 2563 sreuuuinass CCR
way BCC nan1saseviwandlumsnad 6 Sanuinluwsasd $husu DMU Afivssansamiisunul
wiru wazidu DMU auaswiieiu wu Tl 2563 DMU Aiusgansanneldauufgiunaldse
YUIRALTITSIUILRIAY 10 a8 (DMU waeil 2, 8, 11, 19, 23, 27, 28, 30, 44 waz 50) vauziiludl
{Feafusiuau DMU Aifidszansnmaeldauufgiunaldreruiauysduisiuauiiu 18 wiae
(DMU ‘vm'wﬁ 1, 2,8, 11, 15, 16, 19, 21, 23, 27, 28, 30, 35, 37, 40, 44, 45 wag 50) ag19lsAnny

a

WaRansananaziuuUseansnnlul 2562 way 2561 NAUNUINIIUIU DMU AdiUszansawniela
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[ %
Y

auuAgIunalafaIuIneIn kazkalamaruinwysiy e TIuIUeEY 7 Nl way 12 nule
muaduluvis 2 Y

o ° a a a a v °
A9 6 NANTITATUIUALLUUUSEENTNNYUNAUANILULUUINGDI DEA

DMU 2561 2562 2563
TEgcr | TEpec | SE | TEcen | TEpce | SE | TEpcp | TEpee | SE

1 0.44920 | 1.00000 | 0.44920 | 0.67855 | 0.93856 | 0.72297 | 0.56831 | 1.00000 | 0.56831
2 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000
3 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000 | 0.77276 | 0.97167 | 0.79529
4 0.42370 | 0.52836 | 0.80192 | 0.47667 | 0.48665 | 0.97949 | 0.37904 | 0.45821 | 0.82722
5 0.75933 | 0.75947 | 0.99982 | 0.60925 | 0.62887 | 0.96880 | 0.44305 | 0.47441 | 0.93390
6 0.47735 | 0.47837 | 0.99787 | 0.65413 | 0.65677 | 0.99598 | 0.59413 | 0.69739 | 0.85193
7 0.39019 | 0.57936 | 0.67348 | 0.29724 | 0.30070 | 0.98849 | 0.29232 | 0.48400 | 0.81058
8 0.54161 | 0.58106 | 0.93211 | 0.36344 | 0.46188 | 0.78687 | 1.00000 | 1.00000 | 1.00000
9 0.68617 | 0.68638 | 0.99969 | 0.75387 | 0.80212 | 0.93985 | 0.69167 | 0.75962 | 0.91055
10 0.52576 | 0.60568 | 0.86805 | 0.69916 | 0.78183 | 0.89426 | 0.56049 | 0.82545 | 0.67901
11 1.00000 | 1.00000 | 1.00000 | 0.89373 | 1.00000 | 0.89373 | 1.00000 | 1.00000 | 1.00000
12 0.44489 | 0.44490 | 0.99998 | 0.59719 | 0.60154 | 0.99277 | 0.52357 | 0.55101 | 0.95020
13 0.36040 | 0.38193 | 0.94363 | 0.43254 | 0.53900 | 0.80249 | 0.46556 | 0.48486 | 0.96019
14 0.29148 | 0.33358 | 0.87379 | 0.58796 | 0.60502 | 0.97180 | 0.52850 | 0.57625 | 0.91714
15 0.46313 | 0.48706 | 0.95087 | 0.77524 | 1.00000 | 0.77524 | 0.65350 | 1.00000 | 0.65350
16 0.42371 | 0.42376 | 0.99988 | 0.60863 | 0.61610 | 0.98788 | 0.82163 | 1.00000 | 0.82163
17 0.28184 | 0.28786 | 0.97909 | 0.61216 | 0.62726 | 0.97593 | 0.59561 | 0.65184 | 0.91374
18 0.74449 | 0.74620 | 0.99771 | 0.86334 | 0.90924 | 0.94952 | 0.63903 | 0.72155 | 0.88564
19 0.48136 | 0.48563 | 0.99121 | 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000
20 0.42484 | 0.47438 | 0.89557 | 0.57762 | 0.62974 | 0.91724 | 0.31086 | 0.42952 | 0.72374
21 0.42635 | 0.67027 | 0.63609 | 0.53525 | 0.93860 | 0.57026 | 0.66127 | 1.00000 | 0.66127
22 0.08485 | 0.08512 | 0.99683 | 0.32067 | 0.32135 | 0.99788 | 0.432684 | 0.66200 | 0.65988
23 0.25039 | 0.27006 | 0.92716 | 0.46701 | 0.48962 | 0.95382 | 1.00000 | 1.00000 | 1.00000
24 0.36303 | 0.36501 | 0.99458 | 0.60009 | 0.62585 | 0.95884 | 0.49593 | 0.57622 | 0.86066
25 0.32559 | 0.32807 | 0.99244 | 0.40494 | 0.40886 | 0.99041 | 0.54123 | 0.56695 | 0.95463
26 0.77110 | 1.00000 | 0.77110 | 1.00000 | 1.00000 | 1.00000 | 0.45082 | 0.46484 | 0.96984
27 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000
28 0.33785 | 0.63363 | 0.53320 | 0.43904 | 0.75896 | 0.57848 | 1.00000 | 1.00000 | 1.00000
29 0.36039 | 0.36076 | 0.99897 | 0.50122 | 0.50251 | 0.99743 | 0.48099 | 0.51537 | 0.93329
30 1.00000 | 1.00000 | 1.00000 | 0.72960 | 1.00000 | 0.72960 | 1.00000 | 1.00000 | 1.00000
31 0.38348 | 0.38630 | 0.99270 | 0.58577 | 0.59173 | 0.98993 | 0.26945 | 0.39686 | 0.93093
32 0.41832 | 0.43251 | 0.96719 | 0.50925 | 0.52820 | 0.96412 | 0.54027 | 0.55796 | 0.96830
33 0.69367 | 0.75267 | 0.92161 | 0.19245 | 0.23313 | 0.82551 | 0.26907 | 0.28253 | 0.95236
34 0.64243 | 0.67069 | 0.95786 | 0.33354 | 0.43844 | 0.76074 | 0.42366 | 0.44570 | 0.95055
35 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000 | 0.83170 | 1.00000 | 0.83170
36 0.77769 | 0.80685 | 0.96386 | 0.89958 | 0.93225 | 0.96496 | 0.67739 | 0.68231 | 0.99279
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o o a a a a v [ !
A9 6 WANITATUIUALLUUUTTENTNNWLTINAUANIBLUUINADY DEA (M)

oMU 2561 2562 2563
TEccr | TEgpce SE TEccr | TEgpce SE TEccr | TEgce | SE
571090925 | 1.00000 | 0.90925 | 0.49982 | 0.78700 | 0.63510 | 0.98489 | 1.00000 | 0.98489
38 1050517 | 0.54004 | 0.93543 | 0.72921 | 0.73873 | 0.98711 | 0.55073 | 0.72026 | 0.76463
39 1060912 | 0.61125 | 0.99652 | 0.92388 | 0.92438 | 0.99946 | 0.81033 | 0.84706 | 0.95664
40 1093489 | 0.98327 | 0.95080 | 0.79329 | 0.84027 | 0.94409 | 0.78874 | 1.00000 | 0.78874
411026495 | 0.26705 | 0.99214 | 0.38187 | 0.38512 | 0.99156 | 0.51248 | 0.69066 | 0.74201
421035870 | 0.38829 | 0.92379 | 0.36889 | 0.47854 | 0.77087 | 0.51428 | 0.59095 | 0.87026
431035036 | 0.36075 | 0.97120 | 0.54306 | 0.55473 | 0.97896 | 0.45942 | 0.46331 | 0.99160
441 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000 | 1.00000
4 1071854 | 1.00000 | 0.71854 | 0.45891 | 1.00000 | 0.45891 | 0.54923 | 1.00000 | 0.54923
4 1031859 | 0.33477 | 0.95167 | 0.45731 | 0.58542 | 0.78117 | 0.29674 | 0.33601 | 0.88313
471096178 | 0.96807 | 0.99350 | 0.89545 | 0.90070 | 0.99417 | 0.75551 | 0.88703 | 0.85173
48 1031204 | 031770 | 0.98218 | 0.40772 | 0.42016 | 0.97039 | 0.45770 | 0.56442 | 0.81092
4 1044570 | 0.45869 | 097168 | 0.29453 | 0.30646 | 0.96107 | 0.81781 | 0.85524 | 0.95623
50| 0.85406 | 1.00000 | 0.85406 | 0.85588 | 1.00000 | 0.85588 | 1.00000 | 1.00000 | 1.00000
HEFFT. 7 12 7 7 12 7 10 18 10

I Anadleeidy

Fodunafiuauls fe

" Jifies DMU wiaed 2 (USE WunSaweuuiadlawa s1in), 27 (USEM ez wwus
mdn $1in) wae 44 (U3 1nAssn Saesm weus aun s1im) wiufimavuuudseansamlaiinge
AunEBLUUSIa0s CCR wio BCC saumsiiusyansninauinwiriiy 1 vanualugiesyezinand
A1SANY

efiesanazuuulsyansnisludiues TEccr, TEgcc %8¢ SE v93 DMU @
Tngnuindandntuludaed 2561 - 2562 uailuualtuanaslugaed 2562 - 2563 aghalsfnudia
nen1susudanenandeldanuisavenlain nsanaswesUssdnianidanaia iNnannan1un1sal
COVID - 19 1184910 MFAAT1vienedsnns DEA orfedeyaidsusednslunisimunduveuiun
Uszansnw Ssaniildnanluneusiuin DMU fgaldlunsfimunidureuwnysyansnwluusas Ui
sy warlassadafiunnseiy faty Aeavuuuiifadus aludiosnissouiiounanisaiduany
199 DMU wihfananfuseuanssavinmitainstuandoyalutasdduiidamuunnsnailuus
avgrnaan fatu tieliifiunimnisusuiivesUstansamidanaiia n1sUSusvesveuLYn
Us2AM3 M wazn1silasunlasnannmnsnanues DMU maami';qLumﬁﬁwmiﬁﬂmﬁ%%’aﬁqé’m
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ANUIUATHE Malmquist LADTLATIZNRIANBUEN1TUTUAIAINETD d1UTURNaNITAIUIUNATT
Malmauist wazn1susnesnUsenauvesnailutgel 2561 — 2563 uandlun1319i 7
M15199 7 fvll Malmquist Uszansamilianeida (E;) uaznisilasundaunalulad (T;)

o Y 61-62 U 62-63 DMU Y 61-62 ¥ 62-63

E]- T]- M E]- Tj M E]- Tj M Ej Tj M
1 1094|108 | 101 | 107 | 03¢ | 036 | 26 | 1.00 | 090 | 0.90 | 0.46 | 0.81 | 0.38
2 | 100 | 056 | 056 | 1.00 | 079 | 079 | 27 | 100 | 111 | 111 | 100 | 078 | 078
3 | 100 | 115 | 1.15 | 097 | 010 | 010 | 28 | 1.20 | 078 [ 094 | 132 | 1 | 1.31
4 | 092 | 073 | 067 | 09a | 049 | 046 | 20 | 139 | 072 | 1 | 1.03 | 048 | 050
5 | 083|073 061 075|067 | 0501 30 | 100 | 084 | 0sa| 100 082 | 082
6 | 137 | 071 | 097 | 106 | 050 | 053 | 31 | 153 | 0.66 | 101 | 0.67 | 0.78 | 052
7 o052 | 130 | 067 | 161 | 040 | 06a | 32 | 122 | 075 | 0.92 | 106 | 072 | 076
8 | 080 | 1.67 | 132 | 2147 | 057 | 123 | 33 | 031 | 157 | 049 | 121 | 028 | 033
o | 117 | 078 | 091 | 095 | 095 | 090 | 24 | 065 | 12 | 073 | 1.02 | 069 | 069
10 1 129 | 078 | 1.01 | 1.01 | 044 | 047 | 35 | 100 | 076 | 0.77 | 1.00 | 0.77 | 0.7
11 1 100 | 070 | 070 | 1.00 | 094 | 09a | 36 | 1.16 | 081 | 094 | 073 | 0.73 | 053
12 | 135 | 074 | 099 | 092 | 061 | 056 | 37 | 079 | 113 | 089 | 127 | 079 | 1.00
13 | 141 | 060 | 0.85 | 090 | 093 | 084 | 38 | 137 | 072 | 099 | 098 | 0.42 | 0.41
10 | 181 | 066 | 1.20 | 095 | 057 | 050 | 30 | 151 | 066 | 099 | 092 | 058 | 0.54
15 | 205 | 049 | 1.00 | 1.00 | 108 | 1.08 | a0 | 086 | 120 | 1.03 | 1.19 | 0.48 | 057
16 | 145 | 068 | 098 | 162 | 047 | 077 | a1 | 144 | 066 | 095 | 1.79 | 030 | 0.54
17 | 218 | 066 | 104 | 1.0a | 061 | 064 | a2 | 1.23 | 077 | 095 | 1.23 | 099 | 1.22
18 | 122 | 080 | 097 | 079 | 068 | 054 | 43 | 154 | 064 | 099 | 0.8a | 0.75 | 0.62
19 | 206 | 087 | 1.80 | 1.00 | 049 | 049 | aa | 100 | 098 | 0.99 | 1.00 | 0.78 | 0.78
20 | 133 | 068 | 090 | 0.68 | 143 | 098 | a5 | 1.00 | 1.00 | 1.00 | 1.00 | 0.54 | 0.54
21 | 140 | 073 | 1.02 | 107 | 086 | 092 | a6 | 175 | 0.76 | 133 | 0.57 | 1.40 | 0.80
22 | 378 | 068 | 257 | 206 | 038 | 078 | a7 | 093 | 1.00 | 0.93 | 0.99 | 056 | 055
23 | 181 | 063 | 115 | 208 | 100 | 208 | a8 | 132 | 072 | 0.95 | 1.3 | 0.0 | 054
24 | 171 | 063 | 109 | 092 | 067 | 061 | a9 | 067 | 142 | 095 | 279 | 033 | 0.92
25 | 125 | 081 | 101 | 139 | 042 | 058 | 50 | 1.00 | 091 | 0.91 | 1.00 | 079 | 079

I Anadleeidy

NaN1SAUIAAYE Malmauist wag 09rUsENaumunnsedl 7 wansdanisideuslasseiu
wannmuesgsnalssusiluszmalneludianou uagndsaniunisal COVID - 19 lnedaiiaaiad
FumuanmsianesianansnagUlaed

94l 2561 - 2562 (FranarneunsiiaaaIunisal COVID - 19 Tulssndlne)

qiﬁﬁﬂiaLLimﬁﬁmiﬁ@ummémmwmimamﬁwmuﬁﬁu 18 537 (DMU 71 1, 3, 8, 10, 14, 15,
17,19, 21 - 25, 27, 29, 31, 40 way 46 7t M > 1 luthanadanand) Tuswauid wui 1§303 5
518 ﬁﬂﬁﬂ%’wgqwammwmiwﬁmLﬁmmﬂmiﬂ%’wqqLwﬂiuiagmiwém \Weseg1aien (DMU 9 1, 3,
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8, 27 waw 40 fifen T, > 1) vaugfian 13 Tefwdelunguil nansdnauanddifiuinisiulge
HARNINNINENARAINNTUTUUTIUsEAVS A WBamatla (E; > 1) uslilgeag1anen uanani i
les DMU yedl 3 wa 27 Aliifinnsdsunlassefuussaninmdanaie vgiigsialsousud
sefuRBnINAIKEATNSUTURana Suauiiedy 32 5579 (OMU 12,4 - 7,9, 11 - 13, 16, 18,
20, 26, 28, 30, 32 - 39, 41 - 45 uay 47 - 50 fiile1 M < 1 lursadenan) sadanedaning
\Ananmsidsuulamasnumalulaginnniinsanasessyansnmdanaia

" 999U 2562 - 2653 (vaaAnaaIungal COVID - 19) Tuuszwmalney

Tutasnaiifgsialsausinios 5 Mowvhiufindnnmnandndnisusuigsdu (OMU we
7l 8,15, 23, 28 uaw 42 fifen M > 1) Mafinduresndnnmyasgsialunduiimuninainnis
UuussUszAvsnimdanaiia wififies DMU wiaefl 15 fifinisuiudgaisussavsnimdanaia
wazmaluladluniswdn dvfussialssusudn 45 efmdetiszfundanimnisnaniuivanas
s gy fiauvnunannsuiusanamesiladdunissda (Frontier Shift) Fadunawnain
an1unI13al COVID - 19 agslsfinu gsnamdril nererufazususalidntuanunsaifiingulag
{15171 DMU 89 22 minglusunuififinnsusudmegulssansnmidanaia (DMU siaed 1, 6,
7,10, 11, 16, 17, 21, 22, 25, 29, 30, 32 - 34, 37, 40, 41, 45 uay 48 - 50) uAn15UTUMPINAT2T
lslsnnifissmedtagyilindnninnsiaslunmssuiafiugatuld

2. HANTAATIZABUUUIIADY SFA

smiAdetuilldinmsussanunawuuiiaes SFA Tngonduiladdunissda 2 uuuy téun
flafi¥u Cobb Douglas waz aridu Translog auauns7 (16) wag (17) Ingendedeyauuu Panel
Turasd 2561 - 2563 aildnaushederuiuidu 150 fegns dwsuranisUszanuaLuUTIaes
SFA fheFBmsnaniasidugean wandunsed 8

9119157991 8 U3 yae LR test Ay 52.6941 Tnsyaidanandaiminninyasi
Inge x2(2a) fisgdutiudify 0.01 waz df. = 3 Jefldwiniu 10.501 éﬁ“ﬂﬁ?ﬁwg’jmﬁamagwwé’ﬂ
Famngarwit feidunmaniesdusenevvesmuilfussansnmdanaialunisudn videnanled
Fuuudiaes SFA mangaulunisussanunisileddunisada uenaini deasuifertusanuse
farsanldannnisiienadn Wald 209ANdUUSEANS (= 7.5374 > Zy_oor ~ 2.33) Rifedfyiiseau
0.01 aiiA1 y = 0.5187 uansliiiuindesas 51.87 vasrnuiumiulusziuseldainnsueves
gafalssuamintuann arulliussAnsnmiBanedavesnsi vaziitniesas 48.13 Aaaniladed
laamsanaunuld (Random Noise) uananil iilefinnsandada ¢ vosidudssansudazaily
aun13 Cobb — Douglas wui fidedfayfisesu 0.01 (Computed t > Critical t) W nanRe @
wlstadenisudayndtlunuudiasdidnsnasdralifudrdglunisimuayadivewandn tagen
duUszanslunuudiass Cobb Douglas e ANuBanguresnsasuudastedonsuanidsesiu
WaAn ondeeaTy duUsEaviues In(Cy,) Sefidyindu 0.6366 wansliifiuinlunsdiidunuue
yiefununsliuinisvesgsialsusaiiingu 1% szdwmalimeiuvessiaduuiliiniuiu 0.64%
wonnil AduUszans 1 fanduavedraditudduneadn saanddidiuii ewddsznouvesniuly
UszAnsnmlutiananivhnsfinuninisusufufiugedu (nanfedssdniamiBunaialasiadsed
wualtfunisusuianaslugisiandiiviinising) Geasvieulsiifiufsnansenuvesaaunisalves
COVID - 19 #ifideUsyAvsnnwesgsialsausuegaiidodiny
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A15197 8 HANITANWIBILUUIIADY SFA A28 Translog Wag Cobb Douglas Function

Dependent Variable: In(¥;,) number of cross-sections = 50
number of time periods = 3 total number of observations = 150
v - Translog Cobb - Douglas
AUTDETY o - = . = =
AduUsEaNs S.E. AduUsEaNns S.E.
rnsi 1.4471 1% 0.2809 1.5602*** 0.2577
InC;, 0.7414%** 0.2029 0.6366*** 0.0535
InS; 0.3035* 0.1831 0.1307*** 0.0444
In 4; 0.2374 0.1491 0.3845%** 0.0431
InL; -0.1850 0.2299 -0.1169%** 0.0427
~(nC,)? 0.1439 0.1317
~(InS)? 0.0636 0.0648
~(In4;,)? 0.0684 0.0671
~(InL;,)? 0.2651%%* 0.0688
(InCi)(InS;) 0.0789 0.0888
(InC;)(In4;,) 0.0226 0.0780
(InC;)(InLy) -0.0213 0.0587
(InS;)(In A4;) -0.0458 0.0386
(InS;)(InL;) -0.0863 0.0704
(InA4;)(InL;) -0.0370 0.0533
o’ 0.1557** 0.0608 0.1824%** 0.0297
Y 0.6070Q*** 0.1823 0.5187*** 0.0688
1 0.5549** 0.1214 0.6152%** 0.1165
n -1.8069 1.3874 -0.4242%** 0.1584
Log - Likelihood -24.4483 -52.5831
LR test 79.4125%* 52.6941%**
# of Restrictions 3 3

1 Analagd Iy

o

g *, ¥, 2 uansfensiiteddy sz 0.1, 0.05 wag 0.01 Anuaduy

dwsunan1sinsiziuuudiass SFA tnefmualiguuuuvesilsidunisnandanvasdu
Translog Function Wui1 @1 LR test waz y fideddaiisedu 0.01 %QLLamq§QﬂwsﬁagimaQﬂawu1§
Uszavsnmlunuusasasuideafunuusiass Cobb Douglas Tn nelduuusiassiiZesas 60.70
yaanururIuluszAuglaannsuIeegsialswsuinanaulivss@nsamanalinves
5379 vaszfiauiunnluduiivdedndosas 39.30 iAnantladefinunlaile

agnslsfinnu WeRasanioddyuerduuszans nuiilifies Arasdl adudszanives
fauus In Cy way %(ln L;)? Aiflifedfnyfisziv 0.01 napeliiessiuUsiuuy (C;) fidaa
nsznuwuuiivedfyseseldvesianisisausy (ueiiduusyansesiuys %(m Lip)? \igaussey
TransEudILLiNvesiaus Ly, 7iile Y, Seuadidistwile L;, ﬁmqaﬁﬁu)

Tuvhedign WefinnsananuminzauveuuuitasslagenduaiAaia Likelihood Ratio
(LR) Bsdrwraldiannaunisii (16) waz (17) Tnefmualsiiladdu Cobb Douslas fidnwauzidu
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Restricted/Nested Model ¥®49 Translog ladivuals Hy: Bec = Pss = Paa = Brr = Pcs =

Bea = Bcr, = Bsa= PBsp = Pa, =0 Tnearaaanldlunsvaaaune
LR = —2[-52.5831 — (—24.4483)] = 56.2696

\feen LR > X3f—10(a = 0.01) ~ 23.209 AUy amagwwé’ﬂﬁagﬂﬂﬁLaﬁﬁqagﬂlé’dﬂgmuuﬁqﬁ%’u
msmﬁmﬁmmsauﬁ’usﬁauﬂamﬂmh AD LUUN@BY Unrestricted %30 LUUIN@DY Translog
3. MaUTBUNBUASHUUUTEANSATNIZWINNUUINABY SFA uag Malmquist Index
dusunan1sAuIMAzUNUTEENS AT aUnATalage1fun1SLENaIAUIEND UV IR
Malmauist, Wuud1a84 SFA (Cobb - Douglas) kag wUUT1889 SFA (Translog) Tutsl 2561 — 2563
dnfusshalsusuiiiiuannadougagn 50 Suduusn wandlumsadt o doluil

A15199 9 AzLULYSEANSATanATAN1elARUUINEDY DEA hay SFA

Malmaquist (E;) SFA (Cobb - Douglas) SFA (Translog)
bMu 61-62 62-63 2561 2562 2563 2561 2562 2563
1 0.938562 1.06546 | 0.796751 | 0.708399 | 0.593900 | 0.987843 | 0.928558 | 0.645757
2 1 1 0.906773 | 0.862391 | 0.800295 | 0.995598 | 0.973640 | 0.854787
3 1 0.971671 | 0.875827 | 0.818197 | 0.739274 | 0.965635 | 0.808472 | 0.278068
4 0.921061 | 0.941556 | 0.672690 | 0.546965 | 0.400052 | 0.982134 | 0.896365 | 0.521382
5 0.828035 | 0.754387 | 0.775075 | 0.679180 | 0.556919 | 0.982299 | 0.897282 | 0.524635
6 1.372926 | 1.06185 | 0.775223 | 0.679378 | 0.557167 | 0.987621 | 0.927289 | 0.640459
7 0.519024 | 1.609553 | 0.662542 | 0.534405 | 0.386097 | 0.979538 | 0.882029 | 0.472630
8 0.794887 | 2.165086 | 0.842773 | 0.771725 | 0.676594 | 0.982703 | 0.899533 | 0.532693
9 1.168619 | 0.947021 | 0.869873 | 0.809769 | 0.727789 | 0.986830 | 0.922777 | 0.621878
10 1.290822 | 1.055786 | 0.784871 | 0.692335 | 0.573472 | 0.987001 | 0.923753 | 0.625863
11 0.999998 | 1.000002 | 0.931516 | 0.898196 | 0.850715 | 0.992736 | 0.956831 | 0.772089
12 1.35209 | 0.916004 | 0.706019 | 0.588919 | 0.447887 | 0.983953 | 0.906522 | 0.558362
13 1.411266 | 0.899549 | 0.740530 | 0.633476 | 0.500696 | 0.982874 | 0.900486 | 0.536136
14 1.813714 | 0.952443 | 0.780069 | 0.685876 | 0.565325 | 0.985873 | 0.917349 | 0.600074
15 2.053087 | 1.000015 | 0.740386 | 0.633288 | 0.500469 | 0.974659 | 0.855603 | 0.392693
16 1.45389 | 1.623117 | 0.855976 | 0.790194 | 0.701314 | 0.993391 | 0.960661 | 0.790417
17 2.179053 1.03918 | 0.810943 | 0.727746 | 0.618807 | 0.985777 | 0.916803 | 0.597911
18 1.218492 | 0.793572 | 0.757146 | 0.655324 | 0.527319 | 0.983745 | 0.905358 | 0.554019
19 2.059175 1 0.716180 | 0.601921 | 0.463088 | 0.979427 | 0.881423 | 0.470658
20 1.327518 | 0.682063 | 0.663195 | 0.535209 | 0.386986 | 0.975643 | 0.860882 | 0.407685
21 1.400325 | 1.065406 | 0.880664 | 0.825061 | 0.748663 | 0.984704 | 0.910745 | 0.574349
22 3.775359 | 2.06003 | 0.643597 | 0.511227 | 0.360800 | 0.979959 | 0.884343 | 0.480233
23 1.812989 | 2.042382 | 0.759810 | 0.658851 | 0.531661 | 0.992522 | 0.955582 | 0.766178
24 1.714602 | 0.920697 | 0.714716 | 0.600042 | 0.460880 | 0.984426 | 0.909181 | 0.568388
25 1.246231 | 1.386663 | 0.673650 | 0.548157 | 0.401385 | 0.984703 | 0.910736 | 0.574315
26 1.000003 | 0.464838 | 0.721884 | 0.609264 | 0.471748 | 0.981162 | 0.890976 | 0.502589
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A15199 9 AzLULUsEANSALTanATAN18lALUUINEBY DEA hay SFA (A1)

DMU Malmquist (E;) SFA (Cobb - Douglas) SFA (Translog)
61-62 62-63 2561 2562 2563 2561 2562 2563
27 1 1 0.851480 | 0.783890 | 0.692847 | 0.987140 | 0.924543 | 0.629101
28 1.197789 | 1.317592 | 0.771959 | 0.675013 | 0.551710 | 0.993971 | 0.964057 | 0.806916
29 1.392929 | 1.025586 | 0.672178 | 0.546329 | 0.399341 | 0.982602 | 0.898969 | 0.530665
30 0.999996 | 1.000004 | 0.876844 | 0.819639 | 0.741243 | 0.992266 | 0.954086 | 0.759133
31 1.531781 | 0.670682 | 0.697532 | 0.578134 | 0.435413 | 0.976160 | 0.863663 | 0.415773
32 1.221252 | 1.056335 | 0.723666 | 0.611563 | 0.474471 | 0.985529 | 0.915399 | 0.592384
33 0.309744 | 1.211859 | 0.572527 | 0.427512 | 0.274517 | 0.975111 | 0.858024 | 0.399509
34 0.653707 | 1.016573 | 0.689822 | 0.568397 | 0.424255 | 0.977634 | 0.871638 | 0.439718
35 1 0.999997 | 0.713247 | 0.598158 | 0.458669 | 0.985157 | 0.913297 | 0.584183
36 1.155423 | 0.731891 | 0.720287 | 0.607204 | 0.469313 | 0.984859 | 0.911616 | 0.577690
37 0.787001 | 1.270649 | 0.870609 | 0.810810 | 0.729205 | 0.988834 | 0.934235 | 0.669858
38 1.367924 | 0.974989 | 0.775908 | 0.680295 | 0.558316 | 0.988962 | 0.934968 | 0.673015
39 1.512276 | 0.916351 | 0.831124 | 0.755539 | 0.655144 | 0.991827 | 0.951529 | 0.747204
40 0.854563 | 1.190098 | 0.798236 | 0.710415 | 0.596481 | 0.986361 | 0.920111 | 0.611095
41 1.442136 | 1.793343 | 0.705183 | 0.587853 | 0.446649 | 0.986086 | 0.918555 | 0.604865
a2 1.232425 | 1.234904 | 0.758198 | 0.656716 | 0.529031 | 0.984493 | 0.909559 | 0.569821
43 1.537729 | 0.835195 | 0.715086 | 0.600517 | 0.461437 | 0.985322 | 0.914231 | 0.587816
a4 1 1 0.895298 | 0.845928 | 0.777408 | 0.984248 | 0.908182 | 0.564604
a5 0.999991 | 1.000004 | 0.709192 | 0.592969 | 0.452603 | 0.983302 | 0.902877 | 0.544852
a6 1.748734 | 0.573957 | 0.682092 | 0.558691 | 0.413234 | 0.975216 | 0.858586 | 0.401107
ar 0.930415 | 0.984818 | 0.780299 | 0.686185 | 0.565714 | 0.986867 | 0.922987 | 0.622734
a8 1.322493 | 1.343338 | 0.673829 | 0.548381 | 0.401636 | 0.982772 | 0.899914 | 0.534069
a9 0.668109 | 2.79074 | 0.724684 | 0.612878 | 0.476032 | 0.988112 | 0.930093 | 0.652209
50 1 1.000002 | 0.790831 | 0.700379 | 0.583672 | 0.990701 | 0.945000 | 0.717312

I Annaleeidy

mﬂmﬁLﬂswzﬁ%’agammmmqﬁ 9 wudedanadhiraule il

" ginnsuenesfUsznaunell Malmaquist waasliliuiningm COVID - 19 diwa
nszEnusensiUasunlaanalulad (Technological Change) maaqﬁaﬂlmLLimmnﬂﬂ’jWﬂmU?{euLLUm
Ussdnsnmdanaile (Technical Efficiency) Fatuslefiansananesduszney E; 33wui1 DMU
mansuisfinsuiuusussansnmdanadauiisdutimdsanniianunsalniatuuds vued
psAaUsENaU T; dnsusuanasunnnindsdsalszaunannimlunmsmiinisuivanas

" pamsieszsisll Malmauist usnssannnsdvssuuusians SFA sslunsdluosns
Aunaiildfasfun1snanuuy Cobb — Douglas w3a Translog Tnawuusiasd SFA wanslidiui
Uszansnmidanadavesgsnalsausuiivinltuanasegraiiulddandainaniunisal COVID - 19

gl nanTIAsIEnaYil Malmauist naulinudnwazanan
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" gnglduuusiaes SFA ArazwuuUsravsamdisuaaituneldileifunsnaauuy
Cobb Douglas fifdnitazuuulseansamdisnuanmnileidu Translog Tutisandetu Tnglu
U 2563 DMU ilazuuuiszansamdanaiagsiigaduaiudusuusnaislé Cobb Douglas
Function Aa DMU %ihedl 11, 2 uag 44 vy DMU ﬁﬁﬂzLLuu‘Uizﬁw%mwL%Wlﬂﬁﬂqqﬁqmﬂuam
Susuusnaneld Translog Function fis DMU wwaedi 2, 28 uaz 16

" RansAIRIMEDNR LR wansliiiiugn naslafendu Translog Tun1sAunaiazuuy
Uizﬁw%mm%amwﬁﬂﬁmmmmzamﬁ’u%’agamﬁmﬂﬂdwﬂaﬁ%’u Cob Douglas 8e13bsfinn Han13
nadouAIduUsEANSluLUUSIa8s Translog nduldiiduddaiiewseuiisufuiuusiass Cobb
Douglas

" uhefign wuudaes SFA fdelduTeumilenuudians DEA luuivesnisifuitng
Munauudannsived dwalirduusyanslunuudians SFA awsanaaeuaudiudifey uwas
awnsaldlummaaevaundgiulunsdlaineg e vugd wuudiass DEA lTuMTIATIERuUULIBs
wsfwmeiidliannsonsaaevanufgnilunieadn uiveulnyszaviandiuuusiass DEA a¥ne
JuandoyaiBeuszdnddmalfuuusiaes DEA IdelfiusuluFeswesnruanmsalunisdiuin
AzuuuUsEdnsnm Inglidnduasdesedumedisduiuuin
d5U uazafusena

wu%%’a%uﬁﬁifmqﬂwmﬁﬁai’mLLazmmaaumsLU?&JuLLUawaaﬂazﬁw%mwmmqsﬁﬂ
Tsausuiifivuauanneifougean 50 Suduusnlulsemalneludiefuvesaniunisal COVID - 19
w¥euaUisuisunuaNIavesUUsIaes DEA kay SFA lun1sinanzuuulssansamues
nreandula nan191UTeuLisuTEINaLuUd1a99 DEA tag SFA Tiainvesnisususianasues
AzluLUsEAvSamuesgsialsusilufiemafedtu feaenndosiuauideves dvndng dedui
(2561) uAfidnuwazueUsEn1siuandsiy naafe a1elduuusiass SFA n1sanatvesAzuLY
UszAnanmeesgsnalsssuinainnisuiuianasveslssaninmdamatialuyn 9 DMU rafinas
anawwesUszdvsmmdsmaiaiatueganlugad 2562 - 2563 Wewseulouturasd 2561 -
2562 ﬁgﬂmwwﬁmm Cobb - Douglas Lkagtuuinasd Translog Yuzdl N1sanatveIUszansan
aelFuuudiass DEA H1un1sAuansvll Malmquist Lilensiaaeudian1sidsuulasuedsedu
Ussansamdnuan ndudlidiuinnisanawwespzuunUsyansnmuas DMU daulnaiinainnis
Wasuwlasmesuwmaluladdsiedunansenuduiinainiladenieusn DMU (9 @a1unisel
COVID - 19) 11Andni1snisasuntamieduussansamdanaidafainainnssuiunisuan
Aelu DMU wamﬁmeﬁéﬁ’aﬂdnaamﬂﬁaaﬁ’mm’i%’aﬁm (Theodoridis & Psychoudakis, 2008;
Zamanian, Shahabinejad, & Yaghoubi, 2013) fiwanslifiuiiwuusiass DEA waz SFA 1Wnanis
AunusyiulsEansamilaenndesiunslsipmesisUssmsifndfulssavsamiiinnuuandety

STHIEILIRIE

dmiuteiaueuuzvosddotull Usznaude (1) wuusans DEA ffelduiouwuusians
SFA Tuiren1359me1fulsnardnuinni 1 fuustunisduinazuuuUsyansam Fauuusas
SFA lalanunsarinssuwnaludnvasidld vie deediisnisdu q lunsruiuUsnananmnariing
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frefuduswusifes wunisldiuinsvinan amed wuusiass SFA fdelduieuluwivesnis
n31vdeURUstatunisndn fidinansenusediuusnandn Auam1saveuUsiasdlunis
NAFBUANUATIY uazn1sLenesfUszneualilszansaniiiatutuitaidunisudn uay (2)
LuUs1aes SFA fruseulmseUstinnuesiisidunsuaniidenldlunsiuan fufu Seududes
fnnsmsndeuarmnzauvesilaidunisuaniiienld dslunsdifiduldodeadn LR Tunis
NAADUANUNLNZEANTENINHIATUNTHEAWUU Cobb — Douglas wag HeATUNITHAALUU Translog
Maitodunaiunaula Ao wuusiaes Cobb - Douglas Aoty Restricted Model vaauuusaes
Translog Ingn1smsaaaevaylinismasevanuigiuiidvualimdulsyansvesfuusilismegly
WuUT1883 Cobb Douglas wasiuagluilaridu Translog fiAdu 0 Waun Minansneaeuwandli
wiudiladdu Translog Sanumngauiaziduilsddunsmanveadoyayaiuinnit egslsfnm
W& NTlUsELIUNISUUUSIas Translog NEUNUI1 wuusasdisnuiuiulsdasefidmanseny
RefuUsnuesadivedfyifisand 2 fuus Fafedrdswnivesnniflewieufisuuiladdu
Cobb - Douglas Fatu MAFENVINITUSUUTILUUTIR0 Translog Usenausie (1) ML U
Frog197ldlunsinen wuwfivswaunihedaduls vdediuduudaldlunisfinw (2) nsusu
WasusudsTuwuudiass Wy nisiiia msansuiusudsdasy vie uwastoyauuudians wu s
AANANTEVIUYRIAGIAINENIMIFUUTYF s uduning viie (3) madsuudasiiuds
MaluwuudasnisludnrssuUsranan wazdulstadonisnan

LONE1581984

flnfng dadui. (2561). MsIATIeviaussanImyeslsususILuasviuiielulsmalye.
(efinusUsygumUudia, InINeIaUEIaIUATUNT).

suIAsusUsEIelng. (2563). 1958980790 50aka. AUALAIN hitps://www.bot.orth

Audidesunaanisvieadion. (2563). :1e91uNaF TN ANT TR eTUYsHINAYIINgA
Covid-19. @UAUAN https://intelligencecenter.tat.or.th/articles/28844

Saanad sunes. (2556). Uszavisnmuazdnsangarinamanalulaglunmsiniunuvedsusy
meldanmundoufiunneneiu, 1IFITATHFAIANTUTEEN, 20(2), 37-56.

Saswned dunes uay fwasei anazen. (2552). Mswasuulacsydvsamlunmsinnisvedseusy
ludwmiowedlvd. MsaIsiasygmansossumans, 27(3), 1-26.

Abdulla, & Ahmad, M. I. (2017). Technical efficiency and its determinants: a stochastic
frontier analysis of sugar mills in Uttar Pradesh. The IUP Journal of Applied
Economics, 16(4), 29-40.

Abdul-Rahaman, A. (2016). Stochastic frontier analysis (SFA) of technical efficiency, insights
from smallholder cotton farmers in the Northern Region of Ghana. Global Journal of
Agricultural Economics, Extension and Rural Development, 4(1), 361-367.

Aigner, D., Lovell, C. A. K,, & Schmidt, P. (1977). Formulation and estimation of stochastic

frontier production models. Journal of Econometrics, 6(1), 21-37.

22



RMUTT Global Business and Economics Review

Banker, R. D., Charnes, A., & Cooper, W. W. (1984). Some models for estimating technical and
scale inefficiencies in data envelopment analysis. Management Science, 30(9), 1078-
1092.

Battese, G. E., & Coelli, T. J. (1992). Frontier production functions, technical efficiency and
panel data with application to paddy farmers in India. Journal of Productivity
Analysis, 3, 153-169.

Caves, D. W., Christensen L. R., & Diewert, W. E. (1982). Output, input, and productivity using
superlative index numbers. Economic Journal, 92(365), 73 - 86.

Charnes, A., Cooper W. W., & Rhodes, E. (1978). Measuring the efficiency of decision making
units. European Journal of Operational Research, 2(6), 429 — 444,

Coelli, T. J. (1993). Finite sample properties of stochastic frontier estimators and associated
test statistics. Working Papers in Econometrics and Applies Statistics. No.70. England:
Department of Econometrics, University of New England.

Fare, R., Grosskopf, S., Lindgren, B., Roos, P. (1994). Productivity developments in Swedish
hospitals: a Malmquist output index approach. In Data envelopment analysis: theory,
methodology, and applications. Dordrecht: Springer, pp. 253-72.

Gounder, R., & Xayavong, V. (2004). Stochastic frontier analysis of New Zealand's
manufacturing industries: some empirical results. Discussion Papers 23714. New
Zealand: Department of Applied and International Economics, Massey University.

Kodde, D. A., Palm, F. C. (1986). Wald criteria for jointly testing equality and inequality
restrictions. Econometrica. 54(5), 1243 — 1248.

Meeusen, W., & Van der Broeck, J. (1977). Efficiency Estimation from Cobb-Douglas
Production Functions with Composed Error. International Economic Review. 18(2),
435-444.

Theodoridis, A. M., & Psychoudakis, A. (2008). Efficiency measurement in Greek dairy farms:
Stochastic frontier vs. data envelopment analysis. International Journal of Economic
Sciences and Applied Research, 1(2), 53-66.

Zamanian, GH. R., Shahabinejad, V., & Yaghoubi, M. (2013). Application of DEA and SFA on
the measurement of agricultural technical efficiency in MENA countries. International

Journal of Applied Operational Research, 3(2), 43 — 51.

AANYIN: T18TRUTENBUNITTINALTIUTY Uariuesnela s9ia TSIC 55101 Seea1diumuu

NzLUeU
DMU sePaUsEN (Mwlneg) eToUsEM (Mw1dangw) uaanzidou

USYW 7198 Llowna Woaan wuuwa TCC HOTEL ASSET MANAGEMENT

1 v o e 15,000,000,000.00
LIUN 107 CO.,LTD.

2 USE WunSaweuuiadlawia s1im CENTRAL EMBASSY HOTEL LTD. 12,000,000,000.00
Us¥m luues duwasiudunua 319m  MINOR INTERNATIONAL PUBLIC

3 5,887,815,947.00
CTTRE)) COMPANY LIMITED
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DMU $ePaUsEN (Mwlneg) eToUsEM (Mw1dangw) nuaanzidou
. . . . GRANDE ASSET HOTELS AND
UIWN LLATUA LLDALAN Iamaa LLDUR
a4 P PROPERTY PUBLIC COMPANY 5,000,000,000.00
NIDNLWBTE 9109 (UIR1UYU)
LIMITED
USEN LPANaU @81y 9109 DELMONSIAM LIMITED 4,174,950,000.00
USn weuty @81y 9110 KEMPIN SIAM CO.,LTD. 3,850,000,000.00
o e A e e e DESTINATION RESORTS COMPANY
7 UTEY LAYALUYU TABINE 1NA 3,506,250,000.00
LIMITED
8 USEm Juwas laviia 371 WINDSOR HOTEL CO.,LTD. 3,184,400,000.00
o o % e THE ROYAL HOTEL COMPANY
9 USE warsedalawiia 301n 3,000,000,000.00
LIMITED
ne a o e e THE ERAWAN GROUP PUBLIC
10 UIEN A 1B NFU 1NA (UMY W) 2,788,664,866.00
: COMPANY LIMITED
o o % e e ERAWAN HOP INN COMPANY
11 UIEN La5178d gaU DUU 91NA 2,433,000,000.00
LIMITED
12 U5¥wm lngamangn 31 THAI WAH PLAZA LIMITED 2,250,000,000.00
13 U3EW esriu Qe din ERAWAN PHUKET CO.,LTD. 2,250,000,000.00
14 US¥v 23:0@ wadand 311n EGS ASSETS COMPANY LIMITED 2,200,000,000.00
15  USEn wUBde Lawd 910n PACIFIC WELLNESS CO., LTD. 2,100,000,000.00
USE 919% anduslamad way 3@esn  TCC LUXURY HOTELS & RESORTS
16 . v 2,055,000,000.00
3119 CO.,LTD.
17 US 7199 lawaroadadu 31 TCC HOTEL COLLECTION CO.,LTD. 2,003,000,000.00
18 US™ lsausudunsaias 91im CENTRAL WORLD HOTEL CO.,LTD. 2,000,000,000.00
USEY 10a L0V UDaa LaUM Lawa
19 . LH MALL & HOTEL CO.,LTD. 2,000,000,000.00
V1NM
20  USWW US9 910a BRIDGE VIEW CO.,LTD. 1,985,150,000.00
21 USE 87218 @813 3119 AWALSIAM COMPANY LIMITED 1,876,639,800.00
USYm wunlude Idiuad Aes MAGNOLIA FINEST CORPORATION
22 P 1,780,000,000.00
YaLsyu 911 LIMITED
r o de A e e VERANDA RESORT PUBLIC COMPANY
23 UVIBN ITUAN 80N 3107 (UIRIVW) 1,750,000,000.00
LIMITED
24 UTI Wuend e $1in MHG PHUKET CO.,LTD. 1,744,300,000.00
25  USHM UNEASUR 311R BANGTAO GRANDE LIMITED 1,546,000,000.00
26 USHY 10d Lawa WU 3110 S HOTEL MANAGEMENT CO.,LTD. 1,531,122,890.00
27 USHY ABY LIUA WIKEN 310A THE SANDS KHAOLAK CO. LTD. 1,500,000,000.00
USEM vananntaalatfia (18 wousm  BANGKOK PALACE HOTEL (A AND B)
28 .. 1,500,000,000.00
U) 10A CO.,LTD.
29 U3EM annun Yudu v dnin LAGUNA BANYAN TREE LIMITED 1,500,000,000.00
30 USWV 995U 900a JAVELIN COMPANY LIMITED 1,453,000,000.00
31 USEM wasy @155 lawdia 31im NORTH SATHORN HOTEL CO.,LTD. 1,450,000,000.00
c o - e e SEACON HOTELS & RESORTS
32 USEY YAau Lawmakaunsansyn i 1,400,000,000.00
CO.,LTD.
33 USYW dusien s1in TANTAKITT CO.,LTD. 1,400,000,000.00
34 Ustm Unsalavfawaunsansy 31in PARK HOTEL AND RESORTS CO.,LTD. 1,400,000,000.00
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DMU sedeuiem (nwlng) 5eToUTEN (Merdangw) nuaanzidou
35  US®¥m @eusidl 1awdia (1988) 31im SIAM THANI HOTEL (1988) CO.,LTD. 1,372,311,000.00
36 USHw lswwarddl Jv lawdia 31 ROYAL CLIFF BEACH HOTEL CO.LTD.  1,350,000,000.00
37 USHY WNSUAYIAIUTAS 311R GRAND LARN LUANG CO.,LTD. 1,321,000,000.00

e - e e SHANGRI-LA HOTEL PUBLIC
38 USEY Wy9ns-an lawdia 910m (L) 1,300,000,000.00
COMPANY LIMITED

USE WsAsuilafanasniiies PRESIDENT HOTEL AND TOWER

39 . 1,293,580,000.00
NA CO.,LTD.

40  USEY n¥mysnd 9119 KATA THANI CO.,LTD. 1,200,000,000.00
USEN A9 1395 1aWWa LAY KING POWER HOTEL MANAGEMENT

41 . o 1,200,000,000.00
109 CO.,LTD.
Usem WeslviSinesladnaislawia  CHIANGMAI RIVERSIDE PLAZA HOTEL

42 . o 1,200,000,000.00
1M CO.LTD.

43  US¥w urseallawfia 31 NARAI HOTEL COMPANY LIMITED 1,200,000,000.00

e o om a . . . PHOKEETHRA RESORT & SPA CO.,

44 USun 1nA591 Saasn waus aua 311a LD 1,200,000,000.00

45  Usuv nawwu lua 91nn GOLDEN MILE COMPANY LIMITED 1050,000,000.00
USE Tlos nSonmnasid Usswna SEASIDE PROPERTIES (THAILAND)

46 o 1,030,000,000.00
Ine) 91 CO.,LTD.
Us¥m Lnsnleun faauiloy (lne GREAT CHINA MILLENNIUM

ar “ o 1,024,428,800.00
LAUA) A1NA (THAILAND) CO.,LTD.
USEN T2A5Y UMD UTULUS 18831 CHIVA-SOM INTERNATIONAL HEALTH

a8 L . .. 1,000,000,000.00
Saasn 91nm RESORTS CO.,LTD.

49  USu Ineleans 31nn VITYA HOLDING CO.,LTD. 1,000,000,000.00
USE 1Y U vA LaLfia woaun Jaasy MBK HOTELS AND RESORTS

50 1,000,000,000.00

3119

COMPANY LIMITED

fsn; https://corpus.bol.co.th/home/index.php
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Abstract

The research study on Success Factors in Logistics Management and Durian Supply
Chain Integration of the Eastern Agricultural Cooperatives is to investigate important logistics
management activities that influence the success of farmers operating durian businesses in
the Eastern Agricultural Cooperatives. As well as to investigate the supply chain coordination
model that combines to promote durian farmers in the Eastern Agricultural Cooperatives.
Farmers or those involved in the cultivation and distribution of durians in the Eastern
Agricultural Cooperatives are key informants. The sample included ten people from
Chanthaburi, Trat, and Rayong Province. Snowball testing In-depth interviews and structured
interviews were used in this study. The information gathered is used for content analysis. The
findings revealed that key informant general information it includes 7 to 20 years of work
experience. The majority of the durian species operated will be Monthong varieties, followed
by gibbons, Kanyao, Phuangmanee, and Buttons. The amount of durian planting area, if it is a
grower, will be 40-200 rai, but if it is the total planting area of farmers who send durian to
each product cooperative, will be 2,000-66,000 farm. Eastern durian produce will be available
once a year from April to June, with some off-season at the start and end of the season.
Logistics and Supply Chain Success Factors to Consider There are ten logistics tasks which
must be completed: customer services, receiving customer orders, forecasting and demand
management Inventory management, logistics, warehousing, and storage management are all
aspects of inventory management. outside procurement reverse logistics Cargo handling
equipment, packaging, and logistics communications The Eastern Agricultural Cooperatives'
supply chain for the durian business Upstream businesses, government sectors, such as the
Department of Plant Pathology, District Agriculture Officer, Provincial Agriculture Officer,
Agricultural Research and Development Office, District 6, Department of Agriculture, Ministry
of Agriculture and Cooperatives, and provincial governors, make up the consortium. Farmers
and agrochemical companies are examples of private sectors. Workers in the durian garden
Lhong, middlemen, and export companies selling abroad are examples of midstream
businesses. Plant for the Processing of Frozen Lamb Durian. Providers of shipping and parcel

services Customers for downstream businesses are mostly Chinese durians. Laos is a customer
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market for Japanese durian. Domestic traders from various regions of the country participate

in modern trade, as do clients who purchase durians online.
Keywords: Logistics, Supply Chain, Agricultural Cooperative, Durian
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Abstract

The objective of this research was to examine the factors influencing the acceptance
of online social media for tourism and future intention to travel in the eastern province group.
This research was quantitative research method. The population consisted of Thai tourists
who used to travel in the eastern province group. The sample included 400 Thai tourists and
100 tourists per province which were recruited by the convenience sampling. The
questionnaire was used as the tool for data collection. The questionnaire was examined in
terms of the content validity and reliability. The Factor Analysis, Confirmatory Factor Analysis
and Structural Equation Model were employed for hypotheses testing to examine the
statistically significant relationships between the variables. The research findings revealed that
1) The perceived ease of use and resource availability influenced the acceptance of online
social media for tourism at the statistical significance level of .001. 2) The acceptance of online
social media for tourism influenced the future intention to travel at the statistical significance
level of .001. However, perceived usefulness was not found to influence the acceptance of
online social media for tourism. These findings were utilized to develop the marketing
communication through online social media to promote the tourism in the eastern province

group.

Keywords: Perceived Ease of Use, Perceived Benefit, Resource Availability, Acceptance of

Online Social Media for Tourism
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aaulauﬁlé’wmﬂwawsziaqwmﬂ%u 21U Twitter, Facebook, YouTube, Goosgle Plus iae Linkedin
aitelsiubussuuiiiiugiueguudume fuinfiiiugiueguu Web 2.0 wasAslviliiAnnisadauay
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2010; Rauniar, et al., 2014) 1u{jﬁ]a;ﬁ’uﬁﬂvimL‘ﬁmi%?iaé’mmaauiaﬂumiﬁum%’agami‘viaqLﬁm
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n133uiAudrelunsly (Perceived Ease of Use: PEOU)
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intention) Fanungfauunluvielonaditinveaiisfifidnenmazanvieniles i gamansyatenis
wilsneglugaaaniidivue (Su, Lian, & Huang, 2020) Fapnusdlafiasvieaiieniardmalaensise
wyAnssun1sviefisrvestiniendies (Lu et al, 2016) mﬂmwﬁwqaﬂiﬁuﬁﬁmsmumudawﬁ’]
(Theory of Planned Behavior: TPB) "Lmummammﬂwqumﬂﬁmmmam auselalunsneunui
oF ﬂiuﬁ/]?ﬁ/ii’e]lllﬂiu‘l/ﬂﬂ/\li]ﬁ]ﬂiill‘UN’eJEJN Fananaanudodn Bayanalaiiannuddlafiaznseiii
uegs yaratudsilentafiagnseyhdsiuinntu (Khan, Chelliah, & Ahmed, 2018) Tnganuiala
L%qwqaﬂﬁuﬁ%ﬁwuw%admquaﬂiiwaaqﬂﬂa 9191L9U N158BUTU Self-service
technologies (Lien et at., 2019) LLazwqaﬂsimmwiaﬂLﬁm (Hasan et al., 2020) 91nn1sAnwlu
nauRuslnArIUIRanuLazanszelsnives Ashraf et al. (2014) wuinvirudniseeusumalulad
dwmaronnuidladernuesulativesuilnaii 2 nduegaiituddy

MNNMIMUMITTUNTIIeiy {3desjaliuiiesdnviniseeuudednuseulatives
tivisaiorlumsiumdeganisvieadion iedielunisinaulaneunisviesiion sadunisdesen
msfnwuuuaesmsseniumelulad uastiadefiisateduuiunvasmeniien nieuisdng
fedninareanisvouudedsnuesulatifionseniisafidmaroaudtlafiasvioniioalundy
Jarinnangiueen (¥aUT sped JUNUS N310)

a

TUTLEIANIITIY

uiTedifnguszasdiiiodnunieladefidmarantsoouiuiedenuesuladifionts
RNA7I LLazﬂmmﬁ’ﬂﬁ]ﬁﬁwwaqmm’tuﬂqmqmmmﬂmmuaaﬂ (a3 52809 FUNY3 A310)

FUNAFIUNNIIY
auuAgIun 1 (Hy): Jadeaunisfuiuselon demadedadeiunisseusudedsnusaulal
WiBN15VBeN
a dl -y v -y v 1 v 1 1 [-v) v U dl U
auuRgIui 2 (Hy): Jadedunissuianunglunisly dwareladesunisueusudedeny
paulavlilanisviaaien
AUUAFIUN 3 (Hy): Taduauanunienldanuvemineins dwasatadesuniseeusuie
deruoaulatiilannsvieien
a t:ll U ¥ % dll U 6 d‘ 1 Q{' 1 1 U ¥
auufgIun 4 (Hy): Jadeauniseensudedinuesulaiiiionisvisauiien dwasetadasiu
Anuaslanazvieaiivdlunquiminniangusen
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NSBULUIAALUNISIY

Uadeinunisiuiuselom

v v e H2 . o v oo e H4 v v 7 T
Yadesunisiug Jadesuniseeusudedny Yaduduanuddaiiasioaiien

anudelunsly spulavifienisviesiien ‘ lungudswinnams Tusen

H3

Hadesruanuniauldau
YBINTNYINT

Al 1 nSeULINARUNTIdY
AANlun1339Y
1. Uszvnsuazngudiagig
Uspnsitldlumsidendsdl Ao tvisufsnlvefinesnvieaiisdlunguiminnia
nzfueen liun vayd svoeq Tuny3 uag nan dedidiurudiedu 6,739,458 Aulud we.2562
(nsenrameieaiieauarfing, 2562) Tnsmsrnunruinvengusegnaililunisiteatsiifegns
94 Yamane (1973) flszduifoddy 0.05 Iénduieeissiuiuiisiu 399.98 au Tnsfinnsufuia
Ju 400 ausazudadudaminasz 100 au nsqustegalagliendomuuiazilu (Non-probability
sampling) Ing38N15uNENAIBE 1L UUANIZIEIY (Purposive sampling) gnianldlunsdnien
nausedndludfed lnedaidennmeinvendisnfiaeivsvaumsainvesdierlunguiaianme
nzIuoen
2. 1nseslaflilunnsise
in3osilefililumside TneAunusudeyalun1sideidedisn (Survey research)
nndnviendierrlne nelfuuvasunwildvamtudwedesdilélumafvivnudoys el
anwagAnukuulateUalagldsedunisindeyaussiandunsnia (interval scale) wUUNIAT
Uszunaue 5 seduaes Likert rating scale (1 = MifiudneegneBa uag 5 = wWiudieegede) lay
AauTaIsngdIMUslATUNTUTUUTIINWITave Kalayou et al. (2020) Tngmn1uuedsianUsus
agsuiideudesiugandt 70 Faduilvonsuld (Sekaran, 1992, p. 287)
MsMsIRABUANN AT BEle FuNINANAYBLUTABUANL UsEneuse nTin
mm:ﬁ'mmsa Iﬂaﬂmvﬁ%%ﬂléﬁiwLmuaaUmuﬁa%ﬁqﬁumﬂﬂﬁﬁﬁmmm/ﬁﬂ'ismmsﬁmsmmmaau
ALiissnsavadiiion (Content va lidity) vesuuUABUNIL LAz nMsvAALLdes (Reliability)
Tnennzfideldhuuuaunuiiaistuarusuusudlaudluvhmavaseuiugmeuuuuaouai
laﬂsuﬂqmmasmmemammiﬂammﬂmqmmamq FIUIU 30 AU KANITILATIEANUIIA
Cronbach’s alpha Tunndadefivinfu 903, 886, 896, .763 uaz 893 AuayU GeganitAnd
gausuldiAn .70 (Sekaran, 1992, p. 287)
3. mMaiusIuTndoys
mafunusmdeya fidelduuvasuamdueiesdiolumafurusadeyaainngs
fregrsiifuinvieaiiorvnlneinsuvieadien 4 dmialuaiangueen Jsusenousiey vays
sx903 Juny3 a0 Ineduiunsuanuuvasunudminag 100 n TINsuawieAY 400 40 laed
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MIMTITABUANALYTRIVBINITABUNUTABUAY Lagnsuenuuuasuauiiliauysaleendiuiy
12 40 WidsnuUasUawiaLysaiilen Tl eideyadiuau 388 4n
4. msaaTevidaya

Mylnzideyadimiun1sideideUiunm (Quantitative research) lnsanizEIduiiy
IUTWTayanIAauINmEkUUFB UM UNduiiege 400 Aulungudminaiangueen 4 3anin
(vay3 sve09 Juny nen) wdnideyavimuadildsuindaden Inenmadeugenuauysaiveans
AOUNUUABUALIAZMMIIEnLUUABUwitlsianysaleandasyuy dangudeya wdnhuuuaeuany
figndfeausosudiunassa ellnneiszinanadeyaselusunsuneufinmesdsagy

5. adanlduaznisinauadoya

dwfunisiiasizvideyadioaifiBaeuniu (Inferential statistics) Lilenaaey
anuigrusenisldlusunsureuiawesdnsogy Inegidenansanld 1) adfnslnsziesduszneu
\3961993 (Exploratory Factor Analysis) Lﬁa%’mﬂejmé’hLLUiﬁﬁm’;mé‘i’mﬁuéﬁumuaqﬁﬂszﬂauﬁaﬂa
Anwn MIIsN1TIATIZeIAUTENOUNAN (Principal component analysis) LLazmwaguLmuLwU&ga
271 (Orthogonal rotation) #7833 Varimax Liies uunasdusznounasmanuduiusszninaduws
dunaldl (Observed variables) ilodnngusnuusdunalsfifinnudiiusiudungunieiu wagdnd
wUsiilufianuduiusesnainaudde 2) msinsziesdussnauldeBudu (Confirmatory Factor
Analysis) LilanTiadeunLIfiBanssvessULuunTinlulsazesduszney wazAnuiauduius
seviefudsdunaldininainduusuds vienudnvuzudsiidussddsznausmnsiase
aeAUsenaudsdududildlunisnsrrasuanunsudalaseaiie (Construct validity) vaIRIwUsUeS
uay 3) MIaseilueaaun1siasadns (Structural Equation Model) Hiensiageumnuaenadas
fugusuuauduiuslasiadiudeavgauanufgiuiudeyaniuAniuainnguiieg1anig
Tsunsudn593un1eada warvndouauufguisninuduiusiBeaning seninaiiuusues (Latent
Variables) tlonsraaeuluinaauuiguiignadiatufenmslinsesiidunis (Path Analysis)

NAN133Y
NANSILATIZIRIAUSZNBULTNAN529 (Exploratory Factor Analysis)

INNITILATIENDIAUTENOULTIE15792 (Exploratory factor analysis) n15afia
99AUSENOU (Factor extraction) A1838n153LAT1E0IAUTENOUNAN (Principal Component
Analysis) kg3 ULAULUULLAIN (Orthogonal Rotation) #1835 Varimax gﬂﬁmﬂﬁﬁaﬁi’muﬂ
psAUsEnOULaTMANNEITLS sEninefnUsdaunald wuiriuusdanaldusazidaidivn
aeAUsENaY (Factor loading) §4nd1 0.5 FaslAndaus 576 f9 844 uazAtlownu (Eigen values) 7
wnndn 1 Suflifies 1 osdusenou FsanmnsaeduromnuuUsUsIuvesiuUsursiafefunisiug
Uszlewd Jaduaunissuianudiglunisld Yadesuanuniesldnuvemingins Yadenunis
soniudodsanseulatiifionseniler uartafediunrudilafieseadealdietesar 49.66,
41.07, 61.13, 50.49, uaw 44.88 AuARy Han1TIATIERETIETusui e TavefiuTTured
AantRinisiniiesnuanyazien vioruludifiiien (Unidimensionality)

1NNITIATILNDIAUTENBUMEITNIIUYURAUAILTS Varimax Wuine Kaiser-Meyer-
Olkin Measure (KMO) Gaiilusninanumanzay (Adequacy) vesdfoyalunisinsizviosdussnay
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NalATIEABadUTENaUNUTN A1 KMO fidndous 689 f1 730 Fsfldnunnndt 0.5 wasidlng 1 8
wansideyaifinrumnzanlunisldmaiianisinseiesduszneu Bdlunindu nanisvadey
Bartlett’s Test of Sphericity #adudinmasouauuigiusninanduiusvesnguineg el fuls
Tuusagiduiinnuduiusiiiudasesefuogisauysal nanslinsigsinuinmadinaaou (Chi-
square) i p-value w3e Significance Winfu .000 Fsifaendn .05 wanei FawUsianumanzanly
n1sldwmatian1siasziesAusenausaly (Hair et al., 2010; Brown & Moore, 2012)_ Asuanslily
51971 1

A15799 1 A1 KMO was Bartlett's Test of Sphericity

fiands A1 KMO Bartlett's Test of Sphericity
Approx. Chi-Square df Sig.
Uadeiunisiuiuselond 689 331.907 6  .000
Uadeanunissuinnuielunisly 711 373.102 10 .000
Jaduamuanuniouldiuvomsneins 709 694.116 6 .000
Hadudunseensudedinueauladifienvieadies 730 357.869 6 .000
Jadesumuddlafiasvioniion 702 440.648 10 .000

NAN15ILAT1ZIRIAUSTNOULT B U (Confirmatory Factor Analysis)

AYNAINITIATIZHBIAUTENOULTIE1979 (Exploratory factor analysis) wandialele
asaunalunsoSunenansitointy FedinmsussdfiuauansavesiulsdanalaildTniuds
wialugUwuuanuduiusaienisinsgesausenauldedudu (Confirmatory factor analysis) e
ATRApUANLTIBIRTIveIgULUUMITnlusazosdUsEneU LagaTadUAuATITlaTIaig
(Construct validity) Ingnaannn1sitasizviesdusyneudedudu wuinthudnesdusyneu (Factor
loading) vasiaudsdunnls adaud 576 f9 844 egrsildoddynieadnfisziu 000 a1u1sa
afuayuIFnlsdanalfusafvosiulsulaifnuinuaudivesnnaunderiu uazauilomss
\Faumileu (Convergent Validity) (Hair et al,, 2010; Brown & Moore, 2012) 8nanan53tA51z

[

wansliiliindn Amnsdesiu (Composite reliability) vosiuususvIn1ssusUselonyd n133us
anudielunsld arundouldeuvemineins msueusudednueoulatiientsvondisn uazau
#ilafiozvieadien SAvanudesiumindu 79, 88, .86, .80 uaz .80 AN AALLEesuInaE
AgantATingAiseusuldi 70 Ffuindulsussdianuasnndosanslu (ntemal consistency)
uaziinnuaenndesfuteyaieUszdng drudanuulsusiuiiainld (Average variance extracted:
AVE) v0siusurlssisnann Siawvindu 49, 59, 61, 50 uag .45 muasu derannuudsusiudiadta
Tavafwlswrananadanlnatmes LLazqﬁﬂdwﬁﬁﬂqaﬁaau%’ﬂé’ﬁ 50 (Brown & Moore, 2012) &g
ArnunUsUsiuiiadaldrananadlriuinfudsudaiidnwiianuiismsadaniiou (Convergent

validity) sawansl3lumsedl 2
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AN5199 2 HARINNITAATIZHDIAUTTNBULTIBUTY

AnAWALUIHINALA AMNINAUTUNS
Eusucla Ywnesdusznau anudiadiu :i'lf\l'nfuﬂiﬂsfm
(Factor loading) (Composite Panald (Average
reliability) variance extracted)

Taduinunisiuiuselovy .604-.806 79 49
Taduiunissuanudelunisly 578-.844 .88 59
Jaduarumrtuniouldsruves 646-.832 86 61
NINEINT
Yafuduniseensuiedinuseulay .602-.843 80 50
\ensvieadien
Hadedunnuddaiiosvieaiien 576-.740 80 45

N1531A3129NETEUATINY (Multicollinearity Analysis)

N153LATIENATIVADUAIE TINAUATINY (Multicollinearity) Te1dn9dauU Ul adl
fnuszasdiiiofinszsimanieiimuusiuniemuusviunesefulanudiusiugann Ssdsmasi
Iﬁmamﬁmeﬁsﬁ@yjaﬁm@Lﬂﬁ@ulﬂmﬂmmﬂuﬁq (Hair et al,, 2010) mswaTzrtymniziu
Wunsany o19nsevildlansiengianudisansadediuun (Discriminant validity) sewinesuds
T FensreaeuldeenisiUssuiisuAimuudsusiuiatinlé (Average variance extracted) voia
wUsudafinanindeaeeiiu (VAVE) agdesiidnunnninaranduiusszninadauls (Correlation
coefficient, ) FatuaauLlsUTuiiadaldudrFgnuandilumusseuaninddutsyans
andaius (Correlation matrix) fauandlilumsned 3 TnefinguszasdifioldlunsiSeuiiieuduen
duuszavsavduiusserinedudsioglduumussiuammiuulsunuiaialdifiaenidaes wans
Ansrgsinui arauulsunuiiatalifeglunumussiufidgeaninimduussansanduiusly
uonazaodutlndlfes Fsuansidudsuddunisinudfauaudivesaudissmsadeduun
EWINGILUS %qLLaquﬂlﬁﬁ{jmwﬂﬂﬂazé’;mLé’umqwmwdwéfuwi (Hair et al., 2010, Brown &
Moore, 2012) fauanslilumsnei 3

A9 3 LUNSNFFUUST AN ANFUNUS TN I190LUS wazAIAMULUSUSIUNENALA
X1 X2 X3 Y1 Y2

Uadeanunissuiusslewd (X1) .70
Uadpainunisiuinnuirelunisld (x2) S .77
Yaduaunnunionltanuremsneins (X3) 53 54* 78
Padedunseensudednueaulatiionisviondien (Y1) 13% 199 17 .71
Hasesumnuidlaitasvioadion (Y2) A2%% 24% 0% 44% 67

o v a

nUwme: * ag1elitedAyn1eanAnTeau .05 (p < .05) ** egelidedAgyniadansedu .01 (p <

Y

.01) A1ANULUTUTIUN Anlannennasaes (VAVE) LERAIAIEAFILAVFIMUILAZ DU ULLINLY IS

(% v 6

WS NTAUUSEANSAaNdUWUS
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nan1sAszlanagun1slaseadne (Structural Equation Model)

AI38lANTI9d0UANNARNAT DIV TURUUANNFURUS AL A NauNAg Ui U YA
\Beszindietadeniidvinadedadesnunissensudedinuosulatifiensvieadien uaziladosu
muddlaiszamendien femsimselunaaunisinsadne (Structural equation model: SEM)
Taonnsl4TUsunsu AMOS ilonsiaaeumnLdenadevesgULULANNENTLSIB A IvnAUToyaLFe
Usedng wazanuilssnssesgluuuaruduiusiiatuanuudennuifieades Ssnisiese
Tunaaunislassaisiaggnosusuldiudosfisnsananduiiaauaonadownaundu (Goodness
of fit measures) Fududuiifidusiiiaaindmisadiftenuaenndes (Fit) semirslnnauasdoya
FaUsedng Famansitenudn Snsdiusznineaadnla-auans (Chi-Square) fusiuiuesmdass
(x2/ df) Fruviniu 2.207 Feiunasiauiidivuald fo adla-auniiasiididesndt 3 uenaind
definnsanduilinseduanunaundudu 4 (Goodness of fit measures) S3udeagifiulainduisg
9 AR gL Tismunals §efl Goodness-of-fit index (GFI) fid1usinfy 0.999, Adjusted
goodness-of-fit index (AGFI) fiduviniy 0.982 Tnduiinszduarmnaundud daudrlndviogs
191 0.90 erunasinuiiivualy Fauansin lumaianuaenndesiudeyanudaifiuainngs
Aaag1ansadeyaliauszdny d9uA1 Root mean square error of approximation (RMSEA) 1A
Winiu 0.041 Tagen RMSEA AasiiAsinnan 0.05 daduarfiazeonsuld (Ozlem et al, 2017; Yildinm,
2017) MunaEinIsadffiseiuiodfy **p<0.001, *p<0.01, *p<0.05 Faumani1sitAsIeRve
aydinszauanunaundu wandbiivinluwmaiiniuaenadesiuteyaidauseiny duandl
3797l 4

M13199 4 ArafRAUdanAdasvadlunasAusEnaufutayALgIUsEInY

Arayll NAIIASEI  WANISATIZE  WaNIIRRISAN
N9Enn
CMIN/df fpanin 3.000 2.207 puLn e
Goodness of fit Index: GFl 111171 0.900 999 ARPTRLI]
Adjusted Goodness of fit Index: AGFI 17171 0.900 982 LN
Root Mean Square Error of Approximation: RMSEA  1laenan 0.050 041 LN
NaﬂqiﬂﬂﬁaUﬂuagqu

HANSNAFRUANNFITUS IR LaNRg LT uTaYAIUsEAnY Tassialull

[l
= 1

dnsnavawnwlsidaldeidenasnalarsnuniseausudadenuaauladinanisviaaien

HANTIATIERNUTIRIMU T TEmn NdananafuUsuraneludadesuniseeusude

'
=

derneoulatiionsvieaiiernniian Ae Yadedunisiuianudielunisly Tnefiduussansidunia

9
(% (% s

(Path coefficient) #3® AUMTNFURUSUIMIFIY (Standardized Coefficient 50 Beta: B) Wiy
0.151*** ggafltidAynatAnszay .001 FeaenadesiuauuRgIun 2 (Hy) Nasld sesaaunlauwn
Uaduanunnunsonlderuvemsneins lnedduuszansidunianindu 0.109%* agrsiitadAgynis

'
aaa

afanTzaAy .001 FeaenndofuauuAgIun 3 (H;) 1Al WeRansanmdulssansanduiusnvao
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fdsans (SMO) wiorduuszaninsvinue (R) wuiduusidsanngia 2 dauus fudne
anunsaiueuiganunUsuuvestiadesunisseniudedinuesulatlifosas 151 (R’ =
0.151) lngagunuifudsidsaumidmasomulsulaneluiadesunseeuiudedsnuooulal
Usznaueig Jadeaunisiuianuiglunislyd wazladeauanunieuldauvemineins
wipgdlsimunanisagevaunfgiunud Yadesunissuiuselen lidmadetady
Fruntswoufudedinueeulatifienisvioniion Tnsfidudssavdidunis vie anjmdnduius
1175514 (Standardized Coefficient 3o Beta: B) i1y -0.007 agslsiflfodAymisada dalal
aoandostuauuigiudl 1 (Hy) fideld Tnenuirdafedunisiuidsslon lidwadetadodn
nsvensudodsnuooulatifionsvieaiion fauanslilunsned 5
Susnavasiulstladviidamadeiiadeduauntlafinsieaiion
NanTATEENUITLUR B samnvesdatesuniseouivdediauoaulatiiionts
vieuflendsrarafudsudsnieluvastadosuanudilafiazondier Tnefdussavidumanie an

Whninduiusuinsgu (Standardized Coefficient #38 Beta: B) 1infiu 0.459*** agnaditedAgyng

aaa

affTisedy 001 Seaenadesiuaunfgiud 4 (He) Adaly WeRtarsandrduussdndanduiusnygn
fdsand (SMC) vierrduuszansnisviung (R) wuiduusisanmaiivhandnwaiinsnesune
AunlsUTInvestadeduanuddafiosieaiion Te%osas 22.8 (R? = 0.228) Tnenuintladedu
nseendudedinueaulariiiiensvieafisrdmasietiaduaurusdlaioslddedinuenulay Fuans

Alunns199 5

M19199 5 HaN1IMAFaUANNEURUSIBERmUANRguAUTaNageUsEAnY

R Aduuseans 158UV
AuuNFIU t-values* -
AANDENINTZIY GHEEL ]
Hi  Uadesnunisuiusslen dwaseladeduns -0.007 -.283 X
gausudadinusaulatiiion1svioaen
H:  Uadeinunissuianudielunisld dwasdedady 0.151%% 5.766 v
funseauSUFedInLaaulatiian1sviaaien
Hy  Yasgauanunsaultanuesamsngins diwane 0.109%** 4.197 Vv
HJaduaunisueusudedsnuaaulaiionis
yip9iien
He  Padesunisuausvdedinusaulatiiienis 0.459%** 25.811 v

yipay) dananaladunuausdlanazyionne

AnduUssAnsanduiuswyauiidedes (Squared multiple correlations, RY) w09 tadudunissonsude
Fneauladitontsviendien: 0.151, waz Jadedumnudslaiinsriondisn: 0.228
fviidnanudanadasnaunay: CMIN/ df = 2.207, p value = 0.000, GFI = 0.999, AGFI = 0.982 uag RMSEA =
0.041
wUBLe: *p = 0.05, **p = 0.01, ***p = 0.001

*: t-value > 1.65, p < 0.05: and t-value > 2.33, p < 0.01, and t-values > 3.09, p < 0.001
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Yadaiunisiuilsslend

RZ=.151 R? = .228
PaduAnunissug st | Uedednunisueusudediag 459%= tadumuainualaiazvioaiien
' [ € A ' = — ¥ oW w Y
anuinglunisld soulatifianisvioaiien lungudaninniane fusen
Yaduauauniouldau

CMIN/Jf = 2.207 GFl = .999 AGR |=.982  RMSEA = 0.041
Note: ***p<0.001, **p<0.01, *p<0.05

YBIMSWEINT

AN 2 agunan1snageuAUANTUSTENINAILUS

#3UNan15Y

Han1sNAdeUALNAgINNUI Yadeaunisiuiusele (B = 0.007) ludwwanaladuniu
nsvensudedsaueaulalifiensvieiios Filiaenndestuauufigiud 1 () Akdld dubadusu
n155u3ANNdelunslyd (B = 0.151%%) uagladesuanuneuldauvemsinens (B = 0.109%)
dmadedadusiunissensuiedinuesulatifionisvieniien egalddyniadffisedu 001 39
aonndestuANNRgILT 2 (H,) uavauufgiui 3 (Hy) fidaly suddu Tnesuusiannaa 2 6
wusfananiianunsadiufueiuianunususiurestadeiunisseuiuiediauseulatiiionis
viewdien l9¥esay 15.1 (R? = 0.151)

Yadeduniseeusudedinuesulaliienisvieniion (B = 0.859%%) dwwadedadasiiu
anusilafiazviondleregfideddymiadffisedu 001 Fsdenadostuauufgiud 4 (Ho sl
TneduusidsamedassnesueauulsunuvesdafofuanudidlaiisvieiienldSosay 22.8
(R* = 0.228)

aAUTENa

nansvagevaNLAgIunuiitadesunsiuiuselovd lidmadetadesnunisseniude
fanueouladiftenisondles Fdlidenndostvauufigiud 1 ineld wansAnwiiliaenadosiu
$1338904 Hussein and Hassan (2016) inuinnisiuiieszlevivesdodsnueeulay dawasde
fiaunRnissouuuarnslidedinuoaulativesiuilnaluanigewnsni Belunindu nanisdnwil
donndeItuNUITeves Hua, et al. (2017) fidnwrdisniseousuiedinuesulativesinveaiior Tng
wuANMENTUSLINTEIensiuTsUsslovivesdedsaueaulatl uasviruainiseensudedeny
poulavvasinviondlen uwoghdlsimunansfinuiaonadestumuiseres Bianchi and Andrews
(2017) #ifnwiluaa TAM fdvdnavasiladonisiuiieslovifidmarefruafuaraudilaves
Fuilanrnddsenisnsidudivesgsiafuan (Retail brand) :1nslddedanuesulat 1wy wada
lunsiemuAumesduaivesgsiacnuan nansidenuitladenissuiteuselevnilddmaniauin
soviuafvesiuslnafensnAumuegsiafUanannislddedsnuesulat Tudlaquguilaal
Aesuifsuseloviivesnmislddedsaueulal inszfuslandruluginnslddedenuosulariy
Aanssusing q vesdinuszdrfureutrsunneguda Sedsmalvifuslanuesirunadseloviiiosann
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Abstract

The application of the SCOR model to improve export efficiency in Thailand to
develop and monitor the underlying cause of operation of the supply chain, competitiveness
and external factors that influence export performance of Thai durian with a competitive
advantage as a central variable. This research is volume research. The research is 400
entrepreneurs of durian export registered with Ministry of Commerce using 20 times criteria,

specific variables, data collection, questionnaire data and data analysis. Acceptable levels of

consistent model with index values Zz = 52.428, df = 57, p-value = 0.647, ;{2 /df = 0.920,
AGFl = .959, GFI = 0.985, CFI = 1.000, RMSEA = 0.000 and RMR = 0.005. The most effective
influence on exports of durian in Thailand is that supply chain operations have a direct,
positive, and even positive influence of 0.254 are external factors. Positive direct influence of
0.212 and competitive factors have significant positive, direct, positive, 0.212 influence on a
level 0.05; external factors are also found to be external. There is a significant positive 0.216
indirect influence on a level 0.05 with supply chain operations and competitive advantage as
a barrier to increasing export performance in Thailand. Therefore, increasing export efficiency
will be important to supply chain operations and external factors. Development,
improvement, and competitive advantage should be developed, especially by bringing
technology innovation to a different level of cost, service, management, flexibility to manage

the entire supply chain of exports to enhance the export performance of the country's durian.
Keywords: Durian Export, Supply Chain Operations Reference, Export Performance
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Uszimenatlvedilinedfideluvsznunsldumnannisufifnureddauniu vinnsfinwiuineu
Feaziludselogldmniunismaauiunisinaulunisedniseuiion1sdesn YemuIeeu
AATTUAEYLIEYDINNIINTEAWAUATRIdREN il {Idedsaulanasdnuilunsdinisensediu
AENNsatuNMsdseenysuvatlnemensujiRnuvadldguniuy
o/ I3 a o
nOUILAIANITINY
WeNRIuILazATIRauTURUUANUEITUS I wmnvesn1sU TR uvedldauniuaIy
Iadeulunisudetu waztadenieuaniiidnsnaseussaninmlunisdieenniouvesinglaud
aalaiSeulunisudstududuysaunans

NIDULUIAANITINY

nn1InumIuassanssulasfnuiUssgnduuifn uazauidedifeades Taun
1) MyuURnuredlgguniu (W3fnA fnAne uaz Fweyns uazen, 2564; Supply Chain Coundil,
2012; Alimo, 2021) 2) aulaluSauaIunIsIYetu (Porter, 1985; Barney, 1991; Healy, Serafeim,
Srinivasan, and Yu, 2014; Dubey, Gunasekaran, & Childe, 2018) 3) Usg@nsniwnisasesn (Kolbe,
Frasquet, & Calderon, 2021; Chelliah & Lee, 2020) vil#lansouninanuivy AL 2 Fal

Deliver Return

Consurner

Finance

Performance

Government

Market

H1 / Export

Performance

External

Econornic Performance

Condition Factor

Achievernent

of firm Specific

Technology .
Competitive

Advantage

Labor Force

Improve the

Marketing the nesd

Reduce Cost Building Image

Product of the Operator

AN 2 NTDULLIANNNTINY
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HUNAFIUNTIAY

Aa a |l a

H1: Yaduneuenildndreussansnmlunisdieanvowmssunedineg

H2: YadumeuenildnSrienisufiRnuveddguniu

H3: Yaduneuenilnsdeaulaseulunisudetu

Ha: nMsufURnuvedldgumuiidnsnadeussdnsamlunisdeeen

H5: Yaduneuenildndreuszansnmlunisdieanvewisuredvelaeinisufufinu
Taguvuidududsiunans

H6: anulaiseulunsudatuiidvanasneyssansamlunisdsoenisouveing

H7: Jaduneusniiansreussansamlunisdioenvemiseuvadlnelasianulaieuly

v & v )
AFLVIVULUUALUTAUNANS

N1INIUNIUITIUNTTY
nsafiuanululgguniu

Supply Chain Council (2012) aFuiefefiuuuitaeslgdauniu (Supply Chain
Operation Reference Model: SCOR Model) tfuta3asilotaoFudunsiamuildguniulag SCOR
Model Qﬂﬁ@ums‘z”j’mﬁaaﬁmaé’ﬂwmz uazuansliiuiafanssumagsialuldguvmuiiieadestunis
navauesnuianelavesgna unleyminseuni1singiu (Framework) lunsimuinazusuusaly
guUNIU 83AUsENaUYRY SCOR Model Usenaudie 5 diudnAny An N13319uNU (Plan) Msdanmuvas
Sngiu (Source) Mswan (Make) n1349ads (Deliver) uaz Msdsdu (Return) AifperimunnszuIunIg
ThAnauaenadosfulundagdruiioliiAnauasnadosiulunsujiRemuuuudians SCOR
fuatumeunsianudu 4 sedu 1dud 1) Budunounsinmgitnisudeiulugsheiduiue
lngdiaszrtadadeniglunazniouen 2) MsimuansEUINNIIUaNY0IgsAalagiualaTIse
n3rUUMSUHURNUINEIY A15UHE NFIAMIUUATIRGAY NSHERKAENITIAGY 3) N13AMUA
eazdeansyuuns way 4) M lufoadunmsthadldsmun BlUuioRlrAnuanuiidivua
Hlnednisfsuauuuusunis U Tusuuuuiiuang funssuaunis vield Alimo (2021) Ainw
annsgaudednuazsalimdsnaiuifsiiunsussidudssansamldgumureanislduvudians
SCOR TansuszgndlidadiaussAninnvosuuudiass SCOR Tunsusuiiiutsednsnnvosly
gUMuvesinuaznalsfifliensannisgapde nanisnaasuansliifuinnnuidedio msnevaues
wazAuAaesiivesldgunudunmazvieuvesdnsInsgdedeliunalanidinuninnasnau
mmmmsaiumsdaﬁwéﬁ%amsJiuifuﬁQﬂé’waau%’u ﬁamdwﬁﬂuéfﬁmuwaﬁwaqwamammuma
Funindansvemuuasdnnaieivy azkuulsEENSAmMEwIINNTEUINNTINNITHaTLWIUL UABN
fhy vuziReaiu sdnd dnavay wag vaed ewagen (2564) Anvinmsiauinisuimsisgunnu
warAniFeuLarnainUsEAnsnmnsrUIuNIAaLenYSsufeMann1S SCOR Model Wuin ng
AndendlufinaunnauaInggIu Uy, 3-2556 GMP waz GAP HANTUSUUTINTEUINNTIIEIUE
UgniinisdeansieyaenguazszeziiainisanveySouaonndesgndeuazidudvilinedsiu
NI ALNSONLELNSHARE T LAy el unsTUILNSERLEN I USELIN 56 UnF/1,000
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Alansu aziuinnsandunululdgumuiinsieszidadonglunisuen msmvuanszuiunig
udngsnia Meandeanszuaums waenailulgideliaunsoussauamantivnelasisudousinig
TNUNY N1FIAMUMEIINAY N1SHEANTIRES Laznisdedu nglvilinanuaenndeIraensyuIuNIg
fuluwsiazdiuegrlivsesavsnnlisesse
AulaIBUAUNISIYITY

g3RafianunsaaeruliuIsumsutsiuaztieyilidanuaiunsaiiunndisaing
wy9dulae Porter (1985) wag Barney (1991) Na1H9LUINIBIANTIUNITAS1NAILIT0AT19AIIY
UTeumsnisutedu Uszneusie 1) mafvuaguuuumsiduausaznsdidunisitowamn
LuInefiazaieduduazuinisvesmiliiianuuansisluainguiasedu q feglugnamnssu
Weafu 2) ansalindnensesnadqaaliinysslovdunniign uasilveadedesfignarunsaviili
Aansiiuszavsuadudiunugaan eliiAadelduIeududunuy 3) annsafvuanguidivine
nandaet drunaluladang q lumsidfainguidmineglagyinisussuduiusieusinammengula
uay 4) danundesfrenisnevausnIfoIsesuilag uarannsadaueduAmIauInigy
fidnwazfirvwazaunsonouaueInufieansveauilaaliegssiniigenndesiu Healy et al.
(2014, p. 1281) namdsesAnsaiunsaasteanulauisunisnisuustulaglduuimig 4 au laun
1) Myasiepuwangng (Differentiation) 2) n1saseaulalusunisnugunu (Cost Leadership)
3) N15y9naatanizd@lu (Niche Market) wag 4) N15MBUAUBIBE1I59AL57 (Quick Response)
Yol Dubey et al. (2018, p.14) Anwmadnsvesesdnsfinnuannsalunisdaveuvososdng
ﬁ’ummﬂa'aqéf’maqmﬁmmimﬂsﬁqﬂmuﬁdﬂwami@i’wLﬁumuﬁuaqmﬁﬂiﬂdmmm@wém%udaumu
gudvesduie lagymsiaundodomiiietannuldiuTsumenisudadu nswuuinnseungy
domwasamulfiuieumsnsutstuluguvosindntudiugusuivossnaduisasdiuldiing
afannaliiutsunmensutstuiinnudnduegdsdensimunsuuuumssdunuiisonadosiv
nsasaAILana1s auldUTsuR R UYL n1ssanaenzdl Tuin1sneuaueiTIni
maamumsﬁ’]LﬁumﬂﬁaqﬁﬂiLﬁmmwmdaqéffmaaﬂﬂﬁmﬂ'ﬁmﬂsﬁqﬂmu&Lwiéfufﬁ nAn9th uag
Uaneth Tunsmeuaussienisutsiuuazuilne

[

YszansAImNIsALLUIIUEeaN
gney

1 Asfvglftgg, (2002) nanadsnisdaseentiuiilandnlunisudndunis
WipAulpaassgiavesseiva LiesannisdseeniiuunasiunsinsUssmaiidiey Jeanunsn
thanlddsdodudingAuing 4 AsnduandisUssng saufantsinn ansiaunasusiares
Uszinalngsan tuusernauiistlagtiu daauthgnszsuaasugislaniidiulusenisudstunaznisda
fumsnsiidledmaulatngnisdiiiunisssiadsesn fie msfnddraalaniiditesnsnisnaind
NIN9IUaENAINTaY BeANTgINAITARsEAUnTaNlunn 9 A Y ARunTeuesianIg
anrunwludunisiu nsuivs wmalulad audvisiuamnm Ussan uazgduuugsialag
AATILAINANTNUIRGEUNINTIRAIATIA NS0 tasusAa wardsau nsUssfiuduadedy
dannaediu Kolbe et al. (2021) M3119MLINAIALAEAINENITAMULTANTTHIUNTH0RNNANTS
ANLLNUVRTIANAVUIANANUALYUINLBULNNDIVDIAAUBLITN WUINNEBULNITIANITHEAN N
L399 wazuinnssy nsaduayuainiguiailuesiusznaudidglunisesuasnelszansainnis
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ds98n 72078 Chelliah & Lee (2020) ﬂ’15ﬂéIIUHiENSUENﬂ’]iﬁﬁUﬂHu%@ﬂ%ﬁU’]ﬁIuﬁ’]ua’Wﬁ’iﬂ’]i
Usrnanadadumelures SME uaznansenuseUsyavsnmmsasesn uenani Sunsane fvintessam
(2558) namisnadugnsveanisianisdenisaseenvedlamisvianatazvuindenvedlng &
nadugMsvein1sdseen Usenoudie nan1sAnduauiiunsiu warnaniseudueulileiy
N asiuldidssansawnsdseanivansesduseneviiannsaidunaiedneninlidnee
Bunlovieresnisnsy nMavdnmsuianssy melulad msdudunumesiiunsiu mspain s
nsadanmdsIvesITannsaaisanudesiunasanalindalituguilaalminniuing
nalUluaunan

5M15398
n53duafaildguuuun1sideidsuunn (Quantitative research) usIUTINTOYA1N
fuszneumsmsdseenySouiiannsideuliiynatunsensiemndd
UsEvINIuarnNquiiegns
Usgpnsillunsiseadsd W6un fussnaunmsnisdsoonyiFouiivansdouiiyanaii
NIENTNNIAYE
yuanguiaegefililunisideaded AITEMYUATUINAIBE19AM Hair et al (1995);
Comrey & Lee (1992) finugiinvunnvasdegafivianzay fe 200-300 waz Hair et al (2010) 161
wuztimunvesineg e ilFlundensiivmnasiedne 10-20 wiwesshuusdanaldlumuideiu o
Fan19ieadaiifuusdunalétiuig 17 fuus suaiegnflinzauuasifisamednasiioss
ffow 20 11 x 17 Fuusdanald wirdu 340 feehs iedestunisgamevesteyalunisdadiu
wuvasuanalaewiusiugn Sevay 20 vildldiAumesawivue wihiu 400 Faannmaniseuaani
ruIaresnguiiegsduifiansntuldlunsinseidismaianisiinesilunaauns
Tasaads (Structural Equation Model: SEM) fsunisideluafsiifielmdulumuinguszasduns
n13Anw3eln15duAiI9g1auUULRIEaS (Purposive sampling) H31uILNAuRAI8E19 400 AU Faudu
Frurufifisameanunsatdiunldlunisimseidemaianisinsieilanaaunisiaseaiing
(Structural Equation Model: SEM)
MIAUTIUTILAZNITIATIZTDYE
mafunusadeyafitesidunsiaeadauuasunumsesulay saaduiv
Foyamalnsdmiaeuamiufietnsdiimun delafunaniefudeyatufeimuasumudniy
g 400 YA
N173ATIERdaYa N1TILATIEYinAneY (Regression) SIINTIATIERELNT5LBA
1A59@379 (Structurer Equation Model)

NAN1539¢

1. NARTIVADUKALIIANLADAAGDIN1TUTEYNALTRUUT1a09 SCOR LvaLiNUsEANTAMN
nnsdseenyseudeaniulssnalne
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A1599 1 Han1TIATIEviesAUsENauBudunITUTsgNdldluuTIaee SCOR LivaiiuUseansnInng
dwanyiseudeantulszwmelng

fiawus ,
il EF SCOR COMAD EXPP r
Giumi . p b6 SE B b SE B b SE B b  SE
dunala

Eco 680 100 - - - - - - . - i . 468
Con 655 101 108 - - - - - - . - - 429
Labor 437 676 088 - - - . _ . _ . . 101
Tech 629 994 103 - - - - - - - - - 39
Gov 203 438 15 - - - - . . . . _ 059
Source - - - 948%* 100 - - - - _ _ _ 398
Plan - - - 90 784 082 - - - - - _ 620
Make - - - Jo5 723 o4 - - - - - , 506
Deliver - - - 296"% 340 058 - - - . - . 087
Return - - - 6307 624 053 - - - - : . 397
Improve - - - - - - 878 100 - - - . 770
Meeting - - - - - - 6287% 774 130 - - - 394
Building - - - - - - 805 806 065 - - - 648
Reduce - - - - - - 351% 382 151 - - . 123
Achieve - - - - - - - - - 6919 100 - a78
Finance - - - - - - - - - 6497 830 146 421
Market - - - - - - - - - 593 788 147 352

}(2 = 52.428, )(2 /df =.920, df = 57, p-value = .647, AGFI = .959, GFI = .985, CFI = 1.000, NFI =.982,
TLI = 1.004, RMR = .014, RMSEA = .000

NEWR : SeAUdudAYIEiia  *p > .05, ¥ p > .001

INANT197 1 HaNFIATIENTUsEENAlFUUS1aes SCOR Llalfindseansniwnisdisen
seudeanlulssinalng laadyinsiaasumnuaenndedvadlung il g = 52.428, ¥ /df =
0.920, df = 57, p-value = .647, AGFI = .959, GFI = .985, CFI = 1.000, RMR = .014, RMSEA = .000
Tnosviinnuaenadeadulumunaeisivun fe ' /df = 0.920 FeflAtionndn 2, dudl RMSEA,
RMR taz SRMR Atfasnidn .05 wasdvll GFI, AGFI, NFI wag TLI d111nn31 .95 Feasuladnnis
Uszgndlduuudiaes SCOR ilaifindszansnmnisdioany Soudseenlulszimelng Usznoude 4
aeAUsenav bun 1) Jadenieuen (EF) dalaaindudsdanald 5 dawds loun aenaasugia
(Eco) guslaa (Con) u5931u (Labor) tnalulad (Tech) wagiguia (Gov) 2) nsuURuvedly
9UN1u (SCO) Faldanndaudsdaunale 5 dauds lawa n159139uky (Plan) n1sdaniunasinghiu
(Source) N13w@n (Make) n153adI(Deliver) taz N1583AU (Return) 3) AUlAUIBUNIINITUYITU
(COMAD) Falaandnusdanala 4 daunys laun Usednsninuesn1swds (Improve) N1snannanig
@ (Marketing) N wanwaluoddue (Building) uaz n1sansumu (Reduce) kaz 4) Usednsn1mnis

64



RMUTT Global Business and Economics Review

dseon (EXPP) falaansdudsdunala 3 dauus laua audusavesesdns (Achieve) Ananimsiu
n13434 (Finance) wag ANEAINAIUNTITAAIA (Market) Lasieilnanisiiasignnisuszgnald
wuUTIR8e SCOR WaLiinUsyavinImnsdieanyseudantulseinalng a1u7150uanInnIng 3

?P.9.9.9.

o &
NU

Source Make Deliver Return
749 9% 73 30 B3
Labor
19 44
: ®
oONE" )
63 58 25 65 Finance
40
42
O
Market @
47 24
24 o ”
Gaov 65
@_' Achenvement
- 3 ®
48
Con
iz
43
Marketing Building Improve Reduce

Chi-square = 52.428, Chi-square /df = .920, df = 57, p-value = .647, GFI = .985,
AGFI = 0.959, CFl = 1.000, RMR = .014, RMSEA = .000

awi 3 msUszgndlduuudiaes SCOR aliuUsEaNEamN1sdseanySeudeaniulsendlny

1nnmd 3 MsUszgndldiuudians SCOR ileifiuUsyansnnnisdsoanyizoudseen
Tuusewnelneg Sardail y° = 52.428, df = 57, adadl p-value = 0.647 Fau1nni1 0.05, Adadl
7 /df = 0.920 Fatfenin 3.00, AdE AGFI = .959, GFI = 0.985, CFl = 1.000 31191 0.95,
A1 RMSEA = 0.000 waz RMR = 0.005 Fatfesndn 0.05 §sflanuasnndosnauniunisinaifinmun
TusgAuieensuls uazoglunusinaunaud
2. wanmsAnwinisUsegndlduuudians SCOR leifiuUsyAnsnmnisdseanyFoudioean
Tulszmalne

a

NANNTILATIEVAIBNDNATIN DNTNANIINTI WaLdNTNaNI9way sEMIemILUsAmALaY
fudsna wuin 1) ddaed X = 52 428, df = 57, A p-value = 0.647 Faunnin 0.05, A1dTl

X /df = 0.920 Fetipanin 3.00, A19UHN AGFl = .959, GFI = 0.985, CFl = 1.000 Fau1nn7 0.95,

57193/1 RMSEA = 0.000 Lag RMR = 0.005 #9tiaeninnueififivun 0.05 wandliifiuiidainy
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aenAdesnaundumuinuiidmualuszfuisensuls uavegluinaminanndud Tnofuusnnsg
UitRsnuvedldguniu (SCO) FArdnsnaniansadsuindideussansamnisdioenyiSoudiean
(EXPP) 3nilan (.254) se3a3un Ao Mudstladunsuen (EF) (212) wazanuldiuisumanisudadn
(COMAD) (.150) aghsiitfuddavnsadffisesu .05 uannimuUstadnieuen (EF) Ssdedndna
nMedeuraUsEaNSnwnsdteenseudseean (EXPP) (.216) luvaiiediudianunsasiuiuesung
ANULUTUTIUNT RN LAlUSsUN 19N SWUetl (COMAD) tisauar 18.6 nsufjURnuvedlyguniu
(SCO) lnseuay 35.3 wavUseansnin n1sdseanysuudeen (EXPP) lesauay 24.4 uavidunniy

AN 2

M13199 2 ANBNSNATIN BNENANINTI LAz BVENAN1LeY TenINILUTANTRLALAILUTHE

fianUIna COMAD SCOR EXPP

AauUsame TE DE IE TE DE IE TE DE IE
EF 431 4317 00 594  594*** 00 427  212%  216%
COMAD .00 .00 .00 .00 .00 00 .00 150 .00
SCO .00 .00 .00 .00 .00 00 .00 254 00
EXPP .00 .00 00 .00 .00 00 .00 .00 .00
R - Square .186 .353 244

¥’ =52.428, y' /df = 920, df = 57, p-value = .647, AGFI = .959, GFI = .985, CFI = 1.000,
RMR = 005, RMSEA = .000

Nge) (TE =8v5wasid DE 8nsnan1ansa =, IE dvSnaniewey =,

'
o w [y o w aaa [y

0.0 tudfunadafisedu*s (p < .05), ** Juddymneadfiszdiu 0.001 (p < .001)

a

Han1snageUaNNgiy wud 1) Jadenneuen (EF) d8nswanensadauindeUsed@nsnim
n1sdseanysuudteantulsemalng (EXPP) agaiitadAnyniadanssdu .05 wazddsnina
MInTuBaUIndon1sUURLvedlggunIu (SCOR) wazaulausaunianisudely (COMAD) aes

TlydAyneadAnseau 001 Jswausuanuigiutes 1 2 wag 3 uenainiilladunieusn (EF) fadna

v

dnSnan1edaudauan lnelin1sufuiReuvedldguniu (SCOR) wazaulauIaunianisusdy

9
a o [ [y

(COMAD) tlusnusaunans agsdidedAynvadfniszau .05 Jewousuauufgiude 5 wag 7 visil

N a

n1sufuRauvedgauniu (SCOR) Hansnaniwssieusedninimnisdseenyseudioaniulssine

'
(% aada

Iny (EXPP) pg1siidadAynisadansgau .001 sauveaulatussun1eanisuasdu (COMAD) &

[

a a 1 a a 1 a 1 I a v o QQ‘NI
amwamqmamaﬂizammwmimaaﬂnLiaumaaﬂiuﬂizwml‘ma (EXPP) 88191 U8@NAEYNNEDAN

o

AU .05 IRUTUALLAFINTE 4 LAz 6 S19asLBEAAURITINN 3
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M1399 3 NANITNAFRUANNRAFIY

AUNAgIY  1duNe (path Analysis) Fulszans t P-Value wan1svngau
LUNg
H1 EF -—> EXPP 212 1.974 0.048* YUY
H2 EF -—-> SCOR 594 8.045 YUY
H3 EF ——> COMAD 431 6.528 YUY
Ha SCOR -—> EXPP 254 2.978 0.003** YUY
H5 EF ——> SCOR -—> EXPP 147 - * YUY
H6 COMAD ---> EXPP 150 2.030 .042% YUY
H7 EF -—-> COMAD -—> EXPP 064 - * goUSU

|
o w a

nanewme  * dedAynneadfseeu 0.05 (p < .05) ** duddgvneadniseau 0.01 (p < .01)

>

dsduazanusiena

lunansusegndlduuudiass SCOR ieiaszansnmnisdseenyioululsumnelng
WiomunazasaaeusUluuANLdIuS T samaueansUfoRnuvedddgunuaulsiuieuly
nsuistu wartladeneueniiidninaseuszansamlunsdeenyieuvedivelaeiinnuliuioy
Tunsudadududuusdunans Gamuilieaiinuaonndosnaunauiluszduiisousuldlaeiia

sl X = 52.428, df = 57, Adil p-value = 0.647, Adail £ ©/df = 0.920 gl AGFI = 959,
GFI = 0.985, CFI = 1.000, A1 RMSEA = 0.000 uaz RMR = 0.005 lnsdnSwaiidinasionasiii
Usgansnimnisdsesnyideuludszimalneuiniige Ao n1sufiReuvesldguniu (SCOR)
Usznausg M3nauey wiasinauiisiannin mssdniiilussansaw nsdndefianansasesiusie
nsasundas uagnisdsiududndifiussansnw msufoRnuedisgunudud dud nans
wazUanenih Tavmsdsiuiiannsanevausseruslnadsnaliesinsisyavsamuaranssously
n1saniiugsivegeliusednSninasnndesiu Bolstorff & Rosenbaum (2003) nandfieuselevily
n1511 SCOR model arl#lugsia Idud n1sandiunu uagnisliuinisgnddu esananunan
psufensiadulaluiuny suiinsivuasuredsgunuuasuandfifiuegisdnaulaenis
Tinelulaslunisanaladouazaldanesng q funuedmadeilnfinduiosas 1 - 3 edreiiies
NnUluNsUSMsnuaulgaUnIL wazaanadadiuwideves Femandes et al. (2017) N153ANTS

watlgaunu ddvSnasdonansnndunuvesesdng uenanidnnesrnsneinisuszaunudisa

o A

mMsUfoRndAian Ao msatuayuiunsianissefugsindnduialsgunulsisiussansam
HadudvdnaidmasonaiiulszaniamnsdienyiFeululszimalngsesasn fe Jaduaouen
Usgnouse nanguilaa anziasugia walulad uleunevessy uazussnu Ndssaniansauas
ysdenrenaLiulsyAvsamnisasesn Mesdnsiarusndudesdnanguilon fussnu uleue
finedgunaliinisduaiunaratuayunisdseaniidanunuianasninistiomdeludiudig q
wenaninmaifiuussansamemalulaslunsdniiunuamnsatielfiAnauasainuazain

sasalunisaniusuegniiguninaenndesiusuudiass Diamond Model e Michael E.
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Porter (1990) Bsn13uimsganaszninsszmadnduazdesairsnnuamnsoudsduldiiouaanm
arulsuieulududadonisnananusnaiiuiinng 4 dslunindudwsdonduiusinsfuiu
Uszimanaginsuszimanuiinisaduayudaaiunniniaizedisseiledluvaeidendiu Escandon-
Barbosa et al. (2019) nanafiapnudnsalunisaiiusnunisdeen uenanfiansandadenieluway
meuen udwduiedeudmiunsfindaanuannsamsnsutsiu T uinnssu arndunada
Yosnan LazAundeunigiiansdseen uaztladedvinadidwmadensiiivuszdviaimnsdsesn
niFoululssinalnetdesiian fe nsafrannuldiuisulunisudsiu Usenause nnsanduyu
AUAINANLANTHER N MENwAlYDsAUA uay nsratauazn1sURTRNNT Fennsademnalfiuiey
agluvszmamnuasnsdlifmalulasfdnunlflunisnidnifivssansamsinians uenaini
Awdnwaidud samfansnsnaiauaznisufiinaieduaiulunisudugiidedrialasanie
nsdseandiinnznisunsszuiavedsafiotitulmidsalinismaaduludedunnunniulseney
fumsdndsiiaindsalsinanmwidesvessavinnnnisidsiianin aenrdesiu dunsans fvindessam
(2558, . 130) Im8{]%%’8maé’uqm‘émﬁﬁqa@ﬂ‘ia’mﬁwmmﬂmqLLawmmEJaﬂmJizmMma AT
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Abstract

The objectives of this research are to test the value relevance of taxable income
applied from the valuation model of Ohlson (1995) and to study the impact of corporate
income tax planning on the value relevance of taxable income of firms listed in the Market

for Alternative Investment (MAI), excluding financial segments. Data was collected during 2020-
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2021 (totally 339 firm-year observations). It was analyzed with percentage, mean, standard
deviation, multiple correlation, and multiple regression analysis. The results showed that no
statistically significant relationship between taxable income and stock price. It implied that
taxable income is not a factor in determining the stock price. However, if taxable income is
used jointly with book income and book value of equity, it will have value relevance
significantly and can explain stock price better. Additionally, the findings showed that
corporate income tax planning is @ moderating variable that impairs the value relevance of

taxable income to investor decision-making.
Keywords: Value Relevance, Taxable Income, Book Income, Corporate Income Tax Planning
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Price 0.463%** 0.559*** 0.225%** -0.034 0.115 1.000
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(multicollinearity) Fsanunsaiduuslviiasginisanneenngaiiienaaevauuigiuludivdaly
1# (Hair et al,, 2010)
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Tungueng 55-59 U fnsgaydenannmussnuiadounniign 329.23 Auneaaniael wazdnsinig
g duindoiena: 10.13 ded danquenginaneglusiilndinfeausiiuszaunisalnnsyiaugs
dmiun1suszanuAIN T EENERAINLTIY WU nsUsEInaAanAdulsEANS LU Ia8q
wurldfunsidsuudasmuszeziiandaianuaaiaadeudi sntiuannnisnigainlsaszuy
lnadsulaiin lsavesszuvduiuguaznaiulaans lsavesieuldvie lnvuinisuaziunzuaddy
Tsmiden oivrzaadenuazauiinunifertunalnvesniduiy 1HinmsUszinamnsgyidondn
AMLssLNSRTINsAsuLUadlaelads Fawanisuszanuuandiiiuinnisgadendnnn
wssnufunltifiutunnaivnnnie waenguoigime
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Abstract

This study has two objectives: 1) to measure labor productivity loss from 2004 to
2021 and 2) to estimate labor productivity loss from 2022 to 2031, classified by cause of death
and age group. Cause of death here means death from disease, disorder, or injury from events
such as accidents, physical harm, etc. This is a macro measure of labor productivity loss, using
discrete data and comparing partial factors of production. The results of the study reveal that
the cause of death from all forms of malignant neoplasms generates the highest average labor
productivity loss of 677.61 million dollars per year and a labor productivity loss rate of 10.68
percent per year. For deaths in the 55-59 age group, the average labor productivity loss is the
highest at $329.23 million per year, and the average labor productivity loss rate is 10.13
percent per year. The aforementioned age group is close to retirement age but has significant
work experience. In the estimation of labor productivity loss, the model coefficient of the
change in trend over time shows low error, except when the death is caused by diseases of
the circulatory system, genitourinary system, endocrine, nutritional and metabolic diseases,
diseases of the blood and blood-forming organs, as well as certain disorders involving the
immune mechanism. In this case, labor productivity loss is estimated from the average change
rate. The estimation results show that labor productivity loss tends to increase in all causes

of death and age groups.
Keywords: Labor Productivity Loss, Cause of death, International Classification of Diseases

uniin

Usswdlnedoundyiuanurimeveinisidsunladasadsussnns Mg usany
YUsEIAanas Lagoadnailiiasugiainnisvzasimaniosnuanaauiidussnulung
HanAuA A UINTIUNANYAINTIN gRaMNTTH Lazu3Ins lneynaian1suaniauddysendn
ANNSHARLAZATHAILLATETAAVDIUTENA BnTtnsIALARLRISILT U TNaR LU Ay
aunmduduiadud dgivilrsemalngliaunsosnsgaulsftndufudnussmansliuiunans
(Middle-Income Trap) luguszinaiiisneldgs (High-income) (noslmsugAaNITUIIL, 2564)
uen9niusEmAlnedinadisnsninataiugsin (Total Fertility Rate) vioshuiumsiynsiadesie
gudsluioadapiug (01g 15-09 T) Tuwnliiandiasewreiiloslnglud 2507 fdnsnsasayiug
W3dIUINYATHOEUGR 1 AU 1INE9 6.25 AU WAluszazaeNdnIINISRSYIUgNADY 9 anasee
owiosaulul 2564 widewies 1.33 Auwintiu (World Bank, 2023) ﬁqﬁé’mﬁmm%ﬁgﬁuiﬁamaﬂ,ma
Antuldanndatenmedinuuazanimasugiafinisudeunas iy naifisduvesnisidussluns
RNRPLLNAVIIN mmiiummuﬁ%ﬁmﬁmm%u syudenunTeululdveuATYgAINITIuYes
mam%’masﬂmwLLmuﬂsaUﬂ%’aﬁﬁﬁﬁuLﬁudauﬁwﬁ’zyﬁﬁﬂﬁﬁmwmsw%mﬁuﬁfamaﬂaéwﬁiaLﬁaa
(FnuUANENITUMTHAILINSLATUEN LA FINULIIYR, 2563) wenanidleiUssuiisusasinis
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LARHTW (Crude Birth Rate) hazdns1n13nie (Crude Death Rate) wu31a1ny 2550 f9nsinisiiad
Fnfovaz 12.70 wardnsinismefosar 6.30 Fsluszozdeundnsniainddniiuuiliuanas usdns
mimaﬁLLu’ﬂﬁmLﬁmgqsﬁuaehwial,ﬁawﬂu% 2564 fiUszimnalneiionsinismieiosay 8.40 LagdnT
mMainfiTnvdefissdesas 8.10 Teunidnsinismedosas 0.30 F9019EMANTENUABAE TN
uazszulATvgialaesuldlusuian (nnil 1) (ueyy Jusnsaunnsal uasemdnn vuty, 2563)
dmsuusznalnglul 2564 Swaugmertanun 550,002 au Tudwaudiigmedinsumg
n13ene 379,318 Au Anudesas 68.96 wazhinsivanmnniseie 170,724 au Anluseas 31.04
wazidleduunanngnizmeidu 10 ngu audadsuunlsaszninsszima aduudluaded 10
(International Statistical Classification of Diseases and Related Health Problems the Tenth
Revision: ICD-10) WuHTIUIUEAY ULagdnI1N15AesaUseyIng 100,000 AU 3 Suduwsn Lo
I’iﬂmL%LLasLﬁfaqaﬂnﬂﬁuﬁm (Malignant neoplasms, all forms) #1g 83,795 AL 9RIINITANUYIIAY
128.50 lsaszuulvaiisulaiin (Diseases of the circulatory system) a1g 75,848 AU 8RINIIANY
Wiy 116.30 wazlsavesszuuniaiunigla (Diseases of the respiratory system) Mg 43,937 Ay
SAsInsIEWiniy 67.40 muddu (13197 1)
mﬂ%’azﬁaﬂWimmanﬂszm%uﬁuﬁﬂﬂejmig]f,yLﬁawémmwLLiN’m (Sungkaew, 2020) @
danansznusomdussnudaiutaduddylunisndawazimuilssme oty nnsAnwnSaiised
fnquszasAiloTanisgaidenan nwisanunazUszanuA NSy donannmussny $1uunmy
a1 uaznguengnie Taslidoyannindduunlsnsswieussna atuudluedsd 10

o |
—

12

o -

T T T T T T I T T T T T T I T
2550 2551 2552 2553 2554 2555 2556 %557 2558 2559 2560 2561 2562 2563 2564
ear

+ dmsuAieildw (Crude Birth Rates) ® dmsenu (Mortality Rates)

A 1 9RSINSIAALTN LagdrnsINISANe #auserIng 1,000 AL U W.A. 2550-2564
10 NBILNTAARTUATUHLITY (2565)
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v

M151991 1 F1UIULANY UAEENITINTANEREUTEYINT 100,000 AU AudniTwunlsaTEnIeUseine
adunnly ASN 10 vasusemalnglul 2564

dmanInNg svidlsnnna 9 2564

(Causes of Death) UV ICD-10 1w (AY) S
Iiﬂmﬁmamﬁmaﬂnﬂ%ﬁm (C00-D48) 83,795 128.50
(Malignant neoplasms, all forms)
lsaszuulvaioulaiin (100-199) 75,848 116.30
(Diseases of the circulatory system)
lspuassyuumaAumgla (JO0-J98) 43,937 67.40
(Diseases of the respiratory system)
NANEAMENUBNYRINTUIBLALNTAY (V01-Y89) 38,870 59.60
(External cause of morbidity and mortality
Other accidents, including late effect)
TsARndouazUsan (A00-B99) 39,773 61.00
(Certain infectious and parasitic Diseases)
lsaszuuyszam (G00-G98) 28,076 43.10
(Diseases of the nervous system)
lspvasssuvduiuguasmanutaansy (NOO-N99) 26,962 41.30
(Diseases of the genitourinary system)
15ASTULEREDIMIS (N00-K92) 22,051 33.80
(Diseases of the digestive system)
Tsavesmaulivia LnvuInSLasnsUDAT (E00-E88) 18,786 28.80
(Endocrine, nutritional and metabolic diseases)
Tsaden afrvasadonuararufnunfifieniu (D50-D89) 1,220 1.90
nalnvaagiidquiiu
(Diseases of the blood and blood-forming
organs and certain disorders involving the
immune mechanism)
ANYAUNGUEALG 379,318 (68.96)
melinsunguane 170,724 (31.04)
MeTiavn 550,042

1411 NOIYNTANENTUATUNWINY (2565)
wanewie: lusiduAefosavvessuiuimensuanauazilingvaive

o

ngUsTaeAuaINISIY

1) iedannsgadendnnimussnuauannnisnie wazngueigimslulsunelneg
faustd 2547-2564

2) WieUsEannAIN g AENERANLIINUAINEY LagNFueTYLANY faust T 2565-
2574 A1neAduUszAnsuuuasanualiunisdsunUainiusreziial wagaNA1EnIINTg

Wasuwaafeveadninsasyiulnvegadunannnt sy
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N1INUNIUITIUNTTY
1) MTIANITHEANTNLAZNTPYLAUHFNN NI
myinannmussudumsiSsuiiisunananiutladonisnaniltlusagieulsifius
nafisturioanasesuszavsnnlunsndn Tnsndnnmussnuialdnuandaiilddordusen
§1uunile ‘vﬁagaﬂ'wwamﬁmﬁgwmms{lﬁml,imm (OECD, 2001) TN ANEA NS HUESD
Tuunlaog1etioy 3 38 (Sawangloke, Santipollavut, & Thamma-Apiroam, 2019) lawn 1) n133n
TnsnisiSeuiisuiudadenisndndiuunsendunisiandnnmeuuuisdiu wazn1sinndnnin
g5 2) nsiamudnvazasteya wuneamdunisiandnninussuniusnyuzdaya
wuusieillos wagnsiandnnnusanunudnvazdeyauuulideriles uaz 3) nsianusziuly
nMs@nwduunduseiugania uarTEiUNMAA F9INLUIAANITIANENAMLIIUAILNTALN
Ussgndldlunisianisaeydendaninusanulannisnis
nsiansgadendnninussnudunisianisgaderuaunsowazUssdnsninues
ussuitldlunisudnduduazuinig Analdaniyadwandavsietadoussnuayldnanan
\RALVDINTIIY (Average Product of Labor: APL) #30RanAIWLI99U (Labor Productivity) tagiin
wAnAnLssulFauiudugmoaglinsgadenannmusessn (Labor Productivity Loss) 89
Bnsihduiinisedshednldlunsdiinsuemgdeyasiuaugne warldialussduumanada
n1sdnelunInsiuveialseina (Sungkaew, 2020) unanidsamisnianisgnydondanin
wssuluseiuganialdnnnsgadefurhauaniymauain yumanmdangn ywwanmans
(Ungar et al, 2000) n13tAngURLMATENINaN15Y19U iT8UBNNA1%191 (Oliva-Moreno, 2012) i
TiAadymnsmgaanuiielinalunissnwguam annguatmadsnanaiuisaianisgadonds
amussnulaannisasydeiuyinau (Working Days Loss) n3an1sgeayidedvingaiu (Working Year
Loss) Snuaaildandiuand a Yuiingluaudsensfiannsonluusiarerdn dwmiuliiigydetoue
(Total Year Loss) Aruaniléainsiuaudiudeundfinnglusuislengiadovesuszains (Life
Expectancy) %adau’lmjmiﬁwmmmiqagLﬁEJwﬁmmwmammﬂ%ﬂmsﬁﬁmu (Working Years) 1Ju
ndnlumssunmeugndsnanninussnunmsuaduivilifemyavhaurieduaanisrha
a3 viseldAmnadlunsdlane (wen1iad uylassade, 2534)
uenaninsinnisanydendnnmussnulussduganiadiamsoduunnisgadonde
AMUsIURaFurunsgads Tiua 1) fununismss Suunsenidudunumanssiidueldded
Aerdostunmsdnumenaiiinduainisa msuiadu wargifug uasdununnssitlddenna
Aeatasiunisinuilasass 1iun Afunia adisin A191915 wagaaudenieaingiaing
(Chantith, Permpoonwiwat, & Hamaide, 2021) iamﬁqﬁunuﬁLﬁ@éﬁu‘i@amamﬂmzmumiqaﬁssu
TunsdifilAnmnnisaifiiieadesiunszuiunsyfisssu wag 2) fuyumadon aunsaUseiiuyasile
mﬂyJaﬁiwaqmémmwﬁ@Lﬁ&lﬂmﬂmimadaui’aé’umﬁ (Paileeklee et al, 2010) lagaunsnILLUN
Husaustanoutoviinu daefevieu waetoindenoignu wagdsaunsoianisgadeldanms
PINNULAENIVIAUTEANEAMNITYIUINN1E LU (Fyiien UssAuya, wanu Wugis uay e
fw Usenugns, 2557)
1NNITNUNIUITIUNTTUANITATMUNNTIANEANINUTIULAL N T YL IR FNN N
wssnulduans Btenisiniadatas fanisgadondnnmussnulussduannialasmauieuiiey
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Hademsndanuuusdnnaglifeyauvulsiseies Tnedumsinludnvazdununsdenaindiuiu
fpnomuanmnnsnne uaznaueNgine diiuaanyarmanansieatoussauaslingn
amusstaziwailfuiuinnumenslfnsgry dosdnamusany
2) MIUTEUIUAINSFYLFINEAN TN

NWUIAANITIANEAN NS INWYI ITaNTaAwIamIN Ta denannnessnula
pglsfnumasnuadinarnidumslideyaiinurmanlusimiovmadslilfuandvifuiuuliy
mMaBsunlasesnsgydondnnmussenluowanld Medmninisldnisussnurnisgade
wannmlueuanaztglfansnnaunuiieanaugadsiienaindulag quid dufnayd uas
Anz (2550) leduundsnsuszanurwannmussauoonidunsussnaruualunsdsundas
muszernalasiufanannmissnuasiuegiunandianniosranaalusuresaunisannes
Wdunss uagdszanamnsandanmadsuulasaoindsdisnsdnanannsoussgnalilunis
Uszanaunsnisgapdenannmusanuliidesninnisuiumsgadondnaimusanuduinildan
MsyaRARNNLSINURAIiUTUEmeT AR UL ALY

1%
P

] a aa o & v % Aa oA o d'
Vl\‘iUﬂ']i‘W"U']im'T]ﬁﬂ'ﬁW?J']ﬂim'ﬂ’]Lﬂum@ﬂimﬂmammﬂ'ﬁquuqLGZJ@ﬂE)LLaSLLiJuEJ']N']ﬂVlf:]ﬂ

A
aad v a

anunsoldrnadnfiviedu 4 &7 1dud Arsnvesrnaiandeuiiddends (Root Mean Square Error:
RMSE) Aaaandoudiysaliade (Mean Absolute Error: MAE) enesidusienaannndeudiysaiade
(Mean Absolute Percentage Error: MAPE) (85%1 unsan wag dunde n1ustiung, 2564) wag Theil
Inequality Coefficient (U) visiiAn Theil Inequality Coefficient @adusmennsalrnuanunsaiunis
Uszu1aumIn19@n@ (Paisarn, Butakhiao, Chancharat, & Chancharat, 2019) 1ag@1415091bUN
MuazldEnveInguaLANLAAAlARe s I nsalfildlnssnuneeniduaueanAdouan
Aade (Mean Proportion: U™) AuaainndewainAinuuUsusau (Varance Proportion: US) wae
ndmildanunsaesunelé (Covariance Proportion: US) (Farshadfar & Brimble, 2008) Walauvan
anan1sUsTunAn@oliA1 RMSE, MAE, MAPE uay Theil Inequality Coefficient e wagngy
avmANLAARLAABUTIaINTsUEliAIRdY (UT) uazAeuuUsUsIu (U°) doslldndiuiin
A8

AaiunsAde
1. MafiuTusindaya
n9ifeadailldtouatoyanfogd (Secondary Data) faudt 2547-2564 52 18 T Tae
Iﬁﬁalﬂaﬁlﬂﬁl 1) IMIUERIGTUNAUNGUAUNS ULATNFUDIYVBIRAIY INNDIYNTANANTUAL LI
NIENTNAITITUEY Uag 2) TayanIFnTAUAMTTNIY LastayandndusiuiaTiuvesseme
INFUIAITLAN
2. Femsfinw
MsAnwmuiaguszasdn 1 nsianisgaidenananusanuluseduamain (Macro
Level) TnsmsiuSauifisudadunisudnuuuunigu (Partial Productivity) uaglédeyauuuliiseiiies
(Discrete Data) Ingfiaamuiuvinandnadevews1u (Average Product of Labour: APL) %3
NARATMUSI9IL (Labor productivity: LP) Litethranisfuiadananilaluldlunsmnisgnyde
WAL FaTl
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APL = GDP/L (1)
44' - a = A4 a = I a v«
W8 APL A8 HAKGARAYYDILTNIUNTONTANINUINNU GDP A yad ndniusiinasiuvesseine
(Gross domestic product) Wag L An naiusis1u (Labor force)
NNANTAMUIUREANINUTIUT RN IanIN S EurEnn1WILT991Y (Labor
productivity loss: LPL) a1nn1saglalagldnaduiandnnimussnuilanuiuitnuiugaieasla

(%
a

yarvesHAnAmusITigapdsly (Sungkaew, 2020) fsil
LPL; = APL x DL (2)

LPL; = APL x DL, 3)

puEnnsT (2) uas (3) LPL Ae UAAINNTALHNENNINUTIY, APL FB NaNARLAA

—~

VDI THUNTONAANINUTNY, DL AB I1UIUARY, | AD ANVANITANY WAL | AD NHUDILLANY
dmiunsnwimuinguszasdi 2 maUszanunisgadendnnmusee 193503
Uszanauen 2 35loun
1) mwizmmmmiq@L?mmamm‘wmeumﬂmsﬂizmmmé’mﬂiz%m‘ému
wuusaewultunsAsunasusyesan faunisdoluil
LPL; ai + biT (4)
LPL, = a + bT (5)
AwENNNST (4) uaz (5) LPL Ao nsgaydendnninusanusiod a fie A1asil b Ao A

Doy

a

duUsAns T i szevlian, | Ao @WvANIIANY ua j As NauBnENmY
2) miﬂizmmmﬂﬁﬁmwmim?{EJuLLiJmLaﬁamaqé’miﬁﬂﬂiL%%@Lauimﬁuaamsqiylﬁa
HARNNLTITUATINTOUTEUIUAINTAYFINEAN TNUTINY Seaunsseluil
LPLy = LPLiy (14¢)! (6)

LPLr = LPLj (1+9)" (7)

MuaNn1s7 (6) Ay (7) LPL; e A1UseaainI3vesn sgaydnanninuseny s Ui T
LPL, fo mnsgayidondnnimussan U 2564 g fe Snsinsiasuuiasadsuesnisgyidonanam
ussany (lurel 2547 9 2564) t fie FaszEvIifioInTUsTINAIA IR dERARn LTSI
90T .. 2564 WU MNABINTUTTINUAINTEFENEANMILTINLYDST 2565 UnU t = 1 118997n
U 2565 W9y 2564 Wuszeziian 1 U i fie awvnnisne wae j fie nauenedniey

uenniilevIsnsidanuudugunniigalunisussanaeinisgaydonannmussay
As@nwaSaildAani RMSE, MAE, MAPE, U, U™, U° wag US Tunisdmaulaidenianisusyuna
Andsaumssolul

RMSE=, [—> (Y —Y")° (8)

9)
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1 n
*Z(Y: _Yta )2
N t=1
N2
—2 (Y, )" —RMSE =
N t=1
i (Yf _Ya )2
U = (11)
1 N f a2
O NCAEA
N t=1
S (Gf _Ga)
U = (12)
1w f a2
=Y =)
N t=1
U = 2(1—plo,o, (13)
1w f a2
=2 =Y
N t=1

ANNELN1TN 8-13 Y A AIN1TEUALHARNMLIENUALTRT (LAa1nnisAi) Y Ao
! N a av v o—fa ! A i N a cs'
ANsgadnannInussnunlaannisszanuet Y e AlaferesiInsgadenannInmssaun
lpanmsuszanue Y Ao Anadevesinsgadenanninusanuiuiae (aainnisaiuin) o
A ArdiuleuuuNInTgINYeIAINsgdenann sy (anni1sussunuai) o, fie Ardu

UeauuanIgIuYeIAINSE AU AR MRS UALTRSe (dannsAwim) pfe Fvdudsyans

waz N Aa IUINUNTN1sUTEUIUAN

HAN1TAATIENLALN1TRAUTIEHA
1) NERAMLIENU MIFEYFREnANILIINUlAgTIY
NANISATLIMNARNINLSIU WU Dudat 2547-2564 ANARAWLSIUREY 9,954.02
Aaaasanusal warldnsnsiiulawmiesesas 6.81 Al (11951991 2) Fa NEnMLIILTLWILTY
dwindulunn 9 U whlleiansannisgaydondanimussnudeialiannadnnmussuamuiudig
Ao wud lunquitlinsvanmvanisaeinisgadendnnnussulaeade 1,381.32 a1uneaans
ol wazdldnsnsasyidsiadeuinieiosay 8.18 sol ludiuveanquimauanmsnisnie wuil N3
8 a a = v €1 A Ao =~ a v
godendnnimussunulagdeninie 2,942.41 Suneaaisrel 1dnsn1sgayduiaioseuas
9.80 sioU dwmTumunguergdnieg wuii dnsayidendnnimussnueie 4,428.97 a1unsaaiided
o = a v |
wagdldnsnisadeiaiivsosas 9.04 sied
ag19lsinn wlindaninussnulaesiuvesussmealneazdivui i ivg @y uwinis
FOLFINAANINLIIUINAUIANITAY Uaznauegaaediudlduiingaumeuiu daluieln
n51uiUsemelngdinisgadendnnmissuannguanenng kasnguegdnelauniignia
Fududeaenn1sinnsaydoninnnusuauNaNaNNNNITAIY kaZNgNeNEEn1Y
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M19199 2 NERNINWTHNU NTFYLFINENNINLTEU FRTINTAULAVBINGANINUTIUULALENIINTS
AULAUNARN NI

waanw  msgede  nnsgonde nsgeyide AT aNINT dATINTG 9nTINT
U3991u NN WA NAANW N3 goudondn  gondendin  godenda
(Peaan¥/  usenu useuduun ussunsaiil dule awusseu au MNUTIU
4 AuAl)  duunenw eungueny  Linsuame  vewmEa Aaunga usau  nsdlnlinsau
AUNANTS gane nsANgY M AUMANNS  AANgN @NWAN1IANY
a1y (Frumeaans/  (Fueeaans/ wswu Ay a1gfny
(du ) )
aoaas/A)
2547 4,634.20 1,105.29 1,809.39 704.10 - - - -
2548  5,074.39 1,204.70 1,996.77 792.06 9.50 8.99 10.36 12.49
2549 5,943.88 1,393.96 2,324.81 930.84 17.13 15.71 16.43 17.52
2550  7,047.76 1,664.13 2,549.56 885.43 18.57 19.38 9.67 -4.88
2551 7,810.06 1,872.98 3,107.41 1,234.43 10.82 12.55 21.88 39.42
2552 7,550.80 1,794.86 2,974.41 1,179.54 -3.32 -4.17 -4.28 -4.45
2553 9,142.78 2,283.23 3,760.71 1,477.47 21.08 27.21 26.44 25.26
2554 9,939.22 2,625.13 4,121.60 1,496.47 8.71 14.97 9.60 1.29
2555 10,655.92 2,898.08 4,423.71 1,525.63 7.21 10.40 7.33 1.95
2556 11,266.37 3,277.05 4,800.21 1,523.16 573 13.08 8.51 -0.16
2557 10,918.09 3,362.62 4,756.18 1,393.56 -3.09 261 -0.92 -8.51
2558  10,756.12 3,470.38 4,796.68 1,326.30 -1.48 3.20 0.85 -4.83
2559 11,079.63 3,762.92 5,197.29 1,434.37 3.01 8.43 8.35 8.15
2560  12,231.93 4,088.57 5,602.35 1,513.77 10.40 8.65 7.79 554
2561 13,582.76 4,595.84 6,272.76 1,676.93 11.04 12.41 11.97 10.78
2562 14,583.24 5,403.47 7,209.06 1,805.59 7.37 17.57 14.93 7.67
2563 13,393.18 4,910.14 6,558.87 1,648.73 -8.16 -9.13 -9.02 -8.69
2564 13,562.04 5,144.33 7,459.69 2,315.37 1.26 4.7 13.73 40.43
iy 9,954.02 2,942.41 4,428.97 1,381.32 6.81 9.80 9.04 8.18

= o va o
47 AINNITATUIUVDIHIEY

2) MIFYLFUHFNNINLTHUTHUNATLANVFNITANY

Mgy dondnninussnumuaingnizie wui Tseumss wasidesonynedin (CO0-
D48) finsgaydenannmusanuanuIniianiade 677.61 druneaansael uazdnnsgyideiade
Yoway 10.68 Aol (3197t 3) vatinsmeluvszmalnglunguiliinnidesenirefisuuazviedd
Tudtu (C22) iflesen$reiivaenne vaenaulnajuagton (C33-C34) Tnsnismeainamgdenainia
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annsguyavselanguysTaduamaidffigauedlsauzifeen uasvanidsnsdudan Tuyvd
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Vo1- AQO- NOO- K00- GOO0- D50-
C00-D48 100-199 J00-J98 E00-E88
Y89 B99 N99 K92 G98 D89
2547 235.50 204.81 208.04 183.31 106.93 55.72 53.71 39.75 14.90 261

2548 256.88 219.01 207.99 186.59 126.69 65.99 66.33 42.54 29.64 3.04

2549 309.45 263.93 230.44 202.72 143.37 79.31 78.04 49.63 33.61 3.47
2550 376.59 302.24 268.68 244.85 179.11 99.34 92.13 59.94 37.06 4.19
2551 432.70 326.35 302.03 276.41 205.86 116.34 101.94 67.17 39.78 4.40
2552 423.28 316.73 290.79 264.66 197.57 105.01 98.45 59.66 34.66 4.06
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M990 3 MIFYFSRERNMNLTIT UaYSRTINMTALLAYINTEE SRR UL N3N (f8)
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S
U VO1- A00- NOO- K00- GOO- D50-
C00-D48 100-199 J00-J98 EOO-E88
Y89 B99 N99 K92 G98 D89
2553 530.98 365.03 378.23 360.76 271.12 134.44 123.28 71.58 42.36 5.45
2554 607.11 404.35 412.14 438.65 318.62 157.15 141.91 88.00 51.06 6.14

2555 674.22 427.62 461.33 493.89 34355 170.63 156.40 97.31 66.14 6.99

2556 762.64 443.99 478.39 612.61 381.16 189.05 187.66 129.89 82.85 8.80

2557 765.09 419.81 452.88 640.68 432.77 214.77 190.61 145.24 92.86 7.90

2558 795.29 415.37 464.21 665.49 429.80 227.59 199.08 156.50 106.97 10.07

2559 859.40 438.29 412.95 772.24 466.36 267.64 226.10 176.07 132.32 11.54

2560 960.70 476.27 452.01 826.82 510.50 280.94 236.83 190.82 140.45 13.23

2561 1,095.65 529.52 502.77 914.87 567.22 320.17 261.43 218.27 170.83 15.10

2562 1,226.06 599.71 495.98 1,085.79 701.02 381.51 310.87 276.19 307.28 19.06

2563 1,134.36 525.64 456.57 976.66 586.41 336.37 271.92 249.58 356.03 16.59

2564 1,222.00 566.85 580.02 1,106.11 640.74 393.19 321.57 273.96 409.44 17.79

iy 677.61 391.22 382.44 548.41 353.75 191.97 166.76 127.63 114.37 8.63

(10.68) (6.63) (6.33) (11.58) (10.81) (12.37) (11.30) (13.06) (20.22) (10.54)
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U fnnsgapdondaninussauedanniian 329.23 duneaaniiel uazsnsnsgadeindoiesas
10.13 sio? 509a381ngueNy 50-54 T MIgayidendnninussauiade 287.25 druneaaninel uaz
darnsgadoiadesosas 9.24 el uarngueny 45-49 U msgayidondnninussanueds 221.77
duneaaninel uardidnmnisgudsindesolunniigadosay 55.29 set fislinisgadondnam
wssnudlngidunguengneunisindon 15 U fadunssnuiiivszaunisaflunisvianugauas
annsadenennnuiludaidussniluteiiongtioondnld sildnsgapdondnamussaunguis
AMuERLazAslasuaLanlaogsIn

'
1 a

nsgayidenannimusanuluidazngueneiiyarnuandaiuly Fanninismesaus

IS i A

anedaosiuaniinvzdesgadondnnmusinuluswaaiiiyaniiginiingufiongandi lagaunse

Y
= IS

Analamndungaigluisinuauiuuinvieautiegindun wasinanlaluauiungs
Mssuaglinsagdsnann sy (wendad yalassade, 2534) 1w ngueny 0-14 U gads
Leglugrriemdmsanuuiminlueuanauseddinseadumidussuldazaiunsoadmwands

TrfuUsewmele

M131991 4 MIFYFIHEANNUTINY UAEBRTINTFYFHERNINUIINUARIMUNGLD LR

4 nguaginIg ]
0-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-70 Yauly
2547 67.47 32.14 42.87 63.39 71.56 83.47 93.16 102.24 113.06 120.38 1,016.09
2548 69.16 31.90 42.10 59.62 71.25 85.97 99.75 112.96 125.02 133.34 1,158.70
2549 77.31 36.10 44.30 62.51 83.46 100.70 116.84 132.31 146.71 156.19 1,360.98
2550 87.49 40.93 47.05 66.51 91.03 111.88 135.32 156.64 173.31 192.87 1,442.02
2551 93.07 43.28 49.18 69.61 95.70 119.40 145.77 174.65 199.98 219.24 1,896.13
2552 86.68 41.26 45.42 62.26 85.14 110.71 139.18 164.04 187.85 209.83 1,840.77
2553 104.64 51.30 54.59 71.34 100.06 135.08 169.88 210.18 239.60 270.07 2,352.77
2554 107.92 51.09 56.35 72.63 105.94 138.96 182.34 232.48 270.89 296.20 2,605.49
2555 113.70 55.53 58.12 7377 106.71 149.47 196.52 246.94 297.02 322.50 2,802.80
2556 109.33 55.27 61.44 74.20 109.27 153.16 206.73 262.62 316.98 346.75 3,104.02
2557 102.01 51.76 59.23 69.79 102.72 148.09 198.67 259.30 314.34 350.23 3,099.82
2558 93.83 52.02 60.38 66.75 94.71 143.58 195.79 253.67 316.94 353.52 3,165.48
2559 99.06 54.88 63.12 68.85 95.97 148.73 202.56 267.36 337.68 389.68 3,469.31
2560 101.98 57.65 69.32 75.12 98.81 152.46 216.51 292.20 366.85 429.90 3,741.40
2561 111.16 57.37 74.81 86.92 107.37 162.88 236.71 317.13 412.48 484.67 4,221.18
2562 110.42 60.94 77.95 94.21 116.77 177.94 263.74 355.48 463.00 554.08 4,934.46
2563 86.13 48.90 66.66 83.14 102.62 156.24 234.13 323.98 411.47 509.73 4,535.82
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2564 82.16 44.17 64.47 90.50 114.76 172.16 263.37 364.25 477.25 586.95 5,199.63
10de 94.64 48.14 57.63 72.84 97.44 136.16 183.16 221.77 287.25 329.23 2,885.94
(1.64) (2.35) (2.70) (2.42) (3.18) (4.67) (6.62) (55.29) (9.24) (10.13) (10.51)
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¥99s0u15v19 LnYUIN1SHaLLAUBATY (E00-E88) warlsAlaan aigrasnudanuwaranuiauni
\eafunalnueaniinuiy (D50-D89) 1438n15UsENMAINTAHINENNINLTINUIINENTINT

9

Wasuwlaalnewaae

A13197 5 AadAlUTeuiguANaInTalun1TUTENI AN TELEENENNINLINIUAIENTING
WasukUadlneweasluti9l 2547-2564 wagn15UseunuaduUseansnnukuudnaadwulluunng

Lﬂﬁauuﬂaammwznm'«i%mﬂmummamsma

AsdATeULiBuAIRaITTalun1TUTENAIAINTSEEBNERNINILTIUINATATINTSIWRB UL YA AY
waaeludel 2547-2564

AUNANIIAY RMSE MAE MAPE U um u® u*
C00-D48 101.10 83.10 0.12 0.15 0.29 0.04 0.49
V01-Y89 49.44 39.17 0.10 0.13 0.25 0.00 0.58
A00-B99 60.31 46.06 0.11 0.15 0.00 0.05 1.05
100-199 64.27 51.26 0.09 0.11 0.00 0.10 1.05
J00-J98 65.48 53.91 0.14 0.18 0.24 0.02 0.63
NOO-N99 25.04 21.37 0.11 0.12 0.07 0.00 0.72
KOO- K92 23.09 19.82 0.12 0.13 0.12 0.00 0.65
EOO-E88 13.73 9.77 0.07 0.09 0.05 0.14 1.11
G00-G98 60.03 40.67 0.31 0.28 0.62 0.43 0.15
D50-D89 1.08 0.70 0.07 0.12 0.02 0.07 1.12

AaAIeuisuauansalunisszanaAn sgdenannwusuaInnsUssnuAduU sEans A
wuudnaeeuualtiunisasuulainussesiaan

AUNANIAY RMSE MAE MAPE U um u® u*
C00-D48 74.98 66.25 0.12 0.10 0.12 0.03 0.47
V01-Y89 34.97 29.60 0.09 0.08 0.10 0.10 0.68
A00-B99 47.31 40.73 0.12 0.12 0.05 0.08 0.87
100-199 84.98 71.37 0.21 0.13 0.06 0.01 0.69
J00-J98 46.86 42.16 0.15 0.11 0.09 0.02 0.66
N00-N99 28.99 25.79 0.17 0.13 0.07 0.02 0.63
K0O- K92 19.92 17.56 0.12 0.10 0.07 0.03 0.56
E00-E88 25.27 22.20 0.26 0.17 0.04 0.02 0.83
G00-G98 58.17 53.18 0.90 0.37 0.01 0.06 1.10
D50-D89 1.73 1.35 0.26 0.19 0.18 0.01 1.10
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A13519% 6 ANAdALUTEUTEUAINAINNTAIUNTUTEUIUAINTALEENENNINLINIUAITNTING

WasukUadlaeeaslut9l 2547-2564 warn15UseuuAduUseansmuwusinaadnulluunig

WaULUAILTEEZATILUNANNGUD LAY
AadaIsuiisuauamisalunisssanarinsgydenanmussnyanddnsnisivasundasiag
wagludadll 2547-2564

ngua1ggnney RMSE MAE MAPE U u" uU° u*
0-14 9 20.97 17.80 0.18 0.27 0.65 0.14 0.23
15-19 ¥ 10.69 9.19 0.18 0.27 0.66 0.15 0.22
20-24 Y 5.84 4.40 0.07 0.11 0.33 0.34 0.40
25291 7.57 5.81 0.08 0.10 0.51 0.00 0.50
30-34 ¥ 10.11 8.58 0.09 0.11 0.08 0.05 0.88
35-39 ¥ 15.70 12.71 0.09 0.12 0.38 0.01 0.61
40-44 Y 22.34 17.84 0.10 0.13 0.36 0.03 0.60
45-49 Y 31.44 25.61 0.11 0.14 0.39 0.03 0.57
50-54 Y 37.57 30.97 0.11 0.13 0.33 0.02 0.63
55-59 U 37.05 30.03 0.09 0.11 0.30 0.04 0.62

AadAlUSsuLisuAuasalun1sUsEuAINsgydenann nLsNINNsUsTIMANdNY SN ANY
KUUTIAR LI LTINS AsURUAIUTTEELIAT

nguaggniey RMSE MAE MAPE U um uU° U
0-14 12.22 9.98 0.11 0.13 0.00 0.36 0.70
15-19 ¥ 591 5.03 0.11 0.13 0.03 0.15 0.87
20-24 Y 4.02 3.00 0.05 0.07 0.00 0.04 1.02
25-29 Y 5.37 4.14 0.06 0.07 0.05 0.09 0.92
30-34 ¥ 7.64 6.80 0.07 0.08 0.00 0.12 0.94
35-39 ¥ 9.49 8.31 0.06 0.07 0.00 0.03 1.02
40-44 Y 11.95 10.22 0.06 0.06 0.00 0.01 1.04
45-49 Y 14.61 12.46 0.06 0.06 0.00 0.01 1.05
50-54 Y 18.24 14.82 0.05 0.06 0.00 0.01 1.05
55-59 U 22.46 17.78 0.06 0.06 0.00 0.01 1.05
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1,546.62 anuneaa1snel sesmeawlsnszuulvaisulaiin (100-199) waseay 58.97 duadigad

U o
= !

Y 1,367.45 auneaaniiel warlsnvesszuumaiumigla (J00-198) wwheseuay 34.35 duam

geyideiadie 834.77 auneaaiiiel aua1du Ansunismigaungueny wudl nauengninas

9
IS 1

Wasuwlanfiudugsiian Ao ndueny 55-50 U fluwaliiugadeifintuaiedosay 26,54 fyar
arydelade 699.84 duneaanivel se9a%n 50-54 U ladvTeay 20.97 Juarigyideiads 580.46
dunoaandeiol uag 45-09 U grydeiadeiovay 14.8¢ yargaidoiads 442.38 1u noaanisied
AU (3197 8)

AN 7 HANITIATIZNANEUUSLANTANULU UL I TNNT RS URUAIRUS T oELIaN

fumanIsmy  Aasil B F R? Adjust R®*  ngueny  Avasil B F R* Adjust R?

C00-D48 -156073 61.35 801.39 0.98 0.98 0-14 7 -3296.00 1.33 5.08 0.24 0.19
(-28.55)**  (28.71)** (-2.19)** (2.25)**

V01-Y89 -52696 20.78 236.81 0.94 0.93 15199 -3098.77 1.23 19.39 0.55 0.52
(-15.27)**  (15.388)** (-4.3q)*** (4.40)***

A00-B99 -49329.3 19.46 90.68 0.85 0.81 20-24 9 -4754.25 1.88 94.66 0.86 0.85
(-9.45p0*  (9.52)%* (9.61)*  (9.73y**

100-199 -150134 58.97 456.95 0.97 0.96 2529 1 -3922.79 156 38.34 0.71 0.69
(21300 (21.38)** (-6.08)*  (6.19y**

J00-J98 -87416.6 34.35 471.07 0.97 0.97 30-34 1 -4880.65 1.95 27.98 0.64 0.61
(21.20p  (21.32p** (5199 (5.29y*

NO00-N99 -51035.3 20.05 428.20 0.96 0.96 3539 Y -12428.7 4.92 116.10 0.88 0.87
(-20.61y*  (20.69)*** (-10.66y**  (10.78)***

K00- K92 -39887.9 15.68 594.29 0.97 0.97 40-44 Y -24088.3 9.5 272.82 0.95 0.94
(-24.27y**  (24.38)** (-16.39)**  (16.52)***

E0O-E88 -37660.9 14.79 237.93 0.94 0.93 45-49 Y -37691.6 14.84 444.78 0.97 0.96
(-15.200%*  (15.16)** (-20.96)**  (21.09)**

G00-G98 -49163.4 19.29 47.45 0.75 0.73 50-54 1 -53296.8 20.97 569.44 0.97 0.97
(-6.87)**  (6.89)** (-23.74y%*  (23.86)**

D50-D89 -2486.26 0.98 191.63 0.92 0.92 55-59 1 -67497.3 26.54 602.41 0.97 0.97
1379y (13.84p** (-24.43y>*  (24.54)*

1071 NNIAINYBIITY
vanewn: Twandu fe A tstatistic
e fludngneedin o szruauetuioay 99 way ** Tud
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vneedif a seAuANTeduiaay 95

=

A19199 8 HaNTUTTUIUAIMTEULASHEANINLTIUT 2565-2574 N13USEUIUAINTY LY

Namﬂ'ﬁ/\lLLi\N']usﬂ’]ﬂﬂ'ﬁﬂﬁ%ﬂqﬂ,‘«lﬁqéjﬂﬂigaﬂémqﬂLL‘U'UGS']a@ﬂLLu’JIﬁllﬂ'ﬁLU%SULLU&Q@W&WSS%L’Ja']
A%ANIIAY

C00-D48 V01-Y89 A00-B99 100-199 JO0-J98 NOO-N99 KO00- K92 EO0-E88 G00-G98 D50-D89
2565 1,276.64  602.67 576.75 1,113.26 685.28 385.57 319.10 268.40 29297 18.60
2566  1,336.64  623.73 596.14  1,169.74 718.50 404.94 334.36 282.55 310.86 19.51
2567  1,396.63 644.78 61554  1,226.23 751.72 424.31 349.63 296.70 328.74 20.43
2568 1,456.63 665.83 634.94  1,282.72 784.94 443.68 364.90 310.85 346.63 21.34
2569  1,516.62 686.89 654.33 1,339.20 818.16 463.05 380.17 325.00 364.51 22.26
2570  1,576.62 707.94 673.73 1,395.69 851.38 482.42 395.44 339.16 382.39 23.17
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2571 1,636.61 729.00 693.12  1,452.18 884.60 501.79 410.70 353.31 400.28 24.09
A15199 8 NAN1TUTLINUAINTEANAEANINLTIUTY 2565-2574 N15UTLNUAINITFYLTURER
AMUTIUNNMIUSEINNAENUSEAVER L UUTIaeaLwIldinsAsuwawmusEezIan ()

AMANITANY
C00-D48 V01-Y89 A00-B99 100-199 J00-J98 NOO-N99 KO0O- K92 EO0-E88 GO00-G98 D50-D89

2572 1,696.61 750.05 712.52  1,508.66 917.83 521.16 425.97 367.46 418.16 25.00
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Abstract

The purpose of this research is to analyze priorities to develop criteria for sustainable
supplier selection of an auto parts manufacturer. This research uses the Analysis Hierarchy
Process (AHP) theory to evaluate of supplier selection criteria from an economic aspect,
environmental aspect, and social aspect. The priorities of the main criteria for selecting
sustainable suppliers are: 1) Economic aspect, comprising main criteria: price (36.1%), quality
(23.3%), service (14.3%), and reliability (10.3%), 2) Environment aspect: The main criteria
consisted of pollution management (5.5%) and environmental management (4.2%); 3) Social
aspect: The main criteria were employment practices (3.4%) and stakeholder responsibility
(2.9%) In addition, the priority analysis of the 24 comprehensive criteria found that the criterion
with the priority weighting was product price (30.17%), followed by correct Specification
(16.54%), and payment terms (5.91%). Furthermore, the most weighted by the case study of
the overall economic aspect (84%), environmental aspect (10%), and social aspect (6%)
respectively. The criteria from this research it's according to business practices of sustainability

and to improve the evaluation of supplier selection more efficiently.

Keywords: Supplier Selection Criteria, Sustainable Supplier Selection, Automotive Parts

Manufacturer, Analytic Hierarchy Process, AHP
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Abstract

The objective of this research is to study the effectiveness of fiscal policy in
addressing Thailand's economic problems due to foreign risks. The quantitative analysis relies
on quarterly secondary economic data for the period 2011-2020, using the three- stage least
squares method and projections simultaneously across the entire system. The findings of this
study simulate the situation during 2021-2024 when Thailand faced the problems of the

Russia— Ukraine war along with the US interest rate hike. It was found that fiscal policy alone
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could not solve two problems that occurred simultaneously: the economic downturn and the
payment deficit; i.e., the expenditure budget increase could stimulate the economy but could
not solve the payment deficit. Measures to increase foreign investment can improve the
balance of payments but do not solve the economic downturn. However, the researcher
suggested that monetary policy should be used together to solve both problems. Because
the strength of monetary policy, especially the weak baht measure, can help the economy
recover along with the balance of payments, it is necessary to use a mixed policy to solve
this problem. In addition, this study also found that the rise in US interest rates harmed

Thailand. It is higher than the impact of the Russia-Ukraine war.
Keywords: Fiscal Policy, Russia-Ukraine War, US Interest Rate
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Abstract

This research aims to achieve the following objectives: 1) Study the investment and
expenditure associated with raising the tilapia chain among farmers in Nakhon Pathom
Province. 2) Examine the costs and returns involved in farming along the tilapia chain among
farmers in Nakhon Pathom Province. 3) Analyze the financial viability of tilapia farming
throughout the chain among farmers in Nakhon Pathom Province. To conduct this study, a
mixed- method research methodology was employed. Quantitative research was conducted
using samples of farmers registered with the Provincial Fisheries Office, divided into two groups.
Group 1 comprised 16 farmers who were not certified with the Nil Tilapia Farm Standard in
Nakhon Pathom Province. Group 2 consisted of 16 farmers who were certified with the GAP
standard and had received safety level certification for their tilapia farms in Nakhon Pathom
Province. For qualitative research, in-depth interviews were conducted with six relevant
scholars, including fishery academicians, commerce academicians from Nakhon Pathom
Province, and financial or accounting academicians. The study results revealed the following
findings: 1) The average investment in tilapia chain farming among farmers in Nakhon Pathom
Province was 390,781.25 baht, with an average raising cost of 216,187.50 baht. A statistical
analysis comparing the investment cost and raising cost between the two groups of farmers
did not yield any significant differences. 2) The average raising cost of tilapia chains among
farmers in Nakhon Pathom Province was 412,781.25 baht, with an average net return of
1,595,875 baht and an average return on investment (ROI) of 102.01%. No statistically
significant differences were found when comparing the costs and net returns between the two
groups of farmers. However, a statistically significant difference was observed at the .01 level
when considering the return on investment between the two groups. Specifically, the group
of certified farmers had a higher return. 3) The integrated method emerged as an effective
approach to reducing costs and increasing efficiency in tilapia production, thereby creating
financial viability in the tilapia chain among farmers in Nakhon Pathom Province. Key strategies
for achieving this include focusing on product processing, collaborating with fish-buying farms,
reducing the cost of fish feed, implementing fish size control techniques, ensuring water
quality, and exploring both fresh and processed markets where farmers can engage in direct
trading.

Keywords: Financial Value, Tilapia Farming, Farmer Groups in Nakhon Pathom Province
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wsolemslunseuiigdwmdey windlalinsinudeyaluldalizinsnenuuseansainvesnis
WIHUle AuRaAIE TINRINTIATIERAUNUNANBULNUNLYTIAT Teloyaninanidninud1Ayi
ldlunswewnsginunsnshuguyuvsedengunuasnsgiaesantaluiungu 4 deld (asalgg Asane
LazAy, 2562)
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anﬁaLﬁuvﬁﬁiuﬂduﬁuﬁﬁﬂizuqﬁﬁﬂawuﬁﬂﬁ%gLﬁaqaﬂﬂﬂaﬁﬁaLﬂuﬂaﬂﬁaﬁuﬁiaLWWSLgaa
Iéynanaesusenma uanduunasadnmeldliiudinmedes lnonandndnlvalduilnalulssme
desmnduundsldsiuidnaldunadofioviudedniviadu sdrlsinm inunsnsfinzides
Uandladanlngiiunumsnsmegosfidnanuinamdn 1iansuimsdanissamfuyinlidununssangs
UsyAnBamnisndnm sauiaandaduinailiuiuey niseengnaialudisnanferiuagdanali
inumsnsvelinainiluganuliiuasiuneldvennunins

nan1un1seilsAsEUIAlAIn-19 uagATygnaveusevAannsy Usenaufvaninly
Hagturesspimalneduiimaivlanaasughauuurrasiuazeglusedusi nediadeddyan
nsflawsaUsEmAgeTsRuNIA Nsammu wasnalulad (ann3n Auadmuniud 2564) dmansenu
sonuasnstiassarialudminuasusy sufanasnafidssadefisusulnsaeiio sunoidos
ﬁhuf@uﬂiﬂguLﬁaqaﬂﬂﬁaauUﬂ§UﬂwizﬁﬁI%ﬁﬂaﬁqqﬁﬁ ui51A150TenarARS ALY g
aniggidedadyuiniAsafunuuinisinnsluiiviiyusulnsaeie suneifies fmiauasusu
Uszneufumsilandlasiniseisenisaiienuan wazyarfiunasaviadldauavesdudimis
dvaniladndaus mavieddednanidunusuilofusevinamineds uardiinnulszus
FwvtauasUsy lunsedusddgminuasnafingidsuasiusgilugusu vlvldaudifiaanm
funmsgrunmsndngs [unsdaaiunanaandnsasigusuliduiivonsuresuilon dainisysan
n1sANsufiesend1ednideuniinends andnsevisludainiadina devdunisys
pnspRunguinuasnstiassaialiananson syunandnainasdanuilunuide fuenanifiugae
Aududn dufumadenlosfousinszuiunisndn nmssmiine nsudsgUesasuinns faazdsaing
Tomanenisnann wasiiuseldlifunuasnsnive Tunmsandymaudsmans witamnedn
AUNAN WaranATIVEDNA TBNATYERYTUTIN IR B adBY ieduasualiuayumsgiaguuds
Duitugiuvesnisimunasughauuuneiios Fadrurundeeglusesuilindouaziduuyaduy
wwqmwaﬁﬁIﬁlﬁ%uﬂWidMﬂ%uﬂawuiuazqﬁ{kg@ﬁﬁbaﬁﬁsﬂﬁia%Hinaiﬁfrﬁ%daLﬁ§a§Qﬁuuazﬁﬂ
mMsfmLALannsalunsianig wasimunsuiuuvesiamiayuy elissuuiasyghaguyud
arandunds ansnsomulugmaduiussneunsvesmizegsiatigelu

MnumRadafing1uds Jadufiinvesnsideadsd Sudwaneferlinguinumanadides
Uanflaanduuunaziinuszansnmlunisanlania saen1sUimsdanisduniseann wileadhs
anusiuasuselaliiuinuning TaegideldnszwindennuddgyflasAnwnAedfudunuuay
NanBULUMSIiNgaAvesaia

TUILEIAYBINTTIY

1. eAnwiduamuuazaldinelunaisimaeniddsuafiaveanguinunansludamin
uAIUsU

2. iieRnuduyuuarkaneuwnulunisidemasaviasldarfiavesnguinunanslufmin
uAIUSU

3. ifieeseiaruduaminisiulunisdsmaenvisldUadavesnguinuasnsludemin
uAIUsU
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HUNAFIUVBINITINY
1. Guasuuazaildielunsdemasavilsuafiavesngunuasnsludmiauasusy
voanunsnsilildFunsivseanaspurihiandadminuasusuiunguiildunisiusesiiaany
uAnA1aY
2. funuuaznaneuwnulunsidssmasasldafavesndununsnsludminuasdgs
veanunsnsilildFunsivseanaspurihiiardadminuasusuiunguiildsunisiusesiiaany
WANFNANY
lenasuazuiteineates
mManumusTnsseeratudnulusiudshfadeseneulude
1. wunAaRefUduy
Pnydnd faduinaInuyt (2560) na1d funu (Cost) el yaraminensd
odnsliusslomiifleliussgnguasasdmuiildimuely wu fuuvesinghvuasusanuiiioty
dendnAudwidouins wanilesunuldnelvifnyslonidesshuda dunuduniuasdeuaniwly
Wudildang (Expense) Faazihlusnainaeldlunsazsntyd fununisundn e dunuilvinlsild
dumdnsagula q Usznouse fagiunenssiinldluniswda ussnunianssiifeadesdv
nsgvrumsHankarAldineluniandn Wevis 3 dauvsenou ldidgiuneusing q vesnananfazgn
wdsanmduuddnsagusiely Tuvasd Ziberberg and Shorr (2010) tauedn NSl gviduyuil
viUsznmvidnlaun (1) msandumu (2) dunu-nausslond (3) dunu-wadiouun (@) Armdue uag
(5) funu fuessauselewi
2. wurAnREIRUNaRBULNLLAZA15INNTHER
TumsUsznevfanstu dudnasasingldfammedldsuannisudnganinduruiiu
wUsililuntsndn Jeaevhliigsiavesudntiuaunsodnduselld dufiiuniisngdend “ls
Mnnadiunig” dudfethaeldvamuainesndedunuianun (Funuiuns uagdunuasd)
washdluduiisazGendi dlsans
gnzeaN UITUN3 (2562) Mm3daszinansuunuunsiasizianuduiussening
Fununeivaeans sandwidedldlunsiessinanouunu Aesgiauansolunsiimls
rannsafiasantian 5 dnraiu laun
1. $nsrdurilstudiuiesanuie (Gross Profit Margin on Sales)
2. §asaunlsgvsriesenviegn (Net Profit Margin on Sales)
3. §nTHanaULNUsadYBIEReYU (Return on Equity: ROE)
4. PNTNANBUUNUIINANTAMNU (Return on Investment: ROI)
5. §nsnnlsanSaesuyusin (Net Profit Margin on Total Cost)
avla aeutlym (2554) dTinsAnuwiAsafusnsnansuunuaniiunu (Retumn on
Investment w3a RO LunasilunisiansufiRauifianudidgun inasflunisianisufifeu
fivangeg1s 19U Inanmaidsuudadlusenne Wasuudaslumls viedaannandnild n1siaus
averadldibunasidaitauysal deemmeifisuansinsuiRouiléd uinsfsduressenuie
o1afunarilianldd1oge 1y Wdediuangs wioiRnannisansian ety inasinisiaaindils
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FadudymdninmlsundetesSouiisuainesls mwdsivilinsuianaglunismiilsves
U3EniRe maFeudisuilsfivildfuruinvesiuftamu du BBnmsianisuioRnusesgsiade
flsavdrefuamuludunsndfnelmanneladaduisiltlffuasldiusgain v
3.5 ATziauduA1veslasinTayu asuanNNsUaAzILIAANEIRUANANAT

MsnTganudua1veslasinisaau iWunisAnwuisifuibuamuuas
nanouwuiianinazlisuiiei lUgtoasuinaumsamurieduflazasulufanssumielasenns
thu q vi¥elal tufemslinszinnuduanazduduionsanilunisamusodddiiuamuludilatis
\udnuiuwinls fundsiunvesiuyuedasls dununanistuduedasls Wedidunsudaiing
nsaliun1smlsvTevianu PiugAansludedianian §nTHanauunuNINITRY NszRaARYanYeY
TA59113 wagaruanunsolunisdiseviAuanisunisidu (uams Sansaing wazane, 2562)
ANuANAtuNTaMY MTIATIEiaInyar1laatugns (NPY) dnsnanauununiely (RR) wazdns
wanauLusaAldane (Faun nijelan way landnwal Suniuseans, 2563)

vanMTUUIAN REAUAINANAINTIlATIEinNALA A TaTLEAN T ISl
NAENaNNIS 819

1) M5 Iesifuny uaznaUstlowt (Cost-Benefit Analysis) Faduia3asile
maasugmans Avglunisdndulalunisamulassnis (Sorina & Alina, 2014) MFAATIZIEYL-
naUszlowd Hunsnmeiivieudeulasnislaediiomsuiuuwasnaedasainsnaalioy
TunhegveafuifionsiTeudisunalsslovmiagsuyuvedasinmils q viemaliouiioussning
Tasens Ineisdmansfndldiulassnisilinanans q s wieldlunisleudiousswindasansd
waveslasan1sonaldnuarlndfesiuudlimiioutunnusznisionsiuinanas/ vieaann
muoainatafsdunnsaiy setnserilfnsgisuuuasnadg q wwgnuladledlumtae
TRty Ae viguediy

fofiues CBA Ao yhlifusuidiulassntsmsudt Tassnisiu asfedldninegns
wariln wavazreliAnUsslovising  Anduyarvihle aviudilasnistuns Wkadueiifunis
asmuvielsl Fan13vin CBA anansalideyaiirouinsrauysalifionisdadula Snstsanansoldlunis
Anneiuteuliisusenitmiadendns 4 degnenisundduvugiidodiin e dunuuay
waUsylewiing 9 vaddasenisiy sxdosanunsonnandustuld Faroudnagesnuaz dutlym
TunsUfus (Mishan & Quah, 2020; Pearce, 1998)

2) MTAATIERRUUAIEA (Cost Minimization Analysis: CMA) 1un153ias e
Wisuifguseninmadenvatsg mafiagihluguaiiviloufuynusznis (dentical outcome) Lt
Fongimnadenlaazidesdurusinfian mszdmnymadenanunsaviiliussanaiiviloutunausznis
ué madenlafidesuyuiandeudumadeniiiian

fofivesisll Ao fnseilddossuiufunadslosivasiasens sz
Tnssnsliausslomifimiloutu dufuFaisuifieuangduiumu Fuilimsinnesiilinedy
dudedes Ao BilmmzdniunsieneilasnisilinaUsslosinioutuuaziiuynuszns
feoradesdimnaansuasnageulsznoude dutu nsdemeiuuuiteiarudialunsiluld
(Basskin, 1998)
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3) MFNATIEIUTEANBHAYDIRUY (Cost Effectiveness Analysis: CEA) Tunslil
fvarenisdentazyng yedensidiidmunesiuduseniuSingle common effect) sinariuneiiies
Tudaznisdeniussaniamlunisussarasinaiu nmslasieiniudunueg1ufedTeliiieme
$ndudonivszdvinmussudasmadenduifiansundisudisuduiuyudae fadu Tuns
Wisuifsusznitamadendng q lunsdiduil FefesFeuiisusunudendamisvesnadudy
\une vieUTeuliisunadedunuild nsIsuifisunadsenieuimvesiunu 1HuAsnnsid
Usglovtinnidledinsdnaulesgneliteulvvessuuszanadiantn uarlasamsluusazmadont
yualiuanseiuLInin

(%
= Y o w

YoRU8II5H AD anUBINNNYINS CMA 19 Tude tasenisiinudseuisuly

I Y

Fndudondulasamsilinamilouduynusznis (dentical) isaudfinasuduidmunesiusu
Ferfu wazfausinisiinassiazdesinuavinavesusaslnssnsidanfiansansedeyaildiazdu
gty ludnuagranTinameniIe i Fumnzauiunaty 9 (9u u wou I wiesuu
i) {nseilddeamensudayaddmiunatu 4 eonundufauiu (Neumann et al. 2018;
Tsevat & Moriates, 2018)

4) Mylaszisunu-o3saUslev (Cost-Utility Analysis: CUA) 1unisinsne
FremdnniafiediuTs CBA iissusiinsAnyad esnausslowidu ldldmievesdu uildnaen
Yo395350Uselevtinzanuianalauny

3% CUA 1 uABnseafiantsasuetauddsunvasluguaindin
(Quality of life) 14 13Tun153AT129Ald mamisitaseiinazaguluguvesduyusenieiu/d 7
guamanysal Sudunaunannsdnduaulasimnils Faindinszilassnnsfuaisisage
Srunumnawelauazsoniumietasmdmuamiinnnimie favesiu egndlsfin tedosvedis
il Ao arwenlumsuUassavestasamslieglumieadanmunindandn Sefosimaiaunuiuus
molU (Ananthapavan et al. 2022; Hettiarachchi et al., 2018) dwsuanuiseluadeiildndnnng
Aasziaudual Tusunisiasgidunuuas nausylewd sndunanlunisiesezi lagldnns
AmnadIudisusening nguit inwesnsilildfunisuseswnasgiuiuariadminuasugy
uaw NG 2 INwnINsTLA3UNTTUTEMINTE I GAP Wagngu Safety level Tnginsizsitinuan §as
HARBULVLIINNITAWU (RON) N153ATIgvszazfeny (PB) yar1dagdugns (NPV) dwdlrinls (P)
gnsmanauununiglu (RR)

aasnldlunisAiuu
JrUEAAUYY = RugnIngamuans
a U a IS
Wugnsuanssey
yaA1agdugns = n B,-C,
e N
t=0 (1+i)
Autinsviimls = yar1990uvensELAIUangNS

yaA1a9Unvesiuamugnd

145



o

U 18 atiud 1 : unsax - dguigu 2566

DNTINANDUBLNUNYLY = N BtCt 0

"Gt 0 (1)

[

4. ganumsaluandaludawiauasugy

Jawfauasdgy wiawansunaseseenidu 7 81ne luituiiduaerisilaningd
Usemaduiuiisnugy wihasdlasaisesdussnavgaiuuansetiu uillanmsrethiiauysal
ogfluwmsaussniu viefaunanit vilFidnenwnsBannanisUszas Tasiangnananainana
nManeidssdn i dwiunandnanmsdu Wunmshmsussaiensdsdnuazaedunie ns
UsslHuUSNaUNARENNIANTTUTEUS {Jf\]fqﬁumiLﬁymﬂmﬁaLLasé’mi‘fwLﬂi@gﬁﬂiuﬁuﬁﬁqumumﬂgu
Sruaunuasnafneiiesditung Soutudinaulssusdmialul wa. 2563 Sfaun 2,927 519
Tuitudl 7 8o Aufififinunsnsideslaniauniianie sunevraau 1,380 e (feway 47.15)
T99AMN AR BNNBAIUNTIU 540 518 (Sesar 18.45) dunenaugy 354 918 (Feuay 12.09) 81LN0
uASTAS 224 518 (Feway 7.65) 8LnaLiled 234 578 (Foway 8.00) BlLnaNNSUMNa 138 918 (Sa
g 4.71) wavdunomunanau 57 91¢ (feway 1.95)

91nadd Tl wa. 2563 ndunui Saunuasnsiiassadauasdn i luiud
Farfauasusu fifies 26 10 Aldlususomnasgruhdudnii waduinasgrunsfianans
Aesdn il (Good Aquaculture Practice: GAP) §1u3u 9 518 LLasmmgﬁuﬁﬂzuUaa@ﬁa (Safety
level) $1uau 17 518 dawalinuasnslianansndseeniuadalumesisssmald vonainidad
P msunmsmetarfiaaanuii axlinedaunataniudedivevan lnefinsdovsuuunnuia §
mskemmaEiinedaunatsivun iesaninumsnsdulngSilifinsnunguidteiinsiunalunis
o394 (NGUITBUALTATIEN adANITUTENS NBUlgUILLazeNsAEnTNmLINITUTELIEDA, 2563)

5. uAdeiliiendas

PMNMINUMLITIUNTIN MU ITeTiRgdoaimnUssme wasinsUszing o717

129977 WINLEY 9325900 1933 waz st aulveasd (2562) Anwidadeddl
anuduitusiansieeigaduyunnndssaria luwesinonu Saiadese Wefnw
Padeiifanuduiusdensiinmeigedunulunadssardaluansioeniu Swiadess wa
nsdnuInud1 Jademsnssdadinnuduiussunisinseieduyuainnisidessaia Sovas
91.60 Inesudsiifimnudiudfisysuiodfayd 0.00 Uszneuse Ruamu uazandensian

2aind NiviseRa (2562) insiasziernudululinnisiuresnndsen
szutluleBides Tudmindumy lnedeauszasdiiie ’;miwmmmLﬂulﬂlmmqmsLquﬁuaqmiawu
destarnuuuily wwuszuululefiAen wan19ifewuin wad1tlagtuand (NPY) vasnsasyuifios
Mevnszuululedifel davindu 37,916,926 v 8n51duyar1dgduvamNanaULNUR DALY
(BCR) fiAwiniu 2.1257 gnsmanauununiglulasinis (RR) dawiiuiesay 135 auiiiulain NPV
Huvan mnedsnmsamuissianlussuululefidedlfansuununduyaddagsuandgeni
aldanefiintunaonoiglasans dnsnauyardegiuresmansuumuiuyy 1nnimils uazdne
HanaukuAglulaTINsgningnsAnan wanain1saulinanaulnuAua
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a v ' a A = ° a ¢
ARV DBULBYL 1MEUT BINTINU AL UTLAINT ANIN (2561) NINIFTAUATIEUNI

9
[

N13R3UYRINTHLINluUeAY: NIAANYIAGDIWILLAG KANITIATIERAUANAININITRY
wut nsdssdsnamusluuuaaesdlieg 1 uay 2 fanusngaulunisamu desanyad
Jagduans (NPY) Sanduuinivindu 839,086.2 way 539,645.6 UM shsduraUselesunanuuy
(BCR) fIAwinfiu 1.6 wag 1.5 uazdnswanauinuniglulasenis (RR) drindusesas 79.8 uag
67.1 muddu uinsdestanusUuuunaenlinea 2 Snsflmudssedundefinsdeuntas
AURLYU wagkaUsleviiveensamu

auan w¥gudl uay nanlaw ande (2563) Anwnmsitaunnagnsnismanaungluiui
Fminasan nsanuddeiauein earaunzidunaniifinnudonisgausdminuaautemianisda
SRVAIRE ﬂﬁﬁﬂw’]ﬂ%ﬁﬁ%’s%qﬁLﬂmmEJﬁﬂmmi‘ﬂ’wmﬂaq‘mﬁ‘mimmmLLwﬂuﬁuﬁﬁwiﬁwawm B
Ausmsndeyaninaunannsduneaifnanuasifuan uasiuemsiuyune Wedumdeuly
favasunudulvalunsiadmingliaenndesiunisanuioinisvesnain nansAneiaIunga
thindwusnagnsnsaaaungld 2 du ldun msdunguadamesseninswhsuunesiiletiomaely
sysanmannudlunsidsauasmsuimsianisiuny uasmsiaunagnstugniniuesans
awtiulunsliuinig wegnsadislusludurenenguanéduilaunduiiofiusunnveanaials
aonAdosiuaudeInsvesgnilsogedsduluvuzignivhlumsazituaietnsuazauduiug
dudn usnismasnisviglunisvenegiugnm

Diatin et al. (2021) Anwi3esUszAnammnanuazmsinsgianudululinis
nM3duresnInissainn suideiiauetn nsdssagnduiunislasnuasnsluviosduuidy
nannudeszuuLasneluladiivarnvans msanaseseundenliiauuazitlumaine deednd
iludles Tasuseandamnisudniiasgidonisudaranun nande LAZAINBYTON NTIATIEN
audululimenistuldnisiesziduyusasnaUselend (CBA) wazn1sinszianuseulnay
fdunsfiunsiasuuladulinumsadsmugadinisogsen

N'Souvi et al. (2021) ¥i1Adei3aamsinTginansznuvesdatenaasugionas
Haudomstrussnumeuenlunisissarianwouldvestaln naifowuin nmadesadadu
Anssufladiamarilslasfinnsunandasslsduduaied duunuasneldansuemhuais RO
Wiy 0.31 Fevsneannuitldnaneuunu 0.31 Wisganiganmsamunnd 1 wiey sgunadedy
arwaulaindudienisineusuvioousdwfiRinisidniuinunansidssUaia deazsiili
amum‘wmﬂLﬂi@gﬁ%azé’mmaﬁu
s2U8udtiY
A398ldn153duuUNaINds MsITedelsunalaedelauuinguiieg1eaininensng

17 ¥ = = v o w v v 1 [ ! o &
E;JL‘W’WLaEN‘VISU‘Ll‘VISLUEJUﬂUﬁ’]UﬂQ’]UUi%iNQQWJ@LL‘U\‘i’eJ’e]ﬂL‘U‘lJ 2 nay AdY

'
oA

nauil 1 inwnsnsnldlasunissuseanmsgrunisuvaniadmiauassy 91wIu 16 578

9
oA

ngufl 2 1nwRsnITLAFUN15TUTEININTEIL GAP LAzNguLInYATsAlATUATIUTeN

1M3514 Safety level Wsuuantiadavinuasugudnuiu 16 518
Tagldnsidenshognsuuuazmn Annideyaseaianssaun fmer¥esas Anade dw
Desuumsgu waznsmaaeud dmdumsitedsqanin iuteyanntnivnsiieades laud
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UnJnsuszasdarinuasUgy malvddminuasugy wasinIunisaunstunsenudn® i
6 AU WaAuMIAMUANAIMIINTRUlUNSReUadavesnguinuasnsludmiauasugy aglduuy
9 ¢ o o o iy v av a a v 2 2 a A oA I

dunrvaliednlagdinanlaainn1sIdedauTunandiunndulssiiusiueiusg wsedlalunisiiy
TOUANUUADUNY UazhUUFUA18aIaTtuIIe HIUNINTINADUANATLTULDMAIINENTIAA

U 3 578

NAN15I8

M13197 1 ToyadiuyanaveunynInsEaesUanila

AYE Sovaz
N9 WauasUgy 10 31.25
uATTEeS 3 9.38
UNLaU 7 21.88
WNFUNNS 5 15.63
AOUAY 2 6.25
AN 2 6.25
ALLNLLEY 3 9.38
LN 18 14 43.75
AN 18 56.25
ILAUNITANY NIV RS 26 81.25
USeyays3 6 18.75
DNWNNAN vhsulanila 16 50.00
Juq 16 50.00
lan1ssuses Lilelususeannsgu 16 50.00
lalususeunnsgiu 16 50.00
Ussammsideaan  vhdudes 29 90.63
ia URLFIS T EATMIT 3 9.38
EULLUUﬂ’ﬁLgENUa’] S0987U 1 3.13
ia R 29 90.63
QERAIN, 2 6.25
ANWYTING dum 26 81.25
TAMNIYUTY 6 18.75
miﬁaﬂsaqﬁ”uﬁ VDINULDY 26 81.25
i 6 18.75
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M15199 1 (5)

MIN MAX Mean SD.
D1LYDININTUIATOUAT 32 76 51.38 11.06
328818UTZNOUDITN 1 32 9.06 7.70
dunanluniisou 1 6 3.97 1.51
dundniduusenuies 1 6 2.22 1.39
selasiad 60,000 5,000,000 646,062.50 962,775.89

mamﬁfﬁ'ﬂwudwLﬂwmﬂi;:h?:mﬂmﬁaﬁwimyj aglugineliissunsigy (Sogay 31.25)
Junands Govay 56.25) seRuns@nusnin3yes Govay 81.25) o1dnmdnidunisimdu
Uaila ludndiuvinduendnses (Feeaz50.00) dadiuvedlaiunisiusesluuinsgiu (Seuas
50.00) Usziamvesnisiesandaldudidurfudes Gevas 90.63) gULLUU%@ﬂ’]iLgmLﬁuﬂaau
(Souaz 90.63) anvazaasgsnalugsiedudy (Fewvas 81.25) wazn1stensesiuifuvemuies
($oway 81.25) %’agadauqﬂﬂamaé’mm@ﬁamaaLﬂwmiﬂsﬁlﬁyaaﬂmﬁa HANTITENUTT 918Nt
ﬂiam%"gagjﬁ 511 waznmﬂizﬂaum%wagﬁ 9 Y aunInaseundilaeiadede 4 au au@ndidu
wssnudsaaniane 2 au wazseldrelogi 646,062.50 UM

M15197 2 N1TILATIENANUANAINIINATEIY A1UFUaUAILYITI18 AUNULATHARDULNY
lunsifeslantiaveinguinunsnsludaminunsusy

MIN MAX Mean SD.
Lﬁum‘vqlu 15,000.00 4,000,000.00 390,781.25 770,514.19
AT 25,000.00 900,000.00 216,187.50 175,592.53
éfunu 12,000.00 4,178,000.00 412,781.25 824,864.44
mamammuqm% 76,000.00 18,000,000.00 1,595,875.00 3,204,674.92
Napauknu ROI 9.60% 229.33% 102.01% 41.53%

uansIdenu Guamulunisdsmasevidsuaniavesnguinuasnsludmiauaslgy
1288 390,781.25 v wazAlddrelunmsideads 216,187.50 U ﬁauﬁunuluﬂm?ﬁummaam’m
TdUarfllavesnguinunsnsludminuasusy tade 412,781.25 U drunanauLnugnsiade
1,595,875 UM WagHARBULYIUIINNTAILU (ROI) 1ade 102.01 %
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Abstract

This qualitative research made use of in-depth interviews 1) to study the learning
exchange model of to Peer (P2P) Learning 2) to guidelines for dealing with epidemic situation.
The Informant person is the support staff 170 people working during the coronavirus pandemic
2019. Analyze the data by means of content analysis. Verify the quality by returning data back
to the agency. The findings indicated that Peer to Peer (P2P) Learning is knowledge
management in the organization using the SECI Model with the process Socialization,
Externalization, Combination and Internalization.  The guidelines are consist of 1)
Communicating 2) Goals 3) Sharing 4) Data completion 5) Storage 6) Implementation. There
are 5 supporting elements which are 1) People 2) Technology 3) Environment 4) Supporting
factors 5) Things to learning. Knowledge spiral continually requires good interaction from
working and confidence in the potential of personnel who can learn equally, it is the
integration of various departments into a single solution on the basis of bringing the body of

knowledge and relevant professions into practice.
Keywords: Management, Knowledge Management, Covid -19, Peer to Peer Learning
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aaﬂmWT%’LﬁaIﬁLﬁmmiL‘%suiLLazLLﬂq{]ummﬁmLﬁﬁuﬁatﬂuaaﬁﬁm (3WA1 SUINTAA waTAME, 2561)
A 4 ygj % (=3 o . < a = v v
wielinuitudinsed JadnTeuIuns Peer to Peer (P2P) Learning diduip3asiielunisandu
AuIdunisatenenniudsenintauiua Wefnwiguiuun1sdnnisaduivesyAaing
AugN1TUNNINIYIUALNEBARANIUNTAINITUNTTEUIN AUAAWLINIU TR vTevinuess 9 7
anusnaseennulv

QUIZAIAYRINITIVY
1. ivefnwsunuuNsLanUAELISUSUBINTEUIUNT Peer to Peer (P2P) Learning
2. wislilauwwmnaujualunissuiiodloninaniunisainisuns sz uinvedlsa

NUNIUITTUNTTY
WWIAANTIANITANS

N330N13A135 (Knowledge management) {Wunszuiunisimunauivesyanauas
padnsiiloadsnaninuazUszaninmlaonissunguiu Amuaidefaisinansausii nns
wanasudsuiainuszaunisaivesandn naunauiuauiainunaadeyaily dnsdmun
Wmne FnsuFoR mameass msnsnaey msdaaneiuaznsthanusluliussloviifioussg
TagUszasAluseAuyana NsUIUMITANITANLIHIsESIaT AU sENTNANAILATAIINAINNTD
Mdupnuiiladnogaelupu 1RnnsuiuasuisanuazmsufiRnusulszauanuduie luszeu
994N NIUIUMSIANISANTuntsBeusiduniedioidenloadiu andnsaaiundadiudy
fasaufing viliesdnsfinnuduudanasnasuirmdiindussdnsuiinisieus (Learning
organization) (3915084 Wlv, 2559)

Anan 1nduszav (2563) nanfinisianmsanuindunsmusmesianuiiteyly
osdins aluiyanauiauilidussuy Weliynaulussdnsanuisaldnnudiulunsimuimuios
nnevlussAnsanunsadidsanuduay thanudduinujifaulfesafivsyaniam Feiilviosdng
aunsavssaTngUsrasAiinelinuiusia waraunsauiudsenisiudsundaseis q léfunan
sudsdianuansalunisutsdusaznmsaseuinnssulvg @ Wiluesdnsiigedu

auwe Urlseiaigde (2558) nanatianisdnnisannuiindunszuiunislunisdanisnis
UImsanusueayanaviessdnsiiieliussqinvanedeenaazimileunieunndnatufile

Nonaka and Takeuchi (1995) llsanumungasnisianisannuiindunszuiunisadig
auslimiogaiiion weouniauiiafansdng annudisassussian Ao anudiledn (Tac
Knowledge: TK) Mtfuanuiiegluauuay aruidnuda (Explict Knowledge: EK) Mifuaa1ai
annsomlfandemeuentuaiunsaasuanugldnasananiueg fuaniunisaifsazsilian
ANl wagldasisununinianiauduiusnsraeuTinauslussdnssenineauiiedniy
auddands Tu 4 nszuaung ilesnszduanulvasiuegisdaifionduging Fuannns
uanidsuiieus (Socialization) nsafnAuieenaIndiau (Externalization) N1359U5INANNT
(Combination) wagn13winilananuy (Intemalization) wagaundusisuduignfinssuaunisun
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(Knowledge Spiral) fiatlguil 1
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Capturing Organizing
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‘2 | Socialization Externalization ’%
m Ll
= Formalizing -
Interacting
Identifying
Adapting l,;n
A
‘S | Internalization Combination | C.
[=~]
~
Selecting Sharing

=

Explicit — Explicit

Al 1 TR (SECH Model) Tuung U mingd (Nonaka & Takeuchi, 1995)
1111: Nonaka’s SECI Model (1995)

nanansliiiudinisasnsauslaenunisiiufduiusseninemnudiadnuas
v o % I3 = av o = a v
AU TaudsluauretasAnts Wwendjduiusuuuiin nsivdguudasainug (Knowledge
conversion) a5uU1elAR
1. n1sanenennuilidnainyananis gnisilednludnymananile (Socialization)
= o valy | Y o
nUehe NTEUIUNITVRINITIUABURUasANNEsEn AN suUsTuY sEaunsalluaniie

WINABULREINY

1 A ¥

2. msdenennuiiladnainyananis gyanadudionisasy (Externalization)
R TERN mzmumﬂmmsm?ﬂlauuﬂamamiﬁﬁ]aﬁﬂlﬂL‘i‘]ummifﬁ%’mﬁaé’wﬁaﬁm q 019andude
Tafnuftanansodednaludaiuaemsld dunsuituinduiladdyuomnssuiunisaiiamiud

3. Msanenenauinsusnanyananis gnisifunnuinisusnvesyanady
(Combination) ynefs msareleumnuidauds szuinede fu detdumsdnenennnuidaudesiy
nszvIuNIEg 9 dievhliauidaudsd Tuas fegfuamusldteiu Wunswandeuenans s
Usg MIaunumielnietnenisiadedeasnisrenines usu é’ﬁummﬂwﬂumzmumi
Hadimsdanuanyvosniug

4. Msanenenanuinisusnnyanands gnisiduanusilednludnyananis
(Internalization) w184 ma%’*uLsi’fmafmif%’ml,%’afmﬁamq 9 wnduainuiilednluanesdn e

lldliRnUselovdselulameguaiu ity
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9301 Yunsns uaz Anddnd Fien (2563) elvimnumnenisdnnisaiuiin msdanis
Auy Wunsannieninug (Knowledge legacy) fiddryegnsBavetesinistieadslenalminnis
WauauLaziauIu dennienuiilednideglusiyana uazaudndaudauniingey
Uszanana dauftu uazdanmannuiliegluguuuuiiannsomsunsviowdstulituyanaiiluosdinig
uazuenawdmathauisulUliuslesifometanuuasiaueay

391508 Wiy (2551) Na1TIN15IAN1IANTINTUNTLUIUNITVDINITRANNIAILS
nsitaeu Makaniudsuanug uasnsldnnudesneiissaniam tagtaelviussqivane
ag1atioy 4 Usznistunieu q du laua 1. ussqidmunevesnu 2. vssaudvanenisiauiny
3. ussghvnenisiawesdnsluiluesinsnisitews uwae 4. ussarnuduguvudunaneainy
Boomssgninfuluiivhaudsiinssuiunsiididunissiudu Suasdsmaliosdnafinnuduuds
lngaerUsenaureen1sdANIsANsl 3 ddu fie 1. Au (People) 1uunainanus uasduguiniug
WdlMAnUselaw 2. walwlad (Teachnology) Wueesilefitiedum Saiu wandeu wazih
mmilﬂi%’lé’dmamam%ﬁu 3. N3¥UIUNIIAIN3 (Knowledge process) Hunsusmsdanisidie
thanudannunasnnulUlRgly elmiAanisufulss uazuinnssu iiuauaunsalunis
UftRnuliuyaanslyiunosdng (wdn 9dised, 2550) msdnnisanuiiaduniesiiofiviodndy
Anufilonn wanidsunug uyadt wasiinanssauglunisinusuazilugdmanelunis
a¥1uinnssunavnanilsuo1eeRng (Horme et al, 2005) Jedasiinisvitegdeoiiiosazifinnis
yyudsurmuiiniudos 4 Tnsmuiargnifunasdnmanasaiian

woagUléin msdansanuiifunssuiunsnunndaiivesdnudiogluiyanann
sl dussuuiiansadiisenudiuldesasmnuarsand Ssdinsuanisuarudiianuse
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a = v - ' a
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' 1%
Yaa A

mMaFeudiuuiiieutieiiieu (Peer to Peer (P2P) Learning) 10un15t3eu3inugusn

Y <9
NLWIAATLAGITUNIINSZIBUNUIMTUNISEeU nadSuuuiioudisaeulunisiseusndaasul
ALSEUAB LAWY TBNITTEUTAINAITIINGIULINKUIAATIALARIAEITUNTEUIUNSNANENT LT
N5t euNYIgaeu Luanfsulszaunisalnug (Yste Aumanas wasiny n31ames, 2552
; anwann Junse)a, 2563) Wievenenseunnudnbiniaasivszansamundu wazilueiosdls
[l =& Al % al (% [ « 9 I o . a
agnilsinglunmsduindounisinnisauilagende “au” 1Wusw (People driven) lWayusas
a _a a ! I Ao o ¢ al 1
ANUARTIVaINTMAIEINNTLANUABUTENINTNNTTINYE AINEINNTE Wag UTsaunsaliunngg
u liliseseslsiivswnuien vilvigiseuladlonalavismdeinenaiuedaus Aetiewviawiiou
ludnuaginsegeu gnstewiedlus limeviwselddurinlusedy q hilupravSenduauiiluy
wiheela Mvhlinad wazdieuiaenadng (Peers) Gansal waily, 2551) fianunsavlemdelinis

wugtmseliauiernduieulunitsnuderfunseniisnuduieglussdnsifeaiuilaun
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1. nszurumsivideyadaundu (Peer feedback) Aip Mslvidiseuuiazaunglungy

D a ¢
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2. nszuaunIshiRuugatuLaz iy (Peer Supervising) ALTEUADITINAULAAS
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vy auduarnsieuvesawes lussesdandnlunduinnisuaniudeulssaunisal finng
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3. NITUIUNIIANTIVADUTIUAU (Peer Monitoring) LTuN1sUsZIiuNALAENIIATIVEOU
ngfnssumaBoudssrinegBouesnuiseieddousufaouried e mganniofmuauuamis
16 mamsnaeulneifioudifanuaunsoganinduinaaeunginssunsSeuinionisnsavaou
Saiuluinueduififondianudsmnynieuiliduugivionsnmasuiufulusewing

a

ARE: L@ﬁqmzmumﬁﬁﬁuLi‘]umﬁqLmé'i’ﬂsJm‘wvmmiL‘%&qumﬁﬁauwiagﬁuaaﬂmLLam‘Uﬁau
Spudiu Ussdiuanuinvianuasuwdaslunisuinvesues anudiiavesanndnlunguiay

Y

o—

a a

Usziflu 91nwgiinssuvesandniiuantesn
woagUldinsSeuiuuuieutisdieudunisuanivasuseuiildlunisinduannug
1uRINsIuNsISounTEdunsEUIUNINIANNAR TIATIER Ansinuennsiufduiudsefu
dwaliAnnsonsudeiu fnmsdugiiuezgnm Snnshaouduiiunglungy Tnensuaniasy
BoustinstmuadonuargausrasdlunsBoudiuiy
wuIARABNNANTETUAYUNISISBUTT Y
AauIweTatuayun1siseuiTiuiu (Computer supported collaborative learning)
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\Bouloaymansfiegsinsaniui ssaaug samhosnuusiidsnedortudldsetu Wewesuns
wanisuutatiuaud e Uszaunisel dualuliAnufduiusdetuas funaznisvhaniinde
nafuiu (Lehtinen, 2000 ; Jianhua et.al,, 2001) Ingl#inaluladiduindesiiolunisdoarssuiu
melungu 1w anmnedidnvseiing (e-mail), nsfinvidennulineuiumeneuiiumes (chat) iWusu
memsutstiudeyatiniu wandsuboud asdaiusardyvsevinsiusuAnduuuny§oan
\Jwida (Best practice) lun1sufufinusinduszauiujifnulumhsnufeiiumieueniieau
uagsEAumhonuiunheny dwaliaruisavssaitmanelunsiinuegsiivszansaiwia
Angn nuasuAaInglunsviney TIufednen nvesesAnslun sty

Nilufar, Antonija and Warwick (2007) nan3fisaeuiianesatuayunisiseusiuiudi

AN M asatuayun1TssuTINiuIzienseduaaulaluddissulieenaseassAnasuy

Y
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a

Suwfuieunglungy wavarunsawanasuiouisiuiulanniivniaa fredauinuwenishn

9

inwensunlatym

Us17uen adssaualgled (2552) ndndrauiamesatuayunisiseusiuiugi

a s @ = ] PR aa DR a = v o

maufimesatuayun1siseuduiulumalulagniisliissunulsuaniufsussuiuasvinemu
1 1Y v = v = 1 a st & 3 = v a a v
Sudulaninnnawiensdeasiiupeuiiuneidadusiausenouniliveainsinfanssunisseus
MUKLININTTLTUITINAY (Collaborative leamning)

Usenssou wasTizhazane (2560) nanidenauiinesatuayunIsisusiuiuil

I3 a4 A A a

JuesesilonlaiuilvdiseulalinssuiumuanifsussuiiewaniuasuanuiwasUssaunisel

Y
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[

Vinwen1san lagaeuiiunetatuayunisiseusuiuaunsaussendldsuiuiumiansdanisiseus
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Usgdndnm
woaguladn peufiumesatuayunisiseuisudutuluniedieniiniuaiunsoves
TUsunsumpuimesiudnuaiesn 9 untelidseulsnudsuanioudssaunisaluagyiausiuniu
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NIBULUIAANITINY
nFaULIANNAANTITERINTdRNwIN1sIRn1sANSIedINg AinssEuInvelsa

Anidola3alalsun 2019 TnensyuIuns Peer to Peer (P2P) Learning wandlugui 2 sl

ANFAIUAZUANIAINNS

(Knowledee Creation and Acquisition)

nsuwaniGeutuu; + QRETEE RN AT

(Knowledge Sharing)

(Peer to Peer Learning)

AoNIReTATiuALUN TS YUY

(Computer Supported Collaborative Learning)

WIMaMIIaNsanLsieddngAnsssuavedsanielIalalsun 2019

lABNIZUIUNTT Peer to Peer (P2P) Learning

AW 2 WansnseULNANNANNTISY
s2108U Y

mAtetuiiunuifodmunmifaguszasdielhiinisnswaz s Tnefldld
mmmﬂmﬂummumammummﬂamLﬂmma (Representatives of the popu lation) LLmvmmﬂ
AnwilionnBuddey dufunistmuanduiiegiafunsimunnuanuieadestudeniuay
mmﬂu@]ﬂmsawmmm {ﬂwuauﬂamuqﬂmmwLﬂumwmwmaauuauu (Back office) nelu 13
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Fonwuihifideyalmiannsfiutoya wieSenideyaiiniwdus (Saturation) awnsassuienns
UsranunulumsuuRnunuiulugnmsunsssuinlaseusuyniia

Fumaunsisy

n3EUIUMTITeaUfTRN"S (Action research) ligniiunldiieoiUnlonalsiilvdoya
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163



v o

Uil 18 atfuil 1 : unsAw - fquieu 2566

(Documentary research) n13danAag19ldIusI (Participation observation) szauauaingulvay
(Brainstorming) Wagngueeay (Focus group) WAZNITAUATYAITIEN (In-Depth interview)
n15UsTINaNataYALTIRUAIN Lﬂu%’umauﬁﬁ‘]”nﬁuﬁmﬁnLﬁuﬂmﬂu@mmuiﬂw%fauﬁ'u
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Abstract

The purpose of this research was to study and examine the impact of
organizational administration, research, and academic service on pedagogy management and
hand-on graduate production efficiency of Rajamangala Universities of Technology. The
samples used in the research were of 500 teachers who are in charge of the curriculum
offered by the Faculty of Business Administration or the faculties offering related business
administration programs from nine universities of Rajamangala University of Technology. The
data collection was conducted by using a questionnaire with purposive random sampling
and convenient sampling methods. The data were analyzed using structural equation
modeling (SEM). The findings from direct effect analysis revealed that 1. organizational
administration had an effect on research management and pedagogy management, 2.
research management had an effect on academic service and hand-on graduate production
efficiency of Rajamangala Universities of Technology, and 3. pedagogy management had an
effect on hand-on graduate production efficiency of Rajamangala Universities of Technology
at the 0.01 and 0.001 levels. In addition, the results from indirect effect analysis indicated
that organizational administration had an effect on hand-on graduate production efficiency
of Rajamangala Universities of Technology through research and pedagogy management at a
statistical significance level of 0.01. Accordingly, the research results can deal with both

practical and academical contribution.

Keywords: Organizational Administration, Production Efficiency, Hand-on Graduate,

Rajamangala University of Technology
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Lﬁ@%Lﬂi?%ﬁ%@%ﬁL%ﬂWiimmﬁ (Best & Kahn, 2006) kagnN15ILASIEN I ULARFUNTLATIAS
(Structural Equation Modelling: SEM) Lﬁamiw@aauauyag’m (Bentler & Chou, 1987; Arbuckle,
2011)

HaN15338
nsAnwdadudiuyana

NMsANY) WU Freuwuvdeunudnluglumends 91uiu 311 Au Anluiosas
62.2 anusenAYe §1u3U 189 Ay Anluesay 37.8 Inadueny wul greukuuasuauiiony
58114 40 - 49 T wnfian S1uam 202 au Andudosas 40.4 mudie 91y 50 TTulU S 148
au Antdudesay 29.6 9195¥WIne 31 - 39 U $1uru 135 au Andufesas 27.0 wazaavine 91ge
191 30 U dhwau 15 au Anlufesay 3.0 duseaunsfing wudi grevkuvasuaudiulngdnse
nsAnwszauUTyln $1wau 314 au Aaduiesay 62.8 musie dusansAnwsyauyeygen
913U 186 Au AntuSovay 37.2 Fudunlanivnig wud Juuvasuaiudiulngiaiuns
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819136 919U 370 A Anludesas 74.0 MmUY I8AERT19158 91W3U 124 AU Andy
Sovay 24.8 uazdnvNERLALITEIMEANT19158 91WIU 6 AU Andudesas 1.2 gaving Aiuszezan
TunsvinuluesdnsBmhauaudstiagtu wui freuwuvasumuiiongamilussdnsdioud 16 Ty
TUsnitge S1uru 152 au Andufesay 30.4 mude Tengausendng 11 - 15 T §1uu 137 Ay
Anfudesay 27.4 uazflongausening 6 - 10 U d1uau 128 au Aaludesay 25.6 luvaei feny
uind 5 Y $unu 83 au Andudosar 16.6 Audiiu
HAN1IATIVADUAMAINVBIUUUINARINITIA
M54 1 Ainds dnudenuuinnsgiu LayianInTIIEeuAMN MYBILUUT a5 in

fianus Aady dowdeaun  Aniwiin AU t R?
WINTFIU A
iAoy
ASIANITOIANS
- AUNS3U (MFI) 4.298 0.574 0.819 0.330 22.947 0.670
- ﬁﬁw%’wmﬂmﬂﬂa (MHR) 4.253 0.541 0.883 0.220 26.369 0.780
- é’wumﬁmmimwi (MKN) 4.283 0.553 0.902 0.186 27.585 0.814
- ﬁwumsé’mmsmmﬁm (MRI) 4.271 0.604 0.866 0.250 n/a 0.750
C.R. =0.924, AVE = 0.754
AMTIANITAIUNITIVY
- SzUU/ﬁﬁlﬂﬁﬁUﬁyu (RSYS) 4.239 0.593 0.927 0.315 n/a 0.685
- ANUNADAAGRINUENSANENT (RSTR) 4.242 0.598 0.906 0260 27901  0.740
- msfldusmvesfifiurtion (RINV) 4.231 0.613 0918 0.158  30.798  0.842
- MsUszgndiunsisew/aeu (RTEA) 4.277 0.619 0.888 0211 25097  0.789
- M3UsEENARUU3N1539In15 (RAPP) 4.256 0.669 0.881 0224 25117 0776

C.R. =0.946, AVE = 0.766
ASIANITAIUAITUSANTITINNS

- swuu/nalnatduayu (ASYS) 4.262 0.538 0.946 0.105 27535  0.895

- MyashaaTevieiugavy (ACOM) 4.259 0.606 0.871 0241  29.465  0.759

- NI TNUALAMNINTIN (ACAR) 4.278 0.635 0.863 0255 28590  0.745
- AMAINAITUINNT (AQUA) 4.298 0.593 0.867 0247 30549  0.753

- MsUszgnAfuMISeuNsaeu (ATEA) 4.333 0.626 0.851 0.276 n/a 0.724

C.R. =0.945, AVE = 0.775
ASIANITAUNSISBUNSEDU

- MsfwuasgInlunangas (TCIR) 4.276 0.536 0.911 0.170 n/a 0.830

- NMTIeTTUUGADY (TSYS) 4.336 0.539 0.924 0.146 35234  0.854

- MIdoULUULTUUR (TPAC) 4.344 0.548 0.910 0.172 36280  0.828

- MIYTUINMIAVUINMTINIMNS Uagaidy 4.296 0.603 0.889 0210 26518  0.790
(TANR)

- MsUsiugiSeu (TEVA) 4.308 0.562 0.888 0212 31194  0.788

C.R. =0.957, AVE = 0.818
UsgdvsnnlumsnandadintdnUgon

- YSunauvestaudin (PNUM) 4.305 0.551 0.871 0.241 n/a 0.759
- AN NYeIldin (PQUA) 4.281 0.579 0.948 0.102 31.045 0.898
- Al snaatudin (PTIM) 4.408 0.576 0.863 0.255 27.165 0.745

CR. =0.923, AVE = 0.801

91NA13°99 1 WU ASUINITIANITBIANT NIFIANITAIUNITIFY N1FTIANITATUNIS
UINI5IINTT N1FIANIIAUNNTIANTITIEUNITaRU kasUsednsnmlunisndntunntinuisve
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uinedomaluladesnasglusssuanniiganndade Tnstadensuimsinnisesdnsiiidade
g9gA AD AUNITRY Tz ﬂ'«a'«ﬁ’aéjmmﬁmmié’mmﬁ%’aﬁﬁﬂ'ﬂLaéaaqam Aa N1sUsvenmITeiu
N8 U/dU mui’]mﬂmumif\mmimumimmiwwmiwummaamam Aa N15UTEYNANIS
UINITIVINTAUNITTIUNITADU UDNIANT {jﬁmstumimmimummﬂumiaau‘mmmLaaama@
Aa NsERULUUILUAUR wazanving {jamamu‘dﬁvamﬂmiumamamumwunﬂgmmmLaaamam
Ao e lunsuanUudn

wenanil nan1sAnINUd1 Faudsurinisinnisesdnsiiesiusenoudessiuau 4
aaUsznau lakd A1un1sRduy (MFI) dunsneinsyaaa (MHR) A1un153an15A143 (MKN) kag Ay
nsdanseudss (MR) Samiminessuszneumasgiusiiu 0.819 - 0.902 eghsiiduddamng
afAnseiu 05 fFAunainedeusnsgIu iy 0.186 - 0.330 AALdeiieldvetesdusznay
(Composite Reliability: CR) t111A1u 0.924 LLaz‘ﬁﬂ'ﬂmmLLUﬁUi?uﬁgﬂaﬁﬂiéf (Average Variable
Extracted: AVE) winffu 0.754 &afid1u1nndn 0.5 wansliiiudiduusudinisdnnisesdnsd
peRUsEnevtossLIL 4 aeiUszneufiunzay uenani ssrUsznevtessiuiu 4 ssiusznay
a1115085UIANLLUSTUTIUTOIRILUSUHINTIANS0sANs IS euas 67.0 - 81.4

fuUsiein1sdnnisinunTITeiiesausenaugesdiuil 5 asrusznau lawn auszuy/
nalnatfuayu (RSYS) sumnuaenndeiugnsmans (RSTR) funsiidiusimvesdifeides (RINV)
FrunisUszgneiunisieu/aeu (RTEA) wazdunisussgndiuuinisinnis (RAPP) Santmidn
04AUsENBULNTEIUINAY 0.881 - 0.927 peailfuddnymaiffisedu 05 fArnuAanIAdeY
1ATEN WU 0.158 - 0.315 AAnuidedieldveesduszneu (Composite Reliability: CR) ity
0.946 waziiAranuuUsUsILTIgnadnlel (Average Variable Extracted: AVE) Wiy 0.766 @sdlein
11011 0.5 wansliiuinfuusudinisdanisesdnsiesdusenavdessiuiu ¢ esdusenavil
wNEEL wenani asdUsEneudossiuay 4 ssrUsznauaunsnesunenuLUsUTINTe s auUsul
NSINNIRIANSLASoYAY 68.5 — 84.2

AU TULRINITINNITAIUNITUINITIBNTH0sAUTENO UL IWIU 5 99AUSENOU talA
AUsTUL/NA bnatuayy (ASYS) 1un1saiiaa3ednefuguen (ACOM) AMUNITHAINIBITNLAY
AMAINTIN (ACAR) ANUAMAINNITUINNT (AQUA) hagmun1sussendiun1siseunsasu (ATEA) 4
Ao sfUsznoUNIATE AL 0.851 - 0.946 pesiifudAymnsaindszdu .05 dAraam
AATALAROUNIATEIL WU 0.105 - 0.276 fid1Auitiedeldvesesduseneu (Composite
Reliability: CR) ViU 0.945 LLasﬁﬂ'wmmLLUiUiauﬁQﬂﬁﬁmlﬁ (Average Variable Extracted: AVE)
Wiy 0.775 Fadidunnndn 0.5 waaslidiiuindudsulinisdanisesdnsiiesusenaudessiuau 4
peAUsEnaUTIMIITaY uenanil ssddsznautessiuiu 4 ssddsznaudansnedutsALLUTIY
YILUTLRINTIANISIANSIRso8ay 72.4 — 89.5

FLUIuHIN1TTRN1SAIUNISITBUN SO UTRIAYTENEULDBTIUIU 5 B3AUsENaU LauA
AuN1sAmMuATIEIvlundngns (TCIR) AUN1511958UUEARY (TSYS) Aun1saauluultul U
(TPAC) A1UNITYTUINITAVUINITIYING #aza1uIde (TANR) aun15Useiiugiseu (TEVA) dien
iniTnesiusznounImsgIuWiiy 0.888 - 0.924 adaiidudifynisadffiszdu 05 dAraa
ARIALARDUNINTIU AU 0.146 - 0.212 Hd1Auidedioldvetesdusznay (Composite
Reliability: CR) ViU 0.957 LLasﬁﬂ'wmmLLUiUiauﬁQﬂﬁﬁmlﬁ (Average Variable Extracted: AVE)
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Wiy 0.818 @eilanunnnin 0.5 wansliiiiuindiudsudenisdnnisesdnsiesrusenevgessiui 4
paAUsEnaURMLNZEL UBNINT peRUsENaUteBsIUIL ¢ BafUsENEUANLNSADSUNALLUTUS IV
YaILUsLAIN1IANNTBIANSIASpEaY 78.8 — 85.4
fMudsilauseansnmlunisndadadniatdnuiisliesrussnougesdnuiu 3 asrUsenay
Laun dudsunavesiudia (PNUM) funmnmuesduidio (PQUA) wazawiatlunsuantudie
(PTIV) T minesdusznousnasg iy 0.863 - 0.948 agnailiudfymisadiniszsu 05 fi
ANUAIIALARDUNIATEIU 1AL 0.102 - 0.255 fidranudedeldvesesdusznau (Composite
Reliability: CR) v 0.923 LLasﬁﬂ'wmmLLUiUiauﬁQﬂﬁﬁmlﬁ (Average Variable Extracted: AVE)
Wi 0.801 FeflAnunnnan 0.5 wansliiuisuusuransdnnisesdnsiiesdusznavgessiuy 4
pefUsENaURMLNEEL UBNINT peRUsENaUaBsIUIL & BafUsENaUANLNSADSUNALLUTUT IV
vparUsuEanN15Inn1sesRnslnseeay 75.9 - 89.8
HANITILATIRLUUTIAIAINANYRFIY
Pfednfunsaavuiasuieldlumsiinngiguuigiunnside Tnsuvudiased
a$radunlusovusniu MFTnaumnzauvedumalszneulusie A1 p-value A1 CMIN/GF AN
Fudinssiumnunaundy Armurainadeulunisussuaamisfines ardeiisinvesaade
Na98090IdIUMED ANPTIRTIRTEAUAIINdanAaDLUSBULTIBUYDY Tucker Way Lewis A1AUTIn
Woesldudnnuaenades uazadudinszsuaunaunduiiviuntudslafiaumnsay Saiilad
asUSunuUsasdasfiarsainsuiulumunuimsiidufivensu Seilinanisadrsuuusians
W IIINNSUSULET fdTarumngauvestunaiinumnzausasdulUanunasidisrunana
(Arbuckle, 2011) ﬁaﬁfwmﬁ’wamﬁmumw%’uLLé’aﬁmmmmzauLLasmmﬁaﬁwlejmﬁmeﬁqu
uAgrunsIdeluddudalusissinglunsad 2 uaggunini 2

M13199 2 AR TN NALLATIY

)
3

LuNIg AduUsEaNSNISanaay ATAIUAAA t- p- NAN1SANEN
AZLUURU ATFIY \nAeu value value
MAN > REA 0.972 0.933 0.038 25.770 xxX YUY
MAN > ACA 0.045 0.043 0.095 0473  0.636 Ujies
MAN > TEA 0.946 0.994 0.190 4.990 o YOUTU
MAN > PER 0.022 0.023 0.299 0.074  0.941 'ﬂ;jt,aﬁ
REA > ACA 0.905 0.894 0.096 9.391 xRX YOUTU
REA > TEA -0.219 -0.240 0.287 -0.764  0.445 Ugies
REA > PER 0.710 0.786 0.323 2197  0.028 YUY
ACA > TEA 0.181 0.200 0.137 1.317  0.188 Ujias
ACA > PER -0.459 -0.514 0.408 -1.125  0.261 Ugies
TEA > PER 0.649 0.655 0.169 3.839 xHx YOUTU

p-value = 0.112, CMIN/df = 1.189, GFI = 0.982, RMSEA = 0.019, RMR = 0.003
TLI = 0.997, NFI = 0.993, AGFI, 0.947
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73 .76 .81 74 .82
|RSTRI |RINV| |RTEAI

. 85 B2 N ‘ 3
IASYS |ACOMI |ACARI |AQUA|

p-value = 0.112, CMIN/df = 1.189, GFI = 0.982, RMSEA = 0.019, RMR = 0.003
TLI = 0.997, NFI = 0.993, AGFI, 0.947
AN 2 WUUTIABIEAYNELTENITIATIEANNTTLATIET4

1587 2 waggumil 2 wud 1) fudsmsuimsinnisesdng (MAN) fnases
wUINISIANTITAIUNNTIREY (REA) 2) AaUIN159RN1509ANT (MAN) HHanamilusn1sann1sAI1unis
WSeun1saeu (TEA) 3) AuUINISIANITAIUANSTIVY (REA) HNasafiulsn1sinn1sa1unIsuInIg
w1115 (ACA) 4) MuUINISIANITATUNITINE (REA) Tnanasmudsusyansainlunisnanduainin
UAUR (PER) 5) faudsn1sdnn1saiunsiseunisaou (TEA) Inasefiulsusza@nsainlunisnds
GufintinufuR (PER) egnaflfeddymieadnsesdu 0.01 wag 0.001 Turaedl 1) fnusnisdanisg
paans (MAN) lifinasamiudsni1s3mn1sAIUAISUSNISIVINTG (ACA) 2) fakUsN1SIANIS89ANST
(MAN) laifinasiadauususzansanlunisudatudiadnUujua (PER) 3) fauUsnisdnn1saiiunisive
(REA) lidfinasafuusnisdnnisaiunisisaunisaeu (TEA) 4) MuUsnisdannisaIun1susnisiennis
(ACA) ldfinasofudsnisdnnisaunisiseunisaay (TEA) way 4) alusn1sInn1sAIunIsusnIs
A91n13 (ACA) Lifnasdeduusdszaninmlunisudadufininuida (PER) ieanindn pvalue
111171 0.05

uenndl FAvevhnmsinnesidrinansdeuiionouanufigunside lagldnsmegey
Sobel Test Fufuisn1snadeunuddyuosiulstunans viedvsnansdonvessuusiuiiine
FauUsausushudstunans mne p-value fiAnTuainnsnaaeu Sobel Test flentiasnin 0.05
WAL FuUsEuAYInsAn e Ul SnsnanisseudedndsaunIuiuUsTunani
MNsANe wieg1alsAnd MnEan1SAN®Y WUIN ¥InA1 p-value AAnTuanmsnegey Sobel
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Test §IAN1INN1T 0.05 MU18ANUITILUIAUNYINNTSANETULUTBNSNan 9 DausafLUSAUENI U
wUstunansivinnsfinen Tnanansnedeuusinglunisaaiuasdl

A15199 3 NANITIATIZNDNTNANID DY

ANTWaNIIDou Sobel Test  p-value NAN1SANY
(Z-values)
MAN > REA > PER 0.850 2.188 0.028 YaUSU
MAN > ACA > PER 0.850 -0.338 0.736 UaLﬂﬁ
MAN > TEA > PER 0.850 3.003 0.003 RHEY

91N 3 WU FuUsnnsdanisesdng (MAN) danavnsdeusesuusussansam
TunsudntaudiainUUs (PER) Hudanysn139an1sa1unisive (REA) wag fauusnisinnisesdng
(MAN) danan1soaudesinususzansnmlunisndntudiadnUuius (PER) Wiudiiusni1sdnnisenu
nsiSgun1saeu (TEA) wauUsn1sdnn1sesans (MAN) lddwanisdausiemuususeansamlunis
wAmTuAntnURTR (PER) riufuusnisdanisdiunisuinisisnnis (ACA) uenannil {ideld@nu
nansUTEINAAISTwe fuesduUTEANSavEwan1anse Bnsnamsdeu wasdviwalaeia Jema
sAnwUTINgAEAITITEE

nsaAUsIENa

INATANYINUTT N1TUTUITIANITOIANTHHANINTIBNITIANITAIUNITIFOWALNIS
IAN1IAUNITITEUNITaULAsHNanedousiaUsEaNS A luN N anTudntn U URM1uN1TInNTS
Frunmsidouasnmstanmsiumaieunsaoy eiiflesan msvimsdanisesdnslaiitandu fu
MsdansmineInsyana Mun1sinnisnisfiu dunisdanisanud uaznsdanisanandsady
nalnuagdnUszauiddianlunisuszana nandu uagmiuliademdunineinsnisdanis
Uszanang q Wausodniululdleediszdnsam auvssgimuneaiudidatmuely d
uAnegdomaluladnuusaaiinisuimminensyanaiiiussdninmasnadesiundngns uas
ulguievesvineds naesnauissinisimuaunusuyszana Mmsdnasssulssanauiiiioame ng
AATIERAUNU NIAAU Aaeu auaunsiddglunisuaadadia Insivuaiazaienenainus
vanisnduvideddyludenansdfaeuiielvanunsntiotesdnrmiluuszgndlunisdnnisdouns
AouLaznuATe Tludsnmsfimsdumanvnuesaudssiainiglusaznisuenasdnsiionaistuly
MsuImImdngnsrlufamsusziiiulema/waznanszny madesesiadunmdes nsuszidy
1MINsMUANKEoIsNsTamsanudssldaranssmimiuminerdelugmaiduanitunisfinuni
sagnsuantudindn Ui TRl deaonadeaiun1sAnuives Khalaf and Khourshed (2017) finuin
M33ANIIFUAINLEANNITAYRIYAIINTINTITINNT ArIiTeTieuaz I UauBIwRINnaIY 13
penuUULardalusunTy Adasanuagain msUsefuntnu nseleldvemiingu uagnis
disdoyaanitu dwalfanduiifedewnndduiardmalfiniFouindnuiaufiaonelaly
wﬁmmé’aLLawé’ﬂqmmﬂéﬁu uanaIni Saaenndastunisinuives J1unt felnsadnyna
(2559) AldAnwILLIMIINNTUisUsERUgRuAnuiesesiudennasUszaauendeuazuualiy
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n1sAnwIsEAUANAnYIvedlan laun1INANITANYINUIT B UTLY ATUANAINAITANY LAY
amuﬁﬂmmauﬂauéy’at,wiﬂmmwmmﬁu%mﬁ ANININYDIB15E ﬂmmwmaaﬁfﬂﬁﬂm LAZAMAIN
maamua%mummﬂﬁuua 9w maﬂmumimLuumiamammu uenaniifiaonadoiu q514dl
D3nAuuuv (2560) iy ﬂawﬂumiwwuwmmﬁmfmlﬂmaqLaiﬂwmmiﬂmmmmawu 3l

Y
a

N138319A39UIUNTYINNUTENINNTNTIINT Tn1sativayunnenseaing 9 In1511eunuwayIdeyind
$ruffu maenauNsdaasunIsaisTaLsIsunsuaniUAsuEeus waznsiauduiinazeaeli
ansadansiunsitouaznsiSeunsaeu aonadesiuainudiesnisvesisou viesdiu uazay
Foenstdsauiannduazionyy fanuaenndasiuusvyuarUdsiures uninends wagnsou
UINTFIUAMARANAN

uannil NMadansdumseinason1sdanIsunsUINTITINS MtamsiunsiTe
wazUszansamlunsudatudninuiifsaznisdanisiunsidedadumuustunarsssninans
UimsinnsesAnsitinaseussansamlunisudatudadnufifveididonin msisedanudify
sonsaisesdmniuazisesdnsluginAnvinarussnvu Famnnsdanssumsideiiauas
fiusyAvBnw fszuu / nalnaatiuayulun1sinide Seruaenndosfugnsmaniasziuosdinauay
Ussimanif sauludsdldiusmmesiidmidemaritemanmsidelunmsysaniunisiounis
aou uagnsuInFinmaieliiAsuslenideruruastagliAarinunsdudasinin iRty g
aonnneaiun1sAnwves iiing lyeAa (2557) ANYILLININTITYTINITNSSEUNNTARUAUNS
UINTIVINTHAFIANVDIEANTURANAN Y kaTNUTT 913158KaUATIVAIUADINITUDS MUY
yuvy daen wazdinstmamifevienansaiiiesdanui/uinnssuiildanaidevienisdnnig
Gounisasusnlfifudiunisvesnisliuinisiving TaglidSouidmsnlunisSeusifudaae
W nglunsliuInIT3IIN1513098UsEEUNANTENUVDINITUINITIVINGG wavdsaannaadiu
NSANWIYBY LUAYDITIN TlgnTsed LAy NInun aMstiuvi (2556) inudn maddeuagimundndusios
fnsthiermnuiildsuindieneauarysanmsiumsiseunsaeulnduluauegmsmansveesdng
fngusrasd Wmne MiTnaudsareu n1sdnassaulssann wagszegaiinvue ua
annsonevenlugruuiielmAnysylovddorfiddnlfamdedy

gaving N13IRN1TANUNITISEUNSERUTNaN NN SIaUsE NS mlun1sHan Taudindn U R
faiiilosnn wuamdlunisdansEsunsaeuasasliansadmedoudoulnsidoudidaasuly
diFvuvssqimunemsdeuiauidivualy laednsussdudZeu arsesedvilundngnsi
WA N1FINTLUULADU NMIAUMUUINUL TR wazn15ysunisAuuInigivIng wagauidy
delhn9Suiuiuseansain fedenndedfun1sAN®I1v09 Gunarathne, Senaratne and
Senanayake (2019) ﬁié’ﬁwmsﬁﬂmﬁmﬁumsé’]’mmiﬁwmsaaumawé’ﬂgmmiﬁ’fﬁiu
uningndevesiglulsemanidanuagnuinnisinnsSounsaeuiivuzansuluinisianis
Ussidlufimngandsuszneulusenisaeunansana msvegeuges mstiausiu nsiiauevt
FuBou s1e9 nsdldnun Wudy awnsadaasilfifainuedisidudenisrenu gy favens
doans msufus msvhaududin anedih Wus) aussousiddy Aoy ausssunaviruadi
Rendes yonani nanisAnwndaonndesiun1sisees Mousa, Abdelgaffar and Ayoubi (2019)
finnsfnwiisifunisdnnisiSounisasudunisdanisisjsdunisfuinveudodenunay
dundonvesiinAny1vesnaruUIniTgsie unine1devesdy lulsemaddud uagnuin dade
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nsfun1siantsndngns lnssadamdngns nsudnisyanainslinszuindenisaouiiiond
RendesiuannuiuinveuredsruuazAuindontuiinansenuiinsoussansamlunisudn vt wa
nsfnwdsaonadou wus uasui (2561) fiwud fudlemn duanssunisFeunisaeu du
ﬂwwauuauuﬂmiauﬂﬁa@u munyinuaznsUssiiiuan wasaugaeudsaliiiaauiioely
vosfiFou fafu msdivdsatuayunisdeou maamumsqumiaamiﬂwnﬂﬂm waznaneula
919158 aeudnienansnsaoularseUsHTiiTaTesiunsTuusunsaeY Msdanisiounis
aoududuazdmadinronsnantdinvomvning1ds
Horauauusiilfiannsie

Usgns?l 1 1lesannnisdanisesAnsdamananssdenisdnnissunisiseuaznisdnnis
AIUNITLSHUNITARY Lazdian1seaudaniIsnantudininUfiRvesuminerdumalulagsvuena
Faiu wAnerdoersivumislunisdnnisanad Tidaau wingay wasneuaueswionufoIns
VoMY 18y guseans saonuiwatiAntusunsianisiumaisunisaeu lidsduns
d1enensfnNIAUMTITekazn1snanTudnludenarsdlasu duasulvenansdladnerasd
anuiluuszndlumsdnnisiseunisasunazauide suludsdinsimuanuindnisndunio
ddyronsudntudin uenaini UINEREAITHRUIMITIUNTUTMININEINTUARATIUSEANT AN
duasuron1sidenaznisianisiunisiseunisaeulditandunisiianuniiu/deiauouusves
véngnsluldlunisatuayw/daadumsiauimdngns msassm/Aadonynainsfislauauiating
fuanudeinisvemdngns sauluiansiaau/msiadeu/dseliu msujiRnuvesyrainslnduly
PauEL/ M5zau ATmnevesnisvhan St suvinendemsinuamslunisdanisenudesi
Wz ANLATADAAZDY N1 muALNLNITTAnsAIABITesAnETionafntulun1TUTTNg
nangms NMsUiuUuRLNTEAnIsAIIABIYesAMeg1deiles waznsUTEEY/Aamunans
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Abstract

The aim of this study is to examine the relationship between terrorism and
economic growth in 32 countries. For empirical analysis, a panel study is conducted applying
annual data for the period 2005 — 2019, and a multiple linear regression least square is
estimated. Panel unit root, panel least squares estimation, panel normality, panel
multicollinearity as well as panel heteroskedasticity approaches are employed, respectively.
The results of the study reveal that the impact of terrorism on economic growth is significantly

negative. A one percent increase in terrorism decreases real GDP by 0.0016 percent. Moreover,
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the estimated model shows a high R square value, no serial correlation nor heteroskedasticity

in the residuals, no multicollinearity, and the residuals are normally distributed.
Keywords: Terrorism, Panel Data, Economic Growth, GDP, Socioeconomics

Introduction

The classical theory of economic growth mentions that economic growth is
determined by endogenous factors such as innovation, knowledge investment, and human
capital as well as exogenous factors i.e., the level of technological progress and the number
of laborers. But there are many efforts that try to investigate other factors, especially
socioeconomic and political factors, that affect economic growth.

Socioeconomic and political factors, particularly terrorism is a major issue to fill this
gap. This is because terrorism has direct and indirect relationships with progress and regress in
economic and social development. Therefore, to study the nexus between terrorism and
economic growth, this paper mainly focuses on the relationship between them using different
approaches. Starting from this point of view, the study attempts to build an alternative growth
model to inspect the socioeconomic and political factors, especially terrorism, on economic
growth.

The study objective is to conduct the research by using a panel data approach from
the World Bank and the Vision of Humanity in which to empirically examine the association
between terrorism and economic growth for 32 countries over 15 years for the sample period
of 2005 to 2019. The hypothesis of the study is that there is a negative relationship between
terrorism and economic growth. Hence, the Terrorism Index is a significant explanatory variable
in the GDP equation for this study.

This study tests the link between terrorism and economic growth following the
model proposed by Kasperowicz (2014). The study employs panel unit root, panel least
squares estimation, panel normality, panel multicollinearity as well as panel
heteroskedasticity approaches that show a limited study in the literature for the relationship
between terrorism and economic growth.

The paper is arranged as follows. The first part is the introduction. The second part
explains the literature review followed by the model in the third part. The methodology and
the data are proposed in the fourth and fifth parts, respectively. The last two parts describe
the empirical results as well as conclusions.

Literature Review

There are several empirical studies on the relationship between terrorism and
economic growth. Most of the study findings appeared that terrorism had a negative impact
on economic growth (Freytag et al.,, 2011; Chuku et al., 2019; and Khan et al., 2016). Gupta et
al. (2004) used data from 1985 — 1999 to investigate 22 terror incidents. According to their
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research results, terrorism negatively affected growth significantly. Saleem et al. (2020) used
the data set during the period of 1981 to 2016, their result showed that terrorism had a
negative impact on economic growth in both the short and long terms. As indicated by Araz-
Takay et al. (2009), there was a significant negative impact of terrorism on the economy.

In accordance with Gaibulloev and Sandler (2008) applied the growth model using
a two-way random effect estimation method in 18 Western European countries from 1971 -
2004. They argued that terrorism was the cause of the shrinking economy because both
domestic and transitional terrorism showed a negative impact on per capita income growth.
Fatima et al. (2014) analyzed the impact of terrorism on the GDP growth rate in Pakistan using
7-year data. They concluded that when the terrorist activities expanded the growth rate
declined significantly. Likewise, Eckstein and Tsiddon (2004), an increase in terrorist activities
reduced economic activities i.e., current consumption and saving.

The study about the causative relationship between terrorism and economic growth
by Meierrieks and Gries (2013) used a panel data set including 160 countries with 1970 — 2007
data. The Granger causality test result demonstrated that there was a causal association
between terrorism and economic growth. The results from the Granger Causality test as
studied by Malik and Zaman (2013) using the data from 1975-2011 confirmed that terrorism
negatively impacted macroeconomic factors such as poverty, price level, and economic
growth. Shahbaz et al. (2013) applied the VECM and ARDL models to examine the cointegration
and causality relationship between terrorism and economic growth in Pakistan using the data
from the 1971 to 2010 period. They found that there was a one-way relationship between
terrorism and economic growth in both the short run and long run. Identically, Densumite
(2013) applied a simple regression analysis employing the VECM and Granger Causality test to
determine the impacts of violence on economic growth as represented by raw rubber
production in Yala province, Thailand. Her study demonstrated that there was a statistically
significant negative relationship between violence and economic growth. Her results obtained
from the Granger Causality test indicated that violence caused economic growth with no
feedback. Similarly, Gillani et al. (2009) conducted the granger causality test employing the
data from 1975 to 2009 to explore the effect of crime on poverty, unemployment, and
inflation. Their study revealed that there was a positive relationship among these variables.

Blomberg et al. (2004) conducted structural VAR models, and cross- sectional and
panel growth regression analysis employing an unbalanced panel data set of 177 countries
during the period of 1968 to 2000. They found that terrorism exhibited a negative effect on
growth by causing economic activities diverted from investment to government spending.
Enders and Sandler (1996) employed VAR to explore the impact of terrorism and net foreign
direct investment in Spain and Greece. They concluded that terrorism dropped the net foreign
direct investment by 13.5% in Spain and 11.9% in Greece.

Bravo and Dias (2006) studied the relationship between terrorism and international

trade using data from 1997 to 2004 in less developed countries. Their study found that there
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was a diverse effect between terrorism and international trade. Mirza and Verdier (2008)
verified the negative link between transnational terrorism and international trade in which the
data was covered from the period 1968-1999. As supported by Nitsch and Schumacher (2004)
studied the relationship between terrorism and international trade by collecting data from
1960 to 1993 in 200 countries. Their evidence showed that terrorism decreased the volume
of trade by 4%. Polacheck (1980) applied the cross-sectional data to analyze the association
between conflict and international trade in 30 countries. The empirical result showed that
terrorism caused trade to decrease by 20%. This is encouraged by Nisar et al. (2015), there
was a negative impact of growth and trade balance on terrorism. Their study also indicated
that terrorism showed a positive impact on inflation. Correspondingly, A GARCH-EVT approach,
an event study approach, and a non-parametric methodology were employed by Chesney et
al. (2011) to investigate the link between terrorism and the financial market using the data
over 11 years period in 25 countries. Their study affirmed that financial market crashes were
caused by terrorism.

Moreover, terrorism showed undesirable economic consequences on foreign direct
investment as suggested by Collier et al. (2003). This is because terrorism demolished public
investment funds and infrastructure development. Kinyanjui (2014) used the time series data
during the period of 2010 to 2013 to investigate the association between terrorism and foreign
direct investment in Kenya. The study found that there was a negative effect of terrorism on
foreign direct investment in Kenya.

On the other hand, Nasir et al. (2008) found no relation between terrorist activities
and economic development in Pakistan.

According to the classical theory of economic growth, the socioeconomic and
political determinants, particularly terrorism, are neglected as a major determinant of
economic growth. Therefore, the basic gap of this study is the model gap. The study tries to
establish an alternative growth model to examine the socioeconomic and political factors,
specifically terrorism, influencing economic growth.

Model

In this study, the panel data approach is employed to inspect the relationship
between terrorism and economic growth. To consider the relationship between terrorism and
economic growth, a framework based on the aggregate production function is adopted. The
growth model of terrorism in the following is developed from the Solow Growth Model (Solow
, 1956) and Safdar (2020), where Capital (K), Total Unemployment (L), Total Consumption (CS),
and Terrorism Index (T), as separate inputs in the GDP equation. In this research article, |
restrict my analysis to four indicators of GDP growth. | choose these four factors for two
reasons: first, they are assessed dependently on macroeconomic variables such as capital,
unemployment, and consumption, and independently of macroeconomic variables such as

terrorism. Second, this study tends to adopt a more eclectic approach since Solow’ s model
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deliberately ignores some important aspects of macroeconomics, such as terrorism. The

relationship among these variables can be written as:

GDP = f(K,L,CS,T) (1)
GDPit = Bit + B1iKit + BaiLic + B3iCSit + PaiTie + Uit (2)
where:

GDP = Natural log of Gross Domestic Product of country i in the time period t at a
constant price of 2015 (USD).

K = Natural log of Gross Fixed Capital or investment of country i in the time period
t at a constant price of 2015 (USD).

L = Natural log of Total Unemployment of country i in the time period t represents
as a percentage of the total labor force. Total unemployment refers to the share of the labor
force that is without work but available for and seeking employment.

CS = Natural log of Total Consumption of country i in the time period t at a
constant price of 2015 (USD).

T = Natural log of Terrorism Index of country i in the time period t represented by
the scores 0.00 to 10.00. Lower scores denote no impact of terrorism, and higher scores
denote a very high impact of terrorism. The Terrorism Index is measured by four indicators

namely incidents, fatalities, injuries, and property damage.

Methodology
Panel Unit Root Tests
The basic feature of the panel unit root test is described in the following. Consider
an AR (1) process:

Vit = PiYit-1 + XieGir + ;¢ 3)

where i is cross-section series and i = 1,2, ..., N; t is time periods and t = 1,2, ..., T; x; is
optional exogenous regressors which may consist of constant, or a constant and trend; p; and
§; are parameters to be estimated; and g; is the white noise or the error term; Y is a
nonstationary series or contains a unit root when |p| = 1;and y is a (trend-) stationary series
when |p| < 1.
Panel Least Squares
The basic model of pool object applies to estimate panel least squares can be

written as:
Vie =@+ Xy fie +6; +ve + &t (4)

where y;; defines the dependent variable; a defines the overall constant in the model; X;;
defines a k-vector of regressors; B defines the coefficient; §; and y; define the period
specific effects (fixed or random) or cross-section; and €;; define the error terms for cross-
sectional units observed, i = 1,2,...,M,and t = 1,2, ..., T for dated periods.

Panel Normality Test
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Skewness is an evaluation of asymmetry of the distribution of the series around

its mean which is estimated as:

S5y ) ©

where G presents an estimator for the standard deviation based on & = s4/(N — 1) /N that

is the biased estimator for the variance.
Kurtosis is the flatness or peakedness of the distribution of the series which is

calculated as:

ey 2057 "

where G presents the biased estimator for the variance.

Jarque-Bera is applied to test the series of normally distributed which measures
the difference of the kurtosis and skewness of the series with those from the normal
distribution. Jarque-Bera is represented as:

(K - 37
T) ®)

where § denotes the skewness; K denotes the kurtosis; and the null hypothesis presents a

N
Jarque — Bera = E(SZ +

normal distribution.
Panel Multicollinearity Test
The centered VIF represents the ratio of the variance of the coefficient estimate
from the original equation divided by the variance from a coefficient estimate from an
equation with only that regressor and a constant. The centered VIF is computed as:

Centered VIF = ﬁ 9

where R? denotes the R-squared from the regression of that regressor on all the other
regressors in the equation.
Panel Heteroskedasticity Test
To test for a range of specifications of heteroskedasticity in the residuals of an
equation, the Breusch-Pagan-Godfrey test (Breusch-Pagan, 1979; and Godfrey, 1978) as a
Lagrange multiplier test is employed. The null hypothesis is homoskedasticity (no
heteroskedasticity). According to equation (2), the following auxiliary regression of a BPG test

could be performed as

resid? = AK + AL + ACS + AT (10)
where resid? is the residuals-squared; K is the Natural log of Gross Fixed Capital or

investment; L is the Natural log of Total Unemployment; CS is the Natural log of Total
Consumption; T is the Natural log of Terrorism Index; and A is the first-difference operator.
Data
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The study examines the secondary data during the period 2005 to 2019, applying a
balanced panel. The data are converted to logarithms which allow presenting the relationships
between variables in an equation. Table 1 represents the data for calculation collected from
the World Bank and Vision of Humanity. According to equation (2), the relationship of GDP to
gross fixed capital (K) or investment is expected to be positive because the higher the gross
domestic fixed investment, the higher the economic production will be. Total consumption
(CS) has a direct relationship with the GDP because the upper consumption rate denotes a
greater level of production and economic growth. Instead, there is a negative relationship
between total unemployment (L) and GDP since an increase in the unemployment rate will
decelerate economic growth. Also, a higher terrorism index (T) and lower economic growth.

Table 2 shows the hypotheses of the study. There are four major determinants of
GDP growth rate i.e., gross fixed capital (K), total unemployment (L), total consumption (CS),
and terrorism index (T).

Table 3 shows 32 countries under investigation such as Nigeria, Pakistan, India,
Philippines, Egypt, Turkey, Cambodia, United States, United Kingdom, Saudi Arabia, Indonesia,
France, Russia, New Zealand, Mexico, Greece, Iran, Germany, Canada, Belgium, Italy, Sweden,
Ireland, Spain, Australia, Malaysia, Japan, Denmark, Norway, Kazakhstan, Vietnam, and
Colombia ranking from highly terrorized to very low, respectively. These countries are selected
because each country is representative of a different continent such as Asia, Africa, Australia,
South America, North America, and Europe, and there is abundantly available data that
includes all years of study (2005 - 2019).

Table 4 shows the descriptive statistics of the data.

Table 1 Variables, Sources, and Expected Signs

Variable  Description Source Expected Sign

GDP Gross Domestic Product in real World Bank Dependent Variable
prices

K Gross Fixed Capital in real prices World Bank Positive (+)

L Total Unemployment World Bank Negative (-)

CS Total Consumption in real prices World Bank Positive (+)

T Terrorism Index Vision of Humanity  Negative (-)

Table 2 Hypotheses

Number Hypotheses

H1 There is a positive relationship between gross fixed capital and economic growth.

H2 There is a negative relationship between total unemployment and economic
growth.

H3 There is a positive relationship between total consumption and economic growth.

Ha There is a negative relationship between terrorism index and economic growth.

Table 3 Countries under Investigation
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Country Name Score” (0.00 - 10.00)  Terrorism
Impact”
Australia 2.148 Low
Belgium 3.043 Low
Cambodia 0.000 Very Low
Canada 3.171 Low
Colombia 6.100 High
Denmark 1.484 Very Low
Egypt 6.419 High
France 4.614 Medium
Germany 3.965 Low
Greece 4.182 Medium
India 7.353 High
Indonesia 4.629 Medium
Iran 4.157 Medium
Ireland 2.845 Low
ltaly 3.043 Low
Japan 2.014 Low
Kazakhstan 0.901 Very Low
Malaysia 2.090 Low
Mexico 4.316 Medium
New Zealand 4.337 Medium
Nigeria 8.314 Very High
Norway 1.297 Very Low
Pakistan 7.541 High
Philippines 7.099 High
Russia 4.542 Medium
Saudi Arabia 5.000 Medium
Spain 2.810 Low
Sweden 2.892 Low
Turkey 6.110 High
United Kingdom 5.161 Medium
United States 5.260 Medium
Vietnam 0.420 Very Low

Source: Vision of Humanity (2019)

" Year 2019
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Table 4 Descriptive Statistics

Variables Obs. Mean Std. Dev. Min. Max.
1. The logarithmic form of real gross domestic product

LNGDP a57 27.18 1.28 22.95 30.63
2. The logarithmic form of gross fixed capital

LNK a57 25.65 1.33 21.15 29.08
3. The logarithmic form of total unemployment

LNL as57 1.75 0.70 -1.97 3.31
4. The logarithmic form of total consumption

LNCS a57 26.90 1.29 22.76 30.42
5. The logarithmic form of terrorism index

LNT a57 0.77 1.39 -4.61 2.23

Source: Own calculation.

Empirical Results

To investigate the relationship between terrorism and economic growth, there are
five steps were conducted in the study. The first step is conducted by unit root tests to verify
the order of integration for the variables. The unit root tests are necessary since the applied
panel least squares approach method is the stationarity of the analyzed time series. The
second step is to inspect the relationship between terrorism and economic growth by
employing the panel least squares approach. In the third step, the normality test is applied
to test for the normality of residuals. The multicollinearity test and the heteroskedasticity test
are presented in the fourth and fifth steps, respectively.

Panel Unit Root Tests

The study employs Levin, Lin & Chu t*, Im, Pesaran and Shin W-stat, Augmented
Dickey-Fuller (ADF), and Phillips-Perron (PP) to explain the results of panel unit root tests as
shown in Table 5. The tests for each variable are operated in tests including the intercept.
The first and second halves of the table exhibit the results of panel unit root tests in levels
as well as in the first differences for all variables, respectively.

Table 5 presents the null hypothesis that each variable has a unit root that cannot
be rejected at the level. In the first half of the table, almost all tests of each variable have
unit roots that cannot be rejected the null hypotheses in their levels. Only in the case of
Gross Fixed Capital (K), and Total Unemployment (L), according to Levin, Lin & Chu t*’s results,
are stationary at the 0.01 level of significance. Also, Total Consumption (CS), Terrorism Index
(T), and Phillips-Perron’s results show that they are stationary in the level at the 0.05 and 0.01

level of significance, respectively. However, most of the evidence of unit root tests on each
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variable cannot reject the null hypothesis which confirms that Gross Fixed Capital (K), Total
Unemployment (L), Total Consumption (CS), and Terrorism Index (T) are non-stationary since
they have a unit root. This can conclude that all variables are non-stationary in their levels.
After applying the first difference of each variable, all statistics of these five
variables meet the requirements of the study and can reject the null hypothesis at the 0.01
level of significance. Therefore, all variables are stationary for the 99 percent confidence
interval. This shows that all variables are stationary in their first differences. Thereby, all these

variables are integrated into order one, i.e; | (1).

Table 5 Panel Unit Root Tests Results

Method GDP AGDP

Statistic Prob. Obs  Statistic Prob. Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -1.30299 0.0963 431 -12.9218***  0.0000 402
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat 6.04505 1.0000 431 -10.1161***  0.0000 402
ADF - Fisher Chi-square 32.7602 0.9996 431 212.694***  0.0000 402
PP - Fisher Chi-square 66.4864 0.3914 448 199.319***  0.0000 416
Method K AK

Statistic Prob. Obs  Statistic Prob. Obs

Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -3.75064***  0.0001 432 -10.2482***  0.0000 396

Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 1.47884 0.9304 432 -8.14703***  0.0000 396
ADF - Fisher Chi-square 66.7101 0.3840 432 181.459***  0.0000 396
PP - Fisher Chi-square 83.5324 0.0511 448 191.310***  0.0000 416
Method L AL

Statistic Prob. Obs  Statistic Prob. Obs

Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -3.77972***  0.0001 430  -11.9696***  0.0000 405

Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -0.97260 0.1654 430 -9.29382***  0.0000 405
ADF - Fisher Chi-square 79.9406 0.0862 430 198.956***  0.0000 405

PP - Fisher Chi-square 44.3899 0.9706 448 184.993***  0.0000 416
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Method cs ACS

Statistic Prob. Obs Statistic Prob. Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -1.28369 0.0996 432 -11.5884***  0.0000 409
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat 3.54982 0.9998 432 -8.12759%** 0.0000 409
ADF - Fisher Chi-square 68.8296 0.3173 432 177.190%** 0.0000 409
PP - Fisher Chi-square 84.8653** 0.0416 448  161.933** 0.0000 416
Method T AT

Statistic Prob. Obs Statistic Prob.  Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -1.57949 0.0571 409  -14.2470%* 0.0000 367
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -1.14121 0.1269 409 -10.5381%** 0.0000 367
ADF - Fisher Chi-square 75.7575 0.1125 409  224.200%** 0.0000 367
PP - Fisher Chi-square 116.712%* 0.0000 417  286.224*** 0.0000 383

Source: Own calculation.
Note: *** and ** indicate the rejection of the null hypothesis at 0.01 and 0.05 levels of

significance, respectively. 2\ is the first-difference operator.

Panel Least Squares
This study applies the panel least squares method to examine the relationship
between terrorism and economic growth. The final form of the estimated equation is:

AGDP; = By + B1iAKi¢ + P2iALje + B3;ACS e + BaiATie + it (11)

Table 6 presents the econometrical tests of the estimated model which reports
the results of modeling the equation. To meet the assumptions of regression, the panel EGLS
(Cross- section weights) is employed to calculate. The panel least squares estimation in the

first-difference form can be written as:

AGDP;, = 0.011260 + 0.174157K;, — 0.013208L;, + 0.397277CS;, —
0.001624T;, (12)

The panel least squares estimate for the coefficients is reported in Table 6. As
expected, Gross Fixed Capital (K), and Total Consumption (CS) are positive and highly
significant since they can reject the null hypothesis at the 0.01 level of significance. On the
other hand, Terrorism Index (T) and Total Unemployment (L) are negative and highly significant
since they can be rejected the null hypothesis at the 0.05 and 0.01 level of significance,

respectively. As a result, all variables are significant to explain the real GDP.
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According to the panel least squares estimation result from Table 6, implying that
an increase of 1 percent in the Terrorism Index, will decrease the real GDP by 0.001624
percent. Instead, if the rate of the Gross Fixed Capital increases by 1 percent, the real GDP
will grow by 0.174157 percent. Similarly, if the Total Consumption goes up by 1 percent, the
real GDP will ¢o up by 0.397277 percent. Likewise, a rise of 1 percent in the Total
Unemployment, will reduce the real GDP by 0.013208 percent.

The estimated Durbin-Watson test statistic for the model shown in Table 6 is
2.159690, which can conclude that the residuals are uncorrelated. In other words, there is no
serial correlation or autocorrelation in the residuals.

In this model, the R-squared value as presented in Table 6 shows that the model
is nicely fitted. This is because of the R-squared of 88.15 percent.

Moreover, F-statistic from Table 6 is significant at the 0.01 level of significance.

Table 6 Panel Least Squares Estimation Results
AGDP equation

Variable Coefficient Std. Error t-Statistic Prob.
AK 0.174157 0.010254 16.98510%** 0.0000
AL -0.013208 0.003799 -3.476403%** 0.0006
ACS 0.397277 0.032220 12.33024% 0.0000
AT -0.001624 0.000665 -2.442891** 0.0150
C 0.011260 0.000930 12.10154 0.0000

Effects Specification

Cross-section fixed (dummy variables)
Weighted Statistics

R-squared 0.881527 Mean dependent var 0.048543
Adjusted R- 0.870701 S.D. dependent var  0.056729
squared

S.E. of regression 0.018508 Sum squared resid 0.131189
F-statistic 81.42301 Durbin-Watson stat ~ 2.159690

Prob(F-statistic) 0.000000

Unweighted Statistics

R-squared 0.683984 Mean dependent var 0.027899
Sum squared resid  0.142867 Durbin-Watson stat ~ 2.381745

Source: Own calculation.

Note: *** and ** indicate the rejection of the null hypothesis at 0.01 and 0.05 levels of
significance, respectively. A is the first-difference operator.
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Panel Normality Test
This study conducts a test for the normality of residuals (Diagram 1). The Jarque-
Bera statistic shows that it does not reject the hypothesis of normal distribution since the p-
value is 0.052040. So, it indicates that the null hypothesis is confirmed. In addition, the
histogram shows bell-shaped, therefore, the residuals are normally distributed.

Diagram 1 Normality of Residuals

7o

Series: Standardized Residuals
50 ] Sample 2006 2019
Observations 419

50 [l
Mean -5.01e-19
= [ Median -1.86e-05
Maximum 0056764
Minimum -0.055716
20 Std. Dev. 0.017716
Skewness -0.100764

m_ﬁh'_'_'_ﬂ‘ Kurtosis 3.545887
o —

O O O L T+t 1ttt 1 | Jarque-Bera 5.911492
-0.08 -0.04 -0.02 0.00 0.0z 0.04 0.08 Probability 0.052040

40 4

30

Source: Own calculation.

Panel Multicollinearity Test

To test for multicollinearity, the variance inflation factor (VIF) is the main criterion
to check the relationship between or among two or more variables. Since the VIF statistics
displayed in Table 7 are less than 10, meaning that there is no multicollinearity between and
among the variables used. According to the results, all independent variables in a model are
uncorrelated. Implying that unemployment, consumption, investment, and terrorism have no
correlation with one another, for example, investment cannot be predicted from terrorism in
a model.

Table 7 Multicollinearity Estimation Results

Variable Coefficient Variance Uncentered VIF Centered VIF
AK 0.000105 2.344880 1.810746
AL 1.44E-05 1.536274 1.532639
ACS 0.001038 5.811362 1.456863
AT 4.42E-07 1.007878 1.002647
c 8.66E-07 4.557533 NA

Source: Own calculation.
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Panel Heteroskedasticity Test
To investigate the violation of the assumption of homoskedasticity, the residual
diagnostic i.e., heteroskedasticity test using the Breusch- Pagan-Godfrey (BPG) method is
employed to examine the residuals of the equation. The p-values of each variable represented
in Table 8 are bigger than 5 percent implying that there is no heteroskedasticity in the
residuals.

Table 8 Heteroskedasticity Estimation Results
RESID"?2 equation

Variable Coefficient Std. Error t-Statistic Prob.
AK -1.11E-07 1.47E-07 -0.756927 0.4496
AL -4.35E-09 4.90E-08 -0.088787 0.9293
ACS -3.54E-07 4.84E-07 -0.730696 0.4654
AT -1.42E-09 8.65E-09 -0.163650 0.8701
C 3.95E-07 1.28E-08 30.91460 0.0000

Effects Specification

Cross-section fixed (dummy variables)
Weighted Statistics

R-squared 0.133370 Mean dependent 2.70E-07
var

Adjusted R- 0.054174 S.D. dependent var  1.37E-06

squared

S.E. of regression 1.35E-06 Sum squared resid  7.00E-10

F-statistic 1.684046 Durbin-Watson stat  2.364424

Prob(F-statistic) 0.010478
Unweighted Statistics

R-squared 0.114204 Mean dependent 3.82E-07
var
Sum squared resid  3.75E-09 Durbin-Watson stat  2.357325

Source: Own calculation.

Conclusions

The aim of this study is to inspect the relationship between terrorism and economic
growth. In this paper, terrorism, and the growth rate of 32 countries from 2005 to 2019 are
investigated using a panel data approach.

In accordance with the empirical results, terrorism seems to have a significant

negative effect on economic growth as represented by the panel least squares estimation.
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Meaning that an increase of 1 percent in the terrorism index, will reduce the real GDP by
0.0016 percent. Furthermore, the results from the R square value, panel serial correlation,
panel heteroskedasticity, panel multicollinearity, and panel normality tests display significant
relationships.

We can conclude that the empirical results of this study correspond to the
conventional belief of presuming that terrorism and unemployment rates are disadvantageous
for economic growth as well as investment and consumption advantageous for economic
growth. Empirical evidence shows the significant negative relationships between terrorism, and
the unemployment rate on economic growth as well as the significant positive relationships
between investment, and consumption on economic growth. These indicate that all variables
generate significant effects to boost economic growth.

This study reveals the socioeconomic and political determinants like terrorism as
well as economic determinants like investment, unemployment, and consumption that
impact economic growth. Overall, understanding the relationship between terrorism and
economic growth leads to more efficient policymaking and forecasting. Thus, suggesting that

policies to alleviate terrorism would have a considerable impact on economic growth.

Discussion

According to research results, the relevant implications should be paid attention to
inhibit the effects of terrorism on economic growth. This must be aware since terrorism brings
inefficiency in aggregate economic development, therefore, the anti-terrorism schemes as
represented by the government will lessen this problem which will reflect a huge effect on
the aggregate economy.

The previous study finding by Meierrieks and Gries (2013) demonstrates that it is better
to understand the conflicting evidence on the terrorism—economy nexus in order to give more
solid counter-terrorism advice. The role of economic performance in determining terrorist
violence appears to have been important for some countries, whereas all attacked economies
have been successful in adjusting to the threat of terrorism (Gries, Krieger, & Meierrieks, 2011).
To increase economic growth more resources must be allocated to improve law and order to
attract foreign investment, complementary domestic investment must be increased (Zakaria,

Jun, & Ahmed, 2019).
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