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FACTOR AUGMENTED VECTOR AUTOREGRESSIVE APPROACH. (AN ANALYSIS
OF MONETARY POLICY SHOCK IN THAILAND: A FACTOR AUGMENTED
VECTOR AUTOREGRESSIVE APPROACH.)
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KEY WORD: MONETARY POLICY SHOCK / MONETARY POLICY TRANSMISSION / FAVAR MODEL
PAIBOON PONGPAICHET : AN ANALYSIS OF MONETARY POLICY SHOCK IN
THAILAND: A FACTOR AUGMENTED VECTOR AUTOREGRESSIVE APPROACH.
THESIS PRINCIPAL ADVISOR : ASSOC.PROF.CHAYODOM SABHASRI, Ph.D.,
116 pp.

In order to implement monetary policy to achieve economic targets efficiently, it is
necessary for authority to understand the mechanism of monetary policy. This thesis aims to study
about transmission of monetary policy in Thailand by using a factor augmented wvector
autoregressive (FAVAR) approach. The model was calculated by using monthly macroeconomic
time series data in the period after using inflation targeting policy (Jan. 2000 to Oct. 2007)

FAVAR approach is the combination of factor analysis model and the standard vector
autoregressive (VAR) analysis. This approach uses macroeconomic data to find factors and uses
these factors in VAR model. Then, Impulse Response Function (IRF) and Variance Decomposition
(VD) are constructed in order to analyze the direction and magnitude of economic variables.

As for the test results, there are four main findings. First, monetary policy shocks are
transmitted vary among the various macroeconomic time series in the short run. These include
several series that have not been included thus far in standard VAR, Second, FAVAR model can
explain the effect of monetary policy in Thailand after inflation targeting regime correctly
according to economic theory, gets rid of a 'price puzzle' response present in the standard VAR,
Third, monetary policy has more effect via credit channel, interest rate channel, asset price
channel and exchange rate channel respectively. Fourth, the interest rate and the exchange rate
channel play a strong role in propagating monetary shocks to output and prices. The other
channels which are credit channel and asset price channel are rather weak. Therefore, the
optimal blend between the use of interest rate and exchange rate is an important practical
challenge to BOT under inflation targeting. In the future, it would be interesting to apply the policy

analysis described with the economic model using the FAVAR approach.
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3.5. TAINNANTNARRINIAASALTAY (Household liquidity effect)

o A A

ulgunan1siuazdenansenusanisldangrasn1ansazay laalnfnsi@auasie

AUNFNEM1INIRUTUYWYEaRUs TR TN DaRUAMWITUTINUY LHBIANAUNINENI9N19RY
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HAaNNAREIGINNINAUAI AL annsnildauunineiiluRulsiFndinstiduAmmu Ay
\Walfim Shock Ausaldaasaiazau nsnedunindnienisRuazdoaanilymaninaaasnig

AnrRule

dl Y a % o v a a g
WaswarnanaliulaunanisiuaenadalaeinlisunutulussuuiAsegianinau

'
° o 6 v 1 a o e a a

(M T) inlsisamdannindgean (P, T) vinliyaadunindniinisdunaisaunaliuga

a

T@m@ﬁ@zlﬁmﬁﬁyuﬁﬂﬂzmﬁuﬂmﬁuwm‘m%‘ﬁu(Likelihood of financial distress) Az

1
o

o v, X o ) a a X = a % &
AFEFaNA EAN e TARUAIAINUNINTL V]WIMN@N@GILWN‘HHINVI@;@ @ﬁUWﬂiﬂﬁlWNLLN‘LAﬂWWﬂ\?u

M T= P, T= Financialassets T= Likelihood of financial distress 1

= consumer durable&housing expenditure T=Y T

2.2. 255ungsNLUSNAY

TUAIURAZNINIINUNIWINUIIEN1FALATIZITNATDIN T AU A9 Ta U119 U

(Monetary policy shock) siasiautlsiastgianunia a1dunisinane luiilazzunesune
I dl a o v a xR ada U aa ..

qaaauLazilymNfialuuuL&a1899 VAR LA2a3u180935uA laa113599 Bernanke, Boivin
and Eliasz (2005) 7873 FAVAR anntiuazitFauiieulfiiingnas FAVAR AU VAR wansnaiy
ati9lsuazdnld FAVAR lun1stpsnzsiazmngnns VAR LuuLANasnele udsanniiuiaznauun
nunweRsansaldszmalnadinigld VAR dinmzgiiialywimiiaunsiisiedszmavizald

o = \ = = a ~
warganinaazuaasisnniiaulalunisdnsinarasnisiasunlasulounanisdulunsdl

Uszinalnesnead FAVAR @ifluitluunalunisminisdnsmasail
1 q' L4 = -4
2.2.1. apaauuasilywiiiald VAR lun1saasiei

nsAnEuaresnndasuulasulaunan sl uiuauisadoulnngaz 498 VAR Tunns

Az Taw Sims (1992) 1ug3inen3s VAR unldlunnsimsedt Tnamnafunamnuai 14

v

VAR nszidanmadaiinliinisulaauuilasmes Shock Tugduuunadng (Dynamic) uazla

FR9Ang #1995 winaeunAnudanudnl4is VAR uwdaiatloyunigi Bernanke, Boivin

1 A

and Eliasz (2005) Wu3133 VAR daulunjiqnaaunaldsulsluiuuananaslddasiiiasainda

q

lasaudsuniazifailoyun Degree of freedom problem 7inl#nN1591AIZHAYE VAR Azl

toynluny 2 dene
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1. WAN1TIAIZIT899E VAR liaenndesiungudnicAssgaans esainlunig
o a a v o ' ° ! dl 14 dll 14
aduulaunanisiusuasnatssiasaulasulssinedususunnnviniazannlfineas 14

dnlanansenuresuleunenislusessutiAsgnaligniesuiniige uilun1simsnziinld

]
= 1

VAR azldsaulsdasndisioulinauinisnateaulanin dndquisnasiuan VAR U1Fal

kYl

o o

AuAAAafulINsuIA1Inavanlanatasulautanisiunisasfaulauantiuena
a Y o , A a - prip ! . ~ o &
Aananale fratetliymindespetloywiEand Price puzzle problem Aatloynnadng
dl % a % aa 1 v o = 1 dl 173 a o

nlFann1siAseidaeds VAR - llaenadesiunguiduie ldulouianis@uunse aix

= . any v o a X
V]f]?:fg?'\ﬂ']ﬂ'ﬁﬁ‘@@@\‘]LLmN@VIiﬂqqﬂ VAR HUNALINNUL

2. amnsnesunesaulmaAssgAansusaieguanuuuanaed VAR 14 illasain

[ %

Impulse response function (IRF) azpauauasuaaoullsnas luiitanass VAR winii usfain
asunalAludefuLuusnany VAR ldsaudstasasaianit liunuanisatassiineasnem
£ 1 vy o/ dl % 1 1 v
su1ANINaeAeInIg i lddFausnsuIAInasanlaiuaguan VAR 1utnsuiAnsnans
fieanI9azuaTteultLaN1sRUNHNAARNANTINNIGATIHETA (Economic activity) 19N

1y v

HARLATELTINANFaNAU w1 lu VAR aaqnfuddaudsduinanliiduguiina VAR A

a

©3°e

a 'y

AZAAIRALAUAF UL RAR Aauiunanaed VAR Hazliainisnefungfianssuniasegia
sruduslnaldvzaasunsldfianaazlignsies uasfaudiunazlddudssuguztnadinlily
LULR1889 VAR 1nZuineazainisnesunesaudsnanssuniasegiadugusina ldiena

Lﬁﬂﬁtywlﬁ‘m Degree of freedom problem qudn

' A

dl = Y o R4 = a o 1 aaa A |dl as QI
L3N VAR mmmumhmuﬂﬂmu@ﬂ ’NLﬂmﬂ’?ﬂ’]&l')’]&l"lﬁiﬁuﬁ’i’ﬂimﬂ@tﬁ’]')ﬁmm

q

Y 1 ]
= =

fudsdnldlu VAR Tdunaulnafazldnn 1iAailoyun Degree of freedom asluaansiann
Bernanke, Boivin and Eliasz lAg198auuamnnsamsnzsfilade (Factor Model Approach)1’
289 Stock and Watson (2002) Tagiinenilade (Factor) fdnszildunldluiuudiasans
VAR L%TqLLﬂiﬁ%iﬁJMﬂﬁuLLﬁmﬂuﬁiammumu%’@mﬂ@ié’mn%u witteurudndunsiinsoulsly
VAR 'lsnntlaelaiifintloyun Degree of freedom problem fariutlazifiutloyma VAR Tdsia
wlslddeenfiuly drendeyaninuidnsnlivasiduiladades-iiadenenudoreeianllls

lu VAR willewny wasanuiag luamieuiunisiiusaulslu VAR tnaldifiailoun Degree

@ ada o 1% . . ~ o A < o 3 (%3 [ | o aa - [
2 \hidsAnnsndaya Time series Ainn-limasdusoudsauautias-ldudaGansaniaimeziunlédn Factor
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of freedom problem 1311348183 Bernanke, Boivin and Eliasz (7andanisisgnsiniun@n
2849n193ATzH AN NANALAE VAR 149178 Factor Augmented Vector Autoregressive

(FAVAR)

[ %

el 188 AdetinmnAlae FAVAR dllunsinssinaresnsaouuandune
N17RUAAILLTATEFAANUNIANINNNEITY Masahiko  (2005) 161118178 FAVAR il
Ainmzinarelaunensfululszmegiu fuenudnile 433 FAVAR Sinssiudaanuns
@'Emﬂﬁquﬂimqmegﬁ@wmﬂiﬁmmemm@mﬂ%uﬁfam@m:mmmmiéﬁLﬁuu‘lﬁﬂmﬂ
n1sRusesulsufaziasnndesmungun1nAsgA1ans Winnilomi Puzzle s
Price puzzle atneRiAnIWluNTl VAR UL sauvisis FAVAR f’lmmm@%mﬂﬁmﬂimm
munafaulsiAn ey luuunanaes VAR 148ndae ilddnlanalnnisdeinunases
ulenensdul ARt uuaramAANNATY 11139879738 FAVAR Hazanansnedunanazesnis
Wasuutaslaunanisdululssmadiuléddaaundinedl VAR - wuuifis Lagana  and
Mountford (2005) 1611135 FAVAR ﬁiﬂiﬁLmﬁ:ﬁmmmu‘ﬂﬂmﬂmarﬁu'luﬂauwmj“\‘mqw W9
NANTLATIZVNTANE FAVAR  eenangnifesindifssiuannunisalaseanndundngdl VAR

wushn Tnenazas FAVAR laivinldifntleynn Puzzle sinseudu Price puzzle wlusi
2.2.2. ulFaufigunan1sIAsIsUNsaidE VAR NUAE FAVAR

anfinanadnedis Bemnanke, Boivin and Eliasz 83U1e1Haw89 FAVAR aZldNanis
Aiaszvieenunwmilounsiildfulslu VAR sty Taowananfiansnn VAR nsdhlnfudnldsn
uilaifiadn wudnnsdl VAR Un#Aazwuiloyun Price puzzle Tusauils Industrial product (IP) L
Fuiasautlslu VAR disEuudarin VAR Wsiaswudndailsn LLﬂ?NWﬂ%uﬁva’] Price puzzle fiag
feamas fatiunsdl VAR dldsaulsdnluunntufiavanansoudoym Price puzze 14 aanii
Bernanke, Boivin and Eliasz filieuifieunazasnisifinsaulslu VAR fL38 FAVAR wudnua
panuwitlewiu AvagU/ldandisiiinsziiag FAVAR nasenunwileuiuinnisissaulsu
VAR tisinulnelaiifintloym Degree of freedom asfiedn3a FAVAR ihi3zaiasn =i 1dsaudls

AN aamnnzan NI sina el LneNITRUAINN SWIANINANNBINIT
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2.2.3. nunuuIsansaldsesnalng

A o

JNUITENANTENUURY Monetary Policy Shock ‘ﬁmmmLLﬂ@mqmmgﬁ@wmﬂmzﬁ
Uszmelnodedleglinnn wazluduiudanlvg 493 VAR lunsdinendinszsiuazes
Monetary policy shock LmzmamﬁLmﬁzﬁﬁié’mmquﬁﬁﬂmm&mfzwuﬂagm Price puzzle
wiaunstlauisaresngdsemadu  Disyatat  (2003) lannnisAnsnalnnisdasiiuaes
wlauanirRululsemalnalaaldis VAR Tunnsdimanzd wudinaeas VAR 1Aatloyun Price

puzzle M UNTEIIBIANIL TN A

¥ a o

wisnnfadaulunnlduuusanans VAR lunisimmzdaziiailoymn Price puzzle Tuus

a o o

fAdeuddenaeuldliulauunsiass VAR 1eanananlaeinsoulsaungiduandnay

a

arunsoudtloyvn Puzzle  lAdn1lunuuenans VAR 14uanudqaaad Disyatat  Aanwudn
Wasanndsemalnafaniauratswiaiaednnn a1ldsaulsduda (Bank credit) w1 lulu VAR
azaunIndqeuiilyu Price puzzle Miialunsiltlsemalnels uaasliiviuinasinusaulely

VAR fignunsaudileym Price puzzle lHullaunstiiaidqasisilszimneaas Beranke, Boivin

¥
aadAag A Y a c ¥

and  Eliasz wannsuftlyundsifidunisuddgymindanamapadidiasziesnuiudala
A a [~3 o dll QI ¥ ¥ a s
ANWBANNA(ABLTA Puzzle) fivndaulsaunnldinadllWinadinszieanunaumeauus
(uitloyun Puzzle 6 @aunsiimmnanindoudsdusnldiinenalddmenandniauiguiiy
dszaunisnlaessingideies ustdninfaeds FAVAR azflunnsuinsumapeud lanuuusiaed
NLATHTHR (Econometric model) Wanunsaawszisaulslduin-lnglaifiailoymi Degree

of freedom a8l LALLIIA9AINAE VAR Aansndntaanialeaisay ldidaaniamwszaiuausanils

el

Tuuuudnaes VAR fitleslnadaulugazinnisiimssinardesnisuazinmun lideamisau
mﬁm’umuﬁﬁmmﬂmqm (2001)LazinINg (2007) RAnEearedulaufe N R URNUTa
N19N17U AR A UTBRIFUI AN TN LT AT RIN BRI AN AUATNAF U WHLTe9a1NA

FAVAR #Henulslunuuanaaaidluanuaunin v lda1u1s0aiasgidaanianisdaniuuleuns

v ¥
Y o 1

nsRulfAFazraataanIennIuna lE A nuazidnlanalnnisgesnunanasulauig

be

NNTRBNINAU

andneduagllfdinimnamsinasasuansenuasinisntuulaunan1s I undsesn

a [ %

wsmsimsgnannnialaeldis FAVAR - aziidefnd1ds VAR uuuian nuddeilasaula
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NINTANHINANTENLIRINT T AsLulauleunan1skusaso LLﬂ@meﬂﬁ@wm Alulseine
nelpaldas FAVAR #4a5n19Aneazidun1simssfdasaunaunaaaanisid asunlas

' o

wlayanisRunisesoudsassgianuninludssinalnalneg 1498 FAVAR - wlsaumeauriy

NuAAnluennn 1495 VAR Taeazndnat FAVAR av@1u1snesunanateaulaingnisiusesn

wlnasegnanunatudszinalny lddaauuazanmnannazuvze

TlssifuEastaananlunisine fuasaes Patrawimdpon  (2001) Wa¥ Fung
(2002) ﬁv‘iﬂmiﬁﬂmN@m:wmmuiﬂmﬂmiﬁuﬁi@ﬁqLLﬂﬂm:uuLm'j:rg'ﬁwmﬂ@:mﬂim
Tnel493 VAR Anmudaludaenenuasndsingmirssgia Patrawimdpon WUANT91A93N0R
ATEgAaiE VAR edunsuavasulananisdulglidaiauiiesanndeyaidenfulil’ dou
Fung Auduimaaiulnenudiinsandamasingidssgnaddildlunslmesiudonazes
Impulse response #l&ann VAR azeanuaylidaiau mm;ﬂmm%\mmﬂuﬁmmiﬁlﬁudwa
2199 VAR aBunanazeulaunanisiundsingiiasegialilddnian An9adelunsaiiay
fianefinunludasuddinnfiasmgia udiflesantuil 2000 suAsusisszmalngldinsmun
Fnrmandaulsunanialdnseudnuneludifwdiivana lunseudne G uile (Inflation
targeting) 51”1v‘hmﬁLm'}:ﬁﬁfsLLﬂa?[%qu,m'@ﬁmﬁqﬁ@aﬁu‘ﬂmﬂmm’faﬁqm@mmwﬁqﬁ’mumﬁmﬂ
panidaulaunanieldnseuiiimanedamtuiiiains HATB9ANGALATEF A8 IHHAN1S
Finviaanuimananald nsideluaiiiaaasianisdnen ludiamdanisimunsnsaenide
ultunaneldnseuitimanedn@uie Aedauian u.a. 2000 - f.A. 2007 eRaznadeLy
733 FAVAR avedinanavesulenenisfuludamdaniainuuadnmaenideulaunanelsd
nseuiflnnedns Fuie ldanmaaunatuwiielsl suAduessdssmauasludsyina

[ %

! ¥
anunsnagihlsziiun Baumeulifmnsen 2.1 uag 2.2 fail

*inlddayauns n.A. 1997 — .8, 2000
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A8N9ANMN
gvinnisAnsn WUIAR iayanwls NANISANH
VAR FAVAR
Sim (1992) wauisunisldauausauls Idsaulsnmniauuy Time | 38 VAR fdemmelifosinguunsesiy uazta
il Tuuuuanaes VAR Taagdn series 7i9uum 6 A 1flu | lddudadnllTuuuudnaes VAR snaiurinli
dnlddaulsnnaunated VAR dayaeimen Tnadeya | fleynn Price puzzle inuluusiazdszimAanas
azilasuudasliasineds urazdszinAFuluga
wWIsueuseudnannsldsauds W.A. 1957 — u.A. 1964
. .o v ,: 4
luuuLanaed VAR 6 fafiunsti 4 waz@ugalugaadl 1990 -
f uargTaULiEUNeAIN 5 1991
UszmAmalszinAlfurg 1wasiu
da e -
LU danguuazeLEng
Bernanke, Boivin and | Ansuazesulaunanislusasa Faudsuuniauuy Time | #an1samzilnaldia FAVAR IRuamilan
Eliasz (2005) uwlsiAsegnanunALszine series 120 59 ludaya nselldsuwd ivaidn1U 1 VAR waaglsiiin
a1In1 TaeFanianas VAR 7 , apauRIuNn 120 e | tloyun Degree of freedom Mnl¥aunsneBLNe
MnuluaRmiLAE FAVAR fiwan FAUALARY 1.A. 1959 — navasulananRuldnavuaz ldifatoym
AR 4.p. 2001 Price Puzzle
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ABN19ANEN
gyinmsAnmn WUIAR dayafauils NANTSANLN
VAR | FAVAR
° a . P . a v ad
Lagana and UUWIAAT8Y Bernanke, Boivin smudsnnniauuy Time | FAVAR 1411015313128 l8ANa13E VAR e
Mountford (2005) and Eliasz 1114 lunseitlssimne series 105 57 1{ludaya Hnnssansaudeyandiaszinannga VAR i
o A i’z A £ a 'S v v a [
fannu PeRauiIMNA 105 haw | Winan1simsviaanungnsiesindiasaiy
v FaUFLARY 4.A. 1992 — A01UN1700AT9NINTUATIINTE VAR BULILAN B9
31.A. 2003 nan beuilaunstiues Bernanke, Boivin and
Eliasz Aana1ad FAVAR linnlfifailoymn
Price puzzle
Masahiko (2005) 7LUIARYRY Bernanke, Boivin AausnnnnALLL Time | NaNT5LAT124IALAE FAVAR 4181302311860
and Eliasz 314 lunstidszina series 148 5 iludaya | wlsldiuntusauvisioulsiiig VAR atune
iju UA91INATEI FAVAR 7 sepauiennn 148 e | Wl vinldasnsnesunesulsilszinm
IFuTaufieuiunaes FAUALARL .8 1988 — Economic activity lédalaunntu wazlaiin
= a \/ . = =
FAVAR nstiUseinmaiisniues N.7. 2001 1leyun Price puzzle Maaunsil VAR
BEE
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A15197 2.2 1Sauguaulaaisasuansenuaasulaunanisiiuaasilszinalnas’

§Vinn1sAnin

WUIAR

A8N15ANEN

VAR FAVAR

dayamauls

NAN1SANE

Patrawimdpon (2001)

Anenavasulauianisiiuse
a =
sruuLATHgnansiidszinalng
Tnauenidudaedeuingm
\ATFNA (W.A. 1987 - H.e.
1997) LATUAIINGALATEHTAA
(N.A. 1997 — La.81. 2000) mtisin
wilnifluselnsunaseusil 1987

lasnnan 1 - 11 2004 Tmsungh 4

fnusvianun 7 i
utlsAa Money base,
Core inflation,
Manufacturing
production index
(MPI), Exchange rate
(L/paaand)
RP14, Fed fun rate

wazDiscount rate

NAUBY Impulse  response  AFUNLNATEN
wlgurenisRudesnieuingmiasegiabala
foan uazldainisnaduanaresulauis
miﬁuiuﬁqqmﬁ”ﬁﬂqmmwﬁﬂﬁﬁmmn

dayatiaeiull

* §19891191n Hesse (2007)
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A8N19ANE
gyinmsAnmn WUIAR dayasauils NANISANHN
VAR FAVAR
Fung (2002) AArzinansenuaasulaung netldszmalneldsn | naves Impulse  response  @BUNENATAS
a ) a Ao ¥ & a \ a a | a
n1slumeszuLLATEgialy wishldifusaimen | ulaunenisRudasiewingaAssgiaetnanes
dszinAunuieldanziuean 7 FAWF 3.7, 1989 — I#Andn nedlfinessanivieuuazudsingm
UszinAdasaudszinalnadae #.2. 2001 Ingdaudls | wAsughia
Inauanidunsiidasneuuasuad 44 6 siAn
AngaATgRaTINL Aunsily v Commodity price
LWL TNNAUINOALATHFNA index (PCOM),
BEINILAEIN Industrial production
(Y), Monetary
aggregate (M1), CPI,
Exchange rate LAY
RP14
, P ey v T VI I »
Disyatat (2003) Anetaa9ultunen1sRuNNse lmudsvienun 3 fa | Wald RP14 {lufa Shock waw89 Impulse
sruLLATEgnAnsallsunalng ARGDP, CPl uaz | response uaasliiudnea  CPI ifatloymn
s RP14 fludayasie | Price puzzle Inusitniensdauls Bank credit 14
Inannasauslasunad | iadn1lu VAR azuiiloyun Price puzzle 161
11 1997 - lnsunah
41 2001
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unin 3
AEALUUINUIRE

luaNuAdeRaznINITANEINaNTEnUaaIn Tt ULl asulauianisRulae 1495

FAVAR 11n1991A3124 #9R28n17 6 Tunats f9id

AT

sautlsusiazsanmaasLAnaNRANsesdaya (Stationary) Inen1smagaL

Unit root #2838 Augmented Dickey-Fuller Test (ADF test)

Psaulsnfinnsdsuldiaudonnadneilads (Factor) ludusefizandnn1saiann
tlaqti(Factor Extraction) AagniiAnsatasnziitiaas (Factor analysis) 1aea11aae

Hazaniniladefiaedasalsznauvan (Principal components factoring: PCF)

ldiladefreaaluiunanass VAR Fenuuuanaad ldid uuuanand FAVAR
NARBLANNANNUSIZ 8281969835 Co-integration test

nadgaufAntanansznureani silasunlasulaunani1sdusaeis Impulse
A 1 dl a dl a o v %
response AagdHaiaN snlasuLasulauanisiuluilaqiiuudsaslinsznugo

wilasingrluuuuanaey FAVAR lusuipsetingls

NAFALIUNAUANTENUIDIN T A s ULl asulauen1913 U835 Variance

o

. A ! a o o P
decomposition  Af el LLﬂﬂuﬁ‘z‘]_l‘]_l LAl ?Eﬂﬂ@1ﬁ TUHNANTSNUAINNA LL‘]J?@H“‘]QLH

%

v
LULRNIARN9INTFTULeINdndauwinle

nudAnluasstazuianisaniivanuiaaiu 2 deauasnisiiususndeyauaznis

-2 & o &
UT1BHN LUBUTNANY

3.1. MeLNUSIUTINTRYS

naivsausandeyaazuaneanduy 2 doulunlnadouusnazasunenaunaanian

17 Y ‘dl a o ?:/ dwd 1 dl dl ! -Qi a =2 o o
mwmﬂmwmﬂawlﬂumm%m\mmmemmmnwﬁlm AUNARIACRIUEOINITAANITAL

fayadnlusuddaiazuisdayasaniduifuwasusazdulsznaudaadoutlsaslating

¥
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X
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3.1.1. WnAINNIRITDYA

1 v ¥ 1
doyanldlunisidaluaisilidudayaaynsuinan (Time series data) NeaAusauls

LATHFNANUNIATIELADUTIUNA 171 AouLlsT993781987 94 LRBUAILAIARY H.A. 2543 D

e m.A. 2550 tnedayadoulunniaznnainCEIC  Database,  ulafaedsuinnsuis

ﬂ@zmmimLL@:zﬁﬁﬂﬂﬁmﬁmmﬁﬁ@miﬁfmi:mqquﬁmﬁ ARNANANNINETLUNL s nA Ing

3.1.2. NMFAANITALLAYA

v
1%

%@HaiumﬁﬁﬂumN‘ﬂLL‘].iqﬂa‘:;mmr?TfJLLﬂﬂé’10 AIUATNIIUANIT8IBernanke,
Boivin and Eliasz (2005) AU ANAATLTAT (Real output), AT (Employment),
ANURAIAYU (Stock prices), Frudmauaniasy (Exchange rates), Erusnsmaniiie
(Interest rates), AUUTNIURY (Money aggregates), ANUATHINAN (Price indexes), ANt

1y ! . = = 4' 1y ,
N19AN9EINLsZmA (International trade) kazaus] (Other) INEUAZLDEANNITDIUDYALAAE

o [

- o
FadAm999 1 lunianwan
3.2. MFIATIRLDYA

v ] 1
TudouilaziflunsinguauuuanaadN g lun1sAnH#IAALLLANA8Y FAVAR a9

¥

Aaduneldi19AuAa9s FAVAR WA N1NLUWARAFaInIs9 ATz vitiade i ULUI AR89 VAR

v
s o s

W199nfu AsiuasulunisiaueazBuaInesuanImadauAnaNiRANTaaedayad

UINNILATIZH, ﬁugmﬁmmﬁmm:ﬁﬁﬁﬂ, LULAA8Y VAR LAZLLULUANa89 FAVAR

o o dgll = =
ANATAL Lianndsail
3.2.1. MSNARAUAMANLAANNLIUDITAYA

m@wmmumwﬁwmﬁqLLﬂiﬁiNﬂumu%”ﬂﬁ%Lmm@’mm@m@wmmu Unit root

test 1233 Augmented Dickey-Fuller Test (ADF test) T9IM)HANABNINNINAFDLAIINTY
o dl 14 o = IQI 4 . A

we6autlanaziiasanndeyaaynsninaziiaonulaifisuesdeya  (Non-stationary) A

1 dl 1 U 1 Zj/ al dl [ o )
ﬁ'ﬁL’ﬂ@ﬂLLZ\]tﬂ']ﬂ'J'mLL‘]J';“‘]JT'J%‘?J@Q%@N”@Lﬁﬂﬂuuuﬂﬂﬂﬂ@ﬂuuﬂ@ﬂﬂ[ﬁlﬂﬁ\lﬂ'}@lfm'} ARPRE I

'
a =

ﬁﬁmmiﬂﬁmﬂ%Lmiﬁxu’iu@mﬂqimm@mmqmlﬁlﬁmﬁmmmqLﬂmgﬁmﬁ'l, ¢In90
tlymanninanealdufiase (Spurious regression) @1unTadanmliannnisunannig
aAnagsEndneiauts azwudnAn R? RldannnisinaunisaanesfiAnannndnaAnestugm
fu v lFAadR R? t-statistic uaz F-statistic 7ildanaunisanneslifainusindedeuas

1 o Y o 90}/ dl o 1 Y a dg/d L% o ¥
VLQJWJ?MWQJ’]&L% muumaﬂmﬂuﬁmumummmafmﬂmLm@i\‘iummmmmimm@mmm@
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AauIianeruriare lddn luiedsagsuatsaud slRaneais tadananauin lu 1 lunnsg

Apzvimalil

3.2.1.1. TUARUNISNAFAL Unit root test

1 v
A o

aaidualuFesdunaunimadenazdnedsuunanunainiiadeiies Applied
Econometric Time Series 284 Enders (2004) F9AENNIMAAaY Unit Root Wufitan4Aeda
Augmented Dickey — Fuller Test (ADF — Test) ﬁﬁﬂ%ﬂ%Mﬁﬂuiuﬂﬁiwm@ﬂuﬁu Enders
(2004) IauelBumageulnaswunlinisinaewlmulsusasiauiusasd wwald

2891981 (Time trend) kazn19asuudasaaasaduiesluanm ey

p
Ay, =ay + Wy +at+ D BAY +é (3.1)

i=1

[ %

o » o A g da dXed e
oy, me dowdinldlunnsAnendelunnsanna1ann s
o
a, AB AR
A 3
t  Ae  wnlturesnsd

= ° oy = = S A |
p AR RT1UIUAITNNANTN (Lag) Nnnnzanasluniaziansmnainan

Schwartz Baysian Criterion (SBC) lngiiaananuau Lag MiA1 SBC Aignlaeen SBC

ANUATUANGRT
SBC =T log/Z|+ N log(T) (3.2)

Tnei T o awoudeyainld
|Z| 2R Determinant 484 Variance/Covariance Matrixi®adResidual
N AR 41U Parameter TUaNN1T

[ %

TuN1INAGELAEAT ADF - Test HN1eAIaNNFgIUATY
H,:»=0  (Non - Stationary)

H :y#0  (Stationary)
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lunsmageUANNAFIUMAN (Null  Hypothesis:  H,)  #191 =0 visald az

a

Na1snuFauiiauml ADF — Test” AUAN t M99 (- Statistic) Naualae Dickey — Fuller

]
=S

T9HIAI223 ADF — Test HATHRLNTIAN t 11319 AzaNNIaLiasanNAgIuMan liuanadn

v 1
fautlsiulansourile uiiinAnges ADF - Test HAININNG1AN t A919 azldannsnlfjias

%

anuAgIunanlAfwansdnfaudsfananaildnuueliile  Fefadaulsdalianmos il

¥ o 1 g ?:/ = & ¥ A 1Y o ¥
’Qﬁﬁlﬂﬂwqﬂq?mﬂﬁﬂuG]@T]JQ”IE‘]QLL‘]J?MMNN@“II@\‘]LLMQIMNLQ@’]@’JH‘M?@1N fsuauualvinaes

o o

NARTEdNATYNINADNH Nhansdnsauls ”aﬂ@'wﬁmmmLLunﬁmm@ﬂé’w Wl LIRIE

1 o aa @

wualtinaeananldfdadAnynneads Alddasaulsuualinnateanld uazyinnimaaas
Unit Root lniad Beuitesmsutlsuuatiuaesnateaniludannisg 3.1 aznanedugeannis

o

3.3 fadl

P
Ay, =a, + Wy + D BAY + &, (3.3)

v
Y @ o a a o A

A vy = A
LQJ@VLG]@NH’W?VI 3.3 LLZQ’Jﬂ‘VIWﬂ’]?'V]ﬁ@‘ﬂ‘].l@uﬂﬁ]ﬁﬁuﬂﬂﬂﬁqq Yy = Omﬂiummu
4 v al N ¥ o 1 ' 1 dl o o
UNNAU LR ﬂWNZ\]'ﬂ'ﬂﬂNWE\Ti AN MﬂﬂVl’]ﬂ’]ﬁ‘V]ﬁ@'ﬂUﬁl'ﬂVLﬂ']’]ﬂﬁﬂ\Wl (a ) HeIgA NN

1 o

anagneniselsl d1Aeed lifidn frunneadnf lisa s aieanldiduaunish 3.4

p
AY, =Wy + ZﬂiAyt—i + & (3.4)

i=l

aniuinn megausaudsiululanaiedn ¥ = 0viseld Inaduneunimaaay

Unit Root #2838 ADF - Test anunsnagyldsagii 3.1

*\{luen t A9t (t - Calculate) 19961 ¥
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[
[

51l91 3.1 sgUlUuRRUNNSNIATAL Unit Root AaeAd ADF — Test

#u: Enders (2004)

v 1
ANt NANIIAZaUaanuTenuIsa sl N liiean vian1sunnasng
(Difference: A) ifluandudinlludanaasuanigiudnais dsaudsdsliiiaanaliviuasing
= > P o Vo Y Ao P o A
@ﬂm\ﬂﬂLi@m@um:mmmuwmﬁmLLﬂiuuu@ﬂHm:umm TAEIANNIINAZALNTEUAN

NARN9AzLlUAIANN1IN 3.5

p
Ay =a, +A"y,  +at+ ZﬂiAd” Yo +& (3.5)

i=1

o e ae 44 . . o -
waziianudnfulsian s iianssAuauuans1gla azizandn y, ~ 1(d) laad Ae

1
o a

ANALIANNLANFNN (Order of Difference: A® ) Ninl¥idayallanmniziiy
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3.2.2. N15tAgILIitlaas (Factor analysis)

wmatian1sdisiitladaiiumatialunisandruausoudsun-liaeddudouls

aer) Ineidaulsuutenguudaannguninnlidnladeuaz I dadenm ddusoudls

1 1
ol Al o

T Uil sAn San1sulanausulsasu e n A Nd U s e ln e A UEa w7
q

o 6 _ 1 o al o o pRp o o = |
AINHANNUTNAUNINS ﬂﬁiuﬂ@@ﬁLﬁﬂﬁﬂuLL@zm’JLLﬂﬁ‘VlNﬂ'J’]ﬁJZQNWUﬁﬂMU@EIM?@llNN

ANANRUSURE Auazilade i

3.2.2.1. TUADUNISILASIZIRITAAE

[

AN N33R zitlade HdURaUNNTI LA LA

1. afruunidaondniugnaninnduiusszndnsiauise dredaudsluul
v o & [ A 3 1 o I o % S
pNANuiU (lddraznieuanysentsan) innlisuey ulady wiaaiu d1ld8

@ o & A o v o Y @6 Vv o dl ! o o rai
ANANTusTwvTeduRusAuteuun i WuenlUauazilade eA1Aauduiugy

|#az3anan Factor loading

2. nansanailadafalunizauriaudutladadnAdsueaniiundads ine 1495

1
v aa ada o

anpiladefBFandnaasalssnaunan (PCF) Tsazadunsluansusialyl

3. fimauyuunuilast (Factor rotation) lun3tlAn Factor loading wamgAn sl
doiauliisndaudsiuansasliagluiladaluu asdesminnisuguunuassiiadanan
WA Factor loading Tnsiudauansiaulslilalutladefinnlflude 2 5e3gnsud

2 uwunlnnAedEnyuLLLFNaIN (Orthogonal) wazAanyuwLLlaiFsain (Oblique

e —

. a o dgj o dl as ?.'/ d”ﬁ ' 1 Y G|
rotation) Tmﬂlu\ﬂm@ﬂmizmmwu‘w,mw,mummﬂ sﬁ\‘IQﬁlﬂ\‘]’ﬂ’]ﬂHﬂLLUﬂﬂﬂﬂ1ﬂLﬂ%

a <

= A aa a c . ad . ada c
an 3 LUUARAGLATINNG (Varimax), AGAaRLLNNTG (Quartimax) LWazAagaAaLNNed
o =l '8

(Equamax) e lunHazasunedan I e Wi ARATUATUNNT (Varimax)  1Hesan

unsnlesumntanldlunsminisadntladesausneaasnllsznasnan

A101U 1N NAUDALLAUAANNTUADUNITILATIILFTAT N UAAIN TN IINTUADLNT

a o‘d‘ 1 b % % QI o o 1 1 dl % o % U
9 Lﬁﬁ"]%ﬂ‘l’]ﬂ@’?fﬂfm’m Bl BBULINALLAUBNANINIL LN1TATWITUN 1IN L?JﬂvLﬂﬂ"WEIN’]LL@Q AN

6 ANAuusTuanaavifluluiianteuan (Wlufianianaaiu) videfrmieay (lUlunneamseiudngg Ald
7 Wn139AsH Factor analysis Adsul5usiudsdfAafe=0, Anuutlstlsou=1 neuasratlade Fandnignismn

Standardize
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e ldluntsdinanziaiuinun ldetnglslnaaziduasunedsnisAruaunaumsd
AVNANTUE (Correlation matrix) 723AauL3s97] arntiufiaztinaneiidanisaniniladdn
i lieeingls antuazaiuiendanlunismaruouiladanmunzan TNy ULNULAY

2% a % [ 3 1 dl ] a o dy dgl ! ]
ATNEasUNENTT I AINNMNNgTadiladugIN mmﬁ‘mL@uﬂiumquum@mmuim&l

aa

4
g1989UUIAAANNUIIARTIN199 AT AT ATUAAIE SPSS WAZITRINT93LATNL TR A

u

wanefaulsaens.faen anfiaehinyen (2006) uaz (2007) AMNANAL TeasREAA

3.2.2.2. UANLNUNARINALANISILASIZILIAAE
mﬁLmﬂzﬁﬁ@ﬁﬂﬁuﬁﬂﬁ%mmﬁﬁuLL@ﬂ[ﬁTfJLLﬂiﬁmj (X;) wuderiduaasiiadeson

%

(Common factor) wazAaNZ (Unique factor) anNuANsuils p fagixnsanndutiads

anuale m 1ads @ougiuuuannislaae

X, =l,F+I,F+...+1 F, +e

Im" m

X,=L,F+L,F+..+l, F +e,

(3.6)
X, = IplFl +.Ip2|:2 J;...+Ip-mFm +e,
Toe Xg;i=12,...,p — ulsvanun D AN
31, j=1,2,....m — ArdunlazAnaviasdanimtinuesiauls X, (3enan
ANFactor loading
m = aUuLlaa81394 (Common factor)
D = aquauAaLLs
e;i=L2,...,p = AN (Unique factor) 909fLeR |
andansi 3.6 asnsodeudugusyind il
Xl Ill I12 Ilm Fl el
X2 _ |21 I22 I2m F:Z + e2 (37>
X [, I F e
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yiraanaldleu ey
X = L F + e
(px1) (pxm) (mxl) (px1) (3.8)
el
Ill |12 Ilm
) | | |
X=[X, X, X,|.L=7" 7 mFE=[F F, F.].e=[e e,
|pl |p2 |pm

lwilnfAnnsmreifiladaaridaulanvua litladaudaztlade T A uduius i
% ] v v o £ 1 . o ?/ o 1 =KX Ay a
waziauLlsusiazsiasiasinliedlugduinsgu (Standardize) Asuiladesine@aiidaans

usnaudydnsnimatinaAanslane
E(F;)=0,Var(F;) =1,Cov(F,F;)=0; 1% ] (3.9)

Ing  E(F,)=0,Var(F,) =1usnstepuantifzesnistfudaudsliidugluuy
Nﬁﬁ]iﬂflua@ﬁ']LLﬂ?ﬁIﬂfﬁJgﬂLLUUIﬁLﬂuLLUUN’]ﬁ]?ﬂﬁuﬂa‘iﬁﬁﬁLﬁlgﬂﬂ]’ﬂ\‘iﬁ'}uﬂ? (Mean: E(F;))
WinAu 0 azAIANLslaw  (Variance:Var(F;)) wianu 1 daudrmdnaiilsdsauson
(Covariance) 1AL 0 (Cov(F,F)=0) uansdsiladusazinlaifiauduiudiuies

AuiudeannfaasAianis (e ) Aa
E(e)=0,Var(e)=6,Cov(e,e;) =0,Cov(e,F;)=0 (3.10)

AMNUAlUANNT 3.9 WAy 3.10 axrsannlisnagdatrnunlslsuassaninedsng

v
ulsvievualaan

Var(X,)=Var(l,,F)+Var(l,F,)+...+Var(l,,F,)+Var(e)
=1Var(F)+12Var(F,) +...+I2Var(F,)+0 (3.11)

12 2 2
=+ +.. .+ +6,

v 1
wanantiuraluannig 3.9 uaz 3.10 Mldauisowpsineuglresanmes Tuaunisi

3.8 131



E(X)=E(F)=E(e)=0

Cov(F)=[1 1 .. 1] =1
' Cov(e,e) Cov(e,e,) Cov(e.e,)’
Cov(e) = Cov(e.e,) Cov(e,.e,) COV(ez’ep) _
_Cov(el,ep) Cov(ez,ep) Cov(em,ep)_
Cov(F,,e) Cov(F,e,) COV(Fvep>_
Cov(F.e) = Cov(Fl,ez) Cov(fzaez) COV(fz» p)
Cov(F.e,) Cov(F.e,) Cov(F,.e,)]|

33

udNeredN133 LA ZtIade AR AaIN1IUN AN AN LT P UL AT AN AN L 71T 1

§93 (Variance/Covariance matrix)” 2895941/919°7 lugL189A Factor loading 411491 pm

i uazfRInIIIA1ANLLsUIuIesAIanIz (6,)31uu p e TnelawmriandAiaaa

wlstsaudanany X Iaidlusail
Cov(x)=2X =Cov(LF +e)
U a vy U 1 o/ o 6 o [ g//
AMNTRANNADG1951 LF uaze Tulauduiusiu fatiy

Y. =Cov(LF +e)
=Cov(LF)+Cov(e)
=LCov(F)L'+6
=LIL"+0

>=LL"+0

anann1sn 3.12 wilaaflugiialfiiluannig 3.13 fall

(3.12)

1 pouutls susonaaanaas X aziviaAianuutlslsnu(Variance) wazAmaMLleilsusan (Covariance) 10469

utlssineag AvFenuviEndanuulstmusanaesaniees X 41 Variance/Covariance Matrix
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2
o, Oy Oip L1, P I Ipl 6 0 0
2
Oy O, O | _ L 1, Lo ([ 1o 1 Ip2 N 0 6, 0
2
Oy Op o, R Lo | b Lo Lo 0 0 9,
(3.13)

dl vV & I a s = ] a ¢ I
AUN9N 3.13 wanliiuduysng L 8aunn pxmuas m< p douunsnd 0 N

{ Z’/ A | {
ANy luuuanzuasiuaailuAtA sl suees €

fsasnismAtAaulslsausansyndnsdauls X, fu X, (Cov(X) = o,,) azlaan

o, =Cov(X,, X,)

=10, +1,0,+.. 1L, +0
=11

11721 + |12|22 +...F I1m|2m

andesiuazdaunslddiAiasnulssauanszudresaudesinge (Cov(X)) azifin

! 1
=

ANA84 Factor loadinglaad (I,,1,,) uaz (l,,,1,,) agluussian 1 uay 2 aeamuvsnd L

pINa1AL tsautls X, AU X, Bdaudauniuninan Factor loading HAnlndtAaariuludlade
Z// A a Y o o IS0 ] v Y 1

Fuaz Fuduna | 1, uasl,l, acliAnnn asauds X, Ay X, NdqusnnuidesmAn Factor

loading wasilade F agsinaiu F,inldan | I, uazl, |, aziaian aunisdnesaianlu

gl a1

Cov(X;, X)) =l + 1,0, +. o+ 1

im" jm
doudlsziauniauiAtadnuudalsuiauseudisionls X duidada F, e
i=12,...,p uaz }= 2,...,mamanns X, =l,F +1,F +...+;F aglfAtaan
uilslsaudansgudnesiautls X, duflada F (Cov(X,,F))) e
Cov(X;,F;)=Cov(l;,F;,F))

= I;Var(F;)
=1 ;Var(F;) =1

1

aeulugthanmesladn

Cov(X,F)=L
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nsnAAYNLLslsuaesaulssnen ldann
Var(X,)=o7
AINENN13N 3.13 M Wemnaudn

Var(X)=o; =li+15 +...+ 1, +6

s (3.14)
= hi +‘9i

Taei

h? = (I2+12 +...+12) uanstieAausaniu (Communality)’ aassiauils X, i luilads

7 (F,F,,...,F.)
0, = ArPNusUureRanIz (g)

1 ! i
AnaNn1sh 3.14 wansWdindrAutlsUsanesdaulsuiie] azutalu 2 dou Al
A 1

AD ANAINTINABLAZ AL TUIIUIBIANNIE  AINNNTTATITHANAN TR UNIAINI9D

agills 3 dalunjna

1. Autsdsauressousuiia azutiauiu 2 dou A3 Ae AAdudaNiuLeiauLls

AneuazALL sl IuIRIAaNIE

2. #n Factor loading () WuAnuanananuduiug (Coefficient) seuanasiauils

%
=K

A (X)) AutdadefnaFreiulvd (F)usdrdfudeyaiduuuuninsgiu
(Standardize) ~u&aA1  Factor loading  (I;) aziaBuunuImaInnuaneis
ANANNUS (Coefficient) nareniunansdaAauduius (Correlation) a89sauLls

A (X,) Autladenairaaulud (F)
A o v . v o o & o
3. Wednsdfudeyaifluiuuninggiu (Standardize)  wadAanduiuguassiouys
Wwin (X;) fiusudsida (X ) aziinanuagniaasAl Factor loading
3.2.2.3.Raulvraanaiianisiipsiziilass

'
= [ %

TuEFaen193iazviiladeNanlusail

? AAvndanriu (Communality) luAuansdrsioudls X, fdausanlutladesaunnndeaunluu talAminuansdniiade

fanilansnsadlusunuaeesiaud siulAs
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S|

1. fadafanliiianduiusiu dupedanduiugasnde R A Fdugud

(Corr(F,F))=0;i = j)

2. Ananzrasliianuduiuiiu duAedanduiugssndn e fu e, ugud
(Corr(e;,e;) =051+ J)

v
v o o A o o !

3. fladdaniuAnenizlifanuduiugiu dupeanduiudsendng FAu e, il

Al (Corr(F,e;)=0;i# j)
3.2.2.4. n1sanmilasamieiamiilssnaunan

AouinunBuanInlaldTladauudazniniaaziatingle waluiadailay

1
=

51U TIadeNaF 19N a5annasingls

1 %
a ¥ ¥ o

Tun1sdmsziitlade Gususewiinisaiieiadesanauundlusounusowdssingg

dI = ] ad ¥y [

] a | aa o o aal o o X 10 a9 X a
NAULILNINIENI194NATIARY HNIENI19ANATIAREUN AL UALIT AT LLmlu‘Vlu@mﬁ‘Llw

kT

1 E o

nnsaiatladesneds PCF inanziilunannauldasnsundvana 10’ aeratazldmnaianig
AATeisdsznaunan (Principal Component Analysis: PCA) 38n1538a1N11A1 Factor

loading 284tladaumazFanauazlfaunisAe

F=1X 41X+ 41X

F2=I21X1+I22X2+...+IZPXp 3.45)

Fo=1 X 10X+ o+ X
1FINIILANNANNNTN 3.12 Fuviandenlslsuuazaudslsousinaassauls X

1 . ¥ ; . .

e 2 =LL'+0 sofunsdlifielifeyatessnatnaglédn

S=LL'+6 (3.16)

! 2 L% as a’l’ o o S B 1 as
WA bNN99LATIZIAEAE PCA uN@ﬂ’]?‘Vﬁﬁ]Qﬁ@@ﬂ@ZiNN@Qusﬂ@\‘]ﬂ’]LﬂW’]ZLW‘J"]mﬁ

PCA ANHuulsvsunerassoulsazunulssnafnilads N ldanunusanlsiivinfusanuny

10 ¥ ad-ﬁl -3 v o Aﬂl a cY o o a & o
dauladsaudnelfainuideFesnisimazidayanaiesioulsens. faen anfadiiym
" sAderessindszmalunminnisiiegitladadaulunjaz 1935%iMu Bernanke, Boivin and Eliasz (2005) LAGANA

and MOUNTFORD (2006) W& Shibamoto (2005) tlu@u
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o A o - v @ = , . o o A = &
Ppgilaqg LN@Lﬂumuuumﬂ\ﬂﬁLuuQ{LNNN@‘ﬂ@\‘]@quﬁl@ﬂﬂqlﬂqu PANUUANNITN 5 AL

vils

S=LL' (3.17)

¢ o

! v
AMNUANNITFRUNNINTGFIR1N (Orthogonal matrix) LE1ANTORENGUNTITNTREN

1aidla
S=CDC (3.18)

v
% A

T wwand Cllwnyisndsiaann (Orthogonal  matrix) Tuwuasisuaziauaniifne
C'C=CC'=
0

wvsnd D = lng 4,4,,...,4, duaAnlefivaessndnd S uaziiiesan

0
4

(e

0 - A

p

wviang S Wluwyandandaniiduuan (Positive definite matrix) A1 laLAULAAL

©

1 KX A ?:/ o &Y a g P o
AasHANTuLNTeNa M launmuanwyisnd D ﬂ‘ﬂﬂvLﬂLﬂuﬂx‘lu

_JZ 0 - 0 |
D=D".D" ualien D¥ =| ° VA o0

¥ ¥

aannsianunsnuLiayiand D 1FAsdnesiu 1asannsndnglwmend S nadlaidu

r o o
$=CDC'=CD"D"C'=(CD")(CD") Fsazdunaiiudrannisiifianundieandaiy
AuN197 3.17 Aa S = LL' dsdaaunsonn Lldde

L =CD"

Tae?  wyisnd C Hawrawindu pxm Usenaudaannimaslaiiu mea (c,,c,,...,C,)

a c = 1 o ¥ ! <3 dl dl !
LWnTng D daurainany mxmﬂ?ﬁﬂﬂﬂﬂ')ﬂﬂ']bl,@LﬂLW]N’]ﬂ‘V]Zﬁﬁmﬂﬁ

(LA, A) W00 A, > A, > .. > A @enailugiuuuaunnslesail
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Ill I12 Ilm Cll C12 Clm /1[ O 0
[ L, 1, L, Gy Cyp Cm || O 4 0
R - Cor Cpa Com ]| 0 0 NV

(3.19)

|_>
=
NO
s(7
=
NO
3

_\/Zcpl \/72092 \/Zcpm_

anaNnnf 319 azdunmlddiunaderes L Anlefuazimilentunnuaous
nnmeflefuusazinlasliivieuty uaasinuaosens L ifludndiuaaaaninesleif
wagwyisndAlslsunazAulsdsusontassanls X, (wWvisndS) uazuansliiiuanen
Factor loading wldarnamnimesiamnuuazanlewiv Foiudananunsomeniaes
lainuuazanlaifiueanunld 151fiazanunsaviAn Factor loading l#anaaunisf 3.19 uay
iinl&An Factor loading  KAQ 13NATAINTAMIANANTINARLE LazaINAIANNTINAY
a1u17un ldmnAtA Ll sUrutesaanizlase lu InannsAtuaniaesds PCF azlian
AuFNiuessauls X, (h?) Aeanauaninds@asndan Factor loading PRIU0IET |

agiuviand L 1deudluannislaen

W =>107 ;i=12,..p (3.20)

v
o

A lainunn liaNnuaINANa9489189A1 Factor loading 289u069T | 289N

30 L @ensdluaunislean

dasannnmeslanunliudulni (Normalize) WAIRANNAIINAIAIRDIANTL

p Y !
1(Zc§ :lj AatiuAn lainud j 1esiwyisnd S e
i=1
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PAIRNUIANANNTINARIF LA AzUN AN AN IuIA RN ZFa ld Aan
Varf(X;) = hf + é’iz (3.21)

Hesaindiuan X Weglugtluimnsgiuil “(Z,) azinli Var(Z,) =1831uan

41N 3.21 alendlu

Vaf(e) =6 =1-h?

Asurea F = Var(F) =17 +15, +...+1,

Awdsisusnaas Fuay F=Var(F)+Var(F,)

ANANNFINTUWIBY X, =h’

ANLANNZIBY X, =€ =1-h’

3.2.2.4. nMswsuauilafe iz an

Tunsiiaseitladeindnlunsdenduaniadefimunzauasfiansanain

1. enlerfu Tnesladesanimanzannasianlafiuannndn 1

2. anaw Scree plot Inalunisndencnleiu dudndadusonsdan m+1 Hadlaiv
o dll = [ dl A 1 < 1 @ & 1 a o dl
pasnaauiufan m vieAdleiiuanaseteraniiafliatsiatsounilade

m+1 AsRTIadefauLA m 6o

PC,

SDec

" madfudeyalugtinmsgiuinlalagenda sb Tdms PC ivnle
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3. et lanuvizasulslsuresiladaduusazia dnAnlelsuaastiadeson

i
i=1

i v
IafiAasndnAuilssuaas (Zﬂ,/pj AAANY

3.2.2.5. mauyuunuiladasan

1% v 1% o 1 a | . o Ry
andesulunisiiaoununailadasonaziaisninainal Loading aa96ulsna
tladaganusazilade waluunanslAn Loading wevsaulsluumaziladaaialasneiuuin
o o ¢4 ] ] 1 o/ z’/ 1 o ! o U 1 a
in Ml ldudladndoulsiuniasazasluiladasanlnu inliliaunsolisnuaanumuig

o 4 KR o %'/ 14 dl % 54 Aaa - 9 o
ﬂﬂﬁﬂ@@ﬂ?qwiﬂﬂ?‘ﬂUﬂ@‘NﬂﬂmqLLﬂﬁ‘uu1ﬂ L‘W’ﬂLLﬂﬁﬂgﬁ’]u@ﬁN’)ﬁLLﬂIﬂﬂﬂ’]?WHuLLﬂuﬂ“ﬁ@ﬂ?')N

A o q . . o e A o X A o quy a X o 1 =
LW@V]’]GLVV’N Loading PRI TUAAZAINAN mmu'?.luﬁﬂvnslﬁﬂqLWNﬂlusluﬁ@@ﬂ?QNﬂuQLLﬂz

|
YY1 o

1 ! v
"Waranasluiladedansngu inenazlafdndaulstiansarllegluiladeasonlalddnia

o
N
U4
% ¥
X o o X
gl

u inlianunsafienuaaununsveasiadasonusaraalinauld Tantsuyuunuiazy

1
V1

ARaNLRNN 1A Loading, Andqumnnuduulsressoudsntiemianivsoudsaululade
LA . . e 44 . v e e

mwu\mmemmuﬂmmuﬂmmﬂ@@mqwuﬂLﬂ@ﬂuuﬂmiﬂ WAIATHANNUETZIING
tladanaianiIacip i A NFNA U LAz AP usNaaaA KN E LT ua9fqu s lurTade)

] 1 1 [ o 4 o 1 dl
mﬂummﬂuﬂumwgmmmqum ﬁ\‘ihl wagulag

ad = ad 1 1 4 | ad 1A ad ZJ/
QﬁiuﬂﬁiﬁHuLLﬂuNﬂ@’}ﬂfJﬁLLGIZQ’WN’]?E]LL‘].I\ﬂﬂﬂﬂﬂLﬂu 2 ']ﬁiﬂmﬁ’ﬂfJﬁMHuLLﬂuLLUU[ﬁN

A ¥

as Lo 13 2 X A Ao
r?l']ﬂLL@%QﬁuHULLﬂuLLUUVLNU‘]\?QWﬂ12 sﬁ\‘islucl’]uqzuﬂﬁ\?QﬁVlsL%eLu\‘muQ‘ﬂﬂﬂ“ﬂﬂq?uHuLLﬂuﬁQﬂ

v !
o

aal =KX aa ?1// zz 1 1 P~ = A ada = '8 . ada
ITFNRIN Gﬁ\‘i"Jﬁ[ﬂ\‘i'ﬂ’]ﬂuﬂLL‘].N?.I@EIiﬂL‘]JH@ﬂ 3 UszinnAadsuasuung (Varimax), A8A99

=)

a o

Wi (Quartimax) ka¥AaaAAINLNAT (Equamax) Ieelunfiaveiunedsn ldluauidane

o

aal = g . dl Qddl Yo a = o o ] v aa
A3WFuHnd (Varimax) ieasainidliRdilasumnufenldlunsdinisadnilade sonsaedasi

o

1senauvan [Wanieei

?J%mgw,muﬁ@%éqmlﬁé’ﬁmﬂﬁmmuLLfﬁLLuﬂsr? (Varimax) HuAinenanfiazan
ﬁﬁl&’]%ﬁ')LLﬂﬁ‘ﬁﬁ‘Lﬂiﬂﬁﬁ/ﬂﬁ@ﬁﬂm’muuLLﬁimtﬂ@ﬁ/ﬂﬁlﬁLMa@ﬁ@ﬂﬁ@m@z‘ﬁﬂﬁiﬁ [ R
Ifszneuusiazaeduilunnsneiuliuniigaieazdas lifanumnasesiaseiding
delmdnlalding Wiansnnglugd 3.2 S lifnmguunuaziiuinbifflaeglndunu
F ua F, ineiflesainan Loading 1a9sauLlsrine i IndiAasiu vin T ldanunsnagy 1ddn

ANulslsounasusazdaulsarsatluiladelaninndniu assiasrianisuyuunu i

13 o A oA | aa =
Vu\i@ﬂ‘u’]\‘iL@NL?&IﬂQqQﬁMHuLLﬂuLLUUL'?lil\'i
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dudsgrinTarunsnagdladndaudsduun (X, X,, X;) assatluilade F, dausiauils
AUAN (X, X,, X;) Argag uilady F,

519 3.2 gUnsuyuunuiladesiu F uas F,

3.2.2.6. N5 LAAMNNNLURILAA8TIN

o o !

dl % [ 77 [ a [ 1 o 1 o

Weanunsnaisiladasanliuda ardusenniaenisianutladasanusasiiadadnsia
tladagaunisnafrununusaulsauduiinurunaedels wansieezls azviausauls
wnezlslatng InadnfdlesainiladasiunaF1atudumunuiaudsian fesiunnsls
pununeiladudanusaziladefinsiuacnuvunaiaseuagusaulsnianuduulsly
fladadaniiunnn Iaagldainen Loading aassuilsndiladusanusasiladednen Loading
nnfiuandrfonlsiueglutladusoniianla aosaclisnnidadasaniulinsauaguiy
pMvHNEaasdaulstiusa Selunisliaouunnsnesiladeazasaungusaulsldundas

1 G’é’ [ LS ¥ o a v Y

wsi lnufiaueiuilsyaunisniaesdinnisidesog

Tuanudde il gl aanuanlaluaaununaaesws aziladaninin Inauasdntlads

1
¥ o

sanwsazsialuiladeninaadesiussuuirssgnalutemiesineine s
3.2.3. NN5ILASILIMIEAS Vector autoregressive (VAR)

7% Vector  Autoregressive Model  (VAR) Wuagvnmanudunussautlsnnelu
(endogenous  variable) fuAnlueAn (lagged  values) agaautlsnialuianunlu

o di o a =% [~ aid a IQI
NIMIRRIN LummnmLLﬂ?vmmmuzdfm‘mmmrmmuﬂuwﬂ:mLqmm@mmuumium

2 =

(Non-stationary) TINAINNETUEIUTULA LTI 8 1 AN19TULAZLIN TN I LA N B LY
o/ o rdl v a % 1 o 1 1 o 1 dl =K =
ANNANAUTNUAF9B9AULT597] TuluLANae wins udnsaulssiee Nl lunnsdnsy

dl v K | Qaldlta Y o 1 ' =2 d‘ [ a
ANty aududsnieu iiuegaunsana TuauAns g iuLlau NI &
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3.2.3.1. AUABUNISYN VAR

WULAAEY VAR iAaNgsuLann1suatefquwds (Multi — equation model) 18467

wilsluiuuanass n fa TnsusazannisazasusfamudnRussngnasau s luilagiiu

o Y o

{ dl o o o dl = = dal
UATANN muﬂmummzmLLﬂa‘@uﬂu@mmmﬂulﬂugﬂmmﬂm JU

n
BX, =T, +> X, &, (3.22)
i=1
Tnel
X, = wnneafouls n fannalunsiiuanass VAR dauin nx1
g, = RAWMAFANANNARIAAARLY (Error term) Ha1NA Nx 1
n = Anwatresl s uuLLANaes VAR
& 1 dl =
I, =wneeiriasi d2uin nxl
I, = winduasarduilss@nsasunapnduiudaasamoullsluiaqiuiudma

wilsluamsnegluiuuanasd VAR H1um nxn

1nannIsn 3.22 prusiag B~ maanannig azldgtluuudnaesangilaes VAR (Reduce from

o a

of VAR model) A3

X, = Ag+ Y AX,, e (3.23)
i=1
mel
A, =BT,
A, =BT,
e, =Bg,

1%

AxN9N 3.23 aunsailisuiluguvisnd LHaad
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Xlt Am Au(l—) AIZ(L) Am(l-) Xl,t—l €t
th _ Azo n Azl(l-) Azz(l-) Azn(l-) X2,t—1 n €5

Xl [Ao] [Av(D AL - AL Xoe ] |8

Tmel AJ(L) Aa The Polynomials in the Lag Operator L
3.2.3.2. L‘:‘il'ﬂvhl‘ll’ﬂ\iLL‘lJ‘Ll's’]ﬂ’ﬂﬁ VAR

WUUANA89 VAR HannfAgiunesiaulssieldnsueiiy Apanaainnae il
1 dl 1 [ % 1 al dl 1 o/ o 6 o/ v 1 .
ANRAEWNTL 0 AAdNLUsUsui AN A wasldiAauduiusiudnudaanan (Serially
Uncorrelated) wazLaIanFa Ll In1asueanrasanniIsluA s luafnn lus
ANNANNUSAUAIANNRANANAUDILAAZANNNT N IFANNTULARZANNITUDILLLANAD

VAR @nungnilszannuenlfidnensnndsaasienige (Ordinary least square: OLS) 14
3.2.4. Impulse response function (IRF)

Impulse response function ABNIFATUIUMINANITNLIULLINGTRS [NBAIH LA
n1sulasuulasulaunani1adu (Monetary policy shock) lutlaqiiuazlilnssnusauilesinge

Tutuuanaad VAR luauienasingls

3.2.4.1. AUABUNITI Impulse response function

[ %

WnaNITIAuLaaalELTEUINA U IRF TAFa93NaINN1IMILLLAN a8 VAR
new Tnauundaaed VAR fevlasuldatlugl Vector Moving Average (VMA) Hanmnizha

o ] ° { dl o 1 dl = Y o d’l
D”]QLLTJ?[?]’]\?“’I ATYNNTIUUAINNATAINLASATATATINARTIALARD L LTﬂuLﬂu@Nﬂqﬁiﬂﬂﬂu

><t=>_<+ZAiet_1 (3.24)

' 1
= | a

Tae X Aa wamasiaaaaas1adfinlsnie TulUUaNaadlAazsn T9ALaALAZLAANDINAN
patn uluszazeng (Steady state) Tuannish 3.24 M linaudn nsnenluilaqiiuaesso
wisluluuanaaauans1eaInAnaan N luszeseng stﬁ:m‘nﬁmLuﬁ;nq@aﬁiﬂmwa

ANAN19ale (Shocks) TusiaudsluuuRNaedwmAasfauLe

\asanne, = Bg, vinliannng 3.24 ulasugtuuuaunis iy
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X, =X+ ZAiB'lst_l

i=1
X, =X+ g, :¢=AB" (3.25)
i=1

Y o

¥
anunsaasuugiwiznd lefadl

Xlt >_zlt ¢11(i) ¢12(i) ¢1n(i) St
X.2t _ X;zt n i ¢21:(|) ¢22:(|) ¢2n:(|) g:Zt (3.26)
Xnt )znt ¢nl(|) ¢n2 (I) ¢nn(|) gnt

Tuannng 3.26 mgéjk(i)ﬁ@ IRF Taendlusinpounansznu (impact multiplier) wans

NMTARLAURLHAINANTT AU AR N199UNAY  (Shock) f;i'aﬁfJLLﬂiﬁm“ﬂuLmuﬁmm

o

o o a - X o 8 o o = Ao
VAR ANUUNITIATIEN IRF HQQ@"INW?Q%"I&LMVI?']Uﬂ’]?mﬂﬂ@u@\?m@\jm’)LL'ﬂ?‘MuQ °'| NUABFI

wilsdu - 160
3.2.5. Variance decomposition

Variance decomposition ABLATaINaRRLAT1EHIN T AN T AINEIEG Y
1096905 TuuuLAa09 VAR aziignsnanianaanudunulusoesazsioulsau)

Wudndqauinle
3.2.5.1. WUABUNI9U" Variance decomposition

MNENNI7 3.25 drinniswennsaild@n n da9iaan (n-period forecast) Lsazle

ANNNTA
Xt+n = X +z¢|gt+n—i (327)
i=0

ANAaIAAReLluNTwenIadllan n 9a9wan (n-period forecast error) 418138

Y o

- X
ewlFsei

n-1

Xt+n - EXt+n = Zﬁgtm—i (3.28)

i=0

#1N7 3.28 WWeudluanniavinlalsan
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Xi,t+n - Et Yi t+n T ¢ll (O)‘gyi t+n + ¢1 1 (Dgyi t+n—1 +...+ ¢1 1 (n - l)gyi 41

(3.29)
+ ¢12 (O)gyj Jt+n + ¢12 (1)8yj Jt+n-1 +..t+ ¢12 (n - 1)‘C"yj S+l

Amualil o, (n)’ Ae AnuuLlslsauaesriuAaIaAdeauIasnITneInsaillan n

gaa19a1 azle9n

O_y(n)2 = O_ji [¢11(0)2 +¢11(1)2 +..+¢,(n _1)2]

2 2 2 2 (3.30)
+O_yj[¢12(0) +,()" +..+4,(n-1)7]

dll | Zdl 1 & QI 49{
\WegaInNA11ed ¢, (n) Faludifuay Aonlsdsuaesnisnansnia iy
FatTud NI TaLanNdaUulsEnauAI N LTI UIRIAINNARIALARAUIBINIINUINTDY N

] ¥ 7 dl o &I o
TAILIANTWNUUNUBIRNN Shock IR VLGW’]@

%

AAIUI8Y o, () 183N Shock AN y; Ae

oL 14,00 + ¢, (1) +...+ ¢, (N=1)°]
o,(n)’ (3.31)

o

AdIUI89 o, ()’ 1H18937N Shock ANy, An

O'j,- [¢12(0)2 +¢]2(1)2 +---+¢512(I’]—1)2]
7, (0’ (3.32)

A9utsrnau1eaAInNklsUs9uIB9AINARIALARDULBIN1INENNTES (Forecast

error variance decomposition) AzlaA4INANKLTLIIUBRIALTUAAAIN Shock AN

o o

o ] ' dl = o o dl
s ludndoumnlamemaunusaulsan

ﬁ\‘iﬂum?ﬁﬂlmpulse Response Function LA Variance Decomposition RN Gill ATRToC S

ANELLLA1884 VAR azinlfismanuiafidAniaiazauiareanansznuannindasuilas

sautlsnaulasiasautlsan o &
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3.2.6. N19LAFILNMAEATE Factor Augmented Vector Autoregressive (FAVAR)

FEAZIDEATAIULILIANAEY FAVAR A¥814899NuAn®189 Bernanke, Boivin and
Eliasz (2005) tflundn tneds FAVAR Lunistinendagaanuauninunia Factor analysis
1A Factor aanuudatiunldaslllunusdnsesaas VAR fa Factor #ildunasiis
aaniflu 2 UszinmAe Factor figwlaassinnis Shock (381091 Observed factor LAz Factor 7
lail¥a1laazsinnns Shock (38n97 Unobserved factor LiasauFactor vaaaditndnlily

LULA1ARY VAR LA A LULA1a89189 FAVAR NHANMIULAINAR

F F
tl= (0} L t_l}+vt (3.33)
[Yj ( ){Yt-l
Tagl

Y, Annnimefaay Observable factor Haua mx1
F, Aawnwmasaay Unobservable factor Hau1m k x1

o(L) uArduilsr@niesunannuduiusaasiaulsluiiaqiiu fusuilsiuesuazsi

wlsdurluaRnieg luiuusaeaizendn Lag polynomial of finite order d
V, = A1 error term HAnwoz Mean = 0, Covariance = Q (ANA7)

ann199 3.33 Wuaunis VAR Tu F Ay Y, Ganannisi 1 danaunng FAVAR
dl % 1 % 1 3| 1 dl | o dl o ] [
Hasann Y, jatiudadiuinlaifiasannidudanisaulaazyinnng Shock wet F, 1911ai3an
Duminls dsdudusaiunsom F aanunld (F) udaiunldlugunisi 1 udadszunuean
ANNNT 1 IHaUNNTLIZAIIAN VAR 895000 19NAz@ uN9ntlszanniAn FAVAR 18 anntiu

finnnsaasziivilaui VAR e Impulse response WAz Variance decomposition

3.2.6.1. msudszunuAn F

Bernanke, Boivin and Eliasz 88118191 F, NaAa9LT Factor 9818 Economic
time series b AIUiNINd0YA time series AD X, azfiasgnaiunglfsansia Factor Y,

o

fu F, @eduaunislaneil

X, =A"F +A"Y, +u, (3.34)
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Tngl

X, P Vector aasdayarianun Jawia N x1 Gelaatnfauoudaulsasininndianuam
a1 (N >T) wazdeslifeanndnanuausiauilsil Observed iU Unobserved  39uriu

(K+M <<N)
F Y i .
A" gz A7 Fandn Factor loading
u, A4 Error term HANH0OUE Mean = Covariance = 0

-dl dl dld? o é’ [ 4 KX A 1
AuN19N 3.34 Wasanniluaunishauny  Factor LASTUBENULIRTATEAILTENDN

1
o a

AxN"3 Dynamics factor model azazLiiudn Factor Y, ilusiandaguda usiisnla Factor F,

i X, auifludelaiauiy Fduiudsle

nawn F, az1493 Principal  component  lunn9un Factor  usiazsaaz 1l

ANANRUSTY a1 Factor ianuawdaisniazidn F iluwinls

[?Tf;LLﬂa‘rfmjmmﬁmmmmqmma‘nLLﬂ\aﬂszm‘wiﬁ 2 Uszinnluny (AuLUIAATAY
Bernanke, Boivin and Eliasz) Aefauilsitldnsnuzi/aeauulawdafia Shock 4ni3endn
Slow-moving variable nazdusRiidnenAsuuasmdaia Shock 1§a3andn Fast-
moving variable Fafutlsszimil @::Lﬂgﬁluuﬂmiﬂﬂ/\l%ﬂw]ﬁu Shock HanIFaLLLe Fast-
moving fanudusiugiugaudsfisninnis Shock 913asanterdaLlstlsznm Fast-moving

& I

Ausiaulsnianng  Shock  (@eluntAe RP143u (RP14))  dunaglu Factor  dsziam

1
=

Observed factor  #491u Factor  MUNANUINAIAUTaN N9 Common  factor

(C,=(F.Y,)) anunsadauanuduiuslE e
C.=b .F° +hY, +e (3.35)
mel

ét Aa Common factor ﬁmmma‘aﬂﬁ

F* Aa Slow-moving factor Lfu Factor imnunansauilsisziny Slow-moving
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\asannsiaulsilszinn Fastmoving gnanaslungy  Observed  factor  Aviu
Unobserved Factor adiflu Factor v ldanndaudsiszinn Slow-moving (Ift = Ifts) e

aun1svn F, I

Ift = ét _Bth (3.36)
ANN197 3.36 aBUNE9 Unobserved factor NAnansalls (F,) flu Factor fiagflu

Common factor uéildiagjlu Observed factor (Y,)
3.2.6.2. nMgiszuntuAn FAVAR

n191sENuAn FAVAR fageinudunes 2 Tuneuidandias  Two-step  method
A oA ' as Y A A
approach ARTUN 1 Uszutua Factor 1A8Iag Principal component 9% 2 181 Factor 111

1a1192010uA FAVAR Tpeivinumian VAR 1n#

\HesanuuLaaes FAVAR ldlduanamanuduiugssndiesiaussineaenedaian
o i’/ =) % o dl A dl al a dl 2 ~1 =K o o '3 1 o
AITUAIARIANALLATAIHARUINHLAN LN A LAAS TTAUD AT NAN A US T2 nIN9ma w911
Y o 49{ d‘ A d‘ o =R cal a ?.’/ dgj v 1 a '8
AN ladnanay Tnaerasiafaztinunldaneiiudinluadail 1oun nnsamasiinig
AALANaNIR9FALLT (Impulse Response Function) LaEN199LATIEHIUIATRIBNENARIAD

wisTagnisuandauanuwlsisii (Variance Decomposition)

v !
o

=3 d”d
N9ANEN IUATIRH

[ %

pnisvasdinedinssinansenurasulaunanistiusasiauls
a % aa aaa =K A o % o
LATHFNANUNIARILTT FAVAR H38n19ANEIARaz Yoy a1098UIANINAN9NITINTS
AAT=un Factor TaelldR3 Factor analysis anniiufiinga Factor Aldan1d 14 VAR anntiu
figeaann Impulse response function WAz Variance Decomposition WAAUNHAAWETN 5111
Wraueuiunanismmzidae VAR lueam dalunisun Factor azldlilsunsn SPSS u
n1svnTae 1435 Principal Component anniiiuiald Fator i1l VAR ugqfazldlalsunsy
E-View WN19IYNHa289 Impulse Response Function ae Variance Decomposition e

Wik wlffagia 3.3 Asil



517 3.3 WNUMWLAAITUABUNISILATIZAULLAIABY FAVAR

AUABUNITYIN FAVAR

sauls

viasaudsdnetu

Stationary viTeld | —»

FrldAdsuladu

Sataionary fa

911 Standardized %ﬂaﬂ@

Peliududamneaald [—

mean = 0 Wag variance
4 0wy
=1 e lidayaiinig

N?LaNebLL normal

aaa L4
A8IAATISN

flmpulse respond WAz
Variance Decomposition
n9ERLAm Monetary policy

shock (Shock 11 RP)

salils

L Dynamic Factor

Analysis #28 SPSS

111 Factor 41911 VAR

(VAR 71381041 FAVAR)

49

11 Factor

Analysis

14 Factor

911 VAR @98 E-view

NARNE




unN 4

NANIS AN

'
v o a

) ' o d” a =K W dl U o Al o

andunisitaualuunilazadunaiedeyanldiaudninisdfurlpe i anwoielia
(Stationary) ag14ls ansiazesunauannisdanilade (Factor) ANl lun153mses
WATNINNTFHUMEUAE VAR AUAT FAVAR tianazilfFauiiauldiiudanaadia FAVAR

aniuaz 1435 FAVAR w1esunenaresnsilasuidasulaunanisiku (Monetary policy

shock) NiresulsAssgianuniandAryzestszina nelneguaain Impulse response
function (IRF) waz Variance decomposition AMNAAU anuufivuailelilagiluanis

a2 Y
Anreiideya
4.1. wanslsuilgetaya

Wesanni1sninisaaszfilade (Factor analysis)  Aaulsmeelansuzilane

|
v o a

v
(wWpand X Aaslansoy | (0)) ﬁqﬁuﬁfsLLﬂi&iwqﬁqﬁﬂﬁ@ﬂ%ﬂﬁ;ﬁ@sﬂ@Iummﬁmxmimﬂ%

'
a ]

WANNIINAGDY Unit root NaeenuAazlaNdnwuzAssaulslanztiaguda (Level),

v o o

WULFRIINN9aYRUSSUALINGG (First difference: (D1)) wazayiRusausuaas (Second

difference: (D2) neuivarigmuantifits Meazidaniudwsed 2 luniauwan
4.2. uAaN15ALAsTIZULIAae (Factor Analysis)

dl o ] o A 1 ] o 1 o = 1 | & o
asanFal sz s1s U uLeF il sl ula figu (%) UNAI

v o

= 1 o 2// 4 a Y o ! o
wdsRudoeniliFunn Asiunaunisapszinadian MQLLﬂ?MWQﬂiﬂWWIMN@ﬂHMZNW nTyIU

[ % o

(Standardize)™ FafaulsN1NNF ATz UL LA FAANMAIAN AN A IR 171 A
3 \

wdsifluszazingn 94 wieu TneluniswesitladarizesdayannellazunudasAnady

a9 N

dl v o 1 o 1 | [ 3 b @ ©° 3 %’/ o
Lﬂ\lﬂimﬂ?‘i_lﬂﬂrmLLﬂﬁ‘m\i”]Lﬂu@mﬂmm\l’]miﬁmmfmuﬁMQLLTJ?VIQMN@N’WI’]W]?
Anrzdiladaiazuniladadan (Common factor) Az #1379 Total variance explained A4

AN919N 4.1 Tl

o

14 @ ad |o v ] ] o A o ' v dld Yo dl ] o
Wuasdsuluherasusazsaudsmiiauiunes lnadayand mjmzmmg’]mﬂum 1t (Mean) VAIUFATFILLS

U

wo mehzﬁqw,ﬁmmummaéﬂm (SD) 1l 1
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Initial Eigenvalues

Extraction Sums of Squared

Rotation Sums of Squared

Component Loadings Loadings

Total % of Cumulative Total % of Cumulative Total % of Cumulative

Variance % Variance % Variance %

1 30.292 17.715 17.715 | 30.292 17.715 17.715 | 29.535 17.272 17.272
2 18.165 10.623 28.337 | 18.165 10.623 28.337 | 17.256 10.092 27.363
3 11.021 6.445 34.782 | 11.021 6.445 34.782 | 9.444 5.523 32.886
4 9.660 5.649 40.431 | 9.660 5.649 40.431 | 6.300 3.684 36.570
5 6.949 4.064 44,495 | 6.949 4.064 44,495 | 4,938 2.887 39.458
6 6.475 3.786 48.281 6.475 3.786 48.281 4.869 2.847 42.305
7 5.709 3.339 51.620 | 5.709 3.339 51.620 | 4.799 2.807 45112
8 4.992 2.919 54.539 | 4.992 2919 54.539 | 4.685 2.740 47.852
9 4.653 2.721 57.260 | 4.653 2.721 57.260 | 4.236 2477 50.329
10 3.885 2.272 59.532 | 3.885 2.272 59.5632 | 4.128 2414 52.743
11 3.712 2171 61.703 3.712 2171 61.703 4.072 2.381 55.124
12 3.481 2.036 63.738 | 3.481 2.036 63.738 | 3.883 2.271 57.395
13 3.250 1.900 65.639 | 3.250 1.900 65.639 | 3.463 2.025 59.420
14 3.088 1.806 67.445 | 3.088 1.806 67.445 | 3.012 1.761 61.181
15 2.770 1.620 69.064 | 2.770 1.620 69.064 | 2.892 1.691 62.872
16 2.646 1.548 70.612 2.646 1.548 70.612 2.845 1.664 64.536
17 2.511 1.468 72.080 | 2.511 1.468 72.080 | 2.839 1.660 66.196
18 2.384 1.394 73475 | 2.384 1.394 73475 | 2713 1.587 67.783
19 2175 1.272 74.746 2175 1.272 74.746 | 2.667 1.560 69.343
20 2121 1.240 75.987 | 2.121 1.240 75.987 | 2.561 1.497 70.840
21 2.042 1.194 77.181 2.042 1.194 77.181 2.548 1.490 72.330
22 2.007 1.174 78.354 | 2.007 1.174 78.354 | 2.481 1.451 73.781
23 1.832 1.072 79.426 | 1.832 1.072 79.426 | 2.361 1.381 75.162
24 1.765 1.032 80.458 1.765 1.032 80.458 | 2.224 1.301 76.463
25 1.679 .982 81.440 | 1.679 .982 81.440 | 2.182 1.276 77.739
26 1.636 957 82.397 | 1.636 .957 82.397 | 2.117 1.238 78.977
27 1.520 .889 83.285 | 1.520 .889 83.285 | 2.115 1.237 80.214
28 1.442 843 84.129 | 1.442 .843 84.129 | 2.090 1.222 81.436
29 1.334 .780 84.909 1.334 .780 84.909 | 2.063 1.206 82.642
30 1.287 753 85.662 | 1.287 753 85.662 | 2.027 1.185 83.828
31 1.206 .705 86.367 | 1.206 .705 86.367 | 1.969 1.151 84.979
32 1.192 697 87.064 | 1.192 697 87.064 | 1.923 1.125 86.104
33 1.123 657 87.721 1.123 .657 87.721 | 1.768 1.034 87.137
34 1.099 643 88.364 | 1.099 .643 88.364 | 1.600 .936 88.073
35 1.058 619 88.982 | 1.058 619 88.982 | 1.555 .909 88.982
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Initial Eigenvalues Extraction Sums of Squared Rotation Sums of Squared
Component Loadings Loadings
Total % of Cumulative Total % of Cumulative Total % of Cumulative
Variance % Variance % Variance
36 .980 573 89.556
37 .959 561 90.116
38 .860 503 90.619
39 .834 488 91.107
40 .816 ATT7 91.584
166 -1.22E-015 -7.14E-016 100.000
167 -1.44E-015 -8.40E-016 100.000
168 -1.71E-015 -1.00E-015 100.000
169 -2.23E-015 -1.31E-015 100.000
170 -2.68E-015 -1.57E-015 100.000
171 -4.04E-015 -2.36E-015 100.000

Extraction Method: Principal Component Analysis.

ANEANTNT 4.1 NUIUAINIUNBUNUTIAdE (Rotated) HaeRsudsunnd (Varimax)
wdaNA1wIU Factor viavam 35 FaudsniAnlaiiy (Eigen value) 11nnen 1 Lanednig
#1130 anmTlades93 (Common Factor) aanunbenily 35 tlade #9l1n19111 Unobserved
factor Tusassndaulsiaulawlu Observed factor aanliann Common factor #v1le
v % dl [ % QQIJ [ dl A o a a
dn9fu Weasannansmenidaulaune (RP)  iduiaresdalunisaniiuulaunanistiuees
sunAsuialszindlng waznisiemzddaulunjazaulaliinasesmaiwazliununsnan
19937ULATEFNA Aetiuine Wdnladne Tudusuiiazinmunl Observed factor Ag @m0

panidaulaung ArtnanannIAgRainsiuaAtisAAuAELEInA Tenan1siAsnel

fladeaanuiazlailadarionnn 34 dade fAamn3199 4.2 uazldingm Scree plot Tugii 4.1

!
a

WARNHINUANTIAE FAVAR neeiteasnatlssimaAncnunnNdeuueindn Unobserved Factor
an = o A a A o o o yoa
ARIHTNNN (Small k) AsunRasuisRNNaauautladelnzan wudleansw
Scree plot lugili 4.1 aziudniladadon 3 AulefifuAiaruulslsuanasatinggmniii
Waauiusiag 2 (aan10.197% 1y 4.815%) Usznauruil Factor WieN 7 SR NAININAI1
ALRAET9AN b (WinfU 4.302647) nliRansaun ladnanuautlade iuunzan lun sl

ATBEITTUING 3 — 7 Tlaqe
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Initial Eigenvalues

Extraction Sums of Squared

Rotation Sums of Squared

Component Loadings Loadings

Total % of Cumulative Total % of Cumulative Total % of Cumulative

Variance % Variance % Variance %

1 30.208 17.981 17.981 | 30.208 17.981 17.981 | 29.480 17.548 17.548
2 17.310 10.303 28.284 | 17.310 10.303 28.284 | 16.265 9.681 27.229
3 11.011 6.554 34.838 | 11.011 6.554 34.838 | 9.408 5.600 32.829
4 9.549 5.684 40.522 | 9.549 5.684 40.522 | 6.303 3.752 36.580
5 6.535 3.890 44412 | 6.535 3.890 44412 | 4.824 2.871 39.451
6 6.426 3.825 48.238 6.426 3.825 48.238 4.754 2.830 42.281
7 5.660 3.369 51.607 | 5.660 3.369 51.607 | 4.729 2.815 45.096
8 4.930 2.935 54.541 4.930 2.935 54.541 4.231 2.518 47.614
9 4.489 2.672 57.214 | 4.489 2,672 57.214 | 4.203 2.502 50.116
10 3.852 2.293 59.506 | 3.852 2.293 59.506 | 4.202 2.501 52.617
11 3.640 2.167 61.673 3.640 2.167 61.673 4.153 2472 55.089
12 3.481 2.072 63.745 | 3.481 2.072 63.745 | 3.807 2.266 57.355
13 3.233 1.925 65.669 3.233 1.925 65.669 3.430 2.042 59.397
14 3.081 1.834 67.503 | 3.081 1.834 67.503 | 3.396 2.021 61.418
15 2.749 1.636 69.140 | 2.749 1.636 69.140 | 2.978 1.773 63.190
16 2.633 1.567 70.707 2.633 1.567 70.707 2.898 1.725 64.915
17 2.482 1.477 72.184 | 2.482 1.477 72184 | 2.812 1.674 66.589
18 2.367 1.409 73.593 2.367 1.409 73.593 2.689 1.600 68.190
19 2171 1.292 74.885 2171 1.292 74.885 2.525 1.503 69.693
20 2.082 1.239 76.124 | 2.082 1.239 76.124 | 2.494 1.484 71477
21 2.030 1.208 77.332 2.030 1.208 77.332 2.424 1.443 72.620
22 1.961 1.167 78.500 | 1.961 1.167 78.500 | 2.353 1.401 74.021
23 1.820 1.083 79.583 | 1.820 1.083 79.583 | 2.254 1.341 75.362
24 1.679 1.000 80.583 1.679 1.000 80.583 2170 1.292 76.654
25 1.666 .992 81.575 | 1.666 992 81.575 | 2.146 1.277 77.931
26 1.623 .966 82.541 1.623 .966 82.541 2.138 1.273 79.204
27 1.510 .899 83.439 | 1.510 .899 83.439 | 2.095 1.247 80.451
28 1.405 .836 84.275 | 1.405 .836 84.275 | 2.037 1.213 81.664
29 1.333 794 85.069 | 1.333 794 85.069 | 1.973 1.175 82.838
30 1.244 740 85.809 | 1.244 .740 85.809 | 1.960 1.166 84.005
31 1.188 707 86.517 | 1.188 707 86.517 | 1.913 1.138 85.143
32 1.180 702 87.219 | 1.180 702 87.219 | 1.780 1.059 86.203
33 1.103 .656 87.875 1.103 .656 87.875 1.780 1.059 87.262
34 1.052 626 88.501 | 1.052 .626 88.501 1.638 975 88.237
35 1.036 617 89.118 | 1.036 617 89.118 | 1.481 .882 89.118
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Initial Eigenvalues

Extraction Sums of Squared

Rotation Sums of Squared

Loadings Loadings
Component
% of Cumulative % of Cumulative % of Cumulative
Total Total Total
Variance % Variance % Variance %

36 979 .583 89.701
37 .955 .568 90.269
38 .847 .504 90.773
39 .821 489 91.262
40 .802 AT7 91.739
166 -2.722E-15 -1.620E-15 100.000
167 -2.995E-15 -1.783E-15 100.000
168 -8.707E-15 -5.183E-15 100.000

Extraction Method: Principal Component Analysis.

gﬂﬁ 4.1 N3N Scree Plot 2429 Unobserved factor
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AINUAN MNTMANUIUTTA B NNz AND 19 mumiummmmﬂimmmmqﬂ%w

An9azNNLTlW Unobserved factor Argazanilads snndelupisiasazlduanlunisaan

ladelpeazldiadaiialinaziladaluiuuanass FAVAR anniiufigaansuinansauannia

= B v v = X a4y
2484 Impulse response "J’]LM@LWQJﬁQ@ﬂLL@"JN@@'ﬂm\l’]ﬁlﬁ‘ﬂMWNWQHQJJW‘H‘IJHMT@]IQJ MINANIT

Apvilusindasall ianinisfFaudang FAVAR Taeld  Unobserved Factor 1w

v 1
RNUNUFANAUAIWE 1 — 12 11ad8 WL91R1191 Unobserved Factor Mmnnzaslunng

AA9199 FAVAR wihiu 5 fade Tnedadausaziaasianiandusioulssine)danised 3
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4.3. nsFaunauna Impulse responses 22928 VAR Nu2g FAVAR

\WeazifFanauds VAR fUas FAVR neiadeasliiimasinaildainnislais

994 VAR funafildainnisldizans FVAR Tnesuilshaulalunisiinseidaeda VAR ax
LﬂuﬁqLLﬂi‘ﬁ'@%mﬂmmmuiﬂmﬂma‘ﬁmmuﬁqﬂﬂﬁ@ﬁmﬂm@ﬂLﬁﬂuiﬂmﬂ (RP)  unu
iArnsilantaulaunanisiu (Monetary policy indicator), patisnAgiEing ﬁug’m (CCPI)
wnusatisnAn (Price index) WA SN ANANNIADAEINNTTH (MPI) UNURABRANANTTHNNG
\FsEgNa (Real - activity) AMNTUATANNTAINZTULL FAVAR TAENULILIANA99 VAR 1114
Unobserved factor fiadinlifiazsi udanuatessiutssinefioniing VAR daudiuou
Lag AHlun1snmzt Lﬁ@mﬁmm Lag T ICREE Lag MINAMNMNIZANTE

LUUANa8d VAR Taeigainen Schwarz information criterion (SC) #lWiAeafign

nstinaue lugauiiay Beedn AuBNaNNITATMZTHA Impulse responses A2eAa
VAR reuudnmugatia FAVAR annvuftinug Impulse responses R e
TN UAW LAZAIUgATI8AZNINIINARDLAIHLA U1 TDIUAAZLLLANAB991
LutAnaadluulfA i anennsafinsiugndnfu tng143an19gdnnizendn Root  mean
square error (RMSE) wuvanaadluulian RMSE siaandnfudnadaneannsaildusugnngn

[ %

X o X
ARVN AN
4.3.1. HANNSILATIER Impulse responses Tn228 VAR

AN 9AuAuNe14%uuuua1aed VAR Aa RP, CCPI WAMPl 4UmaunNe

AN UAUARNAENTIUIATAY Lag AWNNZaNaINIuANaedsA1sssmaAgaulngjas

=2 o

dauau Lag 1ifiu 13 1haul4"”° N19EReeaminnN1ImadaunTLnaLes Lag ks 1 — 13

a

Lag Tneiganen Schwarz information criterion (SC) %14 13 Lag l#A198NNNAI81979% 4.3

' Bernanke, Boivin and Eliasz(2005), Lagana(2005), Shibamoto(2005)
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AN5199 4.3 MTNLAAINAURY Schwarz information criterion (SC) (test at 5% level)

VAR Lag Order Selection Criteria
Endogenous variables:RP CCPI MPI
Exogenous variables: C

Date: 03/05/08 Time: 17:43
Sample: 2000M01 2007M10
Included observations: 81

Lag SC

13.81488

5.935793

5.603078

5.479504*

5.861968

6.299339

6.503635

6.778279

7.193234

7.466198

10 7.742127

11 7.948624

12 7.876582

13 7.87912

* indicates lag order selected by the criterion
SC: Schwarz information criterion

O©oOoO~NOOULSWNEO

o

1 [ 1 v !
AINANIINT 4.3 A SC NANGARETIN Lag = 3 ANiUNNERdeAsiuuali Lag 7
3

=8 il/ dsj 1o
winzanlunnsAneEn luafsiingu 3 Lag

Tnenfnaindautsnlalu VAR fautlsiudesidnmosiu Stationary Hingann
mnensautlsAianEn Non — stationary nsnld nstsvanoudn VAR #nedarndsdns
ﬁﬂﬂﬁ'zgm (Ordinary Least Square: OLS) %Lﬁmﬁmmﬁﬁmdﬂ Spurious problem Wl Ender
(1995) 15@%U’mﬁ’j’mﬁ?ﬁﬁ"ﬂuﬁﬁﬁ1ﬂLLﬁﬁQ_/IW] Non — stationary neuwdamazia1nnldly
VAR azin gy wuLARdiutefud sl aesiinamdNTE I A uud as
1 i lFlianansnaguaedls1d Aviideunstiinfoudidnmudsildlu VAR awildneni
{lu Non — stationary wismudsluuuuataaslpuduiusiuluszazananannnsainly
tszanamnan VAR IF dathuilalden lag TRzlflunnsiianeiuda axldanaaand
BendanismaaauANNENTUSITIRasn sz (Cointegration test) fnuasanun
wudndautlsiisenunldluuuudnass VAR faanuduiusiulusyazentediaion 1

ANNNINLAAIINENITnUN ALY Level 31 lFUszunnuAnlulLuanaas VAR lotaely

prasauladnsulsiuasianenuziiu Stationary vivaly
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andnafuanlfaiuaun Lag Awisnzanudnfe 3 Lag waziilannsawlsRP, CCPI

wazMPI linaaau Cointegration uaaz l@ANMNANI197 4.4

AN519% 4.4 ANSILAAIAN Cointegration test NSl VAR

Date: 03/05/08 Time: 17:50

Sample (adjusted): 2000M05 2007M10
Included observations: 90 after adjustments
Trend assumption: Linear deterministic trend
Series: X128 X142 X1

Lags interval (in first differences): 1 to 3

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05

No. of CE(s) Eigenvalue Statistic Critical Value  Prob.**
None 0.111334 22.12399 29.79707 0.2917
At most 1 0.078749 11.50091 15.49471 0.1825
At most 2 * 0.044734 4.118870 3.841466 0.0424

Trace test indicates no cointegration at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

ANNANTIN 4.4 aziiul@an ol s2AU Eigenvalue = 0.044734 1A Trace statistic

o

Y1NNINAN Critical value WAANINILLLLANAEY VAR HAqulsdaauduiusiulussezeng

v
o

asiNgtiag 1 4Nn19 AatiuaNN 0 lguLUaNaad VAR ARfqudsiilunuy Level vianua s

d s . e v .
Wald Lag waranmnizfaudsimsnnzduuda wnanunsauinanistlszanamnluy

WULR889 VAR 16 annsiuaslufansanuarasnisl dsunilasaaanlainanistulas 1 RP

waswwlaainiy 1 dawdasuuuninsgiu (uheld RP {wsa Shock) Teuaninamaeia

o

Impulse response function N@ﬁi@ﬂmmﬂugﬂﬁ 4.2 faid
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51l91 4.2 snansznuraInsIlasunilas RP #aRP, CCPI uaeMPI AaeRd VAR

VAR (Y=RP, CCPI, MPI)
RP CCPI MPI

SR
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LARRAARAARA RARSA RALEA LAARARALEA LAARA RAARA RARLS REAR) LABRAARAARA RARSARRARA LALSAREALA LAARA SULLA LARLS REALE) ) RSN AAAS AR AAAA AR AR RARIBAAS RARLL LAL Le e
5 10 15 20 25 30 35 40 45 50 55 60 5 10 15 20 25 30 35 40 45 50 55 60 5 10 15 20 25 30 35 40 45 50 55 60

91071 4.2 uAPIDINATDY Impulse response function tainnIsatLLLlAY RP Az
wWinlAdnnan1ImeL41esa8d CCPI 1iHa RP Shock WL4MHE RP WANTW CCPI NALWNTL
Tug99 2 Husnanniufianas wingudniaAssgranfasuiedie ldulaunenisiunnsa

(RP (8AU) NN EIUAI91ANAUAIAZABIgNA (CCPI AYTANAY) WAAS ITANINHASN

D

a 1

1 1% 1 v v
VAR #185U1819199A@UANALIANTW (CCPI isaw)tudaiundnngud) Ganilymisiu

¥
o =

g1AanEUriailoymn Price Puzzle AuiiinnIaimanzilngas VAR Winiltyu Price puzzle

% ¥
AuNFauls cCPl 131azldlszimusrusartiiilulszisunanlunisaiuiadanaas FAVAR
L

Tnafduazuansludoudnlldn FAVAR aunsnadnailoymn Price puzzle #lAaidlunig

8189138 FAVAR winnzanlunisldaimasinaresuleunanisluninndias VAR
4.3.2. HANNSILASIEY Impulse responses 1A2AE FAVAR

Tunstl FAVAR % Observed factor A8 RP, MPI waz CPI (Y= RP, CCPI, MPI)
AU Lag MnnzdnmAe 3 wieuds VAR 41951 dau Unobserved Factor Mmsnzanas
a QI AI d? a o/ o dl 1 v Y v %

WA tAENITINN Unobserved  factor  liNARNazAamannana liudadnadiu naaeq
Impulse response function Filaifin RP Shock nsell Unobserved factor WnAw 1, 3, 5,

7uaz12 A lAnaAIgLN 4.3 Al
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4.3 silnansznurasnsilasuuilas RP #aRP, CCPI uazMPI Aeidd FAVAR

FAVAR(Y=RP, CCPI, MPI)

RP CCPI MP 1
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FAVAR(Y=RP, CCPI, MPI: k=3)
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FAVAR(Y=RP, CCPI, MPI: k=12)
RP CCPI MPI
3 2 3
2] . 1 T [— e G T ————
. . . e
2 > [ - 0 o
=" 0 —
.0 -1 - BN\
N - '
-1 -2 T 24 N
. J— B -3 R S _
-2 - - 3] e .
S S -4 ~
-3 —al 5

5 10 15 20 25 30 35 40 45 50 55 60

LARARARAARA ARAAA RARSA RAREA LAREASARN LERLS SRR
5 10 15 20 25 30 35 40 45 50 55 60

5 10 15 20 25 30 35 40 45 50 55 60

AngUN 4.3 aziuddiin Unobserved  factor Wil lumauusn-naaes Price

puzzle azpaeelauialiiily 5 dady azaunsauditloyun Price puzzle inliing
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aNNIANAIANIET Lazdfinnanndt 5 dade wasenutazadiafunadild 5 Factor
899 ns1uan Unobserved factor AasilAntiasuazuanstild Unobserved factor 41nndn
5 tladelaisinafunsdiild 5 tladusanin deiluniiamed FAVAR neditlszmalnely
p¥ataz 148 19u Unobserved factor winify 5 flade (k=5) Tngaundnusaviiade g

naaluiadan 4.2 dnasu
4.3.3. uan1sLsauigy Impulse responses 2849798 VAR NUA8 FAVAR

WaunA1e9 Impulse response NNsenusia CCPI Waifin RP shock lungel VAR

iU FAVAR snugnag] Tugilineniuaslfualugili 4.4

gﬂ«?‘i 4.4 ua Impulse response 289 CCPI tUauiegulds VAR AU FAVAR

0.1

-0.2

‘ = VAR —™— FAVAR 1k FAVAR 3k FAVAR 5k == FAVAR 7k —®— FAVAR ‘IZK‘

angUN 4.4 aziiudndnld Unobserved factor 5 1ad% Laue Price puzzle fiag
wnall Aariuasag1dn wunsnaes FAVAR anunsaufitloyun Price puzzle 18 aauanls
2ANNIGBAARBIALIUANEIT8Y Bernanke, Boivin and Eliasz(2005) wax Lagana(2005) #i

v a '

AR HIINd19E FAVAR H18Andn VAR AfNTINANI9ILATIeiae NN AT AINng HiuInng

35 VAR viliisdnlanansznureslaunanisdusesutlsiasegiannialdfnundias

VAR WULLAN
4.3.4. psnagauANNLNug lun1swansal

ANNUTELEUNA Impulse response 289 CCPI 1agids VAR fiu FAVAR u
Tresiuuangliiiudads FAVAR - 98U18013RaUaLe3784A3ULTLATHFAANUN1ARINNNT
wasuutlasulenansduldanmgannandins VAR uaniftewlunisfudunadangn Tu
deiiasarnaaauauuiuinlunmmenInfesiageutudians Tneluiiis sinnisg

NAGALANNLNLENFRFILUT CCPI #2838 Root mean square error (RMSE) ANNGNUANE
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1849 Lagana(2005) lunsiiilazilFauiieunazes VAR funares FAVAR ol Unobserved

factor winfiu 5 flade naneansndulnngln 4.5

©

o A
AN

gﬂ‘ﬁ 4.5 (A Root mean square error (RMSE) N9l VAR N FAVAR (K=5)

108
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98

96

T T T T T T T T T [ T T T T T T [ T T T [ T T T TT
2000 2001 2002 2003 2004 2005 2006 2007

Forecast: CCPl_ FORECAST VAR

Actual: CCPI

Forecast sample: 2000M01 2007M10
Adjusted sample: 2000M04 2007M10

Included observations: 91

Root Mean Squared Error
Mean Absolute Error
Mean Abs. Percent Error
Theil Inequality Coefficient
Bias Proportion
Variance Proportion
Covariance Proportion

0.397449
0.340090
0.334895
0.001959
0.008950
0.007349
0.983702

T T T T T T T T T [ T T T T T T [ T T T [ T T T TT
2000 2001 2002 2003 2004 2005 2006 2007

Forecast: CCPI_FORECAST_FAVAR

Actual: CCPI

Forecast sample: 2000M01 2007M10
Adjusted sample: 2000M04 2007M10

Included observations: 91

Root Mean Squared Error
Mean Absolute Error
Mean Abs. Percent Error
Theil Inequality Coefficient
Bias Proportion
Variance Proportion
Covariance Proportion

0.307089
0.269282
0.265313
0.001514
0.001389
0.001928
0.996683

an317 4.5 iWunmaaauaduing lun1snainsalAl CCPI wudneA RMSE

98993 VAR (0.397449) arlAININNINTO FAVAR (0.307089) W&M99193 FAVAR

wensnidauils CCPI liudufinngas VAR Avtiuagasillsdnas FAVAR  nnzanlu

AN9ANHINANTILNUIAIUIELNLNITRUNTIIFE VAR LLLILAN
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4.4. NANISILASITERNATDIUTELNANISINUA2EAE FAVAR

= 1

andnesua lingatiudadnds FAVAR 8dafndn VAR Aauanisaiasizieanund
prtiiEetie anmaaNus AssAnnET amnsoufilyw  Puzzle fAnTauigo Price
Puzzle 'l ludnuiliazesinedenandanilines FAVAR Aegnansnesunasaussnelu
izummmgﬁ@ié’mmfjﬁ% VAR WULIAY 1fiadan Impulse response AZAAUAUANLFAL
wilsfie/lu VAR Wit usAE VAR sudstieaiduanndaednaiin VAR 11azanmnsn
ssunedaulslduA 3 fawinduite RP, CCPI uaz MPI usifnifhid FAVAR azebunesuls
¥ 3 Fafinanadnadu mu%\iﬁquﬂﬁwﬁmﬁu Unobserved Factor (F) & 98 Factor 784
19192 ATBLAGNALLTATEFAANUN AR NAUIUNIN uARIIIITE FAVAR ifanansn

asunesulssne luszuuiAsgRaldNINnd1as VAR wuLims

lTuitlazeanfinasinanaaad FAVAR aanun 25 faannyieuun 171 fauds Inesauilsn

o a aidsj A o dld o [ % a % 1 14 1
azinnasunaluniaziaansaulsng ﬂQWNZQ']ﬂQ_,IELuﬁ‘;‘ZUU Lﬁﬁ‘ﬁ:@;ﬂ@ﬂdﬁﬂ’] Mumumm 1@ bbN

1. Repurchase rate (RP) usaunesesiialunsefiuulaunanis @y

2. Manufacturing production index (MPI), Agricultural production, Capacity
utilization rate (CUR) tlufaunusuianssun1adsegna

3. Unemployment rate, Employment U unRAURaNALINIL

4. Consumer confidence index (CCI), Retail sale index WIUAILNUAIWNITLIINA
nARTEau
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AARUIN
AN INLAANTIEAZ LA AAILLITHNN 9

A15199 1 AanlsNlElun159ATIZRLAS L RAINNITDIAI LS

s HRHARTILA3S el A
x1 Manufacturing Production Index (MPI) 2000=100 CEIC
x2 MPI: Exclude Liquor 2000=100 CEIC
x3 MPI: Foods 2000=100 CEIC
x4 MPI: Beverages 2000=100 CEIC
x5 MPI: Tobacco 2000=100 CEIC
x6 MPI: Textiles & Textile Products 2000=100 CEIC
x7 MPI: Products of Leather & Leather 2000=100 CEIC
x8 MPI: Footwear 2000=100 CEIC
x9 MPI: Pulp & Paper Products 2000=100 CEIC
x10 MPI: Chemical Products 2000=100 CEIC
x11 MPI: Cleaning Preparation 2000=100 CEIC
x12 MPI: Petroleum Products 2000=100 CEIC
x13 MPI: Rubber & Rubber Products 2000=100 CEIC
x14 MPI: Construction Materials 2000=100 CEIC
x15 MPI: Iron & Steel Products 2000=100 CEIC
x16 MPI: Vehicles and Equipments 2000=100 CEIC
x17 MPI: Electronic Products 2000=100 CEIC
x18 MPI: Electrical Appliance 2000=100 CEIC
x19 MPI: Furniture and Fixtures 2000=100 CEIC
x20 MP!: Setting Jewellery 2000=100 CEIC
x21 Production: Food Metric ton th | CEIC**
x22 Production: Beverages: Exclude Liquor Litre mn CEIC™
x23 Production: Beverages: Liquor Litre 2t CEIC
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NANRANLNASS

'
a

Aawils WU nx
x24 Production: Textiles 1 Metric ton CEIC**
x25 Production: Textiles 2 Sgyard mn | CEIC**
x26 Production: Textiles: Garment Unit CEIC
x27 Production: Petroleum Products Litre mn CEIC
x28 Production: Construction Materials Metric ton th | CEIC**
x29 Production: Iron and Steel Metric ton th | CEIC**
x30 Production: Vehicles & Equipment: Exclude Tyre Unit th CEIC**
x31 Production: Vehicles & Equipment: Tyre Metric ton CEIC
x32 Production: Electronic & Electrical Products: Integrated Circuit | Unit mn CEIC
x33 Production: Electronic & Electrical Products: TV Unit th CEIC
x34 Production: Block Rubber Metric ton CEIC
x35 Production: Compressor Unit th CEIC
x36 Production: Electric Motors Unit th CEIC
x37 Production: Pulp Metric ton CEIC
x38 Production: Upstream Petrochemical Metric tonth | CEIC
x39 Crops Production Index 1988=100 CEIC
x40 Crops Production Index: Grains and Food 1988=100 CEIC
x41 Crops Production Index: Oils 1988=100 CEIC
x42 Crops Production Index: Raw Materials and Fibres (RM) 1988=100 CEIC
x43 Agricultural Production Metric tonth | CEIC
x44 Agricultural Production: Grains and Food Metrictonth | CEIC
x45 Agricultural Production: Oils Metric tonth | CEIC
x46 Agricultural Production: Raw Materials & Fibres Metric ton th CEIC
x47 Capacity Utilization Rate % CEIC
x48 Capacity Utilization Rate: Exclude Liquor % CEIC
x49 Capacity Utilization Rate: Beverage % CEIC
x50 Capacity Utilization Rate: Tobacco % CEIC
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NANRANLNASS

Aawils WU nx
x51 Capacity Utilization Rate: Products of Leather & Leather % CEIC
x52 Capacity Utilization Rate: Footwear % CEIC
x53 Capacity Utilization Rate: Pulp & Paper Products % CEIC
x54 Capacity Utilization Rate: Chemical Products % CEIC
x55 Capacity Utilization Rate: Petroleum Products % CEIC
x56 Capacity Utilization Rate: Cleaning Preparation % CEIC
x57 Capacity Utilization Rate: Rubber & Rubber Products % CEIC
x58 Capacity Utilization Rate: Construction Materials % CEIC
x59 Capacity Utilization Rate: Iron & Steel Products % CEIC
x60 Capacity Utilization Rate: Vehicles and Equipments % CEIC
x61 Capacity Utilization Rate: Electronic Products % CEIC
x62 Capacity Utilization Rate: Electrical Appliance % CEIC
xX63 Capacity Utilization Rate: Furniture and Fixtures % CEIC
x64 Mining Production: Condensate Barrel th CEIC
x65 Mining Production: Crude Oil Barrel th CEIC
x66 Mining Production: Gypsum Metric tonth | CEIC
x67 Mining Production: Lignite Metric tonth | CEIC
x68 Mining Production: Natural Gas Cub ft mn CEIC
x69 Mining Production: Tin Concentrate Metric ton CEIC
x70 Mining Production: Zinc Ore Metric ton CEIC
X71 Motor Vehicle Production: Total, excludes Motorcycle Unit CEIC
X72 Motor Vehicle Production: Motorcycle Unit CEIC
x73 Petorium Production: Gasoline: Unleaded 91 Litre mn CEIC
X74 Petorium Production: Gasoline: Unleaded 95 Litre mn CEIC
X75 Petorium Production: High Speed Diesel Oil Litre mn CEIC
X76 Petorium Production: Low Speed Diesel Qil Litre mn CEIC
X77 Petorium Production: Fuel Oil Litre mn CEIC
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NANRANLNASS

Aawils WU nx

X78 Petorium Production: Lubricant: Benzene Litre mn CEIC
x79 Petorium Production: Lubricant: Diesel Litre mn CEIC
x80 Petorium Production: Grease Kg mn CEIC
x81 Petorium Production: LPG Kg mn CEIC
x82 Petorium Production: Asphalt Kg mn CEIC
x83 Shipment Index 2000=100 CEIC
pauils N1991997U Unit Source
x84 Labour Force: Current: Employed Person th CEIC
x85 Labour Force: Current: Unemployed Person th CEIC
x86 Labour Force: Current: UE: Looking for Work Person th CEIC
x87 Labour Force: Current: UE: Not Looking for Work Person th CEIC
x88 Labour Force: Seasonally Inactive Person th CEIC
x89 Unemployment Rate % CEIC
x90 Hour Worked: 1-9 Hour Person th CEIC
x91 Hour Worked: 10-19 Hour Person th CEIC
x92 Hour Worked: 20-29 Hour Person th CEIC
x93 Hour Worked: 30-34 Hour Person th CEIC
x94 Hour Worked: 35-39 Hour Person th CEIC
x95 Hour Worked: 40-49 Hour Person th CEIC
x96 Hour Worked: 50 Hour Person th CEIC
pauils MsusinANALaNTY wiael A

x97 Cement Consumption Ton th CEIC
x98 Electricity Consumption: Total KWH mn CEIC
x99 Electricity Consumption: Household KWH mn CEIC
x100 Electricity Consumption: Small Scale Business KWH mn CEIC
x101 Electricity Consumption: Medium Scale Business KWH mn CEIC
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pawils nsUslnAnALanTY wuoe nan
x102 Electricity Consumption: Large Scale Business KWH mn CEIC
x103 Electricity Consumption: Special Business KWH mn CEIC
x104 Retail Sales Index 2002=100 BOT
Aauils ARIAYIU el fan
x105 Dividend Yield: SET % pa CEIC
x106 Index: SET Point CEIC
x107 Index: SET 50 Point CEIC
x108 Market Capitalization: SET THB mn SET
x109 Price-earnings ratios: SET Times SET
pawils Ansuaniasu wuoe A
x110 Real Effective Exchange Rate Index: Trade weight Broad 21 1994=100 CEIC
x111 Forex: Thai Baht to US Dollar: Mid THB/USD CEIC
x112 Forex: Thai Baht to Pound Sterling: Mid THB/GBP CEIC
x113 Forex: Thai Baht to Swiss Franc: Mid THB/CHF CEIC
x114 Forex: Thai Baht to Japanese Yen: Mid THB/JPY CEIC
x115 Forex: Thai Baht to Canadian Dollar: Mid THB/CAD CEIC
pauils ansmaniie wiael A
x116 Repurchase rates % BOT
x117 Prime Rate: Minimum Overdraft Rate (MOR) % BOT
x118 Prime Rate: Minimum Loan Rate (MLR) % BOT
x119 Prime Rate: Minimum Retail Rate (MRR) % BOT
x120 T-Bill Yield: 1 M (28 days) % BOT
x121 T-Bill Yield: 3 M (91 days) % BOT
x122 T-Bill Yield: 6 M (182 days) % BOT
x123 Government bond yield: 1Y % BOT
x124 Government bond yield: 5Y BOT

%
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pawils Ansmaniie w9l A
x125 Government bond yield: 10Y % BOT
x126 Interbank lending rates % BOT

pauils SRy wioel A
x127 Money Supply M1 THB mn CEIC
x128 Money Supply M2 THB mn CEIC
X129 Money Supply M2a THB mn CEIC
x130 Monetary Base: Uses of Base THB mn CEIC
pauils AgsIAN wU9e A
x131 CPI: Headline consumer price index (2002=100) BOT
X132 CPI: Core consumer price index (2002=100) BOT
x133 Producer Price Index: PPI: All Product 2000=100 BOT
x134 Producer Price Index: PPI: Agricultural products 2000=101 BOT
x135 Producer Price Index: PPI: Mining and fuel products 2000=102 BOT
x136 Producer Price Index: PPIl: Manufactured products 2000=103 BOT
x137 Housing Price Index: Single Detached House 1991=100 CEIC*
x138 Housing Price Index: Town House 1991=100 CEIC*™
x139 Housing Price Index: Land 1991=100 CEIC*
x140 Housing Price Index: Single Detached House: including Land 1991=100 CEIC*™
x141 Housing Price Index: Town House: including Land 1991=100 CEIC™
x142 Export price THB BOT
x143 Import price THB BOT

pauils nsAgEnINeLlszing w9l fun
x144 Exports Value THB mn BOT
x145 Imports Value THB mn BOT
x146 Net Trade THB mn BOT
x147 Terms of trade THB BOT
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pawils nsATEnINeLlszing w9l fun
x148 Import Volume Index 2000=100 BOT
x149 Export Value Index 2000=100 BOT
x150 Balance of Payments: Exports THB mn BOT
pawils Fautlsau nioe i
x151 Leading Economic Index: BOT 2000=100 CEIC
x152 Coincident Economic Index: BOT 2000=100 MOC
x153 Business Sentiment Index: Whole Kingdom Unit CEIC
x154 Private Investment Index 2000=100 | CEIC
x155 Thai Industries Sentiment Index (TISI) Unit CEIC
x156 TISI: Purchasing Order: Total Unit CEIC
x157 TISI: Purchasing Order: Total: Expectation: 3 Months Unit CEIC
x158 TISI: Sales: Total Unit CEIC
x159 TISI: Sales: Total: Expectation: 3 Months Unit CEIC
x160 Consumer Confidence Index Point CEIC
X161 Govt Debt: Total THB mn CEIC
X162 External Debt: BOT THB mn CEIC
x163 Government Domestic Debt THB mn CEIC
x164 Construction Area Permitted: BOT: Total Sq m th CEIC
x165 Construction Area Permitted: BOT: Residential Sqm th CEIC
x166 Construction Area Permitted: BOT: Commercial Sg m th CEIC
x167 Construction Area Permitted: BOT: Industrial & Others Sg m th CEIC
x168 Commercial Banks: Total Deposits THB mn CEIC
x169 Commercial Banks: Bills THB mn CEIC
x170 Commercial Banks: Loans and Overdrafts THB mn CEIC
x171 Commercial Banks: Investment THB mn CEIC

UNELNE: MOC = ﬂ'a“:‘i/l?'NW’]ﬂi‘ﬂ?f(Ministry of Commerce), BOT = FUIATEUNUTZINA

el (Bank of Thailand), **=t5utlgstiayaias Tng
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Production: Textiles 1 Usznauaae Jute, Synthetic Fiber Llaz Spinning
Production: Textiles 2 Usznaumag Weaving a8z Knitting

Production: Construction Materials 1sznauaagCement uae Clinker

Production: Iron and Steel tsznaumag Bar&Shape, Galvanized Iron Sheet,
Wire&Stand, Wire Rod LAy Steel Pipe

Production: Vehicles & Equipment: Exclude Tyre 1sznausae Car, Commercial
Vehicles lagMotorcycle

Housing Price Index: Single Detached House ,Housing Price Index: Town House
,Housing Price Index: Land ,Housing Price Index: Single Detached House:
including Land ta¥Housing Price Index: Town House: including Land 151

¥ | A
m@gmﬁmwimmmﬂmwLmﬂu
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Aauwils HANARTILTIA3 AN Stationary
x1 Manufacturing Production Index (MPI) D2
X2 MPI: Exclude Liguor D2
x3 MPI: Foods D1
x4 MPI: Beverages Level
x5 MPI: Tobacco Level
x6 MPI: Textiles & Textile Products Level
X7 MPI: Products of Leather & Leather Level
x8 MPI: Footwear Level
x9 MPI: Pulp & Paper Products Level
x10 MPI: Chemical Products Level
x11 MPI: Cleaning Preparation Level
x12 MPI: Petroleum Products Level
x13 MPI: Rubber & Rubber Products Level
x14 MPI: Construction Materials Level
x15 MPI: Iron & Steel Products Level
x16 MPI: Vehicles and Equipments D2
x17 MPI: Electronic Products D2
x18 MPI: Electrical Appliance Level
x19 MPI: Furniture and Fixtures Level
x20 MPI: Setting Jewellery D1
x21 Production: Food Level
x22 Production: Beverages: Exclude Liquor D1
x23 Production: Beverages: Liquor Level
x24 Production: Textiles 1 D1
x25 Production: Textiles 2 Level
x26 Production: Textiles: Garment Level
x27 Production: Petroleum Products Level
x28 Production: Construction Materials Level
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Aauils HRNAATILTIA3 AN®UL Stationary
x29 Production: Iron and Steel Level
x30 Production: Vehicles & Equipment: Exclude Tyre Level
x31 Production: Vehicles & Equipment: Tyre D1
x32 Production: Electronic & Electrical Products: Integrated Circuit D1
x33 Production: Electronic & Electrical Products: TV Level
x34 Production: Block Rubber Level
x35 Production: Compressor D1
x36 Production: Electric Motors Level
x37 Production: Pulp Level
x38 Production: Upstream Petrochemical Level
x39 Crops Production Index D1
x40 Crops Production Index: Grains and Food D1
x41 Crops Production Index: Oils D1
x42 Crops Production Index: Raw Materials and Fibres D1
x43 Agricultural Production D1
x44 Agricultural Production: Grains and Food D1
x45 Agricultural Production: Qils D1
x46 Agricultural Production: Raw Materials & Fibres D1
x47 Capacity Utilization Rate D2
x48 Capacity Utilization Rate: Exclude Liquor D2
x49 Capacity Utilization Rate: Beverage Level
x50 Capacity Utilization Rate: Tobacco Level
x51 Capacity Utilization Rate: Products of Leather & Leather Level
x52 Capacity Utilization Rate: Footwear Level
x53 Capacity Utilization Rate: Pulp & Paper Products Level
x54 Capacity Utilization Rate: Chemical Products Level
x55 Capacity Utilization Rate: Petroleum Products Level
x56 Capacity Utilization Rate: Cleaning Preparation Level
x57 Capacity Utilization Rate: Rubber & Rubber Products Level
x58 Capacity Utilization Rate: Construction Materials Level
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Aauils HRNAATILTIA3 AN®UL Stationary
x59 Capacity Utilization Rate: Iron & Steel Products D1
x60 Capacity Utilization Rate: Vehicles and Equipments D2
X611 Capacity Utilization Rate: Electronic Products Level
x62 Capacity Utilization Rate: Electrical Appliance Level
x63 Capacity Utilization Rate: Furniture and Fixtures Level
x64 Mining Production: Condensate Level
x65 Mining Production: Crude Oil Level
x66 Mining Production: Gypsum Level
x67 Mining Production: Lignite Level
x68 Mining Production: Natural Gas Level
x69 Mining Production: Tin Concentrate Level
x70 Mining Production: Zinc Ore Level
x71 Motor Vehicle Production: Total, excludes Motorcycle D2
X172 Motor Vehicle Production: Motorcycle D1
X173 Petorium Production: Gasoline: Unleaded 91 Level
X714 Petorium Production: Gasoline: Unleaded 95 Level
X75 Petorium Production: High Speed Diesel Oil Level
X76 Petorium Production: Low Speed Diesel Oil Level
Xr7 Petorium Production: Fuel Oil Level
X78 Petorium Production: Lubricant: Benzene Level
X79 Petorium Production: Lubricant: Diesel D1
x80 Petorium Production: Grease Level
x81 Petorium Production: LPG Level
x82 Petorium Production: Asphalt D1
x83 Shipment Index D1
Aauile 1931994 AN®UL Stationary
x84 Labour Force: Employed D1
x85 Labour Force: Unemployed Level
x86 Labour Force: UE: Looking for Work D1
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Aauils NN9A199U AN®UL Stationary
x87 Labour Force: UE: Not Looking for Work D1

x88 Labour Force: Seasonally Inactive Level

x89 Unemployment Rate Level

x90 Hour Worked: 1-9 Hour D2

x91 Hour Worked: 10-19 Hour D1

x92 Hour Worked: 20-29 Hour D1

x93 Hour Worked: 30-34 Hour D1

x94 Hour Worked: 35-39 Hour Level

x95 Hour Worked: 40-49 Hour D1

x96 Hour Worked: 50 Hour D1

Aauils NsUSLAANALANTY ANHode Stationary
x97 Cement Consumption Level

x98 Electricity Consumption: Total D2

x99 Electricity Consumption: Household D1

x100 Electricity Consumption: Small Scale Business D1

x101 Electricity Consumption: Medium Scale Business D1

x102 Electricity Consumption: Large Scale Business D2

x103 Electricity Consumption: Special Business D1

x104 Retail Sales Index D2

Aauls ARIAYU anue Stationary
x105 Dividend Yield: SET D1

x106 Index: SET D1

x107 Index: SET 50 D1

x108 Market Capitalization: SET D1

x109 Price-earnings ratios: SET Level
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Aauls ansuanilagu AN Stationary
x110 Real Effective Exchange Rate Index: Trade weight Broad 21 D1
x111 Forex: Thai Baht to US Dollar: Mid D1
x112 Forex: Thai Baht to Pound Sterling: Mid D1
x113 Forex: Thai Baht to Swiss Franc: Mid D1
x114 Forex: Thai Baht to Japanese Yen: Mid D1
x115 Forex: Thai Baht to Canadian Dollar: Mid D1
Aauils ansmaniile AN®UL Stationary
x116 Repurchase rates D1
x117 Prime Rate: Minimum Overdraft Rate (MOR) D1
x118 Prime Rate: Minimum Loan Rate (MLR) D1
x119 Prime Rate: Minimum Retail Rate (MRR) D1
x120 T-Bill Yield: 1 M (28 days) D1
x121 T-Bill Yield: 3 M (91 days) D1
x122 T-Bill Yield: 6 M (182 days) D1
x123 Government bond yield: 1Y D1
x124 Government bond yield: 5Y D1
x125 Government bond yield: 10Y D1
x126 Interbank lending rates D1
Aauils FuuEu AN®UL Stationary
x127 Money Supply M1 D1
x128 Money Supply M2 D1
x129 Money Supply M2a D1
x130 Monetary Base: Uses of Base D1
Aawils ATUSIAN ANWUL Stationary
x131 CPI: Headline consumer price index D1
x132 CPI: Core consumer price index D1
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s ATUSIAN ANWUE Stationary
x133 Producer Price Index: PPI: All Product D1

x134 Producer Price Index: PPI: Agricultural products D1

x135 Producer Price Index: PPI: Mining and fuel products D1

x136 Producer Price Index: PPI: Manufactured products D1

x137 Housing Price Index: Single Detached House D2

x138 Housing Price Index: Town House D2

x139 Housing Price Index: Land D2

x140 Housing Price Index: Single Detached House: including Land D2

x141 Housing Price Index: Town House: including Land D2

x142 Export price D1

x143 Import price D1

Aauils nN9A1TEUIeLsEInA ANk Stationary
x144 Exports Value D2

x145 Imports Value D1

x146 Net Trade Level

x147 Terms of trade D1

x148 Import Volume Index D1

x149 Export Value Index D2

x150 Balance of Payments: Exports D2

Aaulg ﬁ'mﬂsfa"'ue] (Other) ANWUE Stationary
x151 Leading Economic Index: BOT D1

x152 Coincident Economic Index: BOT D1

x153 Business Sentiment Index: Whole Kingdom D1

x154 Private Investment Index D1

x155 Thai Industries Sentiment Index (TISI) D1

x156 TISI: Purchasing Order: Total D1

x157 TISI: Purchasing Order: Total: Expectation: 3 Months D1

x158 TISI: Sales: Total D1
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Aawils FauilsAu ¢ (Other) ANHUE Stationary
x159 TISI: Sales: Total: Expectation: 3 Months D1
x160 Consumer Confidence Index D1
x161 Govt Debt: Total D1
x162 External Debt: BOT D1
x163 Government Domestic Debt D1
x164 Construction Area Permitted: BOT: Total D1
x165 Construction Area Permitted: BOT: Residential D1
x166 Construction Area Permitted: BOT: Commercial Level
x167 Construction Area Permitted: BOT: Industrial & Others Level
x168 Commercial Banks: Total Deposits D2
x169 Commercial Banks: Bills D1
x170 Commercial Banks: Loans and Overdrafts D1
x171 Commercial Banks: Investment Level
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AP tladasiaf 1
1 MPI: Cleaning Preparation
2 Commercial Banks: Investment
3 Mining Production: Crude Qil
4 Mining Production: Condensate
5 Production: Textiles: Garment
6 MPI: Construction Materials
7 Mining Production: Natural Gas
8 Petorium Production: LPG
9 Production: Food
10 MPI: Textiles & Textile Products
11 Capacity Utilization Rate: Construction Materials
12 MPI: Beverages
13 Mining Production: Tin Concentrate
14 MPI: Pulp & Paper Products
15 MPI: Petroleum Products
16 MPI: Chemical Products
17 Production: Petroleum Products
18 Production: Vehicles & Equipment: Exclude Tyre
19 Production: Construction Materials
20 Production: Textiles 2
21 Cement Consumption
22 Petorium Production: High Speed Diesel Ol
23 Unemployment Rate
24 Production: Upstream Petrochemical
25 Production: Electric Motors
26 Petorium Production: Grease
27 Labour Force: Whole Kingdom: Current: Unemployed

28

Petorium Production: Gasoline: Unleaded 91
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AR tladagaf 1
29 MPI: Iron & Steel Products
30 MPI: Footwear
31 Production: Beverages: Liquor
32 Capacity Utilization Rate: Beverage
33 MPI: Electrical Appliance
34 MPI: Rubber & Rubber Products
35 Construction Area Permitted: BOT: Industrial & Others
36 Capacity Utilization Rate: Petroleum Products
37 Capacity Utilization Rate: Electrical Appliance
38 Petorium Production: Gasoline: Unleaded 95
39 Capacity Utilization Rate: Footwear
40 MPI: Products of Leather & Leather
41 Capacity Utilization Rate: Products of Leather & Leather
42 Production: Block Rubber
43 Labour Force: Seasonally Inactive
44 Price-earnings ratios: SET
45 Mining Production: Gypsum
46 Petorium Production: Low Speed Diesel Oil
47 Capacity Utilization Rate: Pulp & Paper Products
48 Production: Pulp
49 Construction Area Permitted: BOT: Commercial
50 External Debt: BOT
51 Capacity Utilization Rate: Chemical Products
52 Commercial Banks: Loans and Overdrafts
53 Real Effective Exchange Rate Index: Trade weight Broad 21
54 Petorium Production: Lubricant: Benzene
55 Capacity Utilization Rate: Cleaning Preparation
ANAL tladasiad 2

MPI: Exclude Liguor
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AR tlasagaf 2
2 Capacity Utilization Rate: Exclude Liquor
3 Capacity Utilization Rate
4 Exports Value
5 Electricity Consumption: Large Scale Business
6 Shipment Index
7 Capacity Utilization Rate: Vehicles and Equipments
8 MPI: Vehicles and Equipments
9 Export Value Index
10 Balance of Payments: Exports
11 Retail Sales Index
12 Motor Vehicle Production: Total, excludes Motorcycle
13 Production: Vehicles & Equipment: Tyre
14 Electricity Consumption: Total
15 Electricity Consumption: Medium Scale Business
16 Production: Compressor
17 Capacity Utilization Rate: Iron & Steel Products (IS)
18 Motor Vehicle Production: Motorcycle
19 MPI: Electronic Products
20 Imports Value
21 Import Volume Index
22 Production: Textiles 1
23 Construction Area Permitted: BOT: Total
24 Construction Area Permitted: BOT: Residential
25 Petorium Production: Lubricant: Diesel
26 Production: Electronic & Electrical Products: Integrated Circuit
27 Business Sentiment Index: Whole Kingdom
28 Thai Industries Sentiment Index (TISI)
29 Capacity Utilization Rate: Rubber & Rubber Products
30 Coincident Economic Index: BOT
31 Forex: Thai Baht to Japanese Yen: Mid
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AR tlasagaf 2
32 Capacity Utilization Rate: Electronic Products
33 Govt Debt: Total
34 Forex: Thai Baht to Swiss Franc: Mid
AP tladasiaf 3
1 Hour Worked: 20-29 Hour
2 Hour Worked: 50 Hour
3 Hour Worked: 30-34 Hour
4 Hour Worked: 40-49 Hour
5 Hour Worked: 10-19 Hour
6 Labour Force: UE: Not Looking for Work
7 Hour Worked: 1-9 Hour
8 Crops Production Index: Raw Materials and Fibres
9 Agricultural Production: Raw Materials & Fibres
10 Labour Force: Current: Employed
11 Labour Force: UE: Looking for Work
12 Hour Worked: 35-39 Hour
13 Crops Production Index: Grains and Food
14 Agricultural Production: Oils
15 MPI: Setting Jewellery
16 Commercial Banks: Total Deposits
17 Crops Production Index: Oils
18 Crops Production Index
19 Production: Beverages: Exclude Liquor
20 Capacity Utilization Rate: Tobacco
21 MPI: Tobacco
22 Mining Production: Lignite
23 Housing Price Index: Town House
24 Commercial Banks: Bills
25 Petorium Production: Asphalt
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AR tlajagaf 3
26 Private Investment Index
27 Government Domestic Debt
AU tlasasian 4
1 Agricultural Production: Grains and Food
2 Agricultural Production
3 Electricity Consumption: Household
4 Electricity Consumption: Small Scale Business
5 MPI: Foods
6 Producer Price Index: PPl:Manufactured products
7 Producer Price Index: PPI: All Product
8 Dividend Yield: SET
9 Export price
10 Import price
11 CPI: Headline consumer price index
12 Consumer Confidence Index
13 Market Capitalization: SET
14 Index: SET 50
15 Index: SET
16 Electricity Consumption: Special Business
17 Forex: Thai Baht to US Dollar: Mid
18 Monetary Base: Uses of Base
19 TISI: Purchasing Order: Total: Expectation: 3 Months
20 TISI: Sales: Total: Expectation: 3 Months
21 Money Supply M1
22 TISI: Purchasing Order: Total
23 Mining Production: Zinc Ore
24 Petorium Production: Fuel Oil
25 Producer Price Index: PPI: Mining and fuel products

26

Net Trade
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AP tlasasaf 4
27 TISI: Sales: Total
28 Forex: Thai Baht to Canadian Dollar: Mid
29 Leading Economic Index: BOT
30 Production: Iron and Steel
31 Producer Price Index: PPI: Agricultural products
32 Housing Price Index: Town House: including Land
33 Housing Price Index: Single Detached House: including Land
34 Housing Price Index: Land

AL tlasasiaf 5

1 T-Bill Yield: 6 M (182 days)
2 Government bond yield: 1Y
3 T-Bill Yield: 1 M (28 days)
4 Money Supply M2
5 Money Supply M2a
6 Government bond yield: 5Y
7 Interbank lending rates
8 MPI: Furniture and Fixtures
9 Capacity Utilization Rate: Furniture and Fixtures
10 Prime Rate: Minimum Loan Rate (MLR)
11 Government bond yield: 10Y
12 Production: Electronic & Electrical Products: TV
13 Prime Rate: Minimum Retail Rate (MRR)
14 Prime Rate: Minimum Overdraft Rate (MOR)
15 T-Bill Yield: 3 M (91 days)
16 Terms of trade
17 Forex: Thai Baht to Pound Sterling: Mid
18 Housing Price Index: Single Detached House
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