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Abstract

This study aims to analyze factors that determining non-performing loans (NPLs) in Thai economy.
The factors are classified into two groups, they are macroeconomic and bank-specific variables. Moreover,
this study will use the model to forecast NPLs outstanding. The results show that NPLs, GDP, real lending rate,
CPI, unemployment rate, real effective exchange rate, capital adequacy ratio, and loans are I(1). The results
of testing long-run equilibrium relationships by the method of Johansen (1995) show that there are two long-run
equilibrium relationships. The first long-run equilibrium relationship represents for the long-run equilibrium
relationship of NPLs of Thai Economy. The second long-run equilibrium relationship represents for the long-run
equilibrium relationship of unemployment rate of Thai Economy. The results of Vector Error Correction Model
(VECM) show that if the first long-run relationship is deviated from its long-run equilibrium, NPLs, CPlI, real
effective exchange rate, capital adequacy ratio and loans will adjust in the short-run to achieve long-run

equilibrium. Whenthe second long-run relationship is deviated from its long-run equilibrium, GDP,
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unemployment rate and capital adequacy ratio will adjust in the short-run to achieve long-run equilibrium.
The results of generalized impulse response indicate that impulse in macroeconomic or bank variables lead
NPLs keep fluctuating in the next 20 months, then stable after that. This study uses Vector Error Correction
Model to forecast NPLs from January 2001 — June 2016, the result gives 1.62% of Root Mean Square Percentage

Error (RMSPE).
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FuR UNEMP, A28ms1n1s919911 CAR (Capital Adequacy Ratio) Ao ShmdauRunesuisnsnsiaduning
[Besressunansmndiadine ROA, (Return on Asset) A9 S RINEI AR LN LA AUNINE TR AL 18981 AT
Wit INEFF, Aaaanlaifidse@ninnlunisafivanuaassuiarswidiasd (3naindnsidouanlianalunng
A HUIIUAes18lEAINN1TANTUINUIBITUIAN TN LT WAL u, ﬁ@ﬁmﬁa‘zﬂmmmm?{ﬂu (stochastic

disturbance term) dauAeiiand ¢ uanssdiaya o a7 t AauAINITIRLELSILAAIA ARSIz Mg NPLs i

Faulsdaszusazsa Lﬂuﬁqﬁ”& <0,B,>0,B,>0, B,>0,B.,>0,B,<0,B,>0,B,<0uazPB,>0

3B5N13ANHNT9IUNARINT ALBLATIZRANNANAUTTInatNINIERIZENY (Cointegration Relationship)
sewdngdudsmuuaziaulstassluuuuinaeamnannisi (1) edleuledn daulsiinnaaeuanuduiug
a 2 = o A a v 5 ! o
enasnnszazadfesinmantimih Integrated of Order 1 Wizallguunuiag 1(1)° wazlunimmageudifaus
Tunuudnassdignantmdu 1(1) viseld 161E38n1meaeuae9 Augmented Dickey-Fuller (ADF) uaziinsiautlsnil
ArsantRd 1(1) N measudiipNduiui@nasnnezazenqvizely tnaazldisues Johansen (1995) Faiilu
leﬂl =2 o o v T Aa A 1 A 1 ndd‘
FananunsnuenivauIugluuuA NN LEEIRasn N zere199lNINNgn 1 gduuusiell waziduash
arnnsadszinAiniadneflunmeiauduiufidnaannszazanaluudazgduuulaandon winwu
ANNANRUS TR AN NTErzaNNTaeALL A LAY wazsyanpnduilse@nTaes Vector Error Correction
Model (VECM) dsagliidayaiinimninaaiuaauiaaainistiudalusrazduina iidingnaannszazannvessio
A4 o o . Frya e a4 o
uwdsiwantilaianisileniuueanaingasninszazes uudazgluuy wanani Fdnssiiiumnnea i
NITHULATNNIABLANDY (Impulse Response Analysis) 2183sautsluutnanass ialiinaunenisneyanedzes
NPLs \Haifinusenszsuansautlsan 1 uazazinszinisuenassutlslsmuesainnnuianainlunisnensni
duazyinliieiiudi anuudstsuzesrianainainnisneinsnizassioui suils inannusanseiu(vizamnnenl

lipmy)aessaieg Lmemmm:Eﬁu(ﬁﬂmamiaﬂﬂmmﬂu)mmﬁqLLﬂ?ﬁu 7 Andudadauinle Feazuan i

N9 unnszsuanulslalukiuanaesazdanansznuAe A9NLLILMULBIANHANAIARINNNINENIDITE

* Tenuann sunasumttlsymalng
*ynsauds X Hananiimidlu (1) azusnedis siauds X TdlAanuTs (Nonstationary) usinasinea L 1 aassouls X (AX) HAnu

114 (Stationary)
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FoutsuuNINNgAtiues uaznisAndaugading Aearlduuuanaes VECM Tuniawensnl NPLs 2849531

wsgialng dAmiumaaziBenedsnisdneayanisineatianunsngulilu Rangkakulnuwat (2013)°

v
o

fayanlfilunsmssiduieyamamau Asauaguausinaunnax 1 2001 D9 haulguiau 2016
Tnaunasdayaliniansuinsuiatszmalng wazdrtinauimuinissssgiauazdinuuieni ad1elsin an

Y . = e e P =~
NITTIUTINTDY AN ANHNDUBILAAZFALL TUANFNIU “ﬂdﬁﬁ:ﬂiﬁ]ﬂﬁﬁl’]i’]\‘iﬂ 1

= A P = P
ANTNN 1 LUANNHTNUDHARAZAITNOUDITDYA

. 4 . AN
fauils AMNUNE UHAINNIRITRYA .
SN TLHE
NPL yardudenlineifnmelfszanlussuy duladauwnasuwisdszmelne ulasuna
\AsEgialny
GDP yaruaRinafunasunelulsema 7 Buladdinauanenssunig melasuna
WEEN W aAsEgnauasdiny
WS R
MLR dmamenidadmiufin MLR duladsuansuiaszmalng PRI
CPI satizanislna (Consumer Price Index) Wulafsunasusadszmnelne ELAU
Unemployment Rate ARIINITITNNU www.tradingeconomics.com sELAAU
REER FtlANRuLnAudiase (Real Effective Auldfauasusislszmalne Mefau
Exchange Rate)
CAR fnandanRunamuiiNaseRunindides Auladswmsuialszmelng PReLN
- o ,
aassunAsnite nelade (Capital
Adequacy Ratio: CAR)
LOAN ennnududelusruuiAsegialneg Wuldfaunasuvistlszmalne efau

® ENHLAN U 5, uni 7, U9 11 wazuni 12 ann Rangkakulnuwat, P. (2013). Time Series Analysis for Economics and

Business. Bangkok: Chulalongkorn University Press.



Vapitcha Tannprasarn and Poomthan Rangkakulnuwat 71

. D . AND
Aauls ANUNNE wUAITINNTBITRYA .
UBITAYA
ROA ARIdrunaneLLnURadunIndNmate  Wulafaunasualssmelng SELFR
FUIATNEITE (Return on Asset)
Cost Inefficiency Ratio anmdaua analunsandiucudemeld  Gultfaunasusisdssmalne selnsang

AINNNTANTUINU

atelsfinn deyaurmutlsiiaouiiduselnsunawinuu d9lfun Buinduwdenldnalinage s

(NPL) namsnuainnasungludssmnd (GDP) wazsmsdauanlianslunisaiinaiusasaliannnisaniiue

b4

(INEFF) 9u@nsnHasfiesutasdananianudiiuse lnsuna liduaaudsnemeusoens Chow-Lin (1971) G4

a
o '
1 P

aa 4 k4 d‘d al o 5% Adld Adl ¥ o
Lﬁuflﬁﬂ’]?ﬂﬁ‘:ill’]ELLﬂ’]‘lI@ﬂ;IJ@’ﬂléﬂﬁ‘NLQ@'W"QWH“H@N@V]‘NWl’mﬂﬁ]’ﬂﬂ@fﬂ@ﬂ@%ﬂﬂ%’]tﬂﬂ@]\‘m'ﬂ NINN 2 LAPNUBY AR

a a

o '

wis NPL, GDP uag INEFF® fillaanuiidusalnsung uazuansieyavesiaulsdanananiaonuiidussaihen

1
=

=3 ! ¥ v dl A 1 o A v dld Adl ya
AMNATNAIZEUUIT TRHANEN LLﬂZ\NI‘MNﬂQ’]NﬂLﬂ%?’]‘HLm@uu’]@ﬁiu’ﬂﬂiﬁLW]%SLI‘M;IJ@‘V]NF’VJ’WNGLﬂui’]illlmﬁ‘&l"I@iﬁﬁ

al al

A wiudeyaresioulsau o nlAnuDdumaneueguda wandldlunni 3°

v
o

" Fawsifen unsan 2011 datinauAssgiagnamnssyldAeuwadianisiiuans sallnandngmramnas uasdldvindiauianng
AunnudaeAEmeAeaiuilivfenaieudl 2011 slfudnmil ffedlifeyamuideusaus unsen 2001 B Tquaey 2016 T
annsnin A tinanangaaiunssusn lidusaunu (Proxy) 2es GDP 14

® INEFF Ainauldl 2003 flesnaniunesmnansldideuuandaunanistiydad sy Fefluamaussud 1 namNAN 2003 i
Tl ?ﬁ'qmmzﬂﬁﬂmﬂa‘fsﬂ@umimwmmﬂimumq:mmnuzﬁw%ﬁq 14,054 &1uum lnssennTdntninuasuuladlinsznusesy
ﬁﬂimmnwﬂmﬁmma‘ (Securities and Exchange Commission, Thailand, 2003)

*qnn il 3 wudn nanl ROA Arauludl 2001 esnannualszneunsszinenavessnAedadinalullTidunsananuan
natlsulasagsnens saudesa 1A dnenidaanas uasiinszAnldanefiniuannnnsdesraemsndAusanisunedas (Bank of
Thailand News, 2001) u'ﬂﬂ’mﬂ‘ﬁ/ﬁu’]ﬂ’ﬁﬂﬂﬁﬂLLﬁQiﬁﬁﬂ’ﬁﬁ%ﬁuﬁ’\i’mLﬁﬂﬂﬁﬂﬂﬁﬂ'ﬂt@ﬂﬂuﬁﬁlT’W‘ﬁlﬁ’ﬂu?ﬁw'sﬁﬂLﬁ’ﬂlﬁ@ﬁuﬁiﬂi’m%ﬂ
mfmLﬁwwmr@uﬁ@ﬁﬁ@ﬂQmmwmiﬁﬂﬂwLﬁ;ﬁi nliinalsznaunisluueamansasdelun1azainnueg (Money & Banking

Magazine, 2003)
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NANISANE

N@ﬂ’]ﬁ‘ﬂﬂﬂﬂum’mﬁa (Stationary Test 132 Unit Root Test)

A13199 2 WAANHANITNAGBLATNTaR2873T ADF (Augmented Dickey-Fuller) aa4saudsviananli

4z . - e e A 4 A o d e oo ey Y
ann139 (1) Mluszaudeyaasauaznaf19anAunui WenansunszauisdiAnfesay 1 191azagylfon
Fauils ROA uaz INEFF Hanuaniimiili 1(0) wsisiautlsan o) dansantimdu (1) A wnaziidudshinuans
du 1(1) wihsiwlinaaaudndauduiugidenaaninssaza1avise b faudswianiuléun log NPL, log_GDP,

MLR, log_CPI, UNEMP, log_REER, CAR .8z log_LOAN
HANNSNARALANNANNUEBInAENINTZRZE (Cointegration Test)

NUANEITN AznagauANNANRUEIEIAaENINITE19A2835289 Johansen (1995) TnaAAIINaE 7

WHNNZaNAD 7 WasanniduAralnuandnnnaliuuusanasa Vector Autoregressive (VAR) HAN AIC (Akaike

' |
o A

Information Criterion) AN¢ LLaszmmm@uﬂtymmwm*m‘v“uﬁ’ﬁumwmﬁfaLLﬂi@;mmmmﬁ@u (Autocorrelation)
Tuuuuanaes VAR flirmanuandawintu 7 wudnanadia LM Ae 60.52 uaziiAn P-value Aa 0.6003 191a3ag

I ldiRatTymmnuduiusiueaassiaulsguanianaoululuLa1a8 VAR(7)

HANNINAFRLANANAUSLTINaeN NIz zefaeANaTiA Trace Test (AN3197 3) Minliiienagu1éidn
Fautls log_NPL, log_GDP, MLR, log_CPI, UNEMP, log_REER, CAR W&z log_LOAN Ha2uduiusidanasnin

o

928281997149 2 JUuuy NeediniidnAnySenas 5

ﬁ]’]i"Nﬁ 2 ﬂ'ﬁi"l/lﬂ@ﬂ‘i_lﬂ']’ma\m'ﬂ\iﬁqLLﬂi‘ﬁ'}iﬁ%‘ ADF

5 2 > ANAINANTT t-statistics U84 Critical Value

E‘l’JLL‘ﬂi‘ ANNIINNAKAUL o4 . NANITNAKAL
WHNNZAN (p) )7 7088 1

log_NPL c 4 -2.373 -4.010 laifiaautia

Alog_NPL B 3 -4.56 -3.467 Fannuils

log_GDP c 10 -1.547 -4.011 Taifipanaile

Alog_GDP B 9 -3.718 -3.468 Apauiie

“uurdnlunisAtuauA1adif LM dausunimmaaauauduiuiiuestessaulsquaataiadaulununsaiass VAR glilu

Lutkepohl, H. (2005). New Introduction to Multiple Time Series Analysis. 2" edition. Berlin Heidelberg: Springer-Verlag, N
171-174.
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. y s AnpNAENT t-statistics 184 Critical Value
ﬁ]’lLL‘ﬂi‘ ANNIINNARDU PN . . NANITNARAL
WMHNLAN (p) 4 JEAY 1
MLR B 3 -2.739 -3.466 TaiflAnnaie
AMLR A 0 -10.435 -2.577 flannufls
log_CP! C 1 -1.903 -4.009 TaiflAnnadis
Alog_CPI B 0 -9.219 -3.466 flannuils
UNEMP c 13 -1.391 -4.009 Taiglpnnutia
AUNEMP B 12 -4.841 -3.466 flanutia
log_REER c 1 -2.591 -4.009 TaiflAnnadis
Alog_REER B 0 -11.052 -3.466 flannutia
CAR c 0 -3.718 -4.009 Taiglpnnutia
AcaAr B 2 -9.774 -3.466 flannutia
log_LOAN c 2 -2.538 -4.009 TaifAnnutia
Alog_LOAN B 0 -12.785 -3.466 flannufls
ROA B 3 -5.916 -3.466 flanutia
INEFF B 1 -6.406 -3.466 flannuils

wemn  aunnsilimagennuilafagds ADF sty A, B uaz C uanslifsil
-1
o A AX, =YX, 1+ X0 G AX + g
-1
o aunsB AXy = Bo +¥Xeo1 + 00, G AX + &
-1
o aunsC:AX, = Bo+ Pit +y X + X0 G AX i+ &

¥ AaanandnTinnzan (p) WuArfivinli SIC (Schwarz Information Criterion) 9a4auns7ildnaganaAuiiagaeds

ADF HAn64n
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A1917 3 HANINARALANANWUSEIARENNIzIZEND

Hypothesized Trace Test Critical Value
No. of CE(s) Statistic 0.05

= 0% 200.0924 1569.5297
R 137.2474 125.6154
r=o 92.87474 95.75366
r=3 59.83547 69.81889
r=4 35.46596 47.85613
r=5 15.37075 29.79707
r=6 3.786957 15.49471

WHEIME r ABRUINANNANTLSERaaN NITEzEn * uuneds UfiasannRgaunanfiszauindndnSesay 5

uan1sUszanamdntss@naluninaiNuaniaaduiusidanaaninssazena (Cointegrating Vector)

wasAINNLIHA U uLu A NANTUEE R ann wszazaol 2 gluuuude wandusiesinnisudls

o o

AITNUNIETBUINIABT A NANA LTI T gaen nIzazaoudazgluuy Aranislddedinasldluoanmed
ANANRUSE A asNNszezanaitaesgUuuy InsAdlsdmaudnisasegianiuazinnlszasfaeenisAnem

AusLnuAnnslddasninainnsnasun e st

Amualiniaesaadiilils 8x1 X, Aswniaedresmulsndauduiusi@naanmssazanasioiuuay

= e

HanuantTidu (1) uay B ABWYBNFRR 8x2 uansANANRUSITInaLNNszazENR uuaesg Ll TnsAANL

Q

o = A co o s o o
NUNLAENABIVBILNNTND B LUEI N UAIE B1 A Bz ATNRIAL

£2
o

wvisnd X, uaziviand B arunsouanslinadl
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[ log NPL 1 B Bi2]

log_ GDP gn gzz

MLR 31 P32

_ | log_CPI ~ _ Bar Baz
Xt - UNEMP B = [Bl BZ] = le BSZ
log_REER Be1 Pez

CAR B71 B2

[log_ LOAN | [Bg1 B2

Tned B, AeArduLlsz@ns lunnmelarudniusidenasninszaza1aguund j ( = 1, 2) 1e9saulsh |

i=1,2..8)"

= v a v o o a ' v 12 g o

WalfianusnesunaaunNnga9ANdNTUE EInan WsreveausazsluuuId 1 unaautiaz 1y
wyisnddieannin (Restriction Matrices) R, uaz R, AUNAaiLanIAnudniusiiinaaninssazanagluuui -

wazguuui 2 muANAL Taedl R, uaY R, ABWNYIINGIUIA 8xm, UAZ 8xm, ATNRIAL 491 m, UAT m, AB

|
a '

nuanannsdiedninnazliifieglunninefuansnandniufidnasninszazanagluuui 1 uazgiluuud 2

ANNANGIL

" Faagnadu 81 i= 1 vunaiedauds log NPL, i=2 anefiesaudls log_GDP wag i=8 unnafiamauls log_LOAN

" nsutlamnumnngaesn NS denasnnsrazenain lfiaedin
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vigald unAutiazld s
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aa )Y o o I3 o & a :// dl ¥
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unANE azidanwnddasandn R, uaz R, M linninaiuaniauduiusiisnasninssezenn

a a ° o ¥ 14 o o 'y a rdl ¥
;:J‘ﬂLL‘LIUV] 1 LL@ZE“]_]LL‘LI‘UV] 2 ANHANAL Iﬁ@’ﬂﬂﬂ@'ﬂﬂﬂuflmQﬂizZ\Nﬂ‘ﬂ@\‘illVIﬂ"J’]ﬂJLL@zWQHQWWQLﬂ?Hﬁﬂ’]@M?“ﬁQLL@@\?VLQ
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al
U

ZR

B11]
Ba1
Ba1
Ba1
Bs1
Be1
B71
g1

Uy

1By = [ g vraimaulfdan B, =1 uaz B, =0

o

o O
o O
[ )
o O
o O
© 2
I
OO O OO OO M

B2
B22
B3z
Baz
Bs2
Bs2
B2
»Bsz— -0-

ANaDNA LR (Likelihood Ratio) azgninnlilunismageuannigiudinisldivisnddedndn R, uaz R,

[=Nel N eNeNeNe)

o
o

’ZBZ =10 ﬁ?‘fﬂﬁﬂuqﬁ]’fj’] B52 =1, Bsz =0uaz B72 =0

o
o oo
oo o
oo o
comr
or o
_ oo
==
I

AunnmefuaniANdNiusidinaannszazaagluuunisuazass aunsn Uijasvse ludfias luneada

wialiidinladeaz@aulugisalli

HO: 811:1‘ B51:OB52:1’ BGZZOI’L@Z B72:O
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daaniauanelfnanime 4 uaziielfannsoutamnanumang lfdneau ACLIHUUANMHANNUTLTNARLNINTZEIZEND

waassgtuuulifeglugiannissielily

log_NPL = ~14.2171og_GDP - 0.585MLR + 0.671log_CPI + 16.382log_REER
[-3.165] [-2.210]" [0.061] [3.126]"
+0.436CAR +6.64710g_LOAN + 36.526 2)
[2.434]" [4.041]"

UNEMP = 0.708log_NPL - 4.311log_GDP - 0.0056MLR + 5.902log_CPI +0.357log_LOAN + 23.201 (3)
[2.911]" [-3.974]" [-0.095] [1.828] [0.943]
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IR — _
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log_NPL 1.000 -0.708
[-2.911]***
log_GDP 14.217 4.311
[ 3.165] *** [ 3.974] ***
MLR 0.585 0.005
[2.210] *** [ 0.095]
log_CPI -0.671 -5.902
[-0.061] [-1.828] *
UNEMP - 1.000
log_REER -16.382 -
[-3.126] ***
CAR -0.436 -

[-2.434] **
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Aeunting ludnwozivn 1 BiX,_1>0" wdatsaznudnlugaanani Aaudsiidnisdfuslusrasdulsun
log_NPLs, log_CPI, log_REER, CAR & log_Loan lagisiaiis log_NPL uag log_LOAN azil5usnanas Tuanuedi
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Aautls — a —
a az
Alog_NPL, -0.007 -0.012
[-2.209]* [-1.418]
Alog_GDP, -0.0002 -0.009
[-0.178] [-2.267]
AMLR -0.014 -0.006
[-0.741] [-0.088]
Qlog_cPy, 0.002 0.001
[2.073]** [0.568]
AUNEMP, -0.073 -1.027
[-1.364] [-5.657]"
Alog_REER, 0.005 0.009
[2.636]* [1.408]
Acar 0.091 0.407
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Alog_LOAN, -0.005 -0.002
[-3.211]** [-0.434]
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" 35X+ 1 = UNEMP — 0.708log_NPL + 4.311log_GDP + 0.005MLR — 5.902log_CPI —0.357log_LOAN — 23.2
24t-1
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Time Series Analysis. 2" edition. Berlin Heidelberg: Springer-Verlag, niin 262-265.
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Response to Generalized One S.D. Innovations

Response of LOG_NPL to LOG_GDP

.04 ]

.02 4

.00

.06

o4

10 15 20 25 30 35 40 45 50 55

Response of LOG_NPL to LOG_CPI

60

.04 4

.02 4

.00

.06

o4

10 15 20 25 30 35 40 45 50 55

Response of LOG_NPL to LOG_REER

60

.04 4

.02 4

.00

.06

-

10 15 20 25 30 35 40 45 50 55

Response of LOG_NPL to LOG_LOAN

60

.04 4

.02 4

.00

-.02

-.04

T
5

10 15 20 25 30 35 40 45 50 55

60

.06
.04 |
.02
.00

-.04

.06
.04 -
-02 */\//V’_\—’—’——’—*
.00

-.02

-.04

.06
.04
.02
.00
-.02

-.04

Response of LOG_NPL to MLR

é 1‘0 1I5 2‘0 2‘5 3‘0 3‘5 4‘0 4‘5 5‘0 5‘5 6C

Response of LOG_NPL to UNEMP

1‘0 ll5 2‘0 2‘5 3‘0 3‘5 4‘0 4‘5 5‘0 55 6C

04

Response of LOG_NPL to CAR

10 15 20 25 30 3‘5 4‘0 45 5‘0 55 6C

-

Nl 4 nsieszinisneuanesuuuviall (Generalized Impulse Response) 284 NPLs Weifinusanszsiuainsausdy 4



Vapitcha Tannprasarn and Poomthan Rangkakulnuwat 87

NANISWEINTMszAuRWLdantinalinnsglamguuud1aas VECM

iazlinanisdsznmAnduyszAnsanuundnaes VECM Ndszendldlunisnansaifivessoutls
log_NPL? \ila & Arnennsalundsinnisiinszianugniiassasnismensalinanisudeuifiausiases
log_NPL uazAwensnl log_NPL (1l uuniiag log_NPL) mﬂ‘luﬂiq\ammﬁﬁwmaﬁnm‘ﬂmﬂ%@m Root Mean
Square Percentage Error (RMSPE)™ etlsrnaunisfiansandn azaunsa W uuusnasssanandlinannsal
A" log_NPL 1angaaianfinnnisansldviels wanisnennsaluandldlunng 4 Gaaziiiudnn log NPL uaz
A1 log NPL neilugnananfivnnnsine azifiudnisesintinaeullufianiamasts uasdanlnidesiuann
Tne RMSPE WudndlAnwiniL 0.0013 il Sesaneia fin log NPL azfineanen log_NPL aejifesienaz 0.13
Winths uaziitednua A nennIal NPL (NPL) * wazwud1 RMSPE wuqnRAwinAy 0.0162%° Wit Banunsia
A1 NPL azfineandn NPL agiiedsenas 1.62 i indenannlddnuundnaesdiifanansndi il dnannsal

NPLs a4utin 1@

13.8

13.6

13.4

13.2

13

12.8

12.6

12.4

12.2

12

11.8
[= =] (sl = T [ ] ™~ e | (=01 -+ — (=] — [= =] (s} = [*n] [t} = ol [=p1 ~t — (=] — (= =] (s}
o ] = ~— = ~— = = o ] o ] ~— ] = o ] ] ~— — — = = = = ~— o ] = ] ]
ZE E R EE R e EEEEEEEEEEEEE=E=E =
— [ | o [(ax] oh =t ["x] (¥ n] (=1 (=1 —~ [==] [==] (=2 (=2 — = L R | o (2] (2] =t (W (W] w
= = = = = 2 = = = = = = = = = — — — = — - - — — - -
[ [ —_ —_ _ 0 (=] [ [ —_ —_ [ [ —_ —_ — = = o = [ [ = = [ [
[t} [t} [} [} [t ] [} [ [t} [t} [} [} [t} [t} [} [} [t [t} [} [t} [t} [} [} [t} [t} [} [}

—— 1359 log_NPL = == == EwaInsal log NPL

N9 5 A1 log_NPL wazAwensnl log_NPL (log_NPL)

Z gusnsaziaspaanisne Nl iy uni 12 7 Rangkakulnuwat, P. (2013). Time Series Analysis for Economics and Business.

Bangkok: Chulalongkorn University Press.

— 2

1 log _NPL{—log _NPL

= RMSPE = |* t=1( g NPLc—log. t)
T log _NPL;

* fuanubaegas NPL = exp(log_NPL)

=2
» _ |1er (NPL—NPL
RMSPE = T &t=1 ( NPL¢ )



Vapitcha Tannprasarn and Poomthan Rangkakulnuwat 88

Q00000
B00000
FOO000
S00000
=
—
fa 500000
Z 400000
=
300000
200000
100000
8]
[= =] - ol (= =] - [} (= =] - [} (= =] =+ [} [= =] - ol [= =] - [N} [= =] - ol (= =] -
= = — = ] ~— = ] ~— = = ~— = ] — = = ~— = ] — = =
= =EEEEEEEEEEEE s E o=
— o o [an] - - ("] w0 w0 ™~ (o] [= =] (=01 — = — od [N on - = [ ] w
= = = = = = = = = = = = = — — — — — — — — — —
= = = [ — — — — — — [ — = [ o) = = = [ = [ o) = [ o) =
[ ] [ ] [ ] [ ] L] L] L] L] L] L] [ ] L] [ ] L] [ ] [ ] [ ] [ ] [ ] L] [ ] L] [ ]
—e— E w59 NPL — = == @awEATal NPL

N9 6 AA3e NPL uazAwenand NPL (NPL)

unani aglanndiunisnaansal NPLs aaauiinldan 12 theuw duainiheundugaaee1aaaaii

v
o '

YIN1sANEI B9fiAe AusABUNINIAN 2016 DALRBUNUIEY 2017 NERNALATUIMATNENTRITNITALAIIN

TasuNsasaT 95 HANIIANWINILARAS FAIAN3799 6 wazidisulFsaning 7 saliln

1 v A U o U = & v 05; A
ANNANEINIOIAITN 12 1A8Y WLINITAL NPLs avABt|anadiNeaiantiaa fausiineunangias 2016
AuiaAauiuNAN AN 372.98 Wnduun lig 355.46 Wuauun o Aull wazndtainiuazliusigeaudaus

wannnaanufiull aunseiaiheuiquiau 2017 azagi 364.2 Wudiuuan WenFaunaulusey 1 Tdaain

\aulguIEy 2016 1891 NPLs aztfudaanaslussdubenas 2.5 a0 373.7 WUAULIN aAAILUAS

364.2 WAL

A19797 6 Amenngnd NPL anantin 12 1heu (Wud1uuin)

. 4 do
TIANMHITANUTREAY 95

Lia NPL ,
RUIALIY 2OLUIAF

n.A. 2016 372.98 380.52 365.59
4.A. 2016 369.15 385.15 353.81
n.8. 2016 365.64 390.72 342.16
7.A. 2016 359.08 390.48 330.21
W.8l. 2016 356.15 392.79 322.93
.A. 2016 355.46 397.01 318.26
q.A. 2017 356.38 403.13 315.05
LN, 2017 357.85 409.85 312.44
$.p.2017 358.68 415.67 309.50
L8l 2017 359.81 421.38 307.24
n.A. 2017 361.81 427.60 306.14

d.8. 2017 364.20 434.33 305.38




Vapitcha Tannprasarn and Poomthan Rangkakulnuwat 89

FORECASTING

445.00 VDULIALUTBITINAIN

430.00
415.00
400.00
385.00
370.00
355.00
340.00
325.00
310.00
295.00
280.00

FeiBesas 95 189AN

NeNNIOE

vlg: Wuauum

WALLUAANURITINAINN

4 oy :
ITANUTREAT 95 UDIAN

WenIod

2016M05
2016M06
2016M07
2016M08
2016M09
2016M10
2016M11
2016M12
2017M01
2017M02
2017M03
2017M04
2017M05
2017M06

<
(=1
=
)
=
o
~

2016M03

- o
e O
= =
S ©
= =
S ©
NN

A7 7 Anennsal NPL a09utin 12 15e1 (Wuanuuin)

aslnamsAnEuAsTalauaLUS

agUnanisAnsn

£ |
A o =

UNAINRNIANUsza9Aie AnM1AtATILianUrANduRufaaaTasaNngdanana NPLs Tusiiy

9

£
o o o

Lﬂmﬁﬁ@hﬂmﬂumLLﬂiﬁ'}uLmiwﬁﬁ@i:ﬁuwmmLL@:ﬁQLLﬂiﬂm‘fﬂ RNZN1ATUNANT tae L matian1saAsei

ANNANAUSITIn AN INTEIZ8N9984 Johansen (1995) dayanlfilusamaudsusinauunsian I 2001 auds
& a P = | o & a o ~ o

waulguiew 1 2016 Han19ANHINLGY HAoNdNRuSEInaan wszazanresdandsidu 1(1) A usuaes
stuuy Inegduuniviunanap N duiuEiTnaanmera 19109 NPLs Tuwanueigluunnaesuansnanudiiig
a AN o 0 o ' o A \ a A Ay ¥ a ¥
ITIARENINIZEZE1IT8Y UNEMP uannsnaaauauiitididnywudn saulshdenaseduian inaliname i

luiiAnienseriudnnluszazenn Hun waainusiuasmuniglulssma uaz dnsnandeoduiisuianswidiad

' o

= =3 % I:: a =2 t:ll ] A dl dl [ Y a % a a o
L?ﬂﬂLﬂU@WﬂQﬂﬂ’]?’]ﬂlﬂﬁy‘ﬁuﬁ uaznAnEINLLn faudsidwnasedwden linalfiname i Tudaniamnaai

VLSJla/dlA A

Aun ArlARuuImMnuiaze dhsdiutuneyuiinuasedunindidsaaessuiaamitidng uazi Buoduiae

uananil inaliansainszieynsnnanil I lideyannudniusludnasninesare191e98nsnisdnanuiag

a

Tnanudn lusrazeandiu Burududenlineldiiinse lfd analufAan1am e uiusns1n1997199U g9u

uanAuTiamunalulssmAlazdnsaanideluinsumamndigdBaniiuaingninse undunasdanalu

o o

AAN19NTIABINNALERIINTIN9U anN1sUszun A d N s @ans luuuuanaas VECM 1 Mienudn 8msn

v v
e A o

dy a i/‘dl a oa < 1% 1
ﬂﬂﬂL‘LI?;ILQHQV]ﬁu’]ﬂ’]iW’WQA"ﬁHL?EﬂLﬂ‘l_l"'*]’m@]ﬂﬂ’ﬁ"]ﬁlﬂlﬁﬂu_muﬂ (MLR) @z”lum‘ﬂumumlmﬂm:ﬂmu NINAAENTN

o

221289184 NPLs 1139189 UNEMP #nnsilasuuias vinliagilidn MLR Assaudsnauanildings (Weak



Vapitcha Tannprasarn and Poomthan Rangkakulnuwat 90

Exogenous Variable) uazuannsiiasnziusensyiulaznisnauauasuuuialyl (Generalized Impulse Response)
Wugn vnifausensefuaiulumulsdassuin BuindudenldneliifanelfazneuauasfioanistFusaludas
120100 20 1ABULTN WAZUAIANNIUAZHANARUENIAST WAZIIINLITULILANABY VECM Han1snannsnidinnmu

auaen naliifameliaenadesivdeyadssludasoanionisdneg Tnern RMSPE HAiieiasay 1.62
k4
daiduauuzideulaug

Tudosfivrssgiazenasia naasiusiamuneulssmaiingsu nMafguiaaunsalisuanswidiad
4 a y sy P . o N R
dwiaresilalunisnsvfuisegiafoanisdesduwae Tnalutesnaidingns enaldiesiaaneaiuFunm

1 S v b4

= A dAp 9y a Py o g < o < - Poa A
Audenldnalfinamaliuindn wenaindl nstudnsmanide Fuf Lmzma‘mmamsluﬂgmmsmmiﬂmmum@

al

P v
ANy v IS4 a < =

d‘ D?Jdly a % a o=l o v dl !
LW@SL‘MQJJVIQL\‘iuvl,ﬂ'ﬂ’mﬁlﬂﬂ']‘iW’]ﬂA“ij\lﬂ’]’m@’mﬂ‘iﬂluﬂ’]‘i“ﬁ’]ﬁ‘tﬂujﬁLLN’Qz AUNUNITRUNGINAIN UDIRTIEAA

ToymnisiisauresFunnduaenhidelifiasaléas uenainil fyuransguadtRuumilliuderazauis

v v
o =

. = & Sy 1 ey a y = o A& a | |
dqaantBununainaueeawin ldna linnme 14 %QuLWﬁ"]&itUULﬂ?ﬁﬂﬂ‘ﬂV]ﬂﬂ\iﬂ\iW\iW\iﬂ’]?ﬁ\‘i’ﬂ’ﬂﬂ‘ﬂ%N’m

LANA1TDI9DY

Abid, L., Med, N. O., & Zouari-Ghorbel, S. (2014). Macroeconomic and Bank-Specific Determinants of
Household’s Non-Performing Loans in Tunisia; a Dynamic Panel Data. Procedia Economics and

Finance, 13, pp. 58-68.

Ahmad, F., & Bashir, T. (2013). Explanatory Power of Bank Specific Variables as Determinants of Non-
Performing Loans: Evidence form Pakistan Banking Sector. World Applied Sciences, 22 (9), 1220-
1231.

Alexander, G. J., & Baptista, A. M. (2001). A VaR-Constrained Mean-Variance Model: Implications for Portfolio

Selection and the Basle Capital Accord. University of Arizona.

Ananchotikul, N., & Seneviratne, D. (2015). Monetary Policy Transmission in Emerging Asia: The Role of Banks

and the Effects of Financial Globalization. IMF Working Paper, No. 15/207.

Arestis, P., & Glickman, M. (1999). Financial Crisis in Southeast Asia: Dispelling illusion the Minskyan Way.

UEL, Department of Economics, Working Paper, No.22, 1-37.

Bank of Thailand. (2001). Corporate Debt Restructuring: Lesson from the Aftermath of Thai Economic Crisis.
(Dasri, T., Chotkajornkiat, W., Wipusanawit, W., Chaipornpattana, J., Wiriyathanakul, S., & Wichitakul,

R., Editors.) Bangkok: Plan Motif.



Vapitcha Tannprasarn and Poomthan Rangkakulnuwat 91

Bank of Thailand. (2015). Performance of the Thai Banking System in the Second Quarter of 2015. Retrieved

from: https://www.bot.or.th/Thai/PressandSpeeches/Press/News2558/n3858t_annex.pdf

Bank of Thailand. (2016). Financial Stability Report 2015.

Beck, R., Jakubik , P., & Piloiu, A. (2013). Non-Performing Loans: What Matters in Addition to the Economic

Cycle? European Central Bank.

Belaid, F. (2014). Loan Quality Determinants: Evaluating the Contribution of Bank-Specific Variables,
Macroeconomic Factors and Firm Level Information. Graduate Institute of International and

Development Studies Working Paper, 04/2014.

Benigno, P., & Ricci, L. A. (2009). The Inflation-Unemployment Trade-off at Low Inflation. IMF Working Paper,
WP/09/34.

Berger, A. N., & DeYoung, R. (1997). Problem Loans and Cost Efficiency in Commercial Banks. Journal of

Banking and Finance, 21.

Blum, J. (1999). Do Capital Adequacy Requirements Reduce Risks in Banking? Journal of Banking & Finance,
Vol.23, 755-771.

Bonilla, C. A. (2012). Macroeconomic Determinants of the Non-Performing Loans in Spain and Italy. University

of Leicester, Department of Economics.

Chow, G. C. and A.-L. Lin (1971). Best Linear Unbiased Interpolation, Distribution, and Extrapolation of Time

Series by Related Series. Review of Economics and Statistics, Vol. 53, 372-375.

Chowdhury, M. S. (2014). Determinants of Unemployment in Bangladesh: A Case Study. IISTE, Vol.4, No.3.

Dasri, T. and et al. (2001). Corporate Debt Restructuring: Lessons from the Aftermath of Thai Economic

Crisis. Bank of Thailand. Bangkok: Plan Motif Publishers.

Hag, I., Khan, S., Khan, A., & Ahmed, E. (2012). Phillip’s Curve or Locus Critique: Time Series Evidence from

Pakistan. Journal of Economics and Behavioral Studies, 4(4), 190-193.

Harnphattananusorn, S. (2012). Capital Buffers and Business Cycles: Evidences from Thailand. Kasetsart

University, Faculty of Economics, Department of Economics.



Vapitcha Tannprasarn and Poomthan Rangkakulnuwat 92

Israel, K.-F. (2015). Reconsidering the Long-run Relationship between Inflation and Unemployment. Working

Paper No.1, University of Angers, Faculty of Economic Sciences.

Johansen, S. (1995). Likelihood-Based Inference in Cointegrated Vector Autoregressive Models. Oxford: Oxford

University Press.

Jordan, A., & Tucker, C. (2013). Assessing the Impact of Nonperforming Loans on Economic Growth in the

Bahamas. Monetaria, July-December.

Klein, N. (2013). Non-Performing Loans in CESEE: Determinants and Impact on Macroeconomic Performance.

(T. Arvanitis , Ed.) IMF Working Paper, WP/13/72.

Kornai, J. (1986). The Soft Budget Constraint. KYKLOS, Vol.39.

Lawrence, E. C. (1995). Consumer Default and the Life Cycle Model. Journal of Money, Credit, and Banking,
939-954.

Louzis, D. P., Vouldis, A. T., & Metaxas, V. L. (2010). Macroeconomic and Bank-Specific Determinants of Non-
Performing Loans in Greece: A Comparative Study of Mortgage, Business and Consumer Loan

Portfolios. Bank of Greece Working Paper, 118.

Lutkepohl, H. (2005). New Introduction to Multiple Time Series Analysis. Springer.

Mwanza, N. (2011). Nonperforming Loans and Macrofinancial Vulnerabilities in Advanced Economies. (M.

Muhleisen, Ed.) IMF Working Paper, WP/11/161.

Nualsri, A., Roengpitya, R., Sabborriboon, W., & Thanavibul, N. (2014). Forecasting the Quality of Corporate
and Consumer Loans in the Thai Banking Sector: Methodolny and Policy Implications. Bank of

Thailand Discussion Paper, DP/01/2015, 1-32.

Pesaran, M. H., & Shin, Y. (1998). Generalized Impulse Response Analysis in Linear Multivariate Models.

Economic Letters, 58, 17-29.

Rajan, R. G. (2005). Has Financial Development Made the World Riskier? NBER Working Paper, No. 11728.

Rangkakulnuwat, P. (2008). Application of Vector Error Correction Model in Forecasting Exchange Rates.

Applied Economics Journal, Kasetsart University, 15 (2), 19-31.



Vapitcha Tannprasarn and Poomthan Rangkakulnuwat 93

Rangkakulnuwat, P. (2013). Time Series Analysis for Economics and Business. Bangkok: Chulalongkorn

University Press.

Rangkakulnuwat, P. (2013). Macroeconomics Theory Il. Bangkok: Chulalongkorn University Press.

Rangkakulnuwat, P. (2015). Introduction to Econometrics (4th ed.). Bangkok: Chulalongkorn University Press.

Saba, I., Rehana, K., & Muhammad, A. (2012, June). Determinants of Non Performing Loans: Case of US

Banking Sector. The Romanian Economic Journal, Year XV no. 44, 141-152.

Siamwalla, A., & Wijitaksorn, N. (2003). Transferring Private Sector Debt to Public Debt. Thailand Development

Research Institute. Bangkok: Thailand Development Research Institute.

Sirikanya, T., & Siriprachai, S. (2005). The Origins of 1997 Thai Financial Crisis: Literature Review. Senior

Methee Research, The Thailand Research Fund. Thammasat University, Faculty of Economics.

Siwasarit, W. (2010). Financial Sector Reform in Thailand after 1997 East Asian Financial Crisis: Analysis in

Economics Perspectives. Thammasat University, Faculty of Economics.

Skarica, B. (2013). Determinants of Non-performing Loans in Central and Eastern Europe Countries. Financial

Theory and Practice, 38 (1) 37-59 (2014), 38-59.

Supasawatdikul, M. (1999). Real Effective Exchange Rate Index and its application in Thailand. Bank of

Thailand.

Thongrungkiat, W. (2011). Examining Relationship between Macroeconomic Determinants and Accumulative
Non-performing Loans: The Case of Thailand. Independent Study, Thammasat University, Faculty of

Commerce and Accountancy.

Touny, M. A. (2013). Investigate the Long-Run Trade-Off between Inflation and Unemployment in Egypt.

International Journal of Economics and Finance, Vol. 5(No. 7). doi:10.5539/ijef.vbn7p115

Vithessonthi, C. (2016). Consequences of Bank Loan Growth: Evidence from Asia. Discussion Paper No.19,

Puey Ungphakorn Institute for Economic Research.

Zsigraiova, M. (2014). Probability of Default Modeling Using Macroeconomic Factors. Master Thesis, Charles

University in Prague, Faculty of Social Sciences Institute of Economic Studies.



