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Charuwan Chungprasert 2009: Factors Affected to Output per Worker Growth in the
Manufacturing Sector. Master of Economics, Major Field: Economics, Department of Economics.

Thesis Advisor: Ms. Wallapak Polasub, Ph.D. 143 pages.

This paper examines factors affecting the growth in output per worker in the Thai manufacturing
sector. The model applies the Cobb-Douglas production function using secondary data from official
documents dated from 1972 to 2007. Two estimation techniques are used in the Model: the Cointegration
method provides an analysis for the long-run test in output per worker growth and the Error Correction Model
(ECM) assesses the short-run adjustment into the long-run equilibrium. In this study, the two main
assumptions are: (i) labour productivity increases over time represented by the “effective labour unit” and (ii)
capital stock is comprised of “domestic capital stock per worker” and “private foreign capital stock per
worker”. Other variables used in the model include: labour’s quality (years of education), public education
budget per worker, public health budget per worker and a dummy variable for an economic crisis which is

exogenously determined.

The econometric results indicate that output per worker growth is determined, in the long-run, by
the growth of private foreign capital per worker, the growth of domestic capital per worker, the growth of
public education budget per worker and the economic crisis. However, output per worker may deviate from
the long-run equilibrium path because of the shock effects. The rate at which the long-run equilibrium
stabilizes is 37 per cent per time period. These findings provide insights for government agencies interested in
increasing output per worker growth and enhancing long-term stability. The results suggest that domestic and
foreign investors should be encouraged in order to accumulate capital stock in the country. Policies that attract
foreign investment should be implemented, particularly, those involving technological transfers, alongside
stimulus packages that promote private and public investment. Moreover, human capital should be supported
in order to meet different manufacturing technology needs. This could be achieved via multiple strategies
including designing curriculum through collaboration between institutions and private industry, providing

internship opportunities, and promoting basic health awareness.

Student’s signature Thesis Advisor’s signature
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+ p,Govh _, + B.D, +¢, (2.13)

Q ] I as/‘ Y
Fawamsanuwimsaneooniu 3 Tuaou Ao (1) Wan1INATOU Unit Root Y0942
1 A 9 = o Aa 1 a a a 1 @
wlsenge NlFlumsnuiiladenimanensniyaulannananneiive s sy
a v v da
MAYATINNTINMINGA (2) MINATOUANVANNUTIFIna8n M TUIZ82817 (Cointegration
Test) 3¥HINMINIYAU TONNHANAAADHIVOITINUNVAIMTDATZA Az (3) WA
Y
nagoumMsliuaIszezdudigaasninluszeze1 (Brror Correction Model: ECM) 524319

9
MINIYAD TANNHANAAADHIVBITINUN AU TDATZA1NY) UT10az1Den Adil
wamsnaaow Unit Root aaianlsaeg Tuaums
[ 09.:’ Y % ] d' a a a d'
Gl’)tlfﬂi‘ﬂx‘l‘l’illﬂEJﬂL’J‘L!G]’JLUJ‘TI/I'HV]LL’(?fﬂ\iﬂTJg’Jﬂﬂﬁlﬁﬁ‘l&lﬂﬂﬂiuﬁhﬂﬁ‘ﬂ (2.13) KA

i linageuniinuaulidadosnin (Stationary) #30 1 Taeraonl¥n1snado Unit Root

A873 Augment Dickey-Fuller Test (ADF) Al
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A1519% 5.1 WaN1SNATOU Unit Root VoA ILL50199

N3z (In)
o d‘ 1 A a
. NuUIU Lagn o A1INGA
aauls ADF Statistic HanInaaoay
mnzay Mackinnon

Yi 1 -1.12 -3.64 Non stationary at 99%
Ko, 3 1.30 -2.64 Non stationary at 99%
Ker, 6 0.39 -3.68 Non stationary at 99%
Year, 4 -1.22 -3.66 Non stationary at 99%
Goved, , 4 -0.77 -3.66 Non stationary at 99%
Govh_, 2 2.30 -3.65 Non stationary at 99%

< A
NANNUANMIIVUNHHA (In-In, )

Yi 0 -10.14 -3.64 Stationary at 99%
Kp, 3 -2.02 -1.95 Stationary at 95%
Ker, 5 -3.54 -2.97 Stationary at 95%
Year, 0 -7.69 -3.64 Stationary at 99%
Goved, , 3 3.11 -2.96 Stationary at 95%
Govh 1 -5.79 -4.25 Stationary at 99%

HUeLMa: 1. ﬁiJiJﬁ@Hﬂﬁﬂ (Null Hypothesis) fo %’auaﬁﬁﬂmauﬁﬁ Non Stationary

U

2. ADF Statistic Ao AMN19@DAN 1¥NAd0oUaNNATIY

v
S 1 o

3. 91U9U Lag MHWLAN 11191001 AIC NUAIGIgA

4. awlsinaaeveglugiasmsnusssuena (In)

AV AMIAIUIN

31971 5.1 LETAINAMINATO Unit Root Yo 5e19 11nMsf1uImea1 ADF
Statistic 81 T2A1 (At Level) Wi andu13al ADF Statistic Yefaulsaan anfeoninm
139 Mackinnon Critical Value 081afl1foddyneada fiszduninseiudesas 99 3aih
1 liemnsadfiasauuigundn@ uaashdudseie Tuaumsi 2.13) hiflauauda

1aDeTNNNTZAUUDIVOYA (Non Stationary at Level)



94

P
<KX A (% 1

T A o w @ 1 o Y v o oA v o = .
uaierhialsainan Tl ldedlududuigeiune u szAUNAA1IOUATNIL (First
A 1
° ) ~ o 1 1 o 4 ..
Difference) 1taz 11 11nA® 0 Unit Root 9nAT1TH9 Wa1l51n 31 A1du1YTel ADF Statistic Y09
Y 1 Tl o J 1 v o w aa A %
A5 NAMLINNNAITUY39! Mackinnon Critical Value 08190 sd AN 1ada Nza
ANNFOIUANY Na1IAD MIRGYAL TavoinanaaaoiIvessu (Iny,) msnsyayTa
vosdwaimsanyunde (InYear, ) nazmsnsuan Tavessulsznausisiiesyuiaau
1 o A v o W aa A [ A o v
AMHITUGUADRIIVBTAINUY (INGovh, ) MiedAyneadd NizaunNuweiuseeas 99
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uaae aunsnnarantiauaniaedes ATz AUNAA 19O UALMTI (Stationary at First

q

Difference)
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Tagarj1id291nMsNado Unit Root WU dantlsianuaeniudnlsyunienas

nnmsildegluginanisdudunila (First Difference) 30M538n31 | (1) 182 dantlsaies
a va A . &£ g A Ao &
v linuaniaadosnIv (Stationary) Fuilu Tawitou lvnduilulumsnaaeugasninly
. . A o 9 ' v oA @ (% qu/ A
328281 (Cointegration) NAW1l5 luaumsszdetag luduau@eiu aaiu aunsi (2.13)
awnsoth Il lumsdssunamdrsisminaaeugaonimluszeze1a (Cointegration) 18
£ v 9 addy Y I 1o w1 Aa a a 1 o
FawamsdsznumaieIsiazuaaslmmnud Jadeaee tazmsnigan Tnvenananaond
{ v o P9 o

o3I Tuaumsn (2.13) Ianuduius luanyuaaen MIzeze11 (Cointegration

[ 4

Y
Relationship) 114 luduviauaz iemavesnnuduiiug

v v dAa
Nﬁﬂ15‘VlﬂETE)TJﬂ'J1NﬁNWHﬁ!%Qﬂqaﬂﬂ1W1H§$ﬂ$ﬂ13

9

1 A ) a J aa o aa . .
noufzihoyaliinszimeada dany 1diinmsnaaeun1edta (Diagnostic

= [ tﬂy Y A @ a =] [ @ d v
Test) Lﬂﬂ?ﬂﬂﬂiyﬁ’]wuﬁqumﬂﬁﬁuﬂ’]ﬁﬂﬂﬂ@‘(’Jlslf\uﬁUﬂ'ﬂ ‘ﬂﬂ]uﬁ']@]’lllﬂﬁﬂﬁﬁgﬂﬂﬁ']uﬁﬂwu‘ﬁﬂu
J s

49 (Multicolinearity) A2omsN1samdulszansandunus (Correlation Coefficients)

51N IDATEA9) A9AI5199 5.2
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4 " W A ¥ o d 1 @ a 1
VﬂﬁN‘ﬁ 5.2 Mdulseansanaunus (Correlation Coefficient) i‘éﬁﬂ’!N@]’JLL‘]Jif‘]ﬁi%@]No]

danils In'y, In ko, Inke, InYear, InGoved_ InGovh, D,
Iny, 1.00
Inkp, 0.96 1.00
In Kpe 0.98 0.93 1.00
In Year, 0.94 0.93 0.95 1.00
In Goved, , 0.99 0.96 0.96 0.92 1.00
In Govh , 0.99 0.97 0.97 0.94 0.99 1.00
D, 0.28 0.39 0.29 0.40 0.34 0.32 1.00

N7 1IAMIAIUIN

113199 5.2 nun Awlsdass luaumsiianuduiusiuesaoudiegs ua

Y]

1 <} v o Jdo 1 12 1 A o ogjl N o o
’E']fJ"N‘lﬁﬂﬁ"IlJ ﬂ'JHJﬁ?JWLl‘ﬁﬂ\iﬂﬁTJhinJNaﬂﬁ%ﬂﬂ@ﬂﬁﬂﬂ'ﬁjﬂﬂiﬂm ﬂ@]?tlﬂﬁﬂﬂﬁﬂﬂﬂﬂﬂﬁ?ﬂﬂg
aa o J v o da
NNADA @N51]3115]}“?(@\‘]WaﬂTﬁ‘]Ji%ﬂﬂil!ﬂTsll’t’)\iﬁﬂ\lﬂ1§Sg]}’JflﬂTi'Vlﬂﬁ@‘Uﬂ'JT?JE‘T?JWUMGIN@E’IEJﬂTWGlLl
3282817 (Cointegration) HULID Two-Step Approach Niduolag Engle and Granger Tums
ad o w 9

Usznmmaumsi (2.13) M85 Masdesiosfiga (Ordinary Least Square) A1W150UAAY

v o doy o A J a a a 1 @ [ !
ﬂ’ﬂllﬁllwu‘ﬁlli]ﬁ]ﬂﬁﬂd\lNﬁ@]i’)ﬂ?il%iiym‘ﬂjﬁﬂlﬂﬂwaNﬁﬁ@]ﬂﬁ’)ﬁl}ﬂ\uﬁ\iﬁqufﬂﬂ@”I'iNﬁ 5.5

4 Y] Y] o Y] =Y
onaaeuilymiandusiug ludaied (Autocorrelation) #2873 Serial Correlation LM-

Test 91NA15197 5.3 WUIIAT Probability Y84 Obs * R — squared Naminnissautivd iy

aa o Y 1a a A 1 Ao v @ @
nadn 0.1 Mlmlgasauuagiuinimamstssnamiilymandunus ludueq

Y [y o o @
ﬂTﬁ]\‘iﬁ 53 Nam’i‘nﬂﬁﬂ“uﬂﬂJﬂWﬁﬁMWHﬂl&ﬂ?Lﬂﬂ (Autocorrelation)

Breusch-Godfrey Serial Correlation LM Test:

F — statistic 171 Probability 0.20
Obs R — squared 4.04 Pr obability 0.13

N7 AMIAUIN
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(Heteroskedasticity) A183% White Heteroskedasticity Test 91N911519% 5.4 W17 Probability
= 1 [} v o o Aan ) Y a a d' 1
YOIOhs * R — squared UMUINNNTEAVUITIAUNWTDN 0.1 ‘ﬂﬁlclﬂﬂglﬁ‘ﬁﬁllllﬂﬁﬁluﬂﬂ'ma

= 1 Lﬂ' 1 L} 1 tﬂ'
ﬂ13‘]_]i$3JTﬂlf’ﬂiﬁjflJu141ﬂ’NmHJi‘]Ji’J‘Ll"’U’f)\1ﬂ"lﬂ’JHJﬂﬁ"IﬂLﬂa@uﬂluu@]a$%’3\‘ll’m1qmﬂ\1ﬂ

o v : 4y 4
3197 5.4 wamsnagevilymaanuulsdivvessanuamanion liaed

(Heteroskedasticity)

White Heteroskedasticity Test:

F — statistic 1.90 Probability 0.092

Obs "R — squared 16.74 Pr obability 0.116

N7 IANMIAIUIN

nanlagagll mﬂwamﬁmaﬂuﬁ:}ugmmNﬁﬁﬁ%’wqﬁu wun §liifymeanduiug
luses (Autocorrelation) az lifailymanuudsUsiuvesinnunaamaon lingd
(Heteroskedasticity) Lﬁ@dmﬂmiﬂﬂﬁ 8 Unit Root 42873 Augmented Dickey-Fuller Test
(ADF) vzeuddamlududsanuamanaon a1 18manunaamaeuiimuzeay

(White Noise Error)

1INM5 197 5.5 uaaswamsaniladehiinanemsniyay TnvonananaeiIve s

15997 WU A1 RANAY 0.9933 05110 1411 msnSyduTavesiladeaisy laun msazau
dy 9 1w dy Y

nuansiiesaumelulszmadeiivewssam (Ink, ) msazauyuansiiiowun
1 1 % o = =2 P~ 1
A9YsEmARo IV AT (In Ker, ) Pummsnyunde (InYear,) swilsznuseny
AumaAny e Ive Il (InGoved, ) IW1lsEu518918MUNT AT UG UABHIVET
13991 (InGovh,_) nazangingawsugn (D,) amsaldeiuiemaniynulaves
HaNAAADT VDTN (Iny,) TAllszmnmdesas 99 Taslin1 F — statistic 1Ay 725.80

Y I 1 a a o 1 = Aq Y a a a
ueradlimiud manTyay Iaveailaten1se danummnzavilyesuemsniymulaves
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M3 5.5 wamsmallszanaildeninadomsnsyay Inveanananao i I TN

fmls : 'In Y
manszans ATV UINNIGIY Mmaoa t
mnadi 4.50 0.67 6.75
Ink,, 024 0.08 2.85
Ink,. 020 0.04 5.6
InYear, -0.04" 0.26 -0.17
InGoved , 022 0.12 1.83
InGovh, , 0.04" 0.14 0.30
D, 017 0.06 -3.10
R —Squared =0.9933

AdjustedR — Squared =0.9920
S.E. of Regression =0.07

Hk

F — statistic =725.80

Durbin— watson =1.22
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msfinyunde (InYear,) tazm3ns iy Tnvesuilsznasensdumsas1saguaon)

o W

Y0415 (In Govh, ) ndv lifivedAgmeada
Y] Y a Q‘{ﬁ} ax o o 9 A 9 us/‘ 1 A
waannlsznumdulszanidieithasaeaiosiga (OLS) uda duaeliaons
Uszmnumanuaaanaou (£,) Tuaumsinaasiladsilinadensnsay@u Tavoinanan
1 1 k4
ADHIVOTINU 1NIINIMATDD Unit Root MANUAMIAIAAD UL UL AuTAaDeTn W
(Stationary) &4 5291 1(0) ¥30 T nuv lifinundwdquuazanu Tdudesn lduaznul Ty
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1 (LY L4 U LY L4
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. .. o Y a a [ I FY~4 [ 1
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. U Lag o AINgA
s ADF Statistic Nan1Inaaeu
Mgy Mackinnon
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MINAUING N 1 YaAIHAANUNNINTIY TIUIULTINY HASHANIANDTIVDITINU TUAIAYAAIMATIN B TIMAINUFIUN.A. 2545

5 WaaSaiuIasIn msnlamunlag SmMnssny’ msnlamunlag HANANABTIVOITINY msnlamunlag
i VM) (owaz) GIN) (3owaz) @m/auil) (Goway)

2515 17,285,649,300 351,450 49,183.81

2516 23,065,352,520 33.44 1,201,130 241.76 19,203.04 -60.96
2517 30,488,134,280 32.18 1,693,630 41.00 18,001.65 -6.26
2518 33,974,472,230 11.44 1,355,800 -19.95 25,058.62 39.20
2519 40,855,022,284 20.25 1,145,380 -15.52 35,669.40 42.34
2520 50,181,367,680 22.83 1,327,300 15.88 37,807.10 5.99
2521 58,917,497,630 17.41 1,473,900 11.04 39,973.88 5.73
2522 70,150,161,060 19.07 1,722,500 16.87 40,725.78 1.88
2523 86,311,679,000 23.04 1,786,900 3.74 48,302.47 18.60
2524 103,399,995,000 19.80 1,739,300 -2.66 59,449.20 23.08
2525 111,663,975,000 7.99 2,004,500 15.25 55,706.65 -6.30
2526 128,765,988,000 15.32 1,840,100 -8.20 69,977.71 25.62
2527 138,101,324,000 7.25 1,942,720 5.58 71,086.58 1.58
2528 139,430,200,000 0.96 2,309,300 18.87 60,377.69 -15.06

€Cl



MSNUINN N 1 (AD)

" wanTuatIasIN msnlagnlas S1UNsINY msnlasunlas HANANART IV T INY manlasunlag
. (VM) (3owaz) GIN) (3owaz) @m/au/il) (3owaz)

2529 155,803,196,000 11.74 2,035,400 -11.86 76,546.72 26.78
2530 185,227,416,000 18.89 2,830,500 39.06 65,439.82 -14.51
2531 226,910,957,000 22.50 2,458,300 -13.15 92,304.01 41.05
2532 277,773,396,120 22.42 3,367,700 36.99 82,481.63 -10.64
2533 339,705,296,000 22.30 3,130,700 -7.04 108,507.78 31.55
2534 401,279,768,000 18.13 4,088,000 30.58 98,160.41 -9.54
2535 465,464,098,160 15.99 4,079,300 -0.21 114,103.91 16.24
2536 534,752,954,450 14.89 3,958,900 -2.95 135,076.15 18.38
2537 615,117,064,000 15.03 4,660,800 17.73 131,976.71 229
2538 731,360,546,000 18.90 4,374,800 -6.14 167,175.77 26.67
2539 827,058,743,000 13.08 4,742,900 8.41 174,378.28 431
2540 887,201,688,000 7.27 4,289,800 -9.55 206,816.56 18.60
2541 886,657,920,000 -0.06 4,774,500 11.30 185,706.97 -10.21
2542 994,160,622,000 12.12 4,652,000 -2.57 213,706.07 15.08

144!



MSNUINN N 1 (AD)

" HanTaetinas msnlaeumlag Sy’ msnlazunlag HANANADTIVOMTINY msnlaeumlag
e M) ($ouaz) (AY) (Sowaz) @n/auil) (Sowaz)
2543 1,072,052,304,000 7.83 5,085,600 9.32 210,801.54 -1.36
2544 1,104,788,258,000 3.05 5,013,800 -1.41 220,349.49 453
2545 1,190,807,000,000 7.79 5,088,700 1.49 234,010.06 6.20
2546 1,342,008,022,000 12.70 5,384,100 5.81 249,253.92 6.51
2547 1,491,949,548,000 11.17 5,704,600 5.95 261,534.47 493
2548 1,640,218,101,000 9.94 5,595,000 -1.92 293,157.84 12.09
2549 1,818,047,088,000 10.84 5,619,600 0.44 323,518.95 10.36
2550 1,967,408,810,000 8.22 5,550,400 -1.23 354,462.53 9.56

a o J o 1A a a
WUOIHR: HAANUNUIATIN AUININYIAUANYOITUAWALUT NI IUNIAGATIHNTTY
N ' FNINNUAUE NI TURAILUATHT NALALAIANUNITA
ANINOUADAUNIINA

GDP MAgAa NIl 1 11A1A9N112545

INMIRMIUIV HARAAADHIVOWTINU = -
mmu@mm‘nﬂuqmmmiu

Scl



M Y Y 4
MNUINA 0 2 Yyammsagaunuanslesdu tazmsazaunuonsidesdululszmsadeiivewssnunazmsazaunuoTiedun

ANUTLNANDIIVOIUTINY B TIANAINFIUN.A. 2545

A 9
ﬂ”lﬁﬁ%ﬁuﬂﬂﬂ MINUUBAU(UIN)

MIALANNUD 135109 UABIIVDINTINU(LIN/AY)

e Tubzma' msfsuwnlas ealszma’  msfReumlas Nabsuma' menfaswmlas madsume®  msnfasumlaa
2515  30,865,934,871.43 796,565,128.57 87,824.54 2,266.51

2516  39,152,317,663.54 26.85 1,037,678,336.46 30.27 32,596.24 -62.88 863.92 -61.88
2517  50,286,185,156.65 28.44 1,543,318,843.35 48.73 29,691.36 -891 911.25 548
2518  56,129,268,452.70 11.62 1,775,144,547.30 15.02 41,399.37 3943 1,309.30 43.68
2519  61,355,926,103.20 9.31 1,974,081,896.80 11.21 53,568.18 29.39 1,723.52 31.64
2520  71,187,241,758.67 16.02 2,311,222.241.33 17.08 53,633.12 0.12 1,741.30 1.03
2521 82,541,117,582.45 15.95 2,640,538,417.55 14.25 56,001.84 442 1,791.53 2.88
2522 98,480,822,988.42 19.31 3,151,317,011.58 19.34 57,173.19 2.09 1,829.50 2.12
2523 124,448,320,714.22 26.37 4,182,588,285.78 32.73 69,644 .82 21.81 2,340.70 27.94
2524  149,377,656,098.42 20.03 5,878,845,901.58 40.56 85,883.78 23.32 3,380.01 44 .40
2525 165,964,149,544.98 11.10 6,781,695,455.02 15.36 82,795.78 -3.60 3,383.24 0.10
2526  185,768,273,254.89 11.93 8,324,839,745.11 22.75 100,955.53 21.93 4,524.12 33.72
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MS1INUINN N 2 (AD)

Ay
MIASANNUONITIVBIAU(UIN)

miazaunuma‘snﬁmﬁudeﬁ’wmnmam(um/ﬂu)

-
. Tuilszma’ maaumlas  madszma’ malaeunlas Twlszma' msafReunlas dadssme’ msnfamanla
2527 200,910,983,888.76 8.15 10,015,696,111.24 2031 103,417.37 2.44 5,155.50 13.96
2528 214,257,681,442.04 6.64 10,952,758,557.96 9.36 92,780.36 -10.29 4,742.89 -8.00
2529 232,243,856,166.99 8.39 12,265,762,833.01 11.99 114,102.32 22.98 6,026.22 27.06
2530 262.,852,115,503.05 13.18 15,141,310,496.95 23.44 92,864.20 -18.61 5,349.34 -11.23
2531 306,606,761,361.28 16.65 24,827,397,638.72 63.97 124,723.09 3431 10,099.42 88.80
2532 367,775,220,447.25 19.95 39,178,337,552.75 57.80 109,206.65 -12.44 11,633.56 15.19
2533 436,532,096,141.54 18.70 60,891,003,858.46 55.42 139,435.94 27.68 19,449.65 67.19
2534 540,341,422,641.37 23.78 80,211,065,358.63 31.73 132,177.45 -5.21 19,621.10 0.88
2535 657,952,079,519.02 21.77 90,000,964,480.98 1221 161,290.44 22.03 22,062.85 12.44
2536 783,663,310,982.80 19.11 101,164,919,017.20 12.40 197,949.76 22.73 25,553.79 15.82
2537 943,624,367,582.63 20.41 115,926,235,417.37 14.59 202,459.74 2.8 24,872.60 -2.67
2538 1,149,278,637,001.88 21.79 133,770,576,998.12 15.39 262,704.27 29.76 30,577.53 22.94
2539 1,381,602,707,732.22 2021 156,778,040,267.78 17.20 291,299.14 10.88 33,055.31 8.10
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. Tulszmea' msnlasunlag madszme’ manfdsunas  lwdszma' mswlasumlas madssme’ msnlasunlas
2540 1,536,245,135,102.55 11.19 217,330,200,897.45 38.62 358,115.79 22.94 50,662.08 53.26
2541 1,602,965,954,662.22 434 320,931,645,337.78 47.67 335,734.83 -6.25 67,217.85 32.68
2542 1,586,120,205,867.77 -1.05 367,726,806,132.23 14.58 340,954.47 1.55 79,047.03 17.60
2543 1,556,245,642,092.14 -1.88 447,328,189,907.86 21.65 306,010.23 -10.25 87,959.77 11.28
2544 1,475,880,964,556.51 -5.16 585,604,461,443.49 30.91 294,363.75 -3.81 116,798.53 32.79
2545 1,434,322,902,773.15 -2.82 668,534,097,226.85 14.16 281,864.31 -4.25 131,376.21 12.48
2546  1,401,504,933,023.06 -2.29 782,089,796,976.94 16.99 260,304.40 -7.65 145,259.15 10.57
2547 1,345,523,766,040.71 -3.99 962,412,473,959.29 23.06 235,866.45 9.39 168,708.14 16.14
2548 1,337,218,851,891.05 -0.62 1,156,655,202,108.95 20.18 239,002.48 1.33 206,730.15 22.54
2549 1,318,714,474,532.48 -1.38 1,386,001,253,467.52 19.83 234,663.41 -1.82 246,636.99 19.30
2550  1,292,413,487,137.35 -1.99 1,561,407,192,862.65 12.66 232,850.51 -0.77 281,314.35 14.06
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a o AN 1A = a = o = = =
MINNHUINN N 3 i]’lu')ulﬁ\‘l\ﬂuﬂulllﬂﬂ'lﬁﬁﬂlﬂ UNITANBN llagflnu’)uﬂﬂ’liﬁﬂ};l'll;ﬂﬂEJ"‘UENLLi\?\ﬂﬂlﬂﬂ’]ﬂ@ﬂﬁ’]ﬁﬂiiﬂ

SHIUTINU (AN . manfasumlag
e , . Umsanvunde’d)
Tisimsanw msfaswmlasGesay)  Amsany  maasumasGeway) (3euaz)

2515 38,550 312,900 443

2516 130,120 237.54 1,071,010 242.29 4.65 493
2517 122,660 -5.73 1,570,970 46.68 471 1.34
2518 105,700 -13.83 1,250,100 -20.42 4.62 -1.94
2519 90,390 -14 .48 1,054,990 -15.61 447 -3.15
2520 111,400 23.24 1,215,900 15.25 4.70 498
2521 118,500 6.37 1,355,400 11.47 4.76 1.31
2522 145,900 23.12 1,576,600 16.32 481 1.09
2523 139,600 -4.32 1,647,300 448 4.88 1.50
2524 101,800 -27.08 1,637,500 -0.59 4.85 -0.61
2525 122,100 19.94 1,882,400 14.96 4.96 2.21
2526 71,800 -41.20 1,768,300 -6.06 5.15 3.87
2527 123,600 72.14 1,819,120 2.87 5.12 -0.51
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MSNUINN N 3 (AD)

o 1
n.a : MM () : ’?Jmsﬁnmma'gz(’?]) misﬂﬁ'ﬂmsﬂm(%'aﬂaz)
Nigimsanm msdesumlas@esay)  AmsdAnmn mstasunlasdesaz)
2528 102,600 -16.99 2,206,700 21.31 5.49 7.21
2529 79,900 -22.12 1,955,500 -11.38 5.51 0.24
2530 136,800 71.21 2,693,700 37.75 5.66 2.85
2531 85,900 -37.21 2,372,400 -11.93 6.33 11.78
2532 123,700 44.00 3,244,000 36.74 5.97 -5.67
2533 97,900 -20.86 3,032,800 -6.51 6.39 6.94
2534 120,800 23.39 3,967,200 30.81 6.30 -1.35
2535 117,000 -3.15 3,962,300 -0.12 6.26 -0.69
2536 89,600 -23.42 3,869,300 -2.35 6.66 6.37
2537 105,900 18.19 4,554,900 17.72 6.49 -2.51
2538 96,900 -8.50 4,277,900 -6.08 6.79 4.65
2539 85,700 -11.56 4,657,200 8.87 6.83 0.59
2540 83,200 -2.92 4,206,600 -9.68 7.16 4.81
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° 1
Uw.a1. : AT (1 : ?Jmsﬁnmmégzﬁj) mssﬂﬁ'ﬂuuﬂm(%'aﬂaz)
Tudimsany  msfasumlasGesay)  dimisdnmn msasuulasGesaz)
2541 66,500 -20.07 4,708,000 11.92 7.36 2.78
2542 105,500 58.65 4,546,500 -3.43 7.50 1.89
2543 98,100 -7.01 4,987,500 9.70 7.58 1.09
2544 101,500 3.47 4,912,300 -1.51 6.55 -13.51
2545 113,000 11.33 4,975,700 1.29 6.71 2.38
2546 98,400 -12.92 5,285,700 6.23 6.93 3.22
2547 130,500 32.62 5,574,100 5.46 6.93 0.10
2548 133,800 2.53 5,461,200 -2.03 7.29 5.13
2549 137,700 2.91 5,481,900 0.38 7.52 3.15
2550 141,000 2.40 5,550,400 1.25 7.63 1.42

Au7: ' dTnAuanauveana (2515-2550)

g mﬂmiﬁmm %’mauﬂmiﬁﬂmméa =

g v = Ay yo =
Nﬁi'JiJ‘lleJ\1L'Jﬁ']‘l/lGl"]fﬁluﬂ']iﬁﬂ‘H']ﬂJ@\HLiQ\T]uVI‘lﬂﬁ‘Uﬂ'ﬁﬁﬂH']

o Ay Yo =
ﬂWu'Ju!!i\N"lu‘V]qﬂi‘Uﬂ15ﬁﬂE1

1€l
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M319WUINN 1 4 YaR1eulszaUITIe918SFUINATUMSANBIADITIVEIUTITUIAZAIUMS

ABITUGUADNIVDIITINY & 31AIAINTFIUNA. 2545

swilszanameniesginawinag)

U Sunsann manfaenlasosay) MUTIEIFUGY manfaunas@esaz)
2515 2,511 1,637

2516 784 -68.76 474 -71.03
2517 689 -12.19 413 -12.96
2518 1,260 82.91 739 79.00
2519 2,246 78.30 1,178 59.48
2520 2,621 16.69 1,405 19.20
2521 2,900 10.63 1,598 13.79
2522 2,953 1.85 1,589 -0.57
2523 3,404 15.26 2,114 33.03
2524 5,305 55.83 2,737 29.50
2525 6,424 21.10 3,513 28.32
2526 8,531 32.79 4,408 25.51
2527 9,617 12.73 4,874 10.57
2528 8,507 -11.54 4,638 -4.84
2529 9,853 15.82 5,901 27.22
2530 7,371 -25.19 4,362 -26.08
2531 9,064 22.98 5,381 23.37
2532 7,332 -19.11 4,570 -15.08
2533 8,985 22.55 5,927 29.70
2534 9,211 2.51 6,530 10.17
2535 12,185 32.29 7,548 15.59
2536 15,133 24.19 9,945 31.76
2537 16,579 9.55 12,500 25.69
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ailszanasgaesgua@inam)

-
U MUM AN msaﬂ%"wuﬂm(%’aaaz) AU TG nmﬂéwuﬂm(%’aﬂaz)

2538 20,939 26.30 17,155 37.24

2539 22,652 8.18 21,727 26.65

2540 32,850 45.02 30,701 41.30

2541 40,018 21.82 32,816 6.89

2542 46,763 16.86 29,807 -9.17

2543 39,462 -15.61 26,594 -10.78

2544 43,119 9.27 30,082 13.12

2545 43,296 0.41 31,411 442

2546 41,407 -4.36 37,677 19.95

2547 42,015 1.47 33,140 -12.04

2548 47,904 14.01 40,924 23.49

2549 51,099 6.67 41,547 1.52

2550 60,931 19.24 51,091 22.97

S ' v Y = A
HUYLYie: Lﬂuﬂﬂﬂﬁ%ll']mﬁ"IfJﬂ']fJiﬂ‘].l']ﬁﬂTUﬂ"lﬁﬂﬂHH!a%ﬁ’]‘ﬁ’]ﬁﬂlqmiu‘ﬂmt -1

d' (-] %
Ay ddpulseum
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MINAaad Unit Root, Cointegration #4a% Error Correction Model

4 [ o 4 [ a
Tumslddoyaoynsunan (Time Series) toAnHIAMUA VLT VD IR 5 T
PR v Aq v o VA . A .
WTHMAaTIY indeyaoynsuan lstanyae liila (Non-Stationary #3® Stochastic
Process) NA17A0 ANNGAY (Means) agA1u1l51)59u (Variance) voadoyalinndaounilasly
o a [ 1 LA 1 o a
auszeznawal wiliineilymanuduiusiwsyninedunlsdase (Multicollinearity
4 1Y 1Y) P ] a o
n3o Collinearity) ¢ Lﬁeamfﬁ]agmmmauwuﬁﬁ"lmﬁ'ma (Spurious Relationship) U937
wls damalimsdnadaneadanyszunams 1auanuewd e (Biased) uaz liaudunan
. L Y o Y Ao 1A 9 ' %
(Inconsistent) 0 nhdeyanNanyus litanlFlumsdszunuaumsoanosszniedauls
] Y
aynsuna 2 mlugives Level (1 (1)) dinaglda R? gawn inaaindauisnseeoad)

o o % Y] 4 1 [ g
anuduiusaonuluanyazveuIouIal (Correlated Trend) M1NANIUANHULAUFIUNN
IATHY N9 (Underlying Economic Relationship) luvazn DW. (Durbin-Watson Statistic) GRER

4 o 4 % (=% d’ % U (=% 1
INo91ndutlsanunAaIAnasY (Error Terms) NANNFURUTHINULAZ A UDEINN

o (% 1 4 a o ana
(Autocorrelation) mﬂﬂﬂluﬁmmm? m%ﬂmﬁaalummmﬂwmﬂmsy;@ummu Cointegration

'
AA v

) A < v A
1@z Error Correction 19ansniunldinsizvinudeyaoynsunarniianyme line1d

o

A Y I A A a 4 o A
Lumﬂ1ﬂﬁ1m§ﬂ1mﬂulﬂimmalum'u‘wﬂﬁ’fm HAZUATICUHIANVAUNUTITIAAININTSYS

9

v @ 9 [ 4 @ ~ =\ = [ =1
EJ"I’Ji%W’JNG]’JLL”]Ji”lﬂIWJ@]N (399T9A UNYLAT, 2538) UT19ATIDYA AU
ﬂ]ﬁﬂﬂﬁ@ﬂﬂ31uﬁﬂﬂl®\15{l]®ﬁﬁ (Unit Root Test)

2;' o { Y
TudunsnueIn1snadol Cointegration Suilunazdonsudnyazvosdoyaoynsy
NANNTaNYULI (Stationary: | (0)) %30 13113 (Non-stationary: | (1) ) tiiehaz IdidenITms
1 ::; [ o z:; 9 dg’ d! 9 = A
YsznamMNrmNe U UMD UTIAINAI WU B0 YNTUNIAURMUAVITAYDI Non-Stationary
"9 o 1 = . [ J an . . <3 o 9 £y
HAAINYBYAAINA1IY Unit Root 1]1e3A1l52n0D 35013 Differencing Nzgniimn 1y nagon
Y A . . Y = va I . o A Y qu/ ]
UoyaNHIUMNT Differencing 1319z NnaIaumilu Stationary ufe Uayativg nou
. . = o . ~ A A 1 . . (= @
Differencing 39¢N5¢A Integration N 1 Y59 | (1) 10N 1UNIZVIUNS Differencing v liflszay
. =) d' A . I a o
V99 Integration 159 | (0) TagNmsnagauANUa (Stationary Test) AUATZUIUNTOTLIAD
ulslgmdusvesdriueslus@a (Stochastic Process) 31 iimsilasunasvesuusians
o d’ A 1Y A A ) [ d' 1 v
duifloanninamse I driimsiwasuutasveswuusiaesd wieawannal Laadg

Y 1 o3| . A o @ 1 | . g1 A a
u5a9na11ilu Non-Stationary Tuvsizn@nlsaana1azilu Stationary Naiotiio MsoFune

[ d' Y1 o v v = d' ] d'l d‘
dalsnlgadmlsvesdriuesluefaninaasasiaial lashaunas anuulslsiu uag
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! ! . Y] Y1 A £ Ay & ~
ﬂ’l%@ﬂﬂ?’lul!ﬂﬁﬂﬁ?u’ﬁ?u (Covariance) lGU']Glﬂaﬂ’]ﬂ\?ﬂﬂ’]ﬁﬂ\iﬁiﬂl%’lﬁ’]ﬂaEJﬂTW SHIDT1VNAITY

[ 3 o = 9 [ 1 a a1l o I
W‘LlW?H%Wﬂﬂﬁﬂﬂ?WLﬂUﬂTﬁﬂﬂﬂﬁT'} !,LazmguﬂumamnqaaEmemaJ guuanals X yu

Stationary alén
1. Mean: E(X,) = &: Aundsiiannam
2. Variance:Var(X,) = o*: anuuilsisaviainan

3. Covariance: Cov(X,, X,,,) = E[(Xt — )Xk —,u)] =y anulsaausani

' A
AN

TunsNAaaY Unit Root n308UAUANNENRUTUDIYOYA (Orders Integration) 1D
NAADY Stationary A1315aNAa0Y 1AA183IFM5V04 Dickey and Fuller (Dickey-Fuller Test: DF

1 1 Y
Test) FasuAUA8MsUszanam lunuuiiaed First Order Autoregressive Aail
X, =pX ,+& v

Tagn X, do  @wlslas Ndeamsdnu1 (Random Variable) $I0nivua
t M
Tagaulsvesdaiuesluedn (X, )
4
p feo  duilszanfuesduilsanuaiin (Lagged Variable) Yo30ynsu
1

& ﬁ ®  Error Term

4
N1INATDU Stationary ﬂz‘ﬂﬂﬁ@llﬁll‘ﬂigﬁ‘i/l‘ﬁ@]’JLL‘]J'iﬂ’J”IEJaTGIB)'JTGU’ENi’JHﬂﬁJL’Ja"I (p)

) Y
Tasidou lu dail

H, : p =1(Non-Stationary)
H, : p <1(Stationary)

81M3NATOY Unit Root MieunsolJiasauufgiunan (Null Hypothesis)

v o w 1

1 ' 1 [ <3|
H, : p =1viomsiszinma p hinana1eon 1 edrsiidodinn uaasin oynsunar X i
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Non-Stationary Tunigassfudiu dimsdszanaem p feeni 1 ediivedinn naasin
< . ' < g 0 W Y I S I
pynsuna X, 1ilu Stationary 9819 150a1m manageviiamnsoi lasnmanilsaniiouny

d‘ ' A
aumsh (v 1) nanfo
AX, =X, +eé, (¥2)
Fanne X, = L+60)X, +& luaumsii (v 1) Wues Taoii p = 1+ 6) $160 Tu
aumsf (v 2) Tauiluay 921891 p luaums @ 1) wiisnfosnii 1 dauiu awnsoagyldh
msdfias H, 0 = 05ailumseensu H, : 6 < 0wineanud p < Luaaai X, Hdnyae

A 1 a 1< 1 @ A
ua nazdus liamnsodfias H, : 0 = 018 Amaneanwi X, ldnvue Tl

I a a 1 % o v
o X dunuadudegy dalinnu Tdudeana lswegdie (Random Walk with

Y
Drift) (5@ 013 092eu Ui ldaail
AX,=a+60X_ +e&, (v3)

I a Aa 1 $ o a
uazd X Duuuadudegu Fedinnu Tdudesna 1y vazlivu Tl wnangadu

e

[

(Linear Time Trend 139 Stochastic Trend) ’i%ll’e)‘cjﬁ%‘c’l mmmm%L“ﬁammuﬁwaeﬂﬁ' AU
AX, =a+ pt+6X, , +e¢ (v4)
{ % o o 1 @ . 1

Tagiit= 1 densgihmsnadou H, 6 = 0 Tasli H, : 6 < Liswi@eanuiina1imn

H19au Tawer31)uda Dickey and Fuller IdWansanaumsnanes 3 jiuuuiiuanaradulunis
L= . A Iti! % 1 Y 1

NAAOUIN Unit Root ©30 119 3 aumsaina1n laun

AX, =6X, , + ¢ (Random Walk)

AX, =a+6X_, +¢ (Random Walk with Drift)

AX, =a+pt+60X, , +¢ (Random Walk with Drift around a Stochastic Trend)
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Tasdamsimes nogluanuaulalunnaumsie @ dliaunsolfas Hy:0 =0

= CZ

1 <3|
18 naaei1 aynsunan X, 928 Unit Root 3 alinaiauiiaiiyu Non-Stationary tazaunsnagl

q

9
18731 manadouriuiiar hinana1991n 0 eeniided Ay neada uatimsnadoun1 0

9 a

HANA991A 0 PENTIAAYN DA 1aAI DYNINNAIVRI X, UAMANTIA Stationary 1ag

=1 = 1 an .. A o Y v 1 d‘ d' ] .
msuSeuneumanat (t-Statistic) ‘VIﬂ”I‘L!’JEI!Ulﬂﬂ‘]JﬂTVILTiﬂJWSﬁﬂJVI@QiH@HiN Dickey-Fuller

(Dickey-Fuller Tables) ﬁ?ﬂf‘ﬁ_lﬂ'ﬁﬂi]a MacKinnon (MacKinnon Critical Values)

{1 I a A & °
AU uITNMINATEY Unit Root 1A83BM3 Dickey-Fuller Test #311nuuU31004

]
~

9 a o ' A = ¥ o % . £
Nl luminaaey nailaymimnnuaaianasulianuauius U184 (Autocorrelation) Y
< 1 aad ] ) 1 o 3 @
nogldmanan luawseiunldsldedesgndes dai Dickey and Fuller 3¢ Tdsamay
Ysulgamanaaeudenainlmi Tagmauainnua1iveanaan19nilsdudy (Lagged Values

I o { a @ 4 4 o
of First Difference) ¥04 X, Tihiludalshldosuedniie imoudilymludalsaiu
A A Y A A o q YN Y1 A =
AMAIAADU NAIAD MANNAI I AuAITITE1INe N 1 ldmauna1anasun
1MN1Z @) (White Noise Error) o & ~ N (0, o2) uadod linnaunseigadoossnodsy
(Degree of Freedom) LagWaU®3 Autocorrelation é’uﬁuqaﬁgﬁwffﬂﬂ%ﬁﬂﬁ Serial

) Y
Correlation ¥84AIANUAAIAAABUTINA 1Y 355115871 “Augmented Dickey-Fuller Test”

(ADF Test) AdH
k
AX, =6X,, + Z¢, AX,  +& (Random Walk)
i1
k
AX, =a+6X _, + 2 PAX,; + & (Random Walk with Drift)
i1
k
AX, =a+[t+6X, , + Z PAX, , + & (Random Walk with Drift around a Stochastic
i-1
Trend)
Tagh  AX, Ao X, — X,
=) ' ~
(04 19 AN
B Ao du52@NTU09 Time Trend

X

t A® Time Trend
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k

D 4AX,  ADWANTENUYEY Autocorrelation V94 X, SUAUNGINT
i=1

A o Y a d' = d‘ Yoy
k Ap 319U Lag vosdmlsoasziazdny ivoudila
Autocorrelation T1¢111)3 f;f Ueg,
g, A9 AIANNAAIANADUNMNIZEY (Pure White Noise Error Term)

[

AuNATIUNANN 1¥ UM INATOU Augmented Dickey-Fuller Test HanyagAuliy

9

. A 1A . A = va . v A
Dickey-Fuller Test v @ = 0 1179314 Unit Root mauﬂmammﬂu Non-Stationary 41

H, : @ = 0 (Non-Stationary)
H, : 8 < 0 (Stationary)
Tagms 19masana 1o 1dn Augmented Dickey-Fuller Test /3euifieusuan

ANHAINAI19904 Dickey and Fuller #13071309A MacKinnon 81 i sauuagiuman
H, : 0 =0uaaan X, ﬁﬂmauﬁ&ﬂu Stationary at Level 1130 Integrated‘ﬁ 0 [Xt ~ 1 (O)]Lm'
a'liansalas H, 1y =014 uaasd eynsunarvessiuls X, Jdnyaz Non-
Stationary 90199 Integrated iué’ué’uﬁqmduﬁn Lmzmmfmzﬁmﬁ Difference ﬁﬁllﬂi‘ﬁ
Anyn udwhmInaaeUANNATIUYDY Augmented Dickey-Fuller Test ﬁﬂﬂizwu"lﬁﬂmﬁmﬁﬁ

< .
11l Stationary

Y ]
Tuaoulumsmnuasiuiu Lag iwimzay ansal¥adaves Akaike Information

o A

Criterion (AIC) #IM15180n0311U Lag vanzauaziinisiaon Lag A11aA1 AIC Arga uazag

4
v A

I~ A o Y o Qa: =\ ~

i1 Lag i vnuusiassiuiianuvivs aunga dail
AIC =T log||+ 2N

9 IUIUAI0E

Tagh T

A
=

= Ia 4 . a d . A
2 AMNDIUIUUN (Determinant) VouUN3NFANNLL T3 (Variance) 1179

AMu)51/59199 (Covariance) ¥oIAIANUAAIAAADU



140

NMINAADUAAUNINIL8ZI (Cointegration Test)

A A o A 9 4?’ Y o A~ va
lunsainuuuiaesnainvulseneuaiedulsninaauia Non-Stationary

v
=

30 1 (1) Tagi 1S 1ilunazdoasinims First Differencing 1o 1¥idoyaiianyaiziily 1 (0)

U

v
=

nouziimsdszmnaauuuiinesiinanaielItmshasaesiooNga (Ordinary Least

A = = A 1Y a . . 1 A
Square) L‘WE]‘Haﬂmﬂﬂﬂtyﬂiﬁllmiﬂﬂﬂﬂ&ﬁ/l”lmm%ﬂ (Spurious Regression) Taon Wz 061984
Y o ¥ " o ¥ ' < o .
auhdeyamanivinldluaunmsaaneslugives Level od13lsnnm N9 First
Differencing nougoNne I¥naNansznUIFaLMUN I tuyaesndssuiams ldezua
9 1 A A Y] v W [ 1 o d‘ o Y a
Yoya ludrunnenumsliuarvesdunliaie lunudaesnimlninagasaimnia

IFITHY noluszezen (Loss of Long-Run Economic Information)

4 1
Aty maden lumsdszmnuauuuiaeuneg Naulsmaasygnaee i
@ v Ida [} a’/‘

ANNFUWUTITINAONINIZ8Z81) (Long-Run Equilibrium Relationship) #30 lij1iufio n13
a 4 1 [ [ 1 { [ a
An5121iM3320 1A (Cointegration Analysis) Tanuaziauiaz line ldinailymauns

{ 1 Aa 1w 1 o I
an0eh 131N939 (Spurious Regression) 151316150 19ve Tanyaiziily Non-stationary

A I = A a Y v [ [ 1 ax gy v A
%39 | (1) e Teslimsnaaeuinioylsnuedaunsialteeg 2 35a2enune (1) Mydszum
: o A g a . . £ v o . .

amludnyauzNluaunsfe) (Single Equation Methods) %99 1auaulany Cointegrating

L s & I a ~ 1 I 1 o ~
NNADS IANNADS HHAUDUNABITIN 1 “Two-Step Approach” 1Jumsdszanumuuusiaosn

F v
ﬁﬁugmmmﬂ Ordinary Least Square (OLS) auslay Engle and Granger 121 (2) N3
[ o {3 I A VoA o
Yszanam ludnvaz iy System Method 321du3smsdszmnaminlianuauledy
. . I & Y ' . . 1
Cointegrating nﬂnﬂmmmﬂu”lﬂ”lmﬁ 8N 31 “Full Information Maximum likelihood Approach”
Y 1

(FIML) ﬁﬁugmmﬂﬂﬁa%’mmm‘ham Vector Autoregressive (VAR) Maue 1ag Johansen

and Juselius

£ = 3 dy 0o Aas 9 d‘l
F9TunMsAn¥InSIH921135015904 Engle and Granger 11 19MadoU 1109910
= :JI dyl Y a a a LYY, [ d‘d 1
maanyluadatijaInanuaulansaiyay Taneaanmussnunuiledeniinaaonis
a a a =2 . . J s &

PIYAL TANHAANNLTINY F3TU Cointegrating 1INIADT 1ANNNDT UL LLAZVUIAUD
v Y Y v

aregiiundnengeil lulwaun msnegldmsszanua1da1e75n15ue9 Johansen and

a [

Tuselius 39 bitangay Tunsdindoundaiuilymiesndase (Degree of Freedom) A1
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Y
Juneulumsnaaeunissin 11/d1edu (Cointegration Analysis) TAg3TNTUDI Engle
09/’ 13 )
and Granger 111 X, tiag Y, 929ni3en3udu Cointegrated of Order (d,b) NIER
o 4 o o o
[X,.Y, ~ 1(d,b)] Taesuls lunnaes X, uaz Y, Nnaded Integrated Nouav d[1 (d)]
9 1 i
iy Aaiu szdesiimsnageunuaniaveinlsinuie (Stationary) Tuduaudeanu
Y o Y Aado o 9 A A o

uaninnlszanamsaieisiasdeiiosiiga (OLS) e lvieynsunaivesni

A £ Ao o A
ARIAAAD Y FIUANHUSUDITUNITAIU

Y, =a, +aX, +¢& (v5)

Tagh Y,  feoawilsoase
X, Ao dwlsaw
g foanunaianaou (Residual Term)

o & o 1 A . A Y A £
wasnntiuhannunaiamasu (Residual Term) Nszunaldanaumsa ( 5) a9
auNAldiAuMAY e, MmageuNTnuauia Stationary 150 11 A20n15 1935 Augmented

Dickey-Fuller Test (ADF) Tag'liidoalan1nen (Constant) ttaziud 184a1319a1 (Time Trend)

Kk
Ae, =g+ yiAe, + o, (v 6)

i=1
auuaguluminagounssnlAemi (Cointegration) Av

H, : 4 = 0 (Non-Stationary YERRRYY Cointegration Relationship)

H, : 4 < 0 (Stationary %303 Cointegration Relationship)

MNMInadeUaNNAT MU Ufas H, - A = 0uaaed aausdasziuduls
{ R o
auluaunisn (v 5) Banuduius ludnyazaenIMIzez17 (Cointegration Relationship)
ualunsaif iawnsndas H, 0 4 = 0udasn saulsdaszuazdmlsamluaunmsi v s)
1 ¥ o Jo . . dylw a Ay
lusianuduiusiuluszeze1n (Non-Cointegration) Honvnil mduilsza@nsin lavinms

H v 9
Uszmnmmaumsi (v 5) MeIsihaederiosNiga (OLS) 91 UONNINANILAZYUIAUDA
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Y] ] 4 Y I 1 % @ a =\ [ @ d v
ANVFNNUS Taouaas liimiun navesaudsauuazaulsagseianudunusnulusses

A 1
g5 i
nuudaeImMsUSumIszazau

a1 X, uaz Y, 92 lddeiu (Cointegrate) 1318A21U7 Fulsiaaeafianuduiug
199 Q8N INIL8281) (Long Term Equilibrium Relationship) ualuszozduenrziimsoenuen
Aaen W (Disequilibrium) 18 sty mansadmualiianuamanasuuaunsis 'l
Srefudumanuamanaougasn i (Equilibrium Error) tazamisafiazine1maing

@

amamnaen lnngAnssuszer fufuszozon' 14 snuaisddavesdaunlss o luged
(Cointegration Variables) i® 391381 (Time Path) vosdmsmafiog 145uBNENanINMS
Te910Y (Deviation) 910A8ATNIZESE1 (Long-Run Equilibrium) uagd1ssuuszndv'lalg
qasnmszezen manaou lvesiudsedadesadulsizdemovnunsdevinaves

9 E4
M3oonuenaasn N lunaInszesdu (Short-Term Dynamics) A%

p q
AY, =a, +a,6; +a,AX, + Y a,AX +) a;AY, + (7)
h=1

c=1

Wude MmauuuaeslagefeIznmsves Cointegration L& Error Correction

QaJJ a9 A = v W Y A @
Model (ECM) tiuag liidedoyanuaasdimsdsvaninggasnmluszezen iosnindauls
{ § 09/’ @ { & o 4
nogluaumsi (v 7) Inedilsioglugil Level uag First Difference Fuilunisiyon Toana

%

9
voamssuarluszezdunazszezanudndrenu i lieunsammansznuyeamslsudi
A A [ Y A A A 1 Y A
n3eMsMAnNNaNga tiomMslsuaningaasmnlussezen Tash € A AIUANAINNHTO
AUNNAD (Residual) vosauminnnoed i lidrenu (Cointegration Regression Equation)
<3 [ 1
e 1R UDNUUIAYeINTVIAANENAA (Size of Disequilibrium Error) 5513191 Y,
] 1 @ 4 < v W
uaz X, lurrnainon uazvuaduysal (Absolute Size) Y93 a, A0 ANUITIVOINTUTVA
09/‘ 1 { ] < -4
Tuszozdudngnzaaonnizeze1 (Speed of Adjustment) Taofigagn 1wz nauuUTIYUD
1T o 4 A dg’ dy L a v di A
AAUYTA (Absolute Value) Y93 @, UAININVU UBDNIINU mauﬂizammauq (a,)no
1 2 A . 1 v o Aa 2 a v 1 Ad
ANUUANANKIOADIAAADY (Discrepancy) 3EHINMTUNANNATUITIVDLY, AUAINI U

A Ay [ '
52020712 ¥izogaemwlumunmiudrvzgnuia Tl lumunadenn
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¥o —UINEAND UNANNITTY Wilsziasy
(2 = A A a A a
Fu peu 1) Mifa 9 INOUNYATNIBU W.A. 2525
l:' a o QJ ~
anuiing Trinrals
A % a J
UszIamsfny AT HYMAAT NN (ATHYMTNS)
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