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# # 5385156029: MAJOR ECONOMICS
KEYWORDS: MILITARY EXPENDITURE / ECONOMIC GROWTH / VAR. APPROACH
CHAI-ANAN PHOLSEN: MILITARY EXPENDITURE AND ECONOMIC GROWTH

OF THAILAND. ADVISOR: ASSOC. PROF. ISRA SARNTISART, Ph.D., 95 pp.

Military expenditure is one of the crucial factors. It affects the readiness of the Armed
Forces to accomplish its missions to maintain national security that is a fundamental factor for
every country to develop its economy and sociality. Since the end of the Cold War era,
economists have studied in depth about the relationship between military expenditure and the
economic growth. However, results of those studies have not been summarized yet as a clear-cut
fact. Furthermore, the number of case study in Thailand, which can be applied, is somewhat not
ample.

The objective of this thesis is to study the relationship between military expenditure and
economic growth of Thailand in two dimensions: causality relation and reciprocal effect toward
each other in both short term and long term. The Keynesian theory and the vector autoregressive
approach (VAR) — Granger Causality, Cointegration and Vector Error Correction Model (VECM),
Impulse response (IR) - are applied. Data are in time series format from 1979 to 2009. Variables
in this study include Gross Domestic Product, Military Expenditure, Non-Military Expenditure
and Interest Rate.

Empirical results indicate that the economic growth does not relate with military
expenditure. Therefore, Thailand should alter the way for allocating military expenditure as a
ratio of gross domestic product (GDP). In a short term, the increase of military expenditure affects
the economic growth negatively; however, the government should still maintain to allocate the
budget properly in developing the country economically, socially, and militarily. In a long term,
the increase of non-military expenditures affects the economic growth positively and those affects
are 4.3 times greater than positive affect done by raising military expenditure. So, if the increase
of military expenditure is based upon the necessity of national security and its people, it would be
worthwhile to do it at the right moment rather than postponing and affect its sovereignty and

national security which finally will even ruin economic and its people later.
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quilszananlsuna sudszanananlviu
- CREAIRIIL) = — = —
1 a1l. - - Hinanonlneunin - Hinannlneunin
MUATHFND 2331 - ” 29131 - ”

ERTRLY Souaz ERTRLY $ouaz
2522 0.19 92,000 0 0.00 17,816 0 0.00
2523 0.15 114,557 22,557 24.52 20,258 2,443 13.71
2524 0.11 140,000 25,444 2221 26,168 5,909 29.17
2525 0.08 161,000 21,000 15.00 29,160 2,993 11.44
2526 0.07 177,000 16,000 9.94 33,056 3,896 13.36
2527 0.09 192,000 15,000 8.47 35,927 2,871 8.69
2528 0.07 209,000 17,000 8.85 38,817 2,890 8.04
2529 0.15 211,650 2,650 1.27 38,866 50 0.13
2530 0.20 227,500 15,850 7.49 39,156 289 0.74
2531 0.19 243,500 16,000 7.03 41,171 2,015 5.15
2532 0.18 285,500 42,000 17.25 44,484 3,313 8.05
2533 0.15 336,508 51,008 17.87 52,633 8,148 18.32
2534 0.13 387,500 50,993 15.15 60,575 7,943 15.09
2535 0.12 460,400 72,900 18.81 69,238 8,663 14.30
2536 0.15 560,000 99,600 21.63 78,625 9,387 13.56
2537 0.15 625,000 65,000 11.61 85,424 6,799 8.65
2538 0.10 715,000 90,000 14.40 91,639 6,215 7.28
2539 0.03 843,200 128,200 17.93 100,603 8,964 9.78
2540 -0.02 925,000 81,800 9.70 104,093 3,490 3.47
2541 0.03 830,000 -95,000 -10.27 82,612 21,481 -20.64
2542 0.07 825,000 -5,000 -0.60 77,067 -5,545 -6.71
2543 0.01 860,000 35,000 424 77,195 128 0.17
2544 0.02 910,000 50,000 5.81 77,211 16 0.02
2545 0.08 1,023,000 | 113,000 12.42 78,584 1,374 1.78
2546 0.07 999,900 223,100 -2.26 79,923 1,339 1.70
2547 0.17 1,028,000 | 28,100 281 78,551 1372 -1.72
2548 0.09 1,250,000 | 222,000 21.60 81,241 2,690 3.42
2549 0.08 1,360,000 | 110,000 8.80 85,936 4,695 5.78
2550 0.07 1,566,200 | 206,200 15.16 115,024 29,088 33.85
2551 -0.03 1,660,000 | 93,800 5.99 143,519 28,495 24.77
2552 0.03 1,951,700 | 291,700 17.57 170,157 26,638 18.56

fin: dninauanlsyina
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dl a [ 4
A13197 2.2 waananuaslulssmg, wwilszuatlseme vazaulseuna

ATENTINA 1My $291)9ul5zana WA, 2522-2552

quilszananlsuma sudszanananlvin
1 . GDP . y . ) $ouaz/
| Seway/GDP | wau | Seuay/GDP
suilszananlsanea
2522 562,580 92,000 16.35 17,816 3.17 19.36
2523 662,482 | 114,557 17.29 20,258 3.06 17.68
2524 760,356 | 140,000 18.41 26,168 3.44 18.69
2525 841,569 | 161,000 19.13 29,160 3.46 18.11
2526 920,989 177,000 19.22 33,056 3.59 18.68
2527 988,070 | 192,000 19.43 35,927 3.64 18.71
2528 1,056,496 | 209,000 19.78 38,817 3.67 18.57
2529 1,133,397 | 211,650 18.67 38,866 3.43 18.36
2530 1,299.913 | 227,500 17.50 39,156 3.01 17.21
2531 1,559,804 | 243,500 15.61 41,171 2.64 16.91
2532 1,856,992 | 285,500 15.37 44,484 2.40 15.58
2533 2,183,545 | 336,508 15.41 52,633 241 15.64
2534 2,506,635 | 387,500 15.46 60,575 2.42 15.63
2535 2,830,914 | 460,400 16.26 69,238 2.45 15.04
2536 3,170,258 | 560,000 17.66 78,625 2.48 14.04
2537 3,630,805 | 625,000 17.21 85,424 235 13.67
2538 4,188,929 | 715,000 17.07 91,639 2.19 12.82
2539 4,598,288 | 843,200 18.34 100,603 2.19 11.93
2540 4727317 | 925,000 19.57 104,093 2.20 11.25
2541 4,635,925 | 830,000 17.90 82,612 1.78 9.95
2542 4,783,000 | 825,000 17.25 77,067 1.61 9.34
2543 5,137,000 | 860,000 16.74 77,195 1.50 8.98
2544 5,208,600 | 910,000 17.47 77,211 1.48 8.48
2545 5,309,200 | 1,023,000 19.27 78,584 1.48 7.68
2546 5,728,900 | 999,900 17.45 79,923 1.40 7.99
2547 6,129,900 | 1,028,000 16.77 78,551 1.28 7.64
2548 7,195,000 | 1,250,000 17.37 81,241 1.13 6.50
2549 7,878,500 | 1,360,000 17.26 85,936 1.09 6.32
2550 8,471,400 | 1,566,200 18.49 115,024 1.36 7.34
2551 9,078,800 | 1,660,000 18.28 143,519 1.58 8.65
2552 8,830,000 | 1,951,700 22.10 170,157 1.93 8.72
fin: dninauanlsyinm
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LBFUNU Iﬂﬂ')‘ﬁﬂ1i‘ﬂﬂﬁ@‘ll Cointegration Test ﬂu&ﬂﬁlsﬁhﬂjﬂﬂu 219 ulﬂl!ﬂ
1. b1 “Two - step approach” Neuo lag Engle and Granger (1987)
2. 33MINATUNDDINUNAN “Full Information Maximum Likelihood
(FIML) Approach” aue Iae Johansen and Juselius (1990)
Qsj dal = anau A 9Y = [ 11 Aax =
muﬁlummqygmmjm QﬂJsUf’)ﬂﬂLﬂfJ\iﬂuE]Q'J']’J‘ﬁslﬂﬂﬂ'.]'lﬂlﬁiﬂgﬁll
[ & o 4 1 4 1A
UINHINHU “dlﬁuﬂLﬁi‘Hjﬁ"lﬁﬂi‘U"l\iﬂq%k%@ﬂTﬂ%ﬂTﬁﬂlﬂﬂ Johansen and Juselius ﬁﬂ')']iJWill"%ﬁN
1 A A ’q Y v o AA o
HUINNINIDTNITUDN Engle and Granger LuﬂﬂﬂWﬂﬁnﬂﬁﬂﬂﬁgfgﬂﬂclf]fﬂllLLUU%WQ@\TW?J@'JLUJﬁlI'Iﬂ
1 Y] dgl o . . Y 9 Y 19
A1 2 dautlsunly uazaunsanaaeuISIUIU Cointegrating vectors a3 oue i Tae ludes

1 Y [
senoualslailu Exogenous Variables 139 Endogenous Variables
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0 v ' o . o &y Y 9 = J A= &

mu’mm@uﬂa"llmmuﬂ (Small-Sample Size) muumﬂmqNﬁﬁUNﬁMii&ﬂﬁﬁﬂMﬂiWimaﬂﬂ
ya & Aas [ dy

1475049 Johansen and Juselius (1990) HAUIATNITNATDU AU

A <
A5N13NATDY Cointegration 1411 Johansen and Juselius (1990) 11un3
Y

Anwn Cointegration ATNUTIMUIINUDUI1A9 Vector Autoregressive (VAR) Feensndou
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v o Yo
AUMIANNTUNUT 1AA
®) AX=TAX,+I AX . +IIX_ +U(t=1,...,n)
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=
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Yy 9
= v A o

9 1 <R a3 JANAA 1 o
Anwasedl awls X, 1dun GDP, ME, GE taz r 3uilunnmes nNdamINy 4xI
a 4 4
A A8 nszuumsanmesisud (Difference Operator)
A T 9 d' .
p A9 ANNAIINIMNIZEY (Optimal Lag)
4 [ [ 4
U A9 NAMDSUBIAITUNIUKToAANUAIAIAABY (Vector of

t

Impulses)
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1
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-(7-T1-T0,-...- 1) Ta## 7= Unit Matrix
a 4 o @ a A v o J
wagnd iludulssansnuaainnuduwusszeze1dnas Rank
a 4 o o o v o o 1 ~ ] 4
vouuaIny I ludinmuannuduiusssezevesdnlsaee neglunames X 91n
A . . \ £ 1 19 a J = va
1901 'ly Cointegration Y04 Johansen and Juselius (1990) FIna 1A UUAT N 1IX, UAUaNUa
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q

a 4 [~ 1w z 1
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18 Johansen and Juselius (1990) 1aerue i ldamananlinaaoy

Rank ¥03uA5nT IT @2835 Likelihood Ratio tazanaaanldlunisnaaeulaunal Trace

91
[

Statistic L1081 Maximum Eigenvalue Statistic GIN annsauandla aeil

Trace Test: Mrace =- T Zj =1In(1- 7\‘1)

Maximum Eigenvalue Test: Amax =- T In(1 - 7\«M

=1 a d' EY = LY dy
TasRauuagunldlunsnaaounsal Trace Test AT

H,: HUUR0IN U Cointegration Vectors BYWMININD T

H;: HUUa0IN 1 Cointegration Vectors WINN T

a Hq Y ~ . . 1% dy

uazﬁumgmﬂﬂummﬂﬁaumm Maximum Eigenvalue Test A4

H,: HUUaeIl 1UIU Cointegration Vectors MU

H,: #1U$18091 31191 Cointegration Vectors (M1 1 + 1
) 191 r="0 A0

FININAADUVILITUIINMTNHUATUYATIUNG AN (H,

v < iy
135 Cointegration Vectors 14@1n15 VAR Model mum”l;ummiaﬂgmﬁ”lﬂﬂ%mﬂumﬁﬁufm
minaaey uamaninlfas Idnizihmmaseuaunagiuludrduden Ao r< 1 Taon1s
o a [ o [] a a o A Y 1 a
nadouvzdutiuae launsznsldansnlasauuagiunannn r <r, 14 uadwnsolfas
¥ A 2 Y1 o T .

r<r,-l luio 1< r,<n G]Nﬁ’a:ﬂllﬂ’ﬂinu’m Cointegration Vectors =r,

4.2.4 msnageumstSumluszazdumeringaaamnluszazend (Vector
Error Correction Model (VECM))

Mdwtlsisdniianuduiuslussezen 1w x Az y, 1A

[ o d A
ﬁuwumﬁmﬂaﬂmwiuizﬂwn (Long Term Equilibrium Relationship) ud Tumsamszrms

9 [ 4
Ysuiluszezduresdnlsasnaronaudnggasninszeze1itiu 151a1m1509 1a01nn1s

U

NAa®U Vector Error Correction Model (VECM) Gdﬁﬂﬁgﬂu,uummmmuﬁmm VAR luns
NAAdU Cointegration MNANNIT () 1TUAD

AX, = TAX,+T, AX_ +TIX_+U,

#4191 13} ﬁ “Granger Representative Theorem” €147 aweulu

ﬁl
[

sUuuy VECM 14 fail

Ax

t

@ W, _ + Lagged (Ax Ay, ) + €,
Ay, = ®,W_ + Lagged (Ax,Ay,) + &,

t



60

Tae W, X, - o - By, %39 Error Correction Term
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=
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AGDP = 0,+ [0
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GDP_, +6,,ME_ +0,GE_ +0,,]1+X"_ 6iAGDP _+

GDP IR t-1 =1

AME = BO+ [BGDPGDPH + BMEMEH x BGEGEH + BIth-I ] + Zip:l BIAGDPH +
X1 BJAME, + X7 _, BmAGE + X7 _, BnAr,, + p,

£ I a 4 [ ) 3 A o 9 1
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) o a o A a { % 9 1
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a 4

4
. % % 1Y 1 9
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ME = aam3nuueaal4aien1ianms
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5.1 wWaminaaad Unit Root
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A A Y
liunaaevludunounsly Tasluduasuiildiin1snaaey Unit root A183% Augmented
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Dickey Fuller “ﬁﬁﬂTWHﬂiﬁﬁJﬁﬂJNﬂiWUﬁaﬂ A9 YBYau Unit root nIvUayaNnUaNla Non-
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A13197 5.1 WANISNATOU Unit Root N5EA 1(0)

9
@ 1 @ 1w <
1N1INATOY Unit root A4LATEAY Order of Integration {110V 0 11l

ANU

ADF Level (McKinnon Critical Values)
Variables
Statistic 90% 95% 99%
InGDP Intercept -1.405157 -2.621007 -2.963972 -3.670170
Intercept &
-1.139757 -3.218332 -3.568379 -4.296729
Trend
None 1.5686644 -1.610211 -1.952473 -2.644302
InME Intercept -1.753726 -2.621007 -2.963972 -3.670170
Intercept &
-2.833339 -3.218332 -3.568379 -4.296729
Trend
None 1.238443 -1.610211 -1.952473 -2.644302
InGE Intercept -2.390477 -2.619160 -2.960411 -3.661661
Intercept &
-1.340029 -3.215267 -3.562882 -4.284580
Trend
None 5.897135 -1.610400 -1.952066 -2.641672
r Intercept -2.390477 -2.619160 -2.960411 -3.661661
Intercept &
-1.340029 -3.215267 -3.562882 -4.284580
Trend
None 5.897135 -1.610400 -1.952066 -2.641672
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anfludoyadd Unit root wioiiludoya luliiadosnmmiolinmauiia Non-Stationary Ing
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A a = 9 < a . . . [ oaj @ oall =2 o o
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ADF 1% difference (McKinnon Critical Values)
Variables
Statistic 90% 95% 99%
AInGDP Intercept -2.398946 -3.670170 -2.963972 -3.670170
Intercept &
-2.683065 -3.218332 -3.568379 -4.296729
Trend
None -1.715024* -1.610211 -1.952473 -2.644302
AInME Intercept -2.797418* -2.621007 -2.963972 -3.670170
Intercept &
-2.835499 -3.218332 -3.568379 -4.296729
Trend
None -2.459792** -1.610211 -1.952473 -2.644302
ADF 1* difference (McKinnon Critical Values)
Variables
Statistic 90% 95% 99%
AInGE Intercept -3.596131** -2.621007 -2.963972 -3.670170
Intercept &
-3.901825** -3.218332 -3.568379 -4.296729
Trend
None -2.544258** -1.610211 -1.952473 -2.644302
Ar Intercept -4.804845*** -2.621007 -2.963972 -3.670170
Intercept &
-4.698651*** -3.218332 -3.568379 -4.296729
Trend
None -4.661875*** -1.610211 -1.952473 -2.644302
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5.2 WamMInaaoal Granger Causality
a 1] 1Y) J A a I
MINATOUNANNANNANNUTIFUHALAZNAAINIT Granger Causality 111
[ I 1 1 @ I @ Id 09.1}
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Null Hypothesis Lag F-statistic Probability AMNUNEY
dInME --/-->dInGDP 2 1.90265 0.17192 dInME --/-->dInGDP
dInGDP --/-->dInME 2 1.67983 0.20848 dInGDP --/-->dInME
dInGE --/-->dInGDP 2 1.69324 0.20605 dInGE --/-->dInGDP
dInGDP --/-->dInGE 2 11.4688 0.00035*** dinGDP ---->dInGE

dr --/-->dInGDP 2 0.69042 0.51146 dr --/-->dInGDP

dInGDP --/-->dr 2 4.63671 0.02033** dInGDP ---->dr
dInGE --/-->dInME 2 0.01010 0.98996 dInGE --/-->dInME
dInME --/-->dInGE 2 1.02848 0.37342 dInME --/-->dInGE
dr --/-->dInME 2 0.28991 0.75103 dr --/->dInME
dInME --/-->dr 2 5.93395 0.00836** dInME ---->dr
dr --/-->dInGE 2 0.47485 0.62794 dr --/-->dInGE
dInGE --/-->dr 2 7.62587 0.00288** dInGE ---->dr
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Hypothesis
Eigenvaule | Trace Statistic | 5% Critical Vaule Probability
Null Alternative
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r=0°" r>0 0.918309 140.8153 54.07904 0.0000
r<it r>1 0.764925 73.18533 35.19275 0.0000
r<2 r>2* 0.648698 34.09337 20.26184 0.0003
r<3 r>3 0.194755 5.848438 9.164546 0.2028
Cointegration LR Test Based on Maximal Eigenvalue of Stochastic Matrix
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r=1 r=2 0.764925 39.09197 22.29962 0.0001
r=2 r=3" 0.648698 28.24493 15.89210 0.0004
r=3 r=4 0.194755 5.848438 9.164546 0.2028
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5.4 Wan1Inaaal Vector Error Correction Model (VECM)
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11 -4.57 -2.54
12% -4.50 -1.69
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AlnGDPt = 0.069(ECMt— 1) + Y ®i(AlnGDPt — i) +

2
i=1 Jj

2 2
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1 m=1

Taeh
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MANHIN A

W W

uauilszmaddseeneysygnisinel sznandd a.a. 1950-2010

Rank Country Value Rank Country Value
1 USA 608,582 26 Denmark 1,786
2 USSR 459,569 27 Czech Republic 1,670
3 UK 128,333 28 South Africa 1,662
4 France 108,451 29 Libya 1,406
5 Russia 84,221 30 Yugoslavia 1,378
6 Germany (FRG) 75,017 31 Austria 1,325
7 China 44,152 32 Romania 1,128
8 Czechoslovakia 30,256 33 Finland 1,118
9 Italy 26,351 34 Singapore 1,000
10 Netherlands 19,854 35 East Germany (GDR) 937
11 Switzerland 13,816 36 Unknown country 922
12 Sweden 13,197 37 Egypt 868
13 Israel 10,790 38 Slovakia 696
14 Canada 10,389 39 Bulgaria 683
15 Spain 8,249 40 Jordan 571
16 Ukraine 7,523 41 Uzbekistan 562
17 Poland 7,312 42 Iran 512
18 Brazil 3,115 43 Moldova 480
19 Norway 3,059 44 Turkey 466

20 North Korea 2,348 45 Syria 451
21 South Korea 2,273 46 Hungary 389
22 Japan 2,049 47 Portugal 372
23 Belarus 1,864 48 India 312
24 Australia 1,859 49 Kazakhstan 275
25 Belgium 1,802 50 Indonesia 264

M aonfuddeduanwumaanenlady (SIPRI)



MANHIN 3

W W

dudulszmadiininerysgnisinsal sznast a.a. 19502010

Rank Country Value Rank Country Value
1 India 94,565 26 Netherlands 28,495
2 China 67,876 27 Spain 24,847
3 Japan 60,180 28 North Korea 24,179
4 Germany (FRG) 57,582 29 Algeria 22,002
5 Egypt 56,747 30 Viet Nam 20,802
6 Turkey 49,463 31 Bulgaria 19,517
7 Iran 47,724 32 France 18,444
8 Iraq 47,459 33 UAE 18,293
9 South Korea 45,579 34 Romania 17,764
10 Saudi Arabia 44,567 35 Belgium 17,753
11 Poland 42,616 36 Yugoslavia 17,400
12 Israel 40,634 37 Singapore 14,786
13 Greece 39,799 38 Brazil 14,428
14 Taiwan 39,187 39 Norway 14,426
15 USA 39,042 40 Indonesia 14,397
16 Syria 38,061 41 Hungary 13,980
17 UK 32,635 42 Afghanistan 13,295
18 East Germany (GDR) 32,041 43 Peru 12,245
19 Libya 31,408 44 Argentina 11,927

20 USSR 31,201 45 Cuba 11,820
21 Pakistan 30,583 46 Thailand 11,773
22 Australia 30,523 47 Sweden 11,713
23 Czechoslovakia 29,892 48 Switzerland 11,547
24 Canada 29,609 49 South Africa 11,134
25 Italy 28,645 50 Denmark 11,024

M aonfudTeduan A anen 1ady (SIPRI)
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MARNUIN N

NanmsANH Cointegration

Date: 02/01/12 Time: 23:51

Sample (adjusted): 1983 2009

Included observations: 27 after adjustments

Trend assumption: No deterministic trend (restricted constant)
Series: LNGDP LNME LNGE r

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 * 0.918309 140.8153 54.07904 0.0000
At most 1 * 0.764925 73.18533 35.19275 0.0000
At most 2 * 0.648698 34.09337 20.26184 0.0003

At most 3 0.194755 5.848438 9.164546 0.2028

Trace test indicates 3 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
*MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**

None * 0.918309 67.62997 28.58808 0.0000
At most 1 * 0.764925 39.09197 22.29962 0.0001
At most 2 * 0.648698 28.24493 15.89210 0.0004

At most 3 0.194755 5.848438 9.164546 0.2028

Max-eigenvalue test indicates 3 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegrating Coefficients (normalized by b*S11*b=l):

LNGDP LNME LNGE r C
-16.59422 2.751223 11.98371 -0.659300 62.61140
18.64707 -4.611104 -15.72546 -0.352582 -19.52630
-0.617764 -11.96277 10.58599 0.598945 -6.758371
-8.361953 7.529017 4.292720 -0.250953 -15.88993




Unrestricted Adjustment Coefficients (alpha):

D(LNGDP) 0.014463 0.014852 -0.013998 -0.006934
D(LNME) -0.004180 0.021194 0.029182 -0.020459
D(LNGE) -0.026032 0.026563 0.001888 -0.002706

D(r) 0.539357 0.301931 -0.050296 0.450242

1 Cointegrating Equation(s): Log likelihood  137.3698

Normalized cointegrating coefficients (standard error in parentheses)
LNGDP LNME LNGE r C
1.000000 -0.165794 -0.722162 0.039731 -3.773085

(0.06426) (0.05051) (0.00472) (0.22983)

Adjustment coefficients (standard error in parentheses)
D(LNGDP) -0.240009
(0.12975)
D(LNME) 0.069367
(0.28227)
D(LNGE) 0.431973
(0.14204)
D(r) -8.950212
(4.83768)

2 Cointegrating Equation(s): Log likelihood  156.9158

Normalized cointegrating coefficients (standard error in parentheses)
LNGDP LNME LNGE r C
1.000000 0.000000 -0.475657 0.159035 -9.319157

(0.06856) (0.01768) (1.02380)
0.000000 1.000000 1.486815 0.719593 -33.45157
(0.35889) (0.09253) (5.35896)

Adjustment coefficients (standard error in parentheses)

D(LNGDP) 0.036939 -0.028693
(0.16816) (0.03617)

D(LNME) 0.464576 -0.109229
(0.40036) (0.08612)

D(LNGE) 0.927286 -0.194101
(0.11938) (0.02568)

D(r) -3.320078 0.091655
(6.99268) (1.50420)
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3 Cointegrating Equation(s): Log likelihood  171.0382

Normalized cointegrating coefficients (standard error in parentheses)
LNGDP LNME LNGE r C
1.000000 0.000000 0.000000 0.316672 -16.31019

(0.02553) (0.19818)
0.000000 1.000000 0.000000 0.226848 -11.59890
(0.02404) (0.18656)
0.000000 0.000000 1.000000 0.331410 -14.69764
(0.02809) (0.21803)

Adjustment coefficients (standard error in parentheses)
D(LNGDP) 0.045587 0.138760 -0.208411
(0.13988) (0.07346) (0.12564)
D(LNME) 0.446548 -0.458330 -0.074459
(0.34995) (0.18377) (0.31431)
D(LNGE) 0.926120 -0.216683 -0.709679
(0.11875) (0.06236) (0.10665)
D(r) -3.289006 0.693340 1.183054
(6.98677) (3.66909) (6.27536)

nneme (%), (%) fe sednisddgneada o szauanudeiuiesas 90 uaz 95 mudiAy
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Vector Error Correction Estimates
Date: 02/02/12 Time: 12:25
Sample (adjusted): 1982 2009
Included observations: 28 after adjustments
Standard errors in () & t-statistics in [ ]

MANHIN ¥

Cointegrating Eq: CointEql CointEqg2 CointEq3
LNGDP(-1) 1.000000 0.000000 0.000000
LNME(-1) 0.000000 1.000000 0.000000
LNGE(-1) 0.000000 0.000000 1.000000
r(-1) 0.342789** 0.267142** 0.321538**
(0.06292) (0.05705) (0.06151)
[ 5.44764] [ 4.68299] [5.22771]
C -16.42602**  -11.71097**  -14.87332**
(0.58022) (0.52601) (0.56714)
[-28.3101] [-22.2638] [-26.2250]
Error Correction: D(LNGDP) D(LNME) D(LNGE) D(r)
CointEql 0.069210 0.464496* 0.428116*  -11.04588**
(0.13251) (0.25607) (0.17886) (5.07479)
[ 0.52229] [1.81392] [ 2.39360] [-2.17662]
CointEqg2 0.056752 -0.309326**  -0.213305** 3.051192
(0.06178) (0.11938) (0.08338) (2.36584)
[ 0.91867] [-2.59110] [-2.55813] [1.28969]
CointEq3 -0.156387 -0.228419 -0.260603*  8.141557**
(0.10226) (0.19761) (0.13802) (3.91610)
[-1.52936] [-1.15593] [-1.88814] [2.07899]
D(LNGDP(-1)) 0.488360* 0.233563 0.312674 10.80851
(0.28325) (0.54737) (0.38232) (10.8476)
[1.72414] [ 0.42670] [0.81784] [ 0.99640]
D(LNGDP(-2)) 0.043733 0.846578 0.835547* 14.42274
(0.32854) (0.63489) (0.44345) (12.5821)
[ 0.13311] [ 1.33342] [ 1.88420] [1.14629]

93



94

D(LNME(-1)) -0.210065 0.401737 0.065463 0.475940

(0.12879) (0.24888) (0.17383) (4.93221)

[-1.63108] [1.61418] [ 0.37658] [ 0.09650]

D(LNME(-2)) -0.011285 0.374849 0.436526** -8.167366

(0.13604) (0.26290) (0.18363) (5.21004)

[-0.08295] [ 1.42583] [2.37726] [-1.56762]

D(LNGE(-1)) 0.061312 -0.225806 -0.194695 8.211234

(0.16765) (0.32397) (0.22628) (6.42030)

[0.36572] [-0.69700] [-0.86041] [ 1.27895]

D(LNGE(-2)) 0.024252 -0.175726 -0.484216* 0.358428

(0.17513) (0.33842) (0.23638) (6.70676)

[ 0.13848] [-0.51925] [-2.04849] [ 0.05344]

D(r(-1)) 0.000383 -0.018224 -0.009134 0.135374

(0.00619) (0.01195) (0.00835) (0.23690)

[ 0.06198] [-1.52452] [-1.09399] [0.57143]

D(r(-2)) 0.010342** 0.001725* -0.005199 -0.159724

(0.00470) (0.00908) (0.00634) (0.18000)

[ 2.20031] [ 0.18996] [-0.81954] [-0.88736]

R-squared 0.733647 0.671714 0.711038 0.625034

Adj. R-squared 0.576969 0.478605 0.541061 0.404466

Sum sq. resids 0.022322 0.083358 0.040667 32.73817

S.E. equation 0.036236 0.070024 0.048910 1.387723

F-statistic 4.682516 3.478414 4.183129 2.833750

Log likelihood 60.15132 41.70508 51.75341 -41.91900

Akaike AIC -3.510809 -2.193220 -2.910958 3.779928

Schwarz SC -2.987443 -1.669854 -2.387592 4.303294

Mean dependent 0.087576 0.066864 0.098232 -0.495327

S.D. dependent 0.055713 0.096976 0.072197 1.798248
Determinant resid covariance (dof adj.) 1.42E-08
Determinant resid covariance 1.92E-09
Log likelihood 122.0494
Akaike information criterion -4.503530
Schwarz criterion -1.696385
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