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Factors Affecting the Purchase Decision of Solar Energy Generation System for

Household in Nonthaburi Province

nFueWYs YniyaeInsnal uaz aAtiun Walsnadmuna

Pharanyaphad Muthaboonyapornkul! and Apinan Phatcharopaswatnagul™

UNANED

AsANEINNIRaUsTasAiaAnwIUadeinanani1sinduladessuunan i nasnunaseingseau

Yoo v ' =

U
Joya loun A1sesar Aedy Ard@ulsnuuInggIu LuUIIaedladnwuuasInisdenaag

afuseuludminuunys lnensdnulduuvaeunuesulauiluniesdelunsiiudoyadiuiu 460 fedrauay
ananldlunsinseidey

'
a

Brsuszinanzanuaslugmauaznisiaszidiniiu (Marginal Effects)

o o w aa

= ] Y ! I A a I
Naﬂqiﬂﬂwqwuqr]{j"ﬂﬁ]Hﬂquﬂﬁgﬁqﬂﬁﬂqﬂmﬂwmuﬁlaqﬂqu\iﬂﬂ(ﬂ E]EJ'N‘lﬁﬂfﬂ']llLllE]W"i]’]ﬁmrﬁj"i]'ﬂﬂa']uﬂigam

<

v
| s o o

N9NIAAIN WU sundndusidmalaensweanisdedulagessuundaliihmdsunasefingseauaiusouly
JrdauunyIegnadveddyneain Jeesdulsslesidmiuuszneunisssfafiazdesimundndusifiiieides

fusguundaliindinuuasenind@asiiiiaanufimelagegaseruilan

AdAey: syuundalihndsnunaseniing n1sdnaulatio uuuiiasdladnuuuasmiadon Jmiauumys

ABSTRACT

The purpose of this study was to discover factors affecting the purchase decision of solar energy
generation system for household in Nonthaburi province. This study employed the binary logit model to
study correlations between dependent variables (having made decisions to purchase and not having made
decisions to purchase and independent variables (demographic and the marketing mix for service business).
The data used in this study were primary data collected from a sample of 460 samples by means of a

guestionnaire.

*Corresponding author. E-mail: apinanart@gmail.com
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The results showed that the various variables in the model were correlated with statistically
significant levels, that is, in terms of demographic and product factor in the marketing mix directly influenced
the decisions of the sample to purchase decision of solar energy generation system for household in
Nonthaburi province. This will be useful for entrepreneurs, investors, as well as private sector organizations
and government agencies in applying the information to the technology planning of the solar energy

generation system in the future.

Keywords: Solar energy generation system, Purchase decision making, Binary logit model, Nonthaburi
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LENIDIUIU wazASarazvaaladedrulssaunisnatanunisanauladassuunanliiindsaunaIeingseau

aFsauludmIauunys

STAUAMUAALIAY
AuUs uaﬂ*ﬁqﬂ oy Uu 4 mm’?iqﬂ
naMa

A 1. fwaluladvivade Tdnude 1 2 38 149 270
eI (0.20) (0.40) (8.30) | (32.40) | (58.70)

(Product) 2. e videns1aumdeaduiisin 1 7 75 206 171
ag1aNINATY (0.20) (1.50) | (16.30) | (44.80) | (37.20)

3. gunsal viseeslvavaunumla 3 4 33 143 277
g (0.70) (0.90) (7200 | (31.10) | (60.20)

a. prgmsliauiiennuy 0 6 44 139 271
(0.00) (1.30) (9.60) (30.20) (58.90)

5. iinssulsyiunansiue 1 2 29 144 284
(0.20) (0.40) (6.30) (31.30) (61.70)

AU 1. 91m1gUnsallianuvsngauiy 0 3 64 198 195
(Price) wialulad  wazUse@nsnInnig (0.00) (0.70) (13.90) | (43.00) | (42.40)

M9

2. SIPFRnage MEeAU3nsT 1 9 64 190 196
Aedesfianumuvay (0.20) (200) | (13.90) | (41.30) | (42.60)

3. iwmmeziauﬂwmé’m’ﬁamﬁgqﬁ 1 11 62 177 209
AIULVZE (0.20) (2.40) (13.50) (38.50) (45.40)

4. 11m1gUnsal wieeslvaiaiy 1 10 53 182 214
AN (0.20) (2.20) (11.50) (39.60) (46.50)

5. NMILAAIIIUALLDEAUDITIAT & 1 4 54 166 235
AT (0.20) (0.90) (11.70) (36.10) (51.10)
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LENIDIUIU wazASarazvasladudrulszaunisnatanunisanauladeseuunanliiindsaunaIeindseau

aFsauludmiauunys (de)

STAUAMUAALIAY
AuUs Yiouiign | tos Uy wn | wndign
nang

fudamne 1. audusnis visednudmiie i 1 14 85 178 182
n1339 IUUUIN (0.20) (3.00) (18.50) | (38.70) | (39.60)

e 2. Sdewmnesnisdmvheriuesulay 1 6 66 184 203
(Place) (0.20) (1.30) (14.30) (40.00) (44.10)

3. flguéuins viieanuil 0 9 62 176 213
Usznaunstalau (0.00) (2.00) (13.50) | (38.30) | (46.30)

4. fanuagaan uazsaasalunis 1 4 64 162 229
YDTUUINT (0.20) (0.90) (132.90) (35.20) (49.80)

5. MsU3NSTiTUsEANEN uagd 0 6 54 171 229
anutdede (0000 | (130) | (11.70) | (37.20) | (49.80)

funs 1. fimslevandhudenainviane 2 9 113 167 169
GAGELY 29N (0.40) (2.00) (24.60) | (36.30) | (36.70)

NSRRI 2. J519NTENEINNITUE 2 7 77 205 169
(Promotion)  (Promotion) luksiazaiavian (0.40) (1.50) | (16.70) | (44.60) | (36.70)

3. fimsunugunsalifiuidy 3 6 77 165 209
(0.70) (1.30) (16.70) (35.90) (45.40)

4. JUsn1snikAY usnuileannig 0 6 66 187 201
UINISUNG (0.00) (1.30) (14.30) | (40.70) | (43.70)

5. M3dswivuleuenasg vise 3 5 65 181 206
dsulassnsvesss dieaavdeu | (0.70) (1.10) | (14.10) | (39.30) | (44.80)

e
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LENIDIUIU wazASarazvaaladedrulssaunisnatanunisanauladassuunanliiindsaunaIeingseau

aFsauludmiauunys (de)

5EAUANNAALIAY
fiauus fiog oy Uy N N
ign nang fign
AuuAAa 1. wilnouedianug 0 2 73 172 213
(People) Anuduglunsiiauedeya (0.00) | (0.40) | (15.90) | (37.40) | (46.30)
2. Wﬁfﬂmuﬁm&%ﬁmmj’f 0 2 a5 171 242
mmsﬁmwiumiaméﬁy’a (0.00) (0.40) (9.80) | (37.20) | (52.60)
3. WUNUUTNITNAINITUNE 0 2 56 176 226
fimnusasilunissundstam (0.00) | (0.40) | (12.20) | (38.30) | (49.10)
4. wilnaugentnss danusingaly 0 1 62 158 239
msunlatym (0.00) (0.20) | (13.50) | (34.30) | (52.00)
5. funulLaueduA (Wuwmes) i 3 2 90 189 176
HARDAWANBAIAUAN (0.70) | (0.40) | (19.60) | (41.10) | (38.30)
frunenw uaz 1. awdnwal sisedeidesosuTng 0 3 83 202 172
ATULEUD Ak (0.00) (0.70) | (18.00) | (43.90) | (37.40)
(Physical & 2. et uazausiunses 0 5 65 176 214
Presentation) USHN (0.00) (1.10) | (14.10) | (38.30) | (46.50)
3. Anudlunisusnganudelaan 4 7 103 177 169
kN 9 (0.90) (1.50) (22.40) | (38.50) | (36.70)
4. SruURAUNNSRAR RN 1 7 63 194 195
(0.20) (1.50) (13.70) | (42.20) | (42.40)
5. NanauuNgLease 2 i 67 176 211
(0.40) (0.90) (14.60) | (38.30) | (45.90)
AUNTZUIUNNT 1. finsyuaums wietunounsangs 0 4 80 173 203
(Process) Fonau (0.00) | (0.90) | (17.40) | (37.60) | (44.10)
2. TUWNUIY LAYSTELINNSAAR 0 5 51 179 225
IaLau (0.00) (1.10) | (11.10) | (38.90) | (48.90)
3. HUNWU LA TEUZLIAIN1TYOM 0 3 52 185 220
Usadmiau (0.00) (0.70) | (11.30) | (40.20) | (47.80)
4. finszuaums wiemssidiuaui 0 0 65 159 236
AsIRERUAIUMANNgINEla (0.00) (0.00) | (14.10) | (34.60) | (51.30)
5. dMIALEUNNTVRRUNIAATY 9 0 5 81 146 228
mufingyanesey (0.00) | (1.10) | (17.60) | (31.70) | (49.60)
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3. mlasginsinduladessuundnlnimdnuiatonfindvesasisouludaminuunys

nan1sAnwdadefinasnenisdndulatiossuundalnihanndinuuaeiindvesnsisouludmiauunys

f518azidunnatl

A5199 3

wanan15UsEaaAladnvasladeinananisanduladassuunanlndlinasnusdsanindseaunsasouly

AMIAUUNYI
fauus AnduUszans Std. Error z p-value
const -0.968622 1.61268 -0.6006 0.5481
Sex 0.334215 0.325859 1.026 0.3051
Age -0.698417 0.358494 -0.6006 0.0514
Status 0.335381 0.348025 0.9637 0.3352
Education 0.119271 0.368010 0.3241 0.7459
Occupation -0.337045 0.421462 -0.7997 0.4239
Income 0.282760 0.234495 1.206 0.2279
Product 0.910823 0.395825 2.301 0.0214**
Price 0.160980 0.355253 0.4531 0.6710
Place -0.376395 0.444908 -0.8460 0.3975
Promotion 0.160847 0.392426 0.4099 0.6819
People -0.791039 0.510121 -1.551 0.1210
Physical 0.526342 0.392084 1.342 0.1795
Process 0.0597911 0.397126 0.1506 0.8803
Number of cases 'correctly predicted' = 412 (89.6%)
f(beta'x) at mean of independent vars = 0.087
Likelihood ratio test: Chi-square(13) = 9.68661 [0.2070]

AU; IINNITATUIN
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NaNsENUEIUIAY (Marginal Effect) vasiaudsdaszaaninuirandulunisinduladessuunanlufingssu

wevenfindszauaiaFauludminuunys

dp / dx s.e. z pval xbar

Product 0.079514 0.033624 2.3648 0.018039 4.4322
Buy = 1, Pr = 0.9034

17 NNATATUIE

NANTA 3 UAaTAITNT 4 LEAINaINUUUIIaeladn (Logit Model) uagAn Marginal Effect tAgafiu

Uadeninanenisdndulatessuundaliinanndnuiasenfindvesnguadagie 460 faogne wuin Yadesnu

o
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v
=

A Weldaduaundndandiiudy wu Swmalulagvivadeuntu Taudeundu nsmaunsal wse

1% .
v a A a

aglvanaunuladtsuindu Torgnistdauuaznissulseiuiieniuiuty len1aidndudoastiudy wazain

A Marginal Effect wirfu 0.079514 vilianuiasduiivedaduladeiivdu 7.95%

d5U afiuseNa uazdalauauu

NanIedfyInsAnuEes Taseiinasonisinauletessuunanlniimgnuuaseniindseau
a¥douluderinuunyd ansnsoagudd

NaINNSANYINMTIATEAdeyaTildanuuuasuatunu fuilanfilunausetsdulvgdume
NPT 255 AU (Fouar 55.44) 018581119 20 - 39 U 91wy 319 au (Sesag 69.35) daniuninlan
71U 280 AU (Fo8az 60.87) s3AUNITANYIUTYYIAT 91UIU 363 AU (3988 78.91) UsznauoTnniniiu
USEMeNTU 91uU 215 AU (FaBay 46.74) wazdlselareifiousening 15,000 - 30,000 UM 31UIU 212 AU
($ovay 46.09) nadnswinisiadulatelnglduuusiandain wui dededundnsioet @weluladiueads 1oy

i d‘ Ay oA a v 1 2 Avo 1 ' ¢ & i I 19
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U q

4 1Y o A

NUAYIUY kaEnssUUTEAUYRINann ) Tuanean1sdnduladossuunanlnidindsnunasonfindseauanssou

Tudandauunys aenraeaiuaueed (Thisopha, C., & lamratanakul, S., 2019) wu31 Jadedrulszauniinisnain

a o I3
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| =

dAgyumeInu

JaLauaLuL
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P

Weanasandadeisinasenisdnduledes laun Jadedulssuinsmans Jadedundndae Jadediusian
AUYBIMNINTTIMUNY Yadeanudaaiunisene Jadesuyana Jadesununeninuaznisiiaue wazdade
AUNTZUIUMT FenuInguitegdulngianuddgyiuladesiundndo laun dmelulagviuade Tdaude
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fignunu wagn1siulsziuremdniue Jadefindndsiuiianuduiusiuiuiian Wewnduslnaduddadula

Y Y

o

Wendelauniunsinsginnauaudivendnduiinaisivalulagivivade 1dnude Inssudseiundndoe

wazilengnisldauieniu
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A19ILATIZHANFUNUSVDITIAUNNURAUKAZNDIAT
Tugan1rznatnvnTu-as

Analyze the Correlation of return rate of gold and crude oil price in Bullish

and Bearish Market Situations

Ande ynaaiinT audR fewsny? wusws ansana® suwa Sauadasnist waznsiing Unasaeu’®
Supachai Mukdasanit™! Sombat Singharat? Pacharaporn Arkornsakul® Thanaphon

Rattanasamakkan® and Kornika Palasorn®

UNANED

Tunsnwafiilfeiingussasdiioinneiauduiusvossnsmanauunuremasiuasidiuiu fily
ANTIZAAIAVITULATAAIATIA LiIDYNNSUTUTBULANAN 198 9AANUEUT S0 I8 NS WARB ULNLYB MBIR AL
hifuiluannefunnsatu Taglunisinwadedasussandlduuusiaes Markov Switching Kink model Foyad
14 lunnsAneUsenausiie s1anunsfufu (Crude OIL) wavsinmesduvisfidevelunainlan daus 01/01/2010 -
28/02/2022 S?fqmﬂmamiﬁﬂmwudwé’mnwama‘uLmumaqﬁwﬁuaﬂu*ﬁ’mnmﬁqﬂé’]’;ﬁaulmga%ﬂuamwmmmm%u
Tnearuduiusvassnsmanunuvesisiufutasnesmluansnanud uariiauduiuslufiamad ety
lidmesrasdisnsuanouunuwilusiny Tuvasfiannznainy1asnnnuauduiusveIs R INana ULNLYD T
nosfuazthsuRvasiinnuduiudluiiamansaiududiosnsnanauunuvemesiiidntiesnin 0.0051 uazaydl
puduiuslufiamnafetudiesnsuansuunuvemesmiamuinnii 0.0051

v v

ANENARY: NTIATIRANUFURUS UITUAY SNTINANDULNUNBIA AAIAUY

ABSTRACT

The purpose of this research was to analyze the relationship between the gold return rate and
crude oil price. in an bullish market and a bearish market to compare a different of the correlation of the

gold return rate and crude oil price in different situations. In this research, the Markov Switching Kink model

*Corresponding author. Email: Supachai_muk@cmru.ac.th
lAEINEINITINNTT URTINERe U gL Telnl
2ARNEANgINTITIANTT UM INeNdesvsigiedival
3AEAINGINITINNT WnTIMEIdeT1wA el
‘ANzIATYEANENT uNInenduldelug

SANZIATYEANENS UinInendeidelng
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was applied, crude oil price and the gold price in the world market from 01/01/2010 - 28/02/2022 was
used. The result shown that, the return of crude oil during that period was mostly in an bullish market
condition. The correlation between the return rate of crude oil and the return rate of gold in an bullish
market is correlated in the same direction, no matter what the return rate of gold was. In bearish market
conditions, the correlation between the return rate of gold and crude oil price is inversely correlated when
the return rate of gold is less than 0.0051 and in the same direction when the return rate of gold is greater

than 0.0051.

Keywords: Correlation analysis, Crude oil, Return rate of gold, Bullish market

o

AUATAIUAIAEY

o

93 (Gold) tuinlulansfifieinnauseusuiulaeily danuaesnuuasiinuailudiesaunsaiiay
Waswduduaalannnan dnedsanunsalylundnnsnelunisaiuszduanuidssldnnudainisvemes
wendnazedlugunuuresduiuds Snuilaguuuuiildanuienegiunndenisamu lnenssdldnaeifunisl u

o

wunsndninisamuunniaatulan lngvesingnineglunquandlaniue (Commodity) lumnnveslaneian

fa\})]

(Precious metal) lnguanainnesAiaduilaadaugidannilaiininuiean1snluguluuYesdua waen1saemu

v
P o v a

Ao Wiiufu (Crude Ol lnshduAvdneglumnavamanu Fdluagtuimesduazinfuaududunindlungy

vesdurlaaduanidnamuisudiunamuuinianislunain@e -u1gkuy Spot kagnaia Future wena N

q q

o w a

ihifufvuasnesiddodunidusfdtariddgmaasugh

namd 1 1 Busaemesduazihiuivlugag 10 U e fasiuldidenudumudoutisgs
dosniitfadesing 4 damelusazaisuendunssnuiitlubesmesdaneends snsuwanasuguasd/gunmu
waringaiaswsia iy dedulunisaansainsedeulmessrandainnusndudemeuisiadefiietoty
MAvesduningfinaniazannsanianisainsiedeuiivessialieduueg Inglutaqtuuvudassildly

nMlAsEIvefnwANNdIusveiuUTegog NIy

577 Ma9A1 (Gold) s7hguRAy (Crude Oil)
2000 105
1500 75
1000 45
500 15
0 -15 |

AT 1 avemesmuarinsuAuluge 10 9 @ 01/01/2010 - 28/02/2022)

ﬁm: Investing, 2022
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Tul 2000 Chauvet and Potter, 2000 laas1auuuinasinnuiurIuvasmaInranningandeyaseisiou

¥ |

Tnensaseid Tailddudadulagld Markov switching fivauslag Hamilton (1988, 1989) wuin fiasfinisrvug
youalunisuavennniefinaandnniwsidnuase1du (Bull Market) uazn1igdiiasugiaddnvusaias
(Bear Market) 1903 n11zv09ma1n  Markov switching gnldlunis@nsudsafunisuszanalaiidadusgag
WNSUAELY Lome N. Switzer Uag Alan Picard (2016) Td@nwianuduiusvesiginsiasugiatuaninaaedves
panavanninglulzimasiuin1smAU STAR (smooth-transition autoregressive models) Dufrénot and Keddad,
2014 AnwiAnudunussenineiginsiasegianunguuseine ASEAN-5 wazSriboonchitta and Yamaka, 2016

v oa a

ANYINANIENUVRIENIINITININUVBINALS suanigsedvilgnamnssunisudnlagussy ndldivwuudnaes

]

Threshold Regression model

nsiUasulUasreIn1sasygia el dunsovaavinty widillanudunuanaisiunis ldnie

MPUnsaIasninadnaie Fadulumungnisanovnssasueanandn (Law of Diminishing Return) Tuvazi

v o
o [ YK

Markov Switching Model ‘UaﬂVLﬁ'LﬁEJﬂmwm%?ut,Laz‘mmL‘thu AIU U Markov Switching Two regime Model
Fslafisswefiazaansaimsdsuutasnsluresnnzvesiginsvesmaravdnnywdls Tud 2012 Regression
Kink model légnineunslag Card et al. (2012) WiouAdgymarulsiseriowssaudu eun Hansen (2017)
lafnwin1suszanamazniseyunuly Regression Kink with unknown threshold model Tuwuudnaes Threshold
w3aiunin “Kink point” fiazuanafsgaiviiliiAnanuliseiiosluanudunienisivdsuulasuosaudy
farfu sz dusifiulsdnvanisiedoulmnieluresudaznzildann Markov Switching Two regime Model
¢ Hansen (2017) Wi efnwinisiiulnveaniiauainilymives Reinhart and Rogoff (2010) §an15Uszanainas

a a

#9AARDINUANNAFINYDY Reinhart-Rogoff I UNTYEARAIvINITAT A UlaLd oseaUNT Auguiuinuel

Tt 2017 1AgWiafia151A1LVAUMNENITANTIINUYA “kink point” Ustiinauiinniswdsuudas 2 dnuuehe
118013 UlUgR TN LT uLaEN1IE1alud NI anad WALl aNIITAUINIILVIAL NINAINITARTITNULA
“kink point” aztinn1siUdrunUas 2 dnvaly Ao NMEAaUSATILANTY LaznMzvasludnsfianas

v
[

satuluns@nwinsatiaed

[

npUszasdiieliasizianuduiiusvessanesdwar sauduay valuantey
AAIAVIVUKAEAAIAVIAY WVBYIINTUTEULTIBUTITIUAN1IEAA1ATLANANANANLEANTUEUDITIAMBIAILAETIAN

hiufvasiUasunUadluvseldednils Tnglunis@nwiasiazussendlduuuinass Markov Switching Kink model
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wuRALAzNg BN ITq

nsmagauylingy (Unit root test)

o
1Y = o

nmanegeveingmdunismeaeuaiuils (Stationary) vesdeya Jeyaniddnvueiasiinuaud@vioun

Y

v

3 afio Ade (Mean) AuLUsUsIU (Variances) wazAduudsusiusa (Covariances) VYOIUDYADUNITULIAT

(Time Series Data) faafiAnaf FslngUnduditeyaoynsuian (Time Series Data) daulngiinvfidnwaslaids

(Non-stationary) ﬁﬂﬁ?umﬂs[fﬁ%‘miﬂizmmLLUUﬁWﬁQﬁ@ﬂﬁ@Uﬁﬁﬂ (Ordinary Least Squares : OLS) fiutayasunsu

nanfidnuaylidsonansliiAanisnnnesyasu (Spurious Regression) fatfudsdniudenidoyaounsuann

negeuAudsneuiiviezld deanunsannaeulalaeds DF Test (Dickey — Fuller Test) wazni1snaaay ADF Test

(Augmented Dickey - Fuller Test) ﬁgmauaima Dickey and Fuller (1979) Tnefmunuuusaesiildfansanddl
X =pX i +€

Wedt X, X, #ofuds e t uas t—1
e

—

Ao uulianBagdu (Random Error)

o

8 FuUsTANSOmAnEUNUS (Autocorrelation Coefficience)

o))y

Yol
NN Xy=pX,_ +€
AX,=(p-DX,,+¢
edl 6=p-1 ;-1<60<0
0 fio W5 Awes

ﬁmm’]gmwuaumimaamﬁﬂ%’ﬁm%’umimaaugﬁwgwﬁummﬁaﬁu 3 E‘ULL‘U‘U‘U@Qﬂ’ﬁ‘VIWa’e]'U ADF Test

ue
=Dy

p
AX, =0X,, +Z¢,AXH +e
i=1

p
AX =a+0X  + ) AX +e

i-1
p
AX = a+Bt+0X  + D AX  +e
i-1
Tnedl X,, Xy o duls naf t uay t—1
a, 3,0, @ armnines
t D LIAARITAWLILY
e Ae wwiltugedy (Random Error)
Tnsuvudrasaduguuuunisnaasuiiisendn ADF Test gnstamnuuddami Autocorrelation
1 esanndaudseynsuiainadilaaiunsauanslioylugunszuiunisonnesludiiesdudui 1 vwie
AX,=a+pt+6X, ,+e la ﬁqﬁawmmmuaﬁamaamﬂmwm"waammaaiuﬁamaé’uﬁ’uqﬁmﬂu

nszvIuNITanaeglufIeIdusun p
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wuUINaBINIsanasuUUaaULIUAgUNNsABN (Markov Switching Regression model)

Hamilton (1989) lélduaLUUF1a89n15ana08LUUad ULUE susndrendy Tnoduundndafauusni
mwgmam%miﬁuﬁmiLﬂﬁamwmmumanm ﬁﬁﬂﬁ]LL‘Ui‘ﬁILﬁﬂ%umﬂmil,wﬂLL%QEULLUUW‘SQ AT RN I FIREGHEY
TonmagafiaziAadauysfifinsuanuanieadudu iy ionanauuny w vad danduuin Sasmanouunuly
Franarfdeuduuliufissfianduvindae dwanouuny e nandidanduau shsmanouunulugisia dau
feouiluunluiiasiianduaumulusemuiu

W9138U1 Gaussian Regime Switching regression model

yt = ﬁo,st + ﬁl,s[ Xt + gt,st

Tneil &5, = i.i.d.N(0,02)

&, AIANMULUTUTIU & il t
9t

Y, AannwasuuIn Nx1 vesuuanielu( dependent variable) 7
ANI0FNNA 4 a9 t

X, fAennweduun (Kx1) vesiuusasuen (independent variable)

Paunsadannle o e t
AouUsaniue (state variable) s 1=1,2,3,.....,K

s, =i
Lo, f, feamsndnes

saundsanruslududsildasnsadunalanasfauufgiunglduuifnves Markov Chain @sau1sn
L4 1 [ 1" a - lﬂ‘ ! 1 . = 1
nensalanaasiluresnsasegluaniugidy S, =i uaznisdsuwdasiganuglud s, = J laedanuuie

vusail

k
Pr(S, = i[Se. =1) = pys 2, Py =1,
j=1

lagfl p, Aernuvrazdunogidouanug o fudl t u S, = j meldeulunaniuy a fui t-1 Wu

o

S,; =1 aums (9) duilvgruinanuihazduvesniswisunladuanuzaziuedivanuznouniil lagause

1
3]
]
%
v U o W

Uszanaanudasiduvesnisiisunseasegluaniuifiuvesaniuy S, 18 duiudwiv k anug weindnis

[

Wasuwlas Q flaenedesiu Markov Chain asnsadeuldaad

o
@

P (1, 1 =1,2) wansfemnutinaziduvesmsidsuananslaed p, + p, =1 foiudwiv 2 anuy

wnsnsnsdsuudas Q faenndesiu Markov Chain anunsaldeuldsadl

pll plZ
p21 p22

Q=
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LUUINABINITANADBUUUASALAZAILUTLNMUIT LUNT1UAT (Regression Kink with Unknown Threshold

model)

Tul 2012 wuUT1aBINIARNRERUUAA (Regression kink model) lagnineunslag Card (2012) Liveudily
anulideifiotweinisanaey siou Hansen (2017) laAnwinisussunamwagniseyuuluiuudiaenisonnes

@

WUUAIALAEAILUTINUINTILAINTIUAN (regression kink with unknown threshold model) Inefiguuuusiail

Yo =B (X —7)_+ L (X —7). +fez,+e,  dmut=123..,n (1)

5%
lo @

aun1sil 1 Asaunisnisanaeefiduediuduwds X, waz wnwes Z, laell ¥ Wugafivihlinisanaesildsundas

R

AT

e e, = N(0,02)
g Ae AMuLUTUTIU
Yo, X Ao fudsianunsadaunald a e t
2, o nnwesun (Ix1) fiswdrgadaunu (ntercept) fanansodaunald o e t
L1, By, Pywas ¥ Ao arnnsndlwes

W B =(B,5,f) wldidummsiwes k =3+ duu feR"?
(% =) =min[(x -7),0]
(% =7). =max[(x ~7),0]

B X<y
B %>y
“ kink point ” aus@ly y €T oo T [Wuweiivuindn (compact and strictly) (Hansen, 2017)

satiuanuduiiinsandmiviuls x, :{ uay Y Ao “yaLnue” n3oL5undn

naunsd (1) Wuilsidunisanasedideillosluduls x way z defloslunngfudsundanudull

Aotllesnganael X =7 wagsvunisanaeseglusuveaduduidaunsadeulieglusuvesmnswesndla 4 la

draun1si (V) gadauTnduanad o §iF oulowdra1UssurunusssugIAvenisdnes fe

fiusznuAmMaosian fauieauasaIntunsinuaLuuIIaReiuala

X —7)_
()= (X —=7). 2)

Z,

=

v & =~ v ! o o w al'
fatuaunsansadeuldidu Y, = F Xt(}/)+et WNUNNNRIUDENGAAD

q

5,(B.1) == > (% FX () @
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a1

mMyUszanauindsaesiosiian (B,7) feo a1 (B,y) iili S,(6,7) Tewhan

(B,y)=argmins (B,7) 3)

ﬂERk71 ,vel

Tmef argument of the minimum : AI'J MIN yg188sr1veso1sANLUA (Fauusau) AlRTudna (Expression)

waviliAnAaauElamuniesan
Hadunast S, (B,7) foaunsmdsaoddy B uwsidy non-convex u 7 anwnsaideuldiiu

y=argmin min s.(f,7)
yell ﬁERk_l

. (@)
=argmins  (y)
yel

7 B(y) ferndulszansiasanstesnanainnisanaeeves Y, vusuls X (7) dwsuenedl ¥ uag

s*n(y>=sn(ﬂ(y),y)=%i(yt B -

AoTINTU AMUTUTUTDINATINYDIAIILARIALAADUBNANAIABY (concentrated sum-of-squared errors) ANRMBU

Yo4aUNT57 (3) ansnsamlalagBAUMILUUNTY (grid search) a7 gAny

AsTuduYsEdns B azaunsanilaainuasianiatassiosiigauinsgiuves Y, vusuys Xt(j/)

renansalsuilendun1sanaee (fitted regression function) el

2
Yo =B% () +e (©)
P A o w DI R = 2 2
Tuaunisi (6) € e Mdsaestieeiignuasdiuinge nsUszanuauuUsUsiuvesmueaantey o = E€,

o

A

2 1&~2
o ==Y =5,() )
N
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https://th.wikipedia.org/w/index.php?title=%E0%B8%AD%E0%B8%B2%E0%B8%A3%E0%B9%8C%E0%B8%81%E0%B8%B4%E0%B8%A7%E0%B9%80%E0%B8%A1%E0%B8%99%E0%B8%95%E0%B9%8C&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%94%E0%B9%80%E0%B8%A1%E0%B8%99

HUUINABINSANARELUUEAUIUABUNNSAaNLAZAYA (Markov Switching-Kink Regression model: MSKink)

a

INMIANNNLLIMUIToYRRYNsHNA ULz A Tl FULUUAWANAunslun Iz T LLaE A IR
lun1s@nwdlazdaueuuuitaeinisannssuuuaduildeuaniaenalinduasfed (MSKink) liTUNINYDINTT
Wasuuasiifaduluudaznnzuaznistudeyasunsuiian Tuwuudiass MSKink misilweiiuszanalavianunas

wanansiuluusiaene enciunnsfiwes kink (pastpipatkul, 2016) IneilsUukuuresuuuinaedsiail

Yi = ﬂl,s‘ =7 "‘ﬂz,s‘ =7, +/B:;,s‘ Zi +€, 8)
Tooil ers, = N(0,02)
Vi fio Fudsauitanansodangld o an ¢
X fie Fuussufiannsodungle o nan ¢

z fAa Lnwesuwa (1x1) NTImAAsikazaunsadunala o van ¢

t

= a caX Y ] P Y] o
Igl,St ’/BZ,St "83-5t AR WITNUEABDINVUBYNUNTITANE] St = Ldusmuwdsnig

Y

4 fio muusinaunilinsiuamse “kink point
S, fe Mwdsiliaunsadunalatusgiunsyuiunsuisaenluaduusniiiumindues
Anuazilulunisidsunlasnnazsil
= P P, = (= Pll) )
Py = a- Pzz) Py

Tneil P11 + P12 = P21 + Pzz =1
wioueniladduilalyiadusenduassaniuginsessiadugnilultifievszifiunisnszaedvesi

wsanugitlaideidos Pr(S, = j|Ft)Iﬂﬂﬁﬁayjaﬁgﬂmmmﬁawwmﬁma% aandl t e [, dedunszuiunise

nsosesueRafuisszneufeassiunouiuuFent,

Funouusndenisananisaidaim Pr(S, = jiIT)=Q-Pr(S_, = ij|l.y)

fumeuitaesiensdneamndainun Pr(S,=j)=h-(Pr(S, = j|FH))

W7 log likelihood w9 MSKink LanslugunisaIuans

T
L=(Y, [ X Th) :Z OIS =1, X, TS =)
1

T e 2
"2 Jzﬁla; i (2(05)) Ge=Ara) |+ 10
T 2
~ Jzﬂla;z |zt -
Tnei
€y = Vi B, X =7 +Bog (=), + B % (1)
o, = Vi B, =1 +Bos (X —7), + B % (12)

Toeit Pr(S, =1T,) uaz Pr(S, = 2JT,) mandaneiiiudnseusiiasi
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A5n15@nw

Tunsfinwanuduiusseninemamesmuazaniiuavlunaialan Suannsnaaeuaiiavestoya

'
a

71838 Augmented Dickey Fuller iflasanndeyaiildavdolianvaeiia Inedoyanidnvasiazgninluldlunis

UszaauA luluud1ass MS Model ta@nwiauduiusseninesavesatazsiaduivlunaialan Taens
Angiazulsnnuduiusidu 2 annuzveauuuiiass nsannesLuuddulUdsuunsaev (Markov Switching
Regression model) laun @n1uga1¥u wazuias vessia1uidudvlunaialan Wa15a191nA1 Smoothed

o

Probability 1335015 ve4 Artis, Krolzig and Toro (2004) 1a 8 110 Pr(s, =1Y,) > 0.5 A1dunatuazgnine

Da el

luanugu¥u uazdmn Adunatuazgninegluaniugiat oy 2 @0IULYBILUUTIABINITIANDELUUAY
(Regression kink with unknown threshold model) 7 tAn% uluan Uz 1Y ULALVI1DIVDILUUTIADS Markov
Switching 9150019030 kink Wugaiitinnswisuwlasaniusdngns Ineguuuuiiluveduuuinass MS-KINK

v
o

Tuns@nwiesad Wusall

Oilt =, +ﬁ1,s‘ (GOlst _7/)_ +ﬂ2,s, (GOIdl,t _7/)+ +et,§

= & o _ 2 o _
lagfl € o mmuUsUsuuar e, = N(0,02) uaz t=1,2,3,...,n
ﬂi,s‘ Ao Amnsdweslulsasanuzdmsui =1,2,3
Y fio AMI51Awes

Oil, Ao suusnelu (dependent variable) flanunsaduns o 11al t
Gold, , #ie fuusnieuen (independent variable) fianunsadanale a 1181 t
dwmiui=12,3

a, Ao gadiauny (intercept) aunsadunale s i t

S, =] fe fuUsanue (state variable) &1 j =1,2

NAN1SANE

Jaya wazAraanvaItaya (Data and Descriptive statistic)

al

Joyanldlunsfinwiasaiuszneuluimesiaindiufiu WTI (Crude oil) wags1Amase (Gold) Tunainde -

lo A

MeFuA1ant (Future markets) Balun1sdnwazldvayaninudsieiu szeviian 10 Udounds asuniuil 1

UN3IAY 2010 - 28 NUAHUS 2022 F1udeyarivdu 3,161 Jaya
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120 2,200
OIL GOLD

1004 2,000

80 -
1,800
60
1,600
40 -|

1,400 |
20 |

0 | 1,200 |

-20 L

S L L L I L L L L LI L 1'000 “““““ TrrrrorororoT frrrrorororoT rrrrrrrroT TrrrrorororoT rrrrrrrrTT LI
500 1000 1500 2000 2500 3000 500 1000 1500 2000 2500 3000
AN 2 511N uAU WTI (Crude oil) wagsiavees (Gold)

1'71Im: Investing, 2022

Tudwsnilumsinnzidnvazvesdeyalneldradfiusznousie Anade (Mean) daudeauuninsgiu
(Std. Derivative) Arnstaasdaya (Skewness) uagarulaswasdoya (Kurtosis) saulutianisnageunissuiuy

nsuaanvesdeyalagldrada Jarque-Bera test

M15719% 1

¥

AdnnvaIvaya (Descriptive statistic)

fiauds (Variable) 729A1 (Gold) Ysfuiu (Crude Oil)

Aads (Mean) 1,476.65 69.300

A1Na1e (Median) 1,410.60 66.320

Angedn (Maximum) 2,122.70 113.890

fsga (Minimum) 1,052.20 -14.000
dnudeauusnnsgiu (Std. Dev.) 219.30 22.190
AR (Skewness) 0.536 0.079
AR (Kurtosis) 2.341 1.911

Jarque-Bera 208.488%** 159.482%%*

P37: A1INNNSAUIN, 2022

21091919 1 uansliidfuiamahavisaniiaade (Mean) Wiy 69.30 fidgean (Maximum) Wiy
113.89 fiAwinga (Minimum) winiu -14 fiendrudesuuinnsgiu (Std. Dev.) Wiy 22.19 S (Skewness)
Winfiu 0.07 fiA1Adailas (Kurtosis) iU 1.91 4agannsmaaaunIskankasvestaya wudl Yoyadanyaznis
LanUasUUUNG (Normal) Tudhuvessinmesdn wuin aiaade (Mean) Winfu 1,476.65 ddngean (Maximum)
WINAU 2,122.70 ﬁﬁwﬁqm (Minimum) 18y 1,052.30 ﬁﬁ’]d’gulﬁmwummgm (Std. Dev.) i1AvU 219.30

1Ay (Skewness) iU 0.53 diA1Aale (Kurtosis) MU 2.34 LagaINN1SARBUNITHINLIIVDITDYA

nwuin Jeyaddnvaznisuanuaskuuun@ (Normal)
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n1snagauAuilsvasdaya (Unit Root test)

v

lun1snageuauil sueedoya (Stationary) A3 il ld35n15mAaeauves Augmented Dickey-Fuller

(ADF test) hazn13nadauve Phillips-Perron (PP test)

A1519% 2

N1INAdau Unit root test

. 78371 (Gold) ihdudiu (Crude Oil)
fAads (Variable)
Level 1% Difference Level 1% Difference

Augmented Dickey-Fuller (ADF test)

None -1.2442 -36.606*** -63.964 -19.968***
Intercept -2.0784 -36.617%** -63.955 -19.977**
Trend & Intercept -2.2192 -36.612%** -63.956 -19.994%**

Phillips-Perron (PP test)

None -0.7718 -2.5233%* -63.800 -75.793%%*
Intercept -1.9368 -2.2864%** -63.791 -76.156***
Trend & Intercept -3.0344 -2.5233%** -63.801 -16.1471%%%

P317: INNNSANUIN, 2022

INENTNIA 2 Uansienan1agauaIuiisvesdeya (Stationary) laglun1s@nwiasefayldisnisnaasu
2 35 Augmented Dickey-Fuller (ADF test) Lagn13nadauvad Phillips-Perron (PP test) 431nHan15@NEINUIN

o

a ) A v a Y o a ) S . LAl o sty
7 A 58aU level N9DUBIANUIIANUILUAY uar1Amesmdanwaz l3iils (Non-Stationary) Lafiszdiu 1% difference

511v8euAY waznesddanwaeils (Stationary) Asdulun1sAnwasadaglddeyalusiuuuremanauwnu

(Log return)

AM5UsEUNUAILUURIaae (Estimation)

Tudhuusnidunsesueisnnuduiug senindnsmansunuwemesduaziiunvlunaislan 91namni
3 f91580191nAANLNR UL U Filtered Probability yednsmanauunuvesilunanslantasd 01/01/2010
- 28/02/2022 aeh Filtered Probabilities wansisnnutnazfuiisnamaneuwnmasihiulunarlansglune
1 Fatiugnen Filtered Probabilities whifu 0.5 - 1 mnedsdnsmansuunuvesisiulunanslaniirnuuiozdy
ﬁ%agﬂum’aszu (Regime 2) Lagun1nA" Filtered Probabilities 111U 0 — 0.49 #UNBHITRIINAADULNUTD

udulusanlan danuthasduiisseglun1izenas (Regime 1) Wafiansanainand 3 wuldnsHanouLNuves

v
° o

ifulusanalanfiuuildueglunnzedududulg
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Markov Switching Filtered Regime Probabilities

500 1000 1500 2000 2500 3000

[ — P®=1) — P(ESO=2) |
A# 3 ArAutagiuluu Filtered Probability

731: INNITAIUIEY, 2022

Tumsait 3 uandlidiuds amninandulunisaseguiedsuasnnevesdnsmanouunueshiuly
na1alanineuyan1ig (Regime) 91nA1 sigma lumns139 3 %qmamiﬁﬂmwudﬂama’lumsma&ﬂumwméﬁu
(Regime 2) wiriuTaway 0.298939 lenalunisaseglun1izvias (Regime 1) winfiuseeay 0.995 Tonaluwdeu
91N (Regime 2) TUdunnivanas (Regime 1) whifufoway 0.701 warlenialunsideuaingennie

1189 (Regime 1) 1unMzv1TU (Regime 2) WiniuSesaz 0.004

M15197 3

anudnaztulunsaseguasiiisunuainizvessnsuanauunuvasisiulunainlan

Regime 1 2
1 0.995341 0.004659
2 0.701061 0.298939

P37: INNNTANUIN, 2565

Tudrunasudunisesulefennuduiusseni1ednsnanauLnuvaInasrkaziidudvlunainlan

PNANTNA 4 LFASDINANITUTTUIUAIINLUUTIA0T TINUITIULTINNEVIWU (Regime 2) SiA1 Kink point iy

v
°© o a

0.1199 A uUA LU AURIUNITRUIANUFURUSIZNI NPT INANDULNUVDINDIA AL UITUAU ponLTY 2

AUALNUS MN88NIRNTINENDULNUTDINBIA IURaInlandAI1da NI Kink point 893 INAADULVIUYDINDIAN

LYY

Tunanalanaziianuduiuslufaniafefuiudnsnanauwnuvasdtulunaialan wazdouiawindu 12.8440

TooildydAgneananszauaIToluil 99% wasningnsmanauLnursaaslunatnlaniaiuinnin Kink

@ w6

point 8nsINanaUWNUIRINaIAlunatnlanazdauduiusluianiafriuiusnsmanauwnuuesdnuly

o o aada

pannlan wazdvuinindu 0.2241 TnedlidedAynisedanszduanuniun 90%
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lurian1zvnas (Regime 1) A Kink point winfu 0.0051 Mdusuwusinasailunisutsnnuduiussyning
SnsHansuLnUYemasmuariuAu sendu 2 anuduius wnetunndasuansuwnuvesmesdlunaialan

AN Kink point §ATINAADULNUTBINEIAILUAAINLaN T AUFURUS TUTTAN19 A TIAUT1LA USRI

'
aaa

nanouwnurssdiulunaialan wagiauiavianiu -0.7145 laneddsdAgynadfvszAuanaud el ui 99%
LAZMINERTINANDULNUTDINDIATlURAIAlanIAIUINNTT Kink point 8RTINAADULNUYDINBIAT I UAAIALANTY

fganuduiusluianafeinuiudnsmansunnuesdidulunainlan wazdauiaianu 0.0178 InediddAsgy

NADANTLAUAINULTDLUN 95%

A15199 4

NaN15UIZUIUAILUUTIADY MSKink Model

fiauus A17291%U Regime 2 A12U184 Regime 1
ATl 0.0031%** 0.0047%%*
Gold < Kink Point 12.8440%** -0.7145%%*
Kink Point -0.1199%* 0.0051%
Gold > Kink Point 0.2241% 0.0178%*
Sigma 4.2092%** 1.932%%*

731: 3INNSANWI, 2022

a3Unan1sAnen

Tuns@nwAsIldTngUssasdiioqnseiauduiusveednsmanouLnuvemaIAwar Nt uAy
aluanIEna1nTULaEARIAIET LieYINTUSHUTEULANA19Y8IAIAINALTUS YR I8N T INANBULNUYDINDIA
wazuduAvluanenuand1eiu Inglun1sfinwiasellazdssendlduuudnass Markov Switching Kink model

doua b lun15ANYIUTENBUA 38 S1A1UINUAU (Crude OI) WaES1AINBIAILY 99 ¥ aur8lunatalan

U

Rausl 01/01/2010 — 28/02/2022 sanuansdnumuin é’m’mamauLqumaaﬁwﬁuaﬂuﬁmnmﬁama’ndw’imﬁ
agﬂuamawa’mmﬁ?u TneauduiusuessnsmanauLnuas TR ukasnesdluan1nznainund uasdl
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Factors Influencing Parent’s Choice for Admission of Their Children to Tutoring

School of Oriental Languages in Mueang district Nakhomsitummarat Province
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ABSTRACT

This study aims to investigate factors influencing parents’ decisions in enrolling their children in

Eastern language tutoring schools in Mueang District of Nakhon Sri Thammarat Province, by inquiring through
descriptive statistics, while the level of satisfaction of students was measured through the Likert Scale.

The study indicated that most parent were female, with an average age of 46 years, married and
have two children. Most of them graduated with a bachelor’s degree or higher Their average income per
month was around 62,373 baht. They mostly took their children to school by private car.

Factors Influencing Parent’s Choice for Admission of Thai Children to Tutoring School of Oriental
Languages in terms of marketing promotion included the school’s public relations through various kinds of
media. When considering pricing as one of the involved factors, the schools offering lower tuition fees than
any others are more advantageous. The product factor: its influencing factor was namely the promotion of
student discipline. The factor on facilities, the physical environment, and teaching media: its influencing
factor was the convenient access to information technology. Factor on personnel and administration: its
influencing and control student behavior through the efficient school’s discipline policy. Factor on learning
and teaching as well as the standard level of the school: its influencing factor was high reputation of the
school in the area.

For parents’ attitudes toward the schools, they preferred having native speakers as teachers. Its
advantage was that the children had more improvement in their language skills. However, as a disadvantage,
the tuition was relatively high.

The highest parent’s satisfaction towards the tutoring schools of oriental languages, affecting their
decision to choose the school was that their children had better grades, secondly; their children had higher
language abilities as well as more improvement on language skills. Moreover, they were highly satisfied that
the school provided native-speaking teachers, and that the school regularly develop their teaching methods

as well as took good care of the students.
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The results of a hypothesis test of the relationship between marketing factors and age, education
level and income of parents showed that each age range of the parents had differences in terms of marketing
promotion, pricing, product and teaching aspect. In terms of the education level of the parents, there were
differences in a marketing promotion pricing, product, facilities and teaching aspect as well. As for the income

of the parents, there were differences in all the same aspects.
Keywords: tutor, satisfaction, Nakhon Sri Thammarat, Eastern language, Decision
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ABSTRACT

The purpose of this study aimed to 1) study the influence of the technology acceptance factor on
the satisfaction of E-Wallet Application users for Non-bank in Chiang Mai Province,2) investigate the
behavioral intention on the satisfaction of E-Wallet Application users for Non-bank in Chiang Mai Province,
and 3) to compare the demographic factors with the satisfaction using E-Wallet Application users for Non-
bank in Chiang Mai Province. Four hundred users of E-Wallet Application for Non-bank in Chiang Mai Province
were selected by convenience sampling. Multiple Regression, One-way ANOVA, and Independent-Sample T-
Test was used.

The study results revealed that perceived usefulness and ease of use significantly influenced the
users' satisfaction of E-Wallet Application users for Non-bank in Chiang Mai Province (p<0.05). Also, the four
behavioral intentions factors, namely, database security and perceived risk, promotion benefits, perceived
trust, and performance expectancy, significantly influenced the satisfaction of E-Wallet Application users for
Non-bank in Chiang Mai Province (p<0.05). Meanwhile, three demographic factors, namely, gender, age, and
average monthly income, significantly differed in the satisfaction of using E-Wallet Application for Non-bank
in Chiang Mai Province (p<0.05). Therefore, E-Wallet Application providers must focus on the perceived
usefulness of using the application as much as possible from the convenience and speed of daily use with
more financial transactions. The system has to be developed to support users' use and provides a tight
customer identity guard system to enhance perceived trust. In addition, there should also be a discount or
right to purchase products at a special price within the application and make it attract a lot of people

interested in making payments through the application.

Keyword: Satisfaction, E-Wallet Application, Non-bank providers, The Technology Acceptance Model - TAM
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ABSTRACT

Degradation of natural resource and environment from production and consumption process in
economic system requires control, prevention and solution for sustainable economic efficiency. This article
explains economics principle, polluter pay principle (PPP), Payment for Ecosystem Services (PES), and eco-
efficiency respectively, as tools for natural resource and environmental management. PPP includes the cost
of social and environment in the price of goods and services by using command and control measure and
incentives; user charge, effluent charge, tradable permit, property tax, product tax differentiation, deposit-
refund system, subsidies, environmental credit, tax allowances, performance bond, and fine. PES focuses
on building concrete agreement on ecosystem services between buyer and seller which provides an
incentive for users of ecosystem services to conserve natural resources and environment. Several foreign
countries have used PES concretely while Thailand is undertaking pilot project about PES. Eco- efficiency
recognizes externalities of natural resources and ecosystems produced by production and consumption.
This principle is applied to more than 20 Thai state enterprises in the sectors of energy, transport, public
assistance, agriculture, and industry, including economic activities of business sectors and community

entrepreneurs.

Keywords: economics, management, natural resource, environment
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fugAuaninly suludsnismuauuaivinadon Thefigansldvinenssuyuesnuiutiagtuasdedlidma
nsznusadennlunisavvesausuaaly V'?nﬁrﬁlaﬁﬂﬂajmimiqmamﬁwm on1sWALNTAS 81 (Sustainable
Development Goals) Ingtanizaged admned 12 nsuslnawazniswdnegeadedu wWananed 14 asld
Usglotianunanmsuazningnsmamgia wastdhmined 15 msldusslovianszuuinamaun
unAuilfifngusrasdifl elaueyuneadaasugaand desznoudievdnnisdnevafiwdugdie
ANMBULNUUTNTIEUUENA warvanUseaniamdadianuaiau :uq:,maﬂma”rf':mmsaﬁwmﬂixqﬂmﬁﬂiﬂugmz

wseadlenildlunisdnnisndnenssssunduazdanndenvinunananudndulunsiaunasegialiliuseansam

=

aelduuAansvau ddu Jadulsylovdsonuisanuiiisadesdunisimuiasegia n15gaamnssy

LATNITIANITNSNYINTFTITUTIRAWAL AL INADY

[ 730 a I 70
nannIsINauaNUUKIY

v

vann1sgneuafiwiluda1e (Polluter Pays Principle: PPP) 1unisuuinsuyunisdasluaduduas

UInsieagyiousuyuuiaslunszuiunsnanwasuilan lnegasimansenusedanaonainnisldusylosian

v
°

ninenssssuyAdenlugine @aassi uiavenn uaznauna, 2552) nanmsiiiauelagesinsiiioninusiuiie
LAz AILINI9LATEEAA (Organization for Economic Cooperation/OECD) us s ug19siuneissy 1970 Ty
WU UIEAILINABUVBIUINITNF BT Ba UAIINANMAYBINA NAAINANNNTITUSE g URNANSNEINTTITUYR

wazaudenlnsuvesdanday (Luppi, Parisi, & Rajagopalan, 2012)
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sadinsinluussgndldidudetituuasngmneveswiasussimatauuansnefululunisnsedunisthln
wafiwangUdesveads 1y ansgoiniinualid Usenauian1slssnugaann ssuaniuanuniuunsgiu
A mdaadeslunsevdydiidoulsuedunndouiannd U 2512 uagmsiaunszuaumsnaniline
vaivlunsesvUneAivhensdesiuniousamuafivainuvasinidn O 2533 vaedisguiadussyuuima
UftRvesiusznoufsmalssrugramnsalflungmnetiugruiiemuaunnruadvlud windeu 9 2519 Fadu
dnwazvesnsivunreulnAUURnYeuNINAIINsIEngiineadlnednetaiy (gua wndse, 2556) Jusiu
Tudszmalve dnsuszandldnannsinetaiwduganelunisivuaulovisuasununisduaduwazsne
AMAINA IR DULM YA ./ 2560-2579 §aladuasuuseansnmnigldiag eeflotasugaanslunisld
ninenssssumAesuduAuazatfinuaiiviesiigalasnisdaiiun Suazarsssudouninenssssumiuay
Asuanden BniaunudnnisamnInAsndon 1.6.2560-2564 SspyiinandndusnansniSifiesnsydumelula
azorauiionandandiduiinsdudsundey uasiinislininensedududr vonanisainsdaduldnguune
TunsmunuauAMAIIAdeL Wy nrsydRduaiuuarinuaunnaunnd ot w.a.2535 fuuali
FUsznounsaunsavsesuaivuiaseineangdwwandeuldliiiuninsgruduimonunasnunsdiHu
Fadumstsiulvigussnounisdesineaiitauaiy meldnsesviydAlssny we.2535 dvdninasiieai
anuiinilsanu dnvuzernns nadanisanuanden Ussanaosdnsuazgunsaifiieitos uasnssuiiniawan
faIEnIsmuuNsUdenvendouaruaiunne veslssnugnainnss wazfinununasiny nsengluauds
nsdlalsseunsainunisnseyhin (ugua L@ndsy, 2556) WuRu
ogalsfiny dnvairanasmsmuauqunwasndesinululasinsussmaneldndnnnsgnouaiiv
Jurane Uszneude (an$ml 9n5aul®, 2551; glnns Wuius, 2557)
1) msfiuAusnsgida (User Charge) Fadunisdenifuausnsanmsliunmsdidaduwandey wu
msthimindeuarerniade asmafuuey Gudu
2) alueyaauazesssuilounisuassuaiiy (Effluent Permit/Fluent Charge) Fafiunslvgievaiiv
Perlueyaaviersssuiloumsudesuafivgaswndeslsiumienuis
3) alueyanauazatsssuLdoudawindonvesuaiy (Ambient Permit/Ambient Charge) @ sildnwae
AdeAdIiuAluaLyn uiflmsfinsandunmmsssdonfinfunioivanuideemumds fuda
uafiy uazlonauazausuLTveIMIAnranszuAuIndonannsUdosuatiy
1) msdevelueyninldesuaiy (Tradable 3o Transferable Permit) §aidunnsliiusznaunis

asulveugnlaeeuaivarunsatevislueugnliungusenounisduld lneniusuunisvdes

= v o °

uafwsw w Nleduils fsdldifudnanimnisminvesdevesdanasutiu (Carrying Capacity)

a v o

5 A1 UNENSNGAU (Property Tax) d wdudAruiadns1A1u3n158 wna oA vy aA 1989

U

v '

a

adwn3uning vieAndugarmsnaduidiudu wu nswuavinsindslunsndduiivsene
ey
6) Msiaiun1Snanduel (Product Charges) ineliiiauaiunodwindon Jaununziunanwi

ldanunsasvyunasiubald Wy m¥snswiuazsadnsenueud
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7 nstmusdnsiSiuanaiatuseinsaesds (Tax Differentiation) wieiduusagalalviauuiuaesy
wgAnssy wu mdnslEaseztmniiiuiilaseet

8) nsldszuutudasiuazniseneiiu (Deposit-refund systems) iieasrsdeulnlunisimdnsuiung
Ussannduantdlud wu fad e1esasus

9)  misliFugauyuuuuliivan (Subsidies) ilegdlaliivninuaraunuuafivisuanden iy nsing
westnideuazennmads msliinaliladusendah

10) msliiduderiiedswanden (Environmental Credit) tieatiuayuianssuvionislivaluladiiduiing
fudauandon wu mavdesiudponides (Soft Loan)

11) Msaavigeun® (Tax Allowances) uAgfUsznaunsiianansnanuafivls

12) msPeRustasnsufifieu (Performance Bond) Suiludya (Contract) sewinedy fugusgnaunis

Tumsifiuruliaamuimuaiareusnvdunndon Ruluiustnsazgninnsdiindaay

13) MsdeAiu (Fine) nsdlehFungvune wu nsudeesiidegunani nmsisvezuuiesnuu

ANSIYAINDULNUUSNITTZUUTLIA
¢ &

MsIeAmaULNUUIN1TSEULIA (Payment for Ecosystem Services/PES) aginnelavianglduseloviitu

A48 (Beneficiary Pay Principle/BPP) Fuiuinsasfieniamaasvgmansiigisasisusgelaluniseusnduaziluy

U

e

ninenssssunAnardswinden lnensliuaravsengueuildussleranssuvivmiudieameuuwnuliiv
Apuadnwszuuiine (asnmsaninwseunseanludiede Ussmalve, u..4) Awsuwnuilasuenseglugrealu
visoddunlldty (nga ansuasfiow wuazAmg, 2561) Wunder (2005) tausaiausznaud1Aguain1sidnanues PES

lown nsafetennassenine@enarivieuinsvessvuuiinalavadasla nsimuadssunnmsusmsvesseuuiivg

. £ o

et T§Teiilasuuseleminnuinmsvesszuuiinredudosning uwarlifueiiluddnmuinsszuuiine

v
o = [

agesnilasne MatdvedeadinisdamiuinisvesssuuinaliungYestsadaue 8nvie PES dudumieaie

alvayunmsimwLATegivesguruannsdeulsiuldeiidulinamuneusn uazneuauawonudEuAIuNTT

U q

4

Tdnsnenssssuvfvaranueatanysaivesseuuing (9nsal Jayay1df uazane, 2555)

(e

winmsilgninussendldegeiiunsvany Wy ansgeuisniusemaldnguuneinsieanusuian1syaie
LAZAIUTUHATOUNINE suIAa 83 (The comprehensive environmental response, compensation and liability

act/CERLA) Tnerimuabigdduladnudsdneduaiusnisssuuivnalunisldvsslesiandiliivagssuuivg laun

v '
vy Yaa

FodeUsznaumedfiuana wiasguraludaneaingesnw fuisdlsenaudeyananisgusuiinsldnfiuvse

W
U
M & Yo a 1 a i val v o o A 1 & Yo a 1 a o

U 9 LﬂuEJJiUL\‘luﬂ']‘Uﬁﬂ’]iLLagﬂ’]‘sUWL%ﬂiqﬂ‘lﬂwamﬂqﬁl BQIJJJE]’lu’lﬁlig%iawuamﬂummﬁmxLUUWUWWLQW]W‘Uimi‘vﬁa

RV U
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Jatiuausnmsluguuuuasssuilisaviond Guenasal asinunssuns, 2562) Tulssmadeauu Snsimunligly
Usglevidngrusnisnnninenstanmuasssuuidnal Sungrunednfiennumainmanenaginm w.a.2552 uay
sfiulassmsdisesvedsdliiimdai Tnevhdgyandeaauasnwssuuivalituguey 2,700 asausou udiu

v
U

2.7 amuwmiseeysiel dnvsdinaihvesialalinaenyuaivayunulani 16 anuenens lud 2020 uaglvirmeuunu
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wngquashwidwavtiuiesas 80 uaresAnsUnasesduviesiusesar 20 @inauamznssunsHawINIg
\ATUENALALAIMLLYIR, WUY.)
Usznalnedslifsusssunsafiunuieddu PES iy Wuilesdnwauriinsedasanis @ nsanfiie

Y

SeunszanUieweluiunanuiuunawdar-aenii Jaiadednl Inedidunuegraldmsuiuiunugineites

o
Y

lefun g fuszneunns uazmhenuviesiy fsﬁgﬂLLmﬁuumaumiﬂszLﬁuqmmmﬂﬁﬂ%msmaﬁxwﬁnﬂ N353
soses madaawaisdonnaddunisduiuianssudsiesseydlinineins fldsuaudimdennddeuing
unumndfivesusazdne unumstlunuuasuUsn nManTeaeuLasiamuUssiiung viednudadie
Aenfunsainnudlatuynine msmdennasuugrudoya ngsuideusgiifetosiunisingula msﬁumﬁ%@
vimslasasfaslannaaentu (assnsanfiadounszaniutiods Yssmelne, u.U.0) maidasinisthseans
NYAINBULVUY UL INTENNTUIMTRY B1LnBwnIney Janinaseys ngdinauiuiasegiasingiudinin
(anan.) Tnefuiem Yuduwudlne 1 Wuddeuins wasgusuwdudSuameuunuainnissineysnyuasiuy
nSwensTinmuazAndey (131nsal Yoyl wazay, 2555)

wona NGl nagneILLIR Fritn waziusity Swuiulasansussdiugasnisliuinsvesssuuiinlu
aangyniu-wilng dnslesizinisnsyatenalselenivazdiidnlddnnds wazyarivesszuvinauarainy
naNraIeN1InNlugaATEgRa lassnsiamuisanUseyvd (United Nation Development Program/UNDP)
uagnewmuAwIndon (Global Environment Facility/GEF) atfuayulassniaisaaiueusduvesssuunsdanisiud
AUAT94 (Catalyzing Sustainability of Thailand Protected Area System/CATSPA) dusutingesuuy wéfuugwaqwmu
WA IARBEBUNUUY Wedlval enetuwianIinaesaIu AMunanes wasnwiiugdnivwheuuds aviesill wasimas
ffwLﬁaqmmummﬁqwmmmwam%mm spoed Wlom e anssuiusTUUNIUIM ST suuuiidius

n1sasesegddanianisdu wagssuunmsieanuyssdliuna (@dnnuanenssunsiauinsasygiatasdeny

WA, wuy.) Wudy

wanuseansn nTetivag

amﬁqiﬁaﬂaﬂLﬁamiﬁﬁumaéwgﬁu (The World Business Council for Sustainable Development/WBCSD)

Ao A = 1w ]

iuevanUseanSamidailig (Eco-efficiency) Tugnuginiasleviavemaimunndduiajuiunsinuiasygia

3

o

Amidsdiauuazduindon angsialaniensiauieg sty esuteInuseanin e nuneda nsusdu

AUANENINNITNEAKATNITUTNITIN BB UAUDIAIINADINTUY WE kA YA AT IR YU Tnensemings

v
o

HANSENUNLABILUUTALALNSNYINTETTUIR SINNITAANEINNTOIUNITIOIS UNANTENUTIAATUININATUITY

)
EQ

fUsvasAdAnyves Eco-efficiency Usenaume n1sann1sldnsnens (Reducing the Consumption of Resources)

v
o Y

AaufuN1INHEnTUaenm md ey Mlddl waenfu Taunsdaasunislden (Reuse) wagnisudszlanlylvg

{1

(Recycle) Msannansznufidinedwinden (Reducing the Impact on Nature) Zaiun1sannisuasevesdeliivde

Aud (Zero Waste) Uagn1siiuyaf1vasHandinaiuarn15u3n1s (increasing Product or Service Value) (Lehni, 2000)

o ° o a v a v °o & o . Yoo
YNU msm‘mumLmeqmimLuumumm’qiﬂﬂwﬂizmmmmLsamwaﬂmwm Eco—EfﬁOency 7 Usgns IG]LLﬂ
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nsaansidnsnensvieingivlunisudauaznisuinis msaanisldndsnulunisndauagnisuinis Msannis

srUgaIiuddsndan matasuassdnenmnsuniannauanldlnd nsduasunisldninensuyudew nsidiy

D1VBIHANAMI Uarn1TiNTEAUMIIIUINSWARARS el uasIESNaT9EIRIVINIG TIWNIMUUAALNISAII Eco-

o

Efficiency f3il (@%. wag @ns., 2563)

Eco-efficiency = Product System Value

Environment Impact of a Product System

nsafiunumurannsiietesiunisussendldiesesdionslull (6851 qunsiing, 2564)

a o 4

1) msUssdiudnIns¥iandnsdoet (Life Cycle Assessment: LCA) asfaitiunsiiasiziiazuseiiung

v
Y

NIENUANINADUVBIHARSMTAANITUNTITRQAY N15uER N1svuds N15ldau nstrgednw nsld

v
° a 1Y

%1 nsvyusunduanldlvg wagnisidandnisldau

2) mskwealuladazen (Cleaner Technology: CT) Wunsusuiasunszuiunsndn nsuslan uas
msliusng iedestunnudssinuansenuvestaiviandey lnsdandnnsanveadelideos
ﬁ?jm (Waste Minimization)

3) n1seenuUULTediaALAsYgA e (Economic and Ecological Design: EcoDesign) 1 uniseanuuu
wﬁmﬁmeﬁamqLﬂu%gumaumaaﬂi’g]f(‘]’ﬂﬁﬁmwémﬁm%lﬁaamwamwu?ﬁLmé’aumﬂﬂixmumsmam B
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feUsEna
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wislumbgsgiatanialungundsany nsvuds a5 neasnssy wazanamnssy aeldgnsenans 20 U

@

wasuNuiaLAsEganardnuLie® atufl 12 (.A.2565-2569) figdadunisidulaidufinstvdsndeuiionts
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gy TaermuadiTaduauaedeuiivsenoulufmenislininensngiundany vaas uazvondeain
sruunAndusimuunfanssniduiginsiiavemanioe wagftadussugmansaudnuasiamia e
Y11AIUIUN Eco-efficiency Sai (. way @ns., 2563)
NAUNENIU — Earnings Before Interest (BRITDA vithaduunm) uay Usunadlniinluszuuds (Kwh)
naun1svuds - s1eldannisuinisvudalagans (@ruum) Ysumsiaunialunistivinisuuds
(ru-Alaluns) szagndliuing Alawns) sieldanalaeans (n) mls (Lm) wuleeas (aw)
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58lé (Euum) yarwdia @uum)
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