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Stapron Vongkumpong 2007: Thailand's Sustainable Development: Indicators and
Determining Factors. Master of Economics, Major Field: Economics, Department of
Economics.

Thesis Advisor: Assistant Professor Sungvean Chanthongkaew, Ph.D. 150 Pages.

The objectives of this research, Sustainable Development Indicators of Thailand, are: (1) to
show the Sustainable Development Indicators of Thailand (2) to analyze factors that affect Sustainable
Development of Thailand in long term. The data and scope of this research are collected from time
series data of 1985-2004 to develop, to test and to analyze the Sustainable Development Indicators of
Thailand by adopting the methods of Linearity scaling, econometrical technique of Test Stationary
using Augmented Dickey fuller test (ADF) and Co-integration using Econometrics. The results show
that the Sustainable Development Indicators of Thailand using the average data of Economic
Development Indicators Social Development Indicators and Environment Development Indicators. Tt
reveals that Sustainable Development Indicators of Thailand is an increasing most of the increase
from the economic development indicators. The second reason and the third are from social

development indicators and environment development indicators.

The quantitative analysis factors that affect Sustainable Development of Thailand in long
term are Gross Savings, Biochemical Oxygen Demand, Rain fall, Poverty, Investment Promotion in
Technology, Economic services and Community and Social services showed that Investment
Promotion in Technology and Community and Social services most positively determined to the
amount of sustainable development of Thailand. Economic services most negatively affected to the

amount of sustainable development of Thailand.

This study recommends that Thai government could improve social development and
Environment development to go with economy growth. So the government should encourage and have
policy for supporting development and investment promotion in technology in Thailand, including an
increasc in government spending on community and social services to support sustainable

development.
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Social Objectives

Economic Objectives
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® [Institutional development
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@519 9 United Nation Research Institute on Social Development

Expectation life birth

Percentage of population in localities of 20,000 and over
Consumption of animal protein, per capita, per day
Combined primary and secondary enrollment
Vocational enrollment ration

Average number of persons per room

Newspaper circulation per 1000 population

Percentage of economically active population with electricity , gas , water , etc.
Agricultural production per male agricultural worker
Percentage of adult male labor in agricultural

Electricity consumption, kg per capita

Steel consumption, kg of coal equivalent per capita
Percentage GDP derived from manufacturing

Foreign trade per capita, in 1960 U.S. dollars

Percentage of salaried and wage earners to total economically active population

13N: Contents and Measurements of Socioeconomic Development (1970: 63)
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Country Per Capita GNP PQLI
Gambia 348 20
Angola 790 21
Sudan 380 34
Pakistan 349 40
Saudi Arabia 12,720 40
India 253 42
Iraq 3,020 48
Qatar 27,790 56
Tanzania 299 58
Zimbabwe 815 63
Brazil 2214 72
China 304 75
Sri Lanka 302 82
Costa Rica 5,220 86
Taiwan 2,503 87
Singapore 1,476 89

13N: John P. Lewis and Veleriana Kellab (eds.), U.S. Foreign Policy and the Third World,

Agenda 183 ( New York: Praeger, 1983), Table C-3
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sz Ten e WA ¥ NIUD 955118 (Econ_serv) 12T W0 ER UM TUTMNS
WU AL FIAVVDITTUIA (Soc_ serv) A Meru1fd Non — Stationary 1949101 Absolute V03
ADF Test fitunal&ia1iioondnA1 Absolute ¥04 Critical Value 1% liamnsoufrersan

A o YY1 Y Ao 3 . v A o Ay Ay A wa
mgmwaﬂllmwagamﬂymmﬂu Non — Stationary ‘L!Llﬂ@ﬁ?tlﬂiﬂ@]@ﬂﬂ"li?ﬁ]ﬁlllﬂﬂ!ﬁhﬁ@]

4 v
&%

Non — Stationary A91HIIIMIHINAAIOUADN 1 (First Difference)

M990 17 MINAAY Unit Root 1A835 ADF Test at Level

fuls Lag ADF 1% 5% 10% Prob
SDI 4 -1.084 -4.728 -3.759 3.324 0.89
S 2 -2.694 -4.616 3.710 3.297 0.24
Rain 0 -0.264 -2.664 -1.955 -1.608 0.58
Pov 5 -4.522 -4.532 3.673 3.277 0.01
Teach 1 -2.898 -4.571 -3.690 -3.286 0.18
Bod 0 -0.096 -2.692 -1.960 -1.607 0.63
Econ serv 0 -1.329 -4.532 -3673 3.277 0.84
Soc serv 0 -2.028 -4.532 3.673 3.277 0.54

Wiueme: Lag Mvizaunlalaeldaata Akaike Info Criterion (AIC)

AIN: NAM AU
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=

1AM 18 Wan1s nade ugaauiave sdoyalag 1435 MInage DD Augmented

1 9y
AA @

Dicky Fuller (ADF) fiisaansfiuazun Iuveanan Tasnismmuamesduduil wui1 Lagh
1 L= % d‘o‘/ A A a a
ML ANV0IA RN T BN N T8 uvessznalne(SDD Ao Lag= 3 USuaSueey
Y

moludszima (S) Ao Lag=0 USuaiiidu (Rain) flo Lag=0 s1uauaueinauludszime

A =S A 1 1 :’
(Pov) A1 Lag=0 n15a90u 1na Tulad (Tech) Ao Lag= 0 aanuanisnuoauradi
(BOD) Ao Lag= 0 quwmmiwﬁwﬁ’mmmgﬁw@ﬁ@;ma (Econ_serv) Ao Lag =0
w5z UM VI MIYNFULAFIANYDITTUIA (Soc_ serv) AiD Lag =0 1iI®
915019101 Absolute YB3 ADF Test 92403310 1M1ANI1 Absolute U9 Critical Value 399
HIUMINado U 1uno 3zlnud 1A Stationary LAZHAMINATOUNDI AL NS WAILN
q'./ A a g} . 1 1 3’ =1
gatuvesszmalng (SDD USuasidy (Rain) Aadwanidsnve swunaeil (BOD) i
AuAULA  Stationary NWAAIIOUAUN 1 110I91NA1Absolute YOI ADF Test Nf1uIm ladia
1NANIIAT Absolute V04 Critical Value @1 3£AUANUFONUTREAL 99 danlsauilszum
F18T10ATUNITUTNITYNBUUALTIANYDITTUIA (Soc_ serv) uagn13aanu lumaluTad
(Tech) U euiA Stationary NINAANOUAUN 1 11109910 A1 Absolute Y04 ADF Test 1111490
18TA13nANI1AMUINAIT Absolute YDA Critical Value o 5¢HUANNFNUTDEAL 95 U7

nalseusams 19 10A 1A SH §N VOIS TUIA (Soc_ serv) AAMIANTIA Stationary NHAA14

'
A o

FUAVN 111199210A1Absolute UDI ADF Test NANUIDL 1ANA1UIANNAT Absolute UD4 Critical

Value 9 52aUAMMIF0NUTosaz 90 Juaiuduils Usuandussuneluilseme (S) uag

[ 1

aaaIUAUNNIU (Pov) iﬂm Au1iA Non — Stationarylﬁﬁ] 391N Absolute Y04 ADF Test 9
Amm Indianieand A1 Absolute ¥4 Critical Value 1% lieusalasaunagiunanIa
19 <3| . v oA o Ay Aav A OZ .

NYoyalanyuzIu Non— Stationary U Uf o sNAeIN 15398 A AN A Non — Stationary

q

IRIMININAAIOUA DN 2 (Second Difference)
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! aa st
M §1Qﬁ 18 MINAFDY Unit Root I@ﬂ 99 ADF Testat 1 Difference

fls Lag ADF 1% 5% 10% Prob
SDI 4 -1.084 -4.728 -3.759 3.324 0.89
S 2 -2.694 -4.616 -3.710 -3.297 0.24
Rain 0 -0.264 -2.664 -1.955 -1.608 0.58
Pov 5 -4.522 -4.532 3.673 3.277 0.01
Teach 1 -2.898 -4.571 -3.690 -3.286 0.18
Bod 0 -0.096 -2.692 -1.960 -1.607 0.63
Econ serv 0 -1.329 -4.532 -3673 3.277 0.84
Soc_serv. 0 -2.028 -4.532 3.673 3.277 0.54

vonig: Lag vz anin 1@ Ineldaada Akaike Info Criterion (AIC)

AIN: NAM AU

NN 19 Wan13 nade un duiAve sWoiya Tag 14935 Msn ageo UNUU Augmented

. d‘do’/’ U d' Y 1 v W d' U A:i
Dicky Fuller (ADF) filfiannaiuazuud uvewian lasn1s miwam9ouaun2 Wil Lagh

1 v A % d‘n‘/ A A a a
ML ANV IR IR I THBNN T8 uvestsenalne(SDD Ao Lag= 4  USumuSueey
Y

melulseng (S) Ao Lag =0 USuaiiidu (Rain) Ao Lag=3 $1uauaueinauludssime
A = = 1 1 2’

(Pov) A9 Lag=0 n13a39ulunaTulad (Tech) Ao Lag= 3 manuanilsnveamradin

a o

= v Y A
(BOD) 19 Lag = 0 JUszanaus wngafs89095311a (Econ_serv) Ao Lag =0 JuUiizum
FIONINUMITUTMIPUB UL FIANVDITTUIA (Soc_ serv) A0 Lag=1 110N 211N
Absolute Y99 ADF Test 9¢@041A1N1ANI1 Absolute Y84 Critical Value WILHIUMINATDY
1N 2N auld Stationary HazWan1INaae UWLNA M UsUSIRIUesN8lUsT M
Y Y

©) Ui u(Rain) Trruauenaululseme Pov) Aranued nils nuoavasii (BOD)
WlsEu T e e UATHTN 9U0 I5FU 1A (Econ_serv) A autia Stationary NWA @MUY
2 11i99MAMAbsolute Y84 ADF Test DA% JANAIMIANIIAT Absolute ¥4 Critical Value

o A o v @ = = v . A
A szAauANUIRIIeeas 99 Aulsnamulumalulad (Tech) Unnauiia Stationary N
HAA19BUALN 2 1118991AA1Absolute Y84 ADF Test Nfuae 1@diAm1nn A1 Absolute Y94

Critical Value 8t SeAUAMIFONUTsAL 95 adudiual A deil MmN ngsuve s zme
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Ine (SDI) e niia Stationary NHAAMIBUAUN 2 11099101 Absolute Y8 ADF  Test 1
o YA 1 .. 1% A o oy =2 a
A 1A 1111181 Absolute U4 Critical Value & 52AUANNET0I MDA 90 J9lier

a v 1 [ < .
sauNA UM an NYeyala nyaziii Non — Stationary

U

Y
AaiiaUna MIna o Unit root 28735 Augmented Dicky Fuller ( ADF ) 183162
A 9 v A o . ~ U v o A A g A A )
wilsnlglumsnaaeun ndinarduiing Stationary NHAAWBUALN 2 1 T0ITIM 1(2) HT 01
J Y 3 o Y v J 3 = v . = o w 3
HaR 9o 9 152a59 i i dualsilaniulin aeuiia Stationary 39a 3o wls iaviua

o v o J % @
NIMs nag ouANUTURUS 5282017 (Cointegration) Tuthdeda’ly

Y an nd
M519N 19 WANIINAAD U Unit Root 1A81T ADF Testat2  Difference

fnls Lag ADF 1% 5% 10% Prob

SDI 4 -3.547 -4.886 3.828 3329 0.0760
S 0 -5.459 -4.616 3710 3297 0.0022
Rain 3 -4.553 -2.692 -1.960 -1.607 0.0001
Pov 0 -5.007 -4.667 3.733 3.254 0.0037
Teach 1 -4.533 -4.800 -3.791 3.310 0.0056
Bod 0 -10.18 -2.708 -1.962 -1.606 0.0000
Econ_serv 0 -5.939 -4.616 3.710 3.310 0.0010
Soc serv 3 -4.920 -4.440 3.632 3.342 0.0153

Woig: Lag vz anin 1@ Ingldmada Akaike Info Criterion (AIC)

AIN: NAM AU
NaN1INAadD Cointegration

NAMINATOUAUANIA Stationary Tl ns1DI@ Y MIw@RGEuvoa1lszinet
=) =) =) OSl o
Ine (spn) Ysinauduesumelutlszms s) Ysumarihdu (Rain) Sruauaveinau lulseme
2
(Pov) A NUANLT N w11 (Bod) n13aenulumaluTad (Tech) suilszanmsioniodu
5N (Econ serv) U1 5211013109 1091UN 1T VSN 15 YU LA §9AY (Soc_serv) T

vAa o [ [ YY) 1 [ % I
AMAV 1A Stationary 911N 15 Integrated NOUALIAGINUADOUAUNTD Avioun U FuTlu Tila
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A Ao & . . A o = A . .
oulunduilu lumsnadou Cointegration s Nz 151un15 naaoY Cointegration

o o @ 09: J R A
92 @0 dIntegrated NO UAIAGIN NITAINT ONAADUA NUFUWUT 115282817 (Cointegration
Relationship) 18TaenTveq Engle and Granger (1990)

aay asn

AMWATN5U0 Engle and Granger o mMalszunan ues ugIAA1875 Ordinary Lest

Square(OLS) 1117 M NUAAIATE U (residual) VoI un13 sz ua Idfe €, umiims

nagoU NANUAVIA Stationary 1150 hitaz 1w NAIAIMAA WA AU A UANTA Stationary
1 1% ' (YRR L . . ' 3 4 o 1

HEAIIIANMIAINAIITA NUALHUT 115282817 (Cointegration) 9819 15NAMNoIAIAIM

AAAAADY (residual) YO IAUN 13U IMAADY Unit Root @035 ADF test 1145261 Level Taaly)

9y 1 A . Y (% dy
@@Qiﬁﬂ 1NN LAY Time trend Ulﬂ WaRNU

M319N 20 WANIINAAD U Unit Root Test A1 Residual

duals A1 ADF Test at Level Result

- 1 o
Residual (gt ) 6.103280 Stationary at level 99%

AIN: MAMIA UMV LDIATUAIT NAIANUINND V3

NPANTIN20 ILNUIIN1 ADF U049 ResidualUo 9a1n15 HAMIANIT Critical Value 11

7UU09 Absolute & 33fUANWIFONUTBEALI9 Fea W T oUPasaNATINAN (H,) 7T

3| o A o
Residual 111 Non — Stationary LRI Residual 11 miﬁﬂiu quU @ Stationary AoAauls

YY) o [ Y o
Tugums U dunus W 52828100 NU(Cointegration Relationship) 111199
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U

a dog o A1 ' o AU A
Wﬁﬂ1§3!ﬂ51$ﬁﬁ‘n‘nﬂﬂaﬂwﬁﬂﬁgﬂﬂﬂ@ﬂ1ﬁwmu1‘ﬂﬂﬂﬂu"“9@ﬂ53!7]?["17]8

SDI = 48.43768 - 1.04E-05S + 0.004628 Rain - 0.809195 Pov 4.1)

n.s. n.s. n.s.
(22336 )** (-0.9767) (0.74394) (-1.0073)

+1.216049 Tech - 1.808407 Bod + 8.62E-05 Soc_serv - 0.000119 Econ_serv

n.s.
(2.6125) ** (-1.4811) (13.0073 ) (-3.6223 ) ***
R’ - 095
Adjusted - R® = 0.92
S.E.of regression = 3.21
F — Statistic = 34.35
D.W. = 2.01
KX A v o w Aaaa ] A o Y
ULV ko UUWOINUY T illu‘ﬂiﬂﬁﬂﬂ NILAU ANV OUUIT DIAL 99
R A wv o w aaa [ A o 9
% NUWOIWUY T QJ}‘VTNﬁﬂGIWﬁ%ﬂﬂﬂ’ﬂllﬂ)’@iluﬁﬂﬂa$ 95
R A o o aaa o A o
* WﬂJ'lEJﬂ\?iJufJﬁ'lﬂiUuﬂWQﬁﬂﬁ NILAU ANV DUUI DIAL 90
=4 A o o @ Aaa
n.s. ﬁlJ"I‘c’Jﬂ\illiJiJuﬂﬁ"lﬂﬂJVINﬁﬂ

g

NN NAMTATUUANNTIE L0891 UAIT WAARUINTI V1

a 4 1 1 2 Y LY a 09; o
NANAMTIATIZHWY N TA1 R IMNY 0.95 taaad@iudsoase iavisa luuuusiaos

2
18un Usuanduesunieludszme Usuanidu swauauenau nsasnulunaTulas

Y
1o J 9 a 1 Y a
ﬂ’HiJﬁﬂﬂi NUBILHUN \1‘]J‘]J TEUIUTYYANUATHIND Lm3\‘]‘]_1‘]]53111m518ﬂ1ﬂﬂ1uﬂﬁﬂiﬂﬁ

LAz dIny @1ansnesuenisnldeunlasuesdwilsmu Ao dwil msnannNgbu v

Ysznalneldievas 95 8ndovay 5 amwnsoes1neladledulsoug tazenm Adjusted -
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2 1 Y 1 X o 1 2 o o a o e
R MAY 0.92 uaaaNvasnndsuai R g]I’JEJQWM’JHGDLLﬂ soasz lunuudia ENLLE%}’J fus

sasznnd luuuuiaesdiamisoesuen mud sunawesmdriimsaniis ey ves
Uszinengl&%evas 92 Sndosaz 7 amrsnetinglaaednlsay q uazilenageuaiwil
Vod1Aity (Overall Significance) U9 IUUUF1ABIAY F — test 1AM F — Statistic 310N13A 1108
WD 3435 uamendulsSaszianualuun a0 e nEwaden wat mawan idaiu

]
o W aaa

woe1lsemet Inwedniliedidymeatansedua e tiuosas 99

[ 1 J
NAKAMINATOUNITDAIAY 13 0N131AT BB TN F1al sz anTveednls
a 1 1 v A @ Ao A = LYY o a c’o‘
BATTNUN ARt M3 Ndaguv o5 unalne (SDD) A duiu iy U5 naniwu
(Rain) MuauenIuludszina (Pov) myasnuluma Tulad (Tech) manuanilsnves
1 r?} 1 Aa o a {2
Wi (Bod) ULT2NUTWNEA TUMTUTMIBUTULAZEIAN (Soc_serv) Tunamamilulyl
a ~ o 9y d' = Y] d' o A = [ @ 4
awauuagIunmrual’d Tluvasimesiimswannndsouvesl semalne Ianuduiius
M U5unaudueey azau sz nes e B3R (Bcon_serv) Tudiem e laidl vl en

a A o Y
AUUATTIUNN N u@vh

(11999101 VA 1aUN 1T DA 008 aau M 4.1 &1 Tz an lumstimnesine
avendanan senua oM InaNNgBu el seme e nanae winNmMadan I NaToL
1 o U g 9 = 1 d' [ A 1T v A % d‘
A9 YVVT 109908l WNUNABU A LALBININ AI)InWAD ARYINIT e UN
o [ Y] v =Y = a H [
Faguelszme'lng (SDI) TanuduwussulSuiauiuee un1elualszme () Tunananly
I a Ao o W aa =R Yo o a o 1 Y KR o
fu llawaundgiuuag lafide drdameana 9 1ddadnlsdaszaanainesn ndrveiing

a L4 ' A 9 o = 492/
AATICUTAUNITDAD ﬂEJGlWiJ W @Gh/ﬂ!f]_l VIO ANULHUIC TUNUINUU

M3199 21 WaN13NATO Y Unit Root Test A1 Residual #a3m31svilgauniaes Tasmsda

alsoaszureaioon

auals A1 ADF Test at Level Result

Residual (‘C’t ) -5.530087 Stationary at level 99%

NN NAMIAUUANNTIEA 2089 1UAT WAANUINT V4
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Nﬁﬂ1§3!ﬂi1$‘l’iﬁ‘ﬁ‘ﬁﬂ°ﬂa\‘mﬁ nswummswmummaummﬂ 53!“{]?["1“{]8]1’@ Qﬂ1§ﬂ5‘lJ‘]J§\‘l

HUUD18049

SDI = 39.88777 + 0.005893 Rain - 0.542308 Pov 4.2)

n.s. n.s.
(2.0139 )* (0.9703) (-0.7191)

+0.850726 Tech - 1.934856 Bod + 9.90E-05 Soc_serv - 0.000131 Econ_serv

n.s.
(3.0756 ) ***  (-1.5964 ) (13.9849 ) s (-4.3182)) *#:*
2
R = 0.94
Adjusted - R’ = 0.92
S.E.of regression = 3.21
F — Statistic = 40.06
D.W. = 1.91
KX Awv o w aaa o A o Y
LY. Ak HUWNUUIT N UNITDANITE AU ANVLFDUUI DY 99
R A wv o w aaa [ A o 9
** HUWNUHIT N YNITDANTE AU ANNLFDUUI DY 95
KX A v o w aaa o A o
* WﬂJ'lEJﬂ\iiJufJﬁ'lﬂiUuﬂT\‘Iﬁﬂﬁ NILAU ANV DUUI DIAL 90
=4 A o o aa
n.s. WNTﬂﬂthiJiJuﬂﬁTﬂﬂWlNﬁﬂ

g

NN NAMIAUIUANNTI8A 208 1UAT 1WA1ANL INT U2

2 4 1
ms nage Uy miug1uued Regression aviuadl 3 e 1dun Autocorelation,

. . TR S o . ' Ly
Heteroscedusticity, Misspecification [N M 1AM ¥0N 0U0 UV @ 0eNYs 2anan1 1 Adana
4

= =
MINATD VUAIU
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1. msnaaouilyym Autocorelation #3033 Breusch — Godfrey test (BG) mi19lun1s

{ o Y ) ) ' {q ¥
naaeuAD R2 X (N - P) lasil N fAodmudoya P Ao $119u Lag Tagiham 14lunis

% 1 2 1 U 5 1 1 {
nadoumfSeuiiounium Y Tasll degree of freedom 117U P HIWANTNATOU WU A M 1%

[ 2 o @ a @ 1 1 a o .
Tumsnaaeudesnnan y virldvensuauuagiuvdnuaasinlunailyn Autocorelation

(518228l TIIMANUINT V5)

2. MInad E)U%jfg i1 Heteroscedusticity #2835 White Heteroscedusticity test A 18

Tumsnaaeune R2 X N Tagl N Aesmudoya Taeriwnldlumsnagouninleuiou

o 2 I o o a I o .
num | Tael Degree of Freedom {N1NU 1UIUN 15 WIE0T MLV N804 Auxiliary

. 8 1 1 H Y 9 ] 1 2 o Y o a
Regression G?QWﬁﬂﬁ‘ﬂﬂﬁ'@ll‘Wll31ﬂ1ﬁ1%iuﬂ1iﬂﬂﬁﬂﬂu®‘('Jﬂ’ﬂﬂ? X m“lwaamnﬁumgm

wan hitfail g Heteroscedusticity (310821000 1un 15 90 M HUINT U6)

3. manadouila ¥ Misspecification #2675 Ramsey Reset test A 151uminaaou
Tasiha F adunaldldunSeuieuduai F arnmalaas 1 Fawamsnaaounuimi F i
o Yy Y 1 1 dl a o Y [ a o d' 1 (PR
Auna latieeniia F idlasnansiesilieensvavuagmmannn Lidiilaym

Misspecification (31882082 TUMTTIMANUING U7)

a J 1 1 2 4 o 1w a 3 o
NARAMTAUATIZH WL N UAT R MIND 0.94 ueraedwul soasgisnualunuudiaes

9 U a oy ) = ' oy
18un Usumieu Swauauenau nisasnu lunaTulad anwendsnvoaninia
sz et uAT BNV ITTNA LazuUTTINU TV UM TUSMIYUBULAY
denuessguna eusneiulemalasunasvesaunl sam Ao ArimIwauRgBu e
Uszinaneldievas 94 8ndosay 6 awnsoe 5118 1adI8d 50U LAz 1AM Adjusted -

Y v o I 2 9 o o a o Y o
R2 1101 0.92 uaayNuaannlfum R aredmuandsoase lunuudiaeua auls
oasznna uuuusiaesdsemisnosunendeunasosmayiimswainidseuves
Ysznalneldievas 92 8ndeevay 7 awnsoesneladiedisow q taziienageu il
1iod1#iny (Overall Significance) U9 IUUVF1ADIAY F — test AR F — Statistic 2110N137 11701
F4 v

IR 40,06 ueaINAsdasziaualunuyhae o niwaaon Wil mMINm LI NGE U

o @ a

] @ ad [ y o 9
mmﬂizmﬁ”lmamqﬁuﬂmﬂmummamﬁiz@mmmg%umaﬂaz 99
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H 1w a a a o 14
mimwmnﬁ nl ﬂWQGﬁﬁﬂﬁL‘ﬂﬁi}l)LﬂUIﬁﬂlﬂﬂﬂaﬁﬂﬂ!“ﬂuﬁﬁﬁ'JﬂJﬂ']EJGlu‘]Jﬁgmﬁ

#U19: A1ULIN)

gl YanW AN BIaINIa TN il (BC1)”
aelulsemea (GDP)I/

2528 1,041,354 0
2529 1,094,679 0.97
2530 1,253,147 3.87
2531 1,559,804 9.49
2532 1,859,486 14.97
2533 2,182,100 20.88
2534 2,509,427 26.87
2535 2,827,158 32.69
2536 3,163,914 38.85
2537 3,630,805 4740
2538 4,182,929 57.62
2539 4,608,491 65.30
2540 4,727,317 5748
2541 4,626,447 65.63
2542 4,632,123 65373
2543 4,904,725 70.73
2544 5,133,826 74.82
2545 5,450,643 80.72
2546 5,928,975 89.48
2547 6,503,488 100
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mimwmnﬁ N2 ﬂWQGﬁﬁﬁﬂﬁQUNU'ﬁﬁnuIﬂEJGI'D'\‘]%WﬂﬂWQ‘iJi%!VIﬁGIfJWﬁ@ﬂﬂ!"’ﬂll')ﬁi'ln

melullszmer

HUe: Soeaz)

3 dadiuinamulammen e o E CIz)z/
MalsunAderans sl LA
sawmetutlszind

2528 042 0
2529 0.55 3.16
2530 0.72 7.29
2531 1.85 3479
2532 2.57 5231
2533 296 61.80
2534 2.05 39.65
2535 1.89 3598
2536 1.38 2335
2537 091 11.67
2538 1.18 1849
2539 1.27 20.68
2540 248 50.12
2541 453 100
2542 290 60.34
2543 2.34 46.71
2544 437 96.10
2545 270 5547
2546 3.60 7737
2547 3.05 63.99
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FUe: Soeaz)

5] dadiunangaamnITuAe s s (ECIS)z/
nandainas e lu
Jsomar

5528 20.07 0.00
2529 23.94 26.29
5530 23.88 25.88
2531 24.77 31.92
2532 25.52 37.02
. 2730 49.11
2534 28.29 55.84
5535 27.55 50.81
2536 28.23 55.43
5537 27.94 53.46
2538 28.27 48.23
2539 28.82 59.44
2540 28.54 57.54
2541 29.44 63.65
2542 31.22 75.77
2543 33.58 91.77
2544 33.41 90.62
2545 33.63 92.11
2546 34.79 100.0
2547 34.50 98.02
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B FulszAninsnszneneld mdvdl (ECI4)2/
2528 0.483 96.36
2529 0.524 21.81
2530 0.513 41.81
2531 0.481 100.0
2532 0.500 65.45
2533 0.524 21.81
2534 0.514 40.00
2535 0.536 0.000
2536 0.531 9.090
2537 0.524 16.36
2538 0.521 27.27
2539 0.515 38.18
2540 0.513 41.81
2541 0.511 45.45
2542 0.533 5450
2543 0.525 20.00
2544 0.513 41.81
2545 0.501 63.63
2546 0.500 65.45
2547 0.499 67.27
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(WU8: INAD N OU)

5] dadiunangaamnITuAe s s (ECIS)Z/
a0 o
A AN UNUIAT I
neludszna

5528 3,402 0.00
2529 3,486 1.14
2530 3,645 3.30
2531 3,804 547
2532 4373 13.21
5533 4942 20.96
2534 5417 27.42
. 5892 33.90
2536 6,569 43.11
. 7246 52.32
5538 7,659 57.94
2539 8,072 63.57
5540 8,340 67.22
2541 8,608 70.86
2542 8,583 69.84
5543 8,588 70.18
2544 9,089 77.41
5545 9,620 84.64
2546 10,184 9232
2547 10,748 100.0
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FUe: Soeaz)

5] daaIUYaMMIaIBoNM o A (ECI6)2/
Haaf i Ias el
Usemer

s 2.9 10.48
2529 18.6 0.00
2530 238 12.68
2531 26.5 19.26
2532 28.7 24.63
. )88 24.87
2534 28.7 24.63
rsss 205 26.58
2536 30.1 28.04
5537 31.5 31.46
5538 33.6 36.58
2539 30.7 29.51
2540 181 47.56
2541 48.6 73.17
2542 48.0 71.70
2543 56.8 93.1
2544 56.3 91.95
5545 53.7 85.60
2546 56.1 91.46
2547 59.6 100.0
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FUe: Soeaz)

5] FaduinSeuiig Wnude i (SOIl)z/
Tussausisenmny

I 18.30 4.19

5579 17.84 2.53

2530 17.14 0.00

2531 17.42 1.01

2532 18.34 4.34

5533 20.04 10.49
2534 22.73 20.22
2535 26.22 32.85
5536 30.26 47.46
2537 34.98 64.54
5538 39.63 81.36
253 4137 87.66
2540 41.57 88.27
rsal 40.88 85.89
2542 39.85 82.16
2543 38.85 78.54
rsas 3861 77.67
2545 38.85 78.54
rsa 41.59 88.45
2547 44.78 100.0
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MIINHINN N8 AR OATINIT ABVDINITAA B IUITNANTW 1,000 AU

(v Sovaz)

i BATINTAWVDINTNAD et (8012)2/
WU NANFN 1,000 AU Y

2528 11 0.00

2529 9.5 20.5

2530 10.6 5.47

2531 93 2328
2532 85 3424
2533 8.0 41.09
2534 83 36.98
2535 75 4794
2536 74 49 31
2537 7.1 4342
2538 72 52.0

2539 55 75.34
2540 3.7 100.0
2541 49 83.56
2542 6.6 60.27
2543 6.2 65.75
2544 6.5 61.64
2545 6.5 61.64
2546 72 52.05
2547 75 4794
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FUe: Soeaz)

E Fadiuauenavedlng  mda (SOI3)2/
2528 41.5 10.25
2529 43.0 5.73
2530 44.0 2.71
2531 44.9 0.00
2532 41.5 10.10
2533 38.2 2021
2534 35.3 28.95
2535 325 37.40
2536 287 48.71
2537 25.0 60.03
2538 21.0 72.09
2539 17.0 84.16
2540 17.9 81.44
2541 18.8 78.73
2542 20.0 74.96
2543 21.3 71.19
2544 18.4 79.93
2545 15.5 88.68
2546 13.7 93.96
2547 11.7 100.0
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MINWUINT NI0 MAYH BN TIMIVANLIDeU aNsaanszv¥1ns 1,000 AU

FUe: Soeaz)

5] AT INTIANZDYUTUTA AD i (5014)2/
U5231n3 1,000 A’
I 6.62 53.51
2529 6.30 44 .86
2530 6.93 47.29
2531 7.11 66.75
2532 7.26 70.80
5533 8.19 95.94
2534 7.89 87.83
2535 8.34 100.0
2536 8.30 98.91
2537 7.36 73.51
. 701 88.37
5539 7.26 70.81
2540 6.52 50.81
5541 527 17.02
2542 5.65 27.29
2543 5.48 22.70
rus 521 15.40
2545 4.64 0.000
5546 5.20 15.13
2547 5.90 34.00
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MININUINA P11 AR OATINTINU

FUe: Soeaz)

1 Sas e AW (SOIs)Z/
2528 3.84 44.56
2529 3.62 48.68
2530 6.22 0.000
2531 3.15 57.90
2532 1.41 90.07
2533 2.30 73.40
2534 2.79 64.23
2535 1.40 90.26
2536 1.53 87.82
2537 1.29 92.32
2538 1.15 94.94
2539 1.09 96.06
2540 0.88 100.0
2541 3.54 50.18
2542 3.07 58.98
2543 2.46 70.41
2544 267 66.47
2545 1.76 83.64
2546 1.54 87.64
2547 1.34 91.38
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maawni n12 mawioaimsdnine lumundilrem ez wg@ns su Aol szanns

1,000 AU
M12e: Sovaz)
1l 8931013975 A T wun sl (so1,) 2/
flrenedauazngans su
Ao U3z¥INT 1,000 AU Y

2528 16.4 100.0
2529 21.0 78.10
2530 21.7 74.88
2531 20.2 81.99
2532 21.5 85.30
2533 21.0 78.19
2534 24.6 61.13
2535 24.8 60.18
2536 26.4 52.60
2537 27.2 48.81
2538 28.2 44.07
2539 29.4 38.38
2540 30.7 32.22
2541 32.3 24.64
2542 334 19.43
2543 334 19.43
2544 35.6 9.00

2545 34.0 16.58
2546 37.1 1.89

2547 37.5 0.00
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(ve: Sovay)

fl Fadauifith hide iud o (ENII)Z/
dszmar
2528 30.50 65.90
2529 29.68 55.55
2530 28.86 45.20
2531 28.03 34.20
2532 27.95 33.71
2533 27.29 25.37
2534 26.64 17.17
2535 26.33 13.25
2536 26.03 9.46
2537 25.82 6.81
2538 25.62 4.29
2539 25.51 2.90
2540 25.40 1.51
2541 25.28 0.00
2542 29.24 50.0
2543 33.20 100.0
2544 33.07 98.35
2545 32.90 96.21
2546 32.80 94.94
2547 32.70 93.68
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d‘ ! v A o ! d" tﬂ' 1 1 dy d‘
MINIWUINN N14 Marl dadrununihyom uae wunlsema

(ve: Sovay)

5] Famuiuiithmeaude A (ENIZ)Z/
Aufialsana
I 30.50 65.90
2520 29.68 55.55
2530 28.86 45.20
2531 28.03 34.20
2532 27.95 33.71
5533 27.29 25.37
2534 26.64 17.17
2535 26.33 13.25
5536 26.03 9.46
2537 25.82 6.81
5538 25.62 4.29
5539 25.51 2.90
2540 25.40 151
2541 25.28 0.00
2542 29.24 50.0
2543 33.20 100.0
5544 33.07 98.35
2545 32.90 96.21
5546 32.80 94.94
2547 32.70 93.68
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] 9
MINWUINT n15 ﬂWﬁaﬁﬁﬂ’JWMﬁﬂﬂﬁﬂ‘ll’E]\‘lllﬂJﬁWL%1W‘i5811@@14@11\‘] (BOD)

WUY: a5 uA0an )

3 anuans nveanith i (ENI3)2/
s zeaouans (BOD)

2528 2.8 85.71
2529 3.8 69.84
2530 3.1 80.95
2531 4.1 65.07
2532 1.9 100.0
2533 2.2 95.23
2534 3.0 82.53
2535 75 11.11
2536 8.2 0.00

2537 2.7 87.30
2538 24 92.06
2539 3.5 74.60
2540 6.2 31.71
2541 3.1 80.95
2542 2.8 85.71
2543 33 72.77
5544 26 88.88
2545 4.2 63.49
2546 33 72.77
2547 6.6 25.39
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d‘ 1 v = =) 1
MINNHINN D16 MAMABY ﬂimvau azeodluussoIme

(U208 AL)
i Usnaduazonsly et (ENI4)2/
yIsEIA

2528 651.47 93.54
2529 699.71 83.47
2530 771.0 68.59
2531 842.31 53.70
2532 768.39 69.13
2533 694.46 84.6
2534 620.53 100.0
2535 652.95 93.23
2536 685.37 86.46
2537 717.79 79.69
2538 750.21 72.93
2539 782.63 66.16
2540 816.65 59.06
2541 850.67 51.96
2542 884.69 44.87
2543 918.71 37.76
2544 952.73 30.66
2545 1,001.69 20.44
2546 1,050.66 10.21
2547 1,099.62 0.000
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Dependent Variable: SDI

Method: Least Squares

Date: 03/19/07 Time: 10:33

Sample (adjusted): 2528 2547

Included observations: 20 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
S -1.04E-05 1.06E-05 -0.976798 0.3480
RAIN 0.004628 0.006221 0.743948 0.4712
POV -0.809195 0.803281  -1.007362 0.3336
TECH 1.216049 0.465464 2.612551 0.0227
BOD -1.808407 1.220981  -1.481110 0.1644
SOC_SERV 8.62E-05 2.81E-05 3.067366 0.0098
ECON_SERV -0.000119 3.28E-05 -3.622375 0.0035
C 48.43768 21.68578 2.233615 0.0453
R-squared 0.952476 Mean dependent var 51.07150
Adjusted R-squared 0.924753 S.D. dependent var 11.73415
S.E. of regression 3.218818  Akaike info criterion 5.465080
Sum squared resid 124.3294  Schwarz criterion 5.863372
Log likelihood -46.65080  F-statistic 34.35735
Durbin-Watson stat 2.018878 Prob(F-statistic) 0.000001

RIN: NAM AUV
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RDRERIEAT ERT I IEAGEN

Dependent Variable: SDI1

Method: Least Squares

Date: 03/19/07 Time: 10:40

Sample (adjusted): 2528 2547

Included observations: 20 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
RAIN 0.005893 0.006074 0.970326 0.3496
POV -0.542308 0.754052 -0.719192 0.4848
TECH 0.850726 0.276604 3.075615 0.0089
ECON_SERV -0.000131 3.03E-05 -4.318248 0.0008
SOC_SERV 9.90E-05 2.48E-05 3.984940 0.0016
BOD -1.934856 1.211955  -1.596476 0.1344
C 39.88777 19.80579 2.013945 0.0652
R-squared 0.948697 Mean dependent var 51.07150
Adjusted R-squared 0.925018 S.D. dependent var 11.73415
S.E. of regression 3.213134  Akaike info criterion 5.441588
Sum squared resid 134.2150 Schwarz criterion 5.790094
Log likelihood -47.41588  F-statistic 40.06591
Durbin-Watson stat 1.913265 Prob(F-statistic) 0.000000

AIN: NAM AU
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Null Hypothesis: RESIDO1 has a unit root
Exogenous: None

Lag Length: 2 (Automatic based on AIC, MAXLAG=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -6.103280 0.0000
Test critical values: 1% level -2.708094
5% level -1.962813
10% level -1.606129

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: RESIDO1 has a unit root
Exogenous: None
Lag Length: 2 (Automatic based on AIC, MAXLAG=4)

t- Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.530087 0.0000
Test critical values: 1% level -2.708094
5% level -1.962813
10% level -1.606129

*MacKinnon (1996) one-sided p-values.
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.838048 Probability 0.204787
Obs*R-squared 5.009637  Probability 0.081690
Test Equation:
Dependent Variable: RESID
Method: Least Squares
Date: 03/19/07 Time: 10:41
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t-Statistic Prob.
RAIN 0.002394 0.006115 0.391454 0.7029
POV -0.313378 0.860386  -0.364230 0.7226
TECH -0.128283 0.270602 -0.474067 0.6447
ECON_SERV 6.44E-07 2.95E-05 0.021852 0.9830
SOC_SERV -3.72E-06 2.52E-05 -0.147732 0.8852
BOD -0.689545 1.362156  -0.506216 0.6227
C 6.743443 21.83884 0.308782 0.7633
RESID(-1) -0.152507 0.341185  -0.446992 0.6636
RESID(-2) -0.547812 0.287733  -1.903887 0.0834
R-squared 0.250482 Mean dependent var 1.49E-15
Adjusted R-squared -0.294622 S.D. dependent var 2.657809
S.E. of regression 3.024094  Akaike info criterion 5.353263
Sum squared resid 100.5966  Schwarz criterion 5.801343
Log likelihood -44.53263  F-statistic 0.459512
Durbin-Watson stat 2.261877  Prob(F-statistic) 0.860398
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Ramsey RESET Test

F-statistic 0.778166  Probability 0.482964
Log likelihood ratio 2.646595  Probability 0.266256
Test Equation:
Dependent Variable: SDI1
Method: Least Squares
Date: 03/19/07 Time: 10:46
Sample (adjusted): 2528 2547
Included observations: 20 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
RAIN -0.064725 0.066909  -0.967352 0.3542
POV 5.381795 5.876242 0.915857 0.3794
TECH -8.172045 8.736838  -0.935355 0.3697
ECON_SERV 0.001264 0.001382 0.914970 0.3798
SOC_SERV -0.000972 0.001051  -0.924973 0.3748
BOD 19.59994 20.68703 0.947451 0.3638
C -210.2692 241.3455  -0.871237 0.4022
FITTED"2 0.217620 0.203072 1.071640 0.3068
FITTED"3 -0.001412 0.001275  -1.107377 0.2918
R-squared 0.955056 Mean dependent var 51.07150
Adjusted R-squared 0.922369 S.D. dependent var 11.73415
S.E. of regression 3.269408  Akaike info criterion 5.509258
Sum squared resid 117.5793  Schwarz criterion 5.957338
Log likelihood -46.09258  F-statistic 29.21843
Durbin-Watson stat 2.248666 Prob(F-statistic) 0.000002
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