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Achara Prathanthip 2007: The Effect of Commercial Banks’ Real Estate Loans on the
Real Estate Sector Growth in Thailand. Master of Economics, Major Field: Economics,
Department of Economics. Thesis Advisor: Assistant Professor Santiya Eag-arkara,

Ph.D. 119 pages.

The purposes of this study are: (1) to study the real estate sector growth which classify by region,
(2) to study the effect of real estate loans of commercial banks and government’s bank for special purpose
on the real estate sector growth in each region of Thailand. This study uses both descriptive and
quantitative analyses. In quantitative analysis, the study applies the Shift and Share Model and the

multiple regression model. The data sets used here is secondary data from year 1991 to year 2006.

The results of the Shift and Share analysis showed that in the North and the South region, real
estate loans from commercial banks and the gross domestic products in real estate sector were positively
correlated. On the contrary, in the North East and the Central region, real estate loans from commercial
banks and the gross domestic products in real estate sector were negatively correlated. The results from
multiple regression model which emphasized the effect of the commercial banks’ real estate loans and
government’s bank for special purpose on the real estate sector growth in Thailand found that by
increasing in real estate loans in the North and the South regions and real estate loans of the Government
Housing Bank, the gross domestic products of real estate sector growth was also increase. Furthermore,
by increasing in real estate loans in the North East and the Central regions as well as real estate loans of

the Government Savings Bank, the gross domestic products of real estate sector growth was decline.

From the results, the suggestions of this study are: Thai government and Bank of
Thailand should stimulate the real estate loans policy in the North and the South region as well as should
improve the real estate loans requirements in the North East and the Central region by encouraging the
commercial banks to carefully analyze real estate project feasibility. In addition, the government should
stimulate the real estate loans policy via the Government Housing Bank instead of the Government

Savings Bank because it will generate positive effect on real estate sector growth in Thailand.
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2539 16,675.50 -0.09 9,427.50 2.98 386,323.80 6.66 13,673.30 12.65 426,100.10 6.48
2540 14,861.10 -10.88 8,674.20 -7.99 454,619.20 17.68 12,366.70 -9.56 490,521.20 15.12
2541 14,274.60 -3.95 8,345.30 -3.79 471,204.08 3.65 12,291.20 -0.61 506,115.18 3.18
2542 12,571.40 -11.93 8,153.00 -2.30 481,659.60 222 11,951.20 2.77 514,335.20 1.62
2543 10,438.42 -16.97 6,468.20 -20.66 312,393.26 -35.14 10,409.60 -12.90 339,709.48 -33.95
2544 8,355.60 -19.95 4,895.30 -24.32 223,815.91 -28.35 6,186.00 -40.57 243,252.81 -28.39
2545 7,789.41 -6.78 4,492.50 -8.23 231,528.67 345 5,760.90 -6.87 249,571.48 2.60
2546 11,618.16 49.15 6,167.00 3727 301,083.23 30.04 12,330.00 114.03 331,198.39 3271
2547 13,597.56 17.04 7,232.41 17.28 346,580.05 15.11 13,901.00 12.74 381,311.01 15.13
2548 11,612.39 -14.60 7,778.60 7.55 383,920.88 10.77 14,951.00 7.55 418,262.87 9.69
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2545 516.20 -299.16 -783.23 -566.19
2546 683.58 1,864.09 1,281.08 3,828.75
2547 1,125.79 632.12 221.49 1,979.40
2548 1,256.03 61.67 -3,302.87 -1,985.16
2549 1,158.62 -1,132.62 123.57 149.57
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o dunlasunidas aunlasuuilag p

YamaIuug oo . manlagunilaq

. Yy - MudadIu AUHAAN 4y

U e, YINDINU Ly L. NN

FEHANNIDY  3$HINNDIDY
(1) (H=(D)+2)+(3)
(2) (3)

2535 1,277.17 2,288.73 -1,377.89 2,188.00
2536 1,424.03 1,886.45 13.01 3,323.48
2537 2,255.89 951.05 -1,124.07 2,082.87
2538 2,679.96 -506.34 397.55 2,571.17
2539 2,033.47 -80.68 664.37 2,617.16
2540 597.28 -2,136.76 1,713.61 174.13
2541 -512.10 -11,468.09 9,589.47 -2,390.72
2542 46.97 453.96 328.27 829.20
2543 1,310.10 -678.69 -381.11 250.30
2544 921.29 -645.99 -221.80 53.50
2545 1,332.63 -294.11 -195.02 843.50
2546 1,967.04 -1,103.61 ~744.43 119.00
2547 2,183.49 -776.01 -643.77 763.70
2548 2,152.02 -878.77 421.55 1,694.80
2549 2,409.46 -1,927.12 4,234.81 4,717.15
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4 a J a a 4 (% a [ 4
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(MU98: A1UUIN)

adrmlasumlas  aulasuuilag

Yama UL oo , manfaeunlag
U we. voaReady W,ﬁﬂjmi mj,miml fuiesa
FENINNOIDY  ITUINNDIDY
(1 @H=(D)+2)+(3)
() 3)
2535 191.77 122.99 -156.85 157.91
2536 230.71 179.14 1,055.35 1,465.20
2537 501.39 178.45 2,175.26 2,855.10
2538 962.69 -342.92 2,260.34 2,880.10
2539 929.01 -336.18 -319.63 273.20
2540 248.55 1,176.77 -2,178.62 -753.30
2541 -194.58 470.34 -604.66 -328.90
2542 19.18 116.36 -327.84 -192.30
2543 502.24 -3,270.32 1,083.28 -1,684.80
2544 276.94 -2,113.51 263.67 -1,572.90
2545 302.43 -175.27 -529.96 -402.80
2546 394.25 1,075.11 205.15 1,674.50
2547 597.58 335.53 132.30 1,065.41
2548 668.07 32.80 -154.68 546.19
2549 776.11 ~758.69 -539.04 -521.62
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. Y, 2 audadiu AUHAA 4.
IR YBINBINY L. 2 L. 2 IEEN
FLHINNDIDY  3¥HININDIDY
(M H=(D+2)+(3)
) 3)
2535 1,096.82 1,965.54 -607.36 2,455.00
2536 1,290.95 1,710.16 1,419.61 4,420.72
2537 2,251.52 949.21 199.61 3,400.35
2538 2,877.54 -543.67 1,227.67 3,561.54
2539 2,264.66 -89.85 2,169.46 4,344.27
2540 702.88 -2,514.52 2,470.25 658.61
2541 -612.81 -13,723.48 10,921.51 -3,414.78
2542 54.93 530.94 280.53 866.40
2543 1,525.88 -790.47 -380.61 354.80
2544 1,075.74 -754.29 -237.95 83.50
2545 1,557.34 -343.70 -182.44 1,031.20
2546 2,302.71 -1,291.94 -708.57 302.20
2547 2,571.88 -914.05 -973.73 684.10
2548 2,514.91 -1,026.96 1,688.95 3,176.90
2549 3,033.43 -2,426.18 2,320.57 2,927.82

N7 1AMIAIUIN



74

ManNaN

A 1 A A Y a a a A o a Y4
91015199 15 WumsilaguudasnunaseveslsuaauseadanIsuns naan
a  J = B~ o S 9 = =
s sralyd lunanaraiautuuindivau 13 Tu 1530 18un 3 w.ea. 2535-2542 uaz 3 w.e.
o A A Jya A [ a [ -4 a  J
2545-2549 Yufe Mslasuulains IHaudedarisuns ngnnsuIATWIalwd lLaIAnaa
v ' Y
dInglusaaziliman)asumlauiugady
' ' Y A & g ° AN Y 1A
ArunaveaneIdugaauuuIns v 14 1w 15 31aun 3 w.a. 2535-2540 tay
= L= a a a 4' [ a [ 4 a L
1) WA, 2541-2549 1aA90M5AU 1Al U FUFDTINITUNTNINNTUIAT NI ¥ 11
Q' d? d! dgl (K%} a a [} 4
MANAINVGIVY FIIUagNUMIAL Tnvpanandamulas I ullszma
1 4 @ 1 [ A S [~ o 1
drunlasunlasaudadiuszrianosdussiantuuandiuou o lu 153 18un
= = =} Ll a a
1 w.e. 2535-2537 3 W61, 2540-2542 uagd) WA, 2546-2548 uananmsa lauelsuna
a d' [} a [} J a J z ~ a d' 1 a
AUFDOFINTUNTNINATIMI A FIT N szme Imsay Taganiimsmy Tnved

a o J
nannuNLIas I Iulszing

1 $ 1 1 A g 1 3 o =1 1
drunlasuunlasaunaniaszrinanesdu Fauautuuinsiuou 8 Tu 153 1dun 3
WA 2539-2542, 1) W.7. 2544 1azd) W.A. 2546-2548 Lananmsay Tavesllsuaduie
@ a Y4 a  J =] a ~ 1 a a a A
damsunsndnnsumsmasdlumanannimsay Iangannmaau Iaveal/suaduie

v
FIMSUNTNGI M52 M



3 a L4 a a 4 o a [ -4 09.:’ 1
ﬂ"lﬁ"lﬂﬁ 15 MIUATICH Shift and Share ﬂlf]ﬂﬂ‘ilﬂﬂ!ﬁut%ﬂ@ﬁ\‘lﬁWﬁﬂJﬂiWﬂﬂWﬂﬂaNﬁ\‘llm
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(MU98: A1uUIN)
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o o , msnagunalas
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1wt L, - L. 2 L. 4 NN
YBINDIY FEUINNVDUY  T¥HINTI0IDUY
(@=D+H2)+3)
(1) 2 3)
2535 25,104.56 16,100.12 -35.22 41,169.46
2536 27,774.18 21,565.66 -1,639.28 47,700.56
2537 41,488.21 14,766.14 -4,789.75 51,464.60
2538 51,306.36 -18,276.12 -5,212.52 27,817.72
2539 36,757.29 -13,301.30 666.89 24,122.88
2540 10,185.26 48,222.15 9,887.99 68,295.40
2541 -10,198.09 24,650.72 2,132.25 16,584.88
2542 1,082.87 6,570.14 2,802.51 10,455.52
2543 29,671.06 -193,202.85 -5,734.55 -169,266.35
2544 13,375.39 -102,075.92 123.19 -88,577.35
2545 13,827.05 -8,013.27 -2,807.52 3,006.26
2546 19,905.23 54,281.10 74.73 74,261.07
2547 29,174.73 16,381.26 59.17 45,555.98
2548 32,014.28 1,571.89 3,754.66 37,340.83
2549 38,305.58 -37,445.82 -498.04 361.72
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YamaIULLN o , manfaeunlag
1w voaReady W,ﬁﬂfm: mj,mimi. fuiesa
FENINNOIDY  ITUINNBIDY
(1 @=(1)+(2)+(3)
) 3)
2535 13,942.48 24,985.42 3,286.10 42,214.00
2536 17,709.88 23,460.75 -1,919.37 39,251.26
2537 27,750.15 11,699.04 855.14 40,304.33
2538 35,219.60 -6,654.26 -2,184.27 26,381.07
2539 25,971.63 -1,030.42 -3,857.12 21,084.09
2540 7,303.11 -26,126.70 -5,443.67 -24,267.26
2541 -5,669.45 -126,963.06 -27,786.49 -160,419.00
2542 212.16 2,050.54 -636.00 1,626.70
2543 5,787.19 -2,998.01 466.73 3,255.90
2544 4,161.75 -2,918.14 183.19 1,426.80
2545 6,093.10 -1,344.74 283.64 5,032.00
2546 9,096.88 -5,103.81 1,029.93 5,023.00
2547 10,531.29 -3,742.83 2,557.15 9,345.60
2548 10,902.53 -4,452.03 -944.10 5,506.40
2549 12,325.65 -9,858.23 -3,993.91 -1,526.49
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(1 @=(1)+(2)+(3)
) 3)
2535 604.30 387.55 -396.95 594.90
2536 621.79 482.80 630.91 1,735.50
2537 1,026.71 365.42 1,419.17 2,811.30
2538 1,505.62 -536.33 1,355.81 2,325.10
2539 1,231.78 -445.74 749.46 1,535.50
2540 360.49 1,706.74 -3,373.83 -1,306.60
2541 -277.41 670.56 -468.65 -75.50
2542 28.25 171.38 -539.63 -340.00
2543 736.21 -4,793.85 2,516.04 -1,541.60
2544 225.60 -3,181.29 967.91 -2,223.60
2545 382.16 -221.48 4,120.71 4,281.40
2546 918.59 2,504.97 -1,560.95 1,862.60
2547 1,194.77 670.85 -294.61 1,571.00
2548 1,284.06 63.05 -297.11 1,050.00
2549 1,491.73 -1,458.25 913.52 947.00
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(M H=(D+2)+(3)
(2) (3)

2535 998.50 1,789.34 -1,300.84 1,487.00
2536 1,086.91 1,439.86 486.75 3,013.53
2537 1,791.77 755.38 69.31 2,616.46
2538 2,276.22 -430.06 559.05 2,405.21
2539 1,749.59 -69.41 1,023.29 2,703.47
2540 525.81 -1,881.06 1,259.81 -95.44
2541 -445.24 -9,970.78 7,275.50 -3,140.52
2542 38.40 371.10 27.20 436.70
2543 1,056.12 -547.12 294.99 804.00
2544 768.48 -538.84 276.56 506.20
2545 1,140.10 -251.62 93.82 982.30
2546 1,705.72 -957.00 423.07 1,171.80
2547 1,996.97 -709.72 -939.64 347.60
2548 1,935.77 -790.47 -323.30 822.00
2549 2,172.92 -1,737.93 -2,561.47 -2,126.49
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N7 IAMIAIUIN

A Y o = d A vy A a = . . .
Lll@llf’]LL‘U‘Uﬁ]"lﬁi’)\‘lcluﬂﬁﬁﬂHTﬂﬁQULL’G‘ITJ LﬂJﬂWﬁ]ﬁﬂﬂﬂQﬂﬂJﬁT Multicollinearity 311
~ < Yo . 1 o 1 ~Aq Y o A 9 =
AT NN 20 %mu"lmmw Correlation igﬂ’{]N@’)!LﬂiﬁNﬂ Vli“]fll“ﬂ“lﬁ]'lﬁﬁ]\‘lilﬂ'lﬂ’f]uﬂl'l\iq\? BN
Aa ,&‘ FY S A o . . . 4?’ A Y ~q Y
iﬂﬂﬂ'li‘WiniiLl'lﬂJ’(’]\W]Hﬂ1ﬂ’)1u'li]$3J‘]JﬂluW'l Multicollinearity U4 mmmﬂ’nmuﬂiﬂﬂu
= 3 dyd 9 a Aa A A [ a YA 1 a a J
ﬂ'lﬁﬁﬂ}J'lﬂi\‘luLﬂuﬂlf]uyﬁﬂiﬂ'lmlﬁuﬁul%ﬂﬂﬁ\?ﬂ15111/]5‘1/‘!El‘luLLG]@%Q?JﬂTﬂi]'IﬂﬁH'IﬂWiW1m"lfﬂ

=

a a A 4 [ a [ Y4 a o %
6UEJ\T]JiZL'I/H’f]‘],‘VI‘c’l Lm%ﬂiNWﬂ!LQHﬁHL%@@ﬁQWTiN%iWﬂ%1ﬂ‘ﬁu1ﬂ1im‘w1$ﬂi}ﬂlﬁl\1ﬁi Gﬁ\HJ

a3

v a 9 Y

9 o { =2 o Yy A o o = z dyd v o Jdo
uu Tumsdsudarnadieny %\1T]']511’?GU’E']3J"ﬁ‘WIu']11']T]Wﬂ'l'iﬁﬂ‘HWﬂi\?uiJﬂ'JnJﬁiqu‘ﬁﬂu
1 <} =3 MYy o v o £ o 9 o
'fJfJ'Nll'iﬂﬁ'liJGIfL!ﬂ’lﬁ'ﬁﬂH1L13Jklﬂﬁﬂ@]ﬂllﬂﬁﬂﬂﬁlﬂ@@ﬂ%']ﬂllﬂﬂﬂ'laﬂﬂ “]f\?ﬁl\iﬂ\‘]hljchllllﬂﬂﬂ'm@\?

A A Y Aa =3 A a Y] a LY (
LW@‘ﬂﬁwGl“]SfJ‘ﬁUWﬂ\‘iWﬁﬂ‘i%‘ﬂ‘u‘ﬂNﬁﬂfﬂ‘imUIGI"U?NETT’UWJENWTJ’ZJ‘VIiWEJGlU“IJigmﬁul‘ﬂﬁl

MINATRUAMANTANNNHA

Yo 9

A = & Y R P
iesnmsanyiasail Idihdeyasunsunamnlgslumsissinam Fuinnailymn
A o 3 ' ! o J v o ' v
anulitswesdeya duiuneunvziimsdszmnammanuduiusszniedlslu
° = 2 o I A g o wa A v '
uuUSIaeIM ANy 3 ulunszdesiimsnageuguaulianuiavestoyaneu Tagns
) .
NATOY Stationary "0 Non-stationary Iﬂﬁlﬂi%ﬁ;ﬂ@]ﬂﬁ‘ﬂ@ﬁ’ﬂ‘u Unit Root $IMsNagol
3 ' a @ 1w
Stationary 11/UMINATOY Stochastic Process na1IABNIZUIUMIDTINEA T Tasardauls
o ' { < 1
vouiuesluedanimsnlasumlamietimsulsisrunuuiluggnianse i &1 Stochastic

= d' A A o U d’
Process IM3ilasulaansaimsuilssivvesnnusiasiduiieawainggma (an)



&5

Y 1% 1 I . Ao [ J I . =3 A~
uaae1asaenar ity Non-stationary Tuvazndanisasnainveiilu Stationary Naoiioll
Stochastic Process A9NIAAOAEIIAT 1AgNA Mean, Variance Liaig Covariance i lnd

1 A £ =} 9 = = o 1< ) =
MAINAMTINT DI IMIAAEMN F3019UANUAURNIUIINAAsNWTUNIFINTI tazll
v Y
uua Tdunauingaasnmay Taslumsdnuiniail 15 msnadouves Augmented Dickey
=

d! o Iy a (% A 9 =1 . A9
and Fuller Test (ADF Test) GﬁﬂﬂWﬂuﬂiﬁﬁJﬁﬂJNﬁﬂWHﬂﬁﬂ A9 UBY AN Unit Root HIDUDYAN

[ . = a A9 [P . A9 =
ANH¥US Non-stationary UASHAUUATIUID ﬂ’ameyja"lm Unit Root ¥39UDUANANHUS

U

E4
v A

Stationary Tag@nsaudasnamsnadouguauianuiavesimsiiimsane laaail

M135199 21 HaMSNAAUANUTIVDIA5 IunuuI 1809

gy AaauIANINTN
A o o o a v & = A
wannaNuIaI N IulszmavesanvIed I uNI e GRRIGIN
a A o a v A J A ~ A
FUFDOTINITUNTNINNFUIAT WIS IUN AT GRRIGIN
FuFoodunTunsndnnsaIma e luas TuesniRoaiiio ERRIGIN
a d' [ a 1% o =) o = ::'
AUFPBFIMTUNTNINNTUIATNAFE IUNIANAI GRRIGIN
a d' [ a [:4 a  J 9 =) A
FuFeadamsunindnnsuimsmalyd luniald GRRIGIN
a d‘ @ a v d 4 =\ A
AUFDOFINITUNTNIVNINTUINTOIMTAUATIEH GRRIGIN
FuFoad IS UNININNFUIAIT0OUTU GRREGIN

WUONG: NAADU B TZAUAMMTENUNIDERY 90

NV IANMIAIUIN

H v H A Y
MINANTNN 21 wamsnadeuguauanuilavesils1FlumsAnyingail wua
' ] ] J [ 9
ausnndlinuanianutieiszAl Level 10) & szauaMUFoNUNTooaz 90 Aetiu
4
annsaihdulsasnarnilszmnamdulssansvesdunls Tuaums nazansoofine

HansznUvesdLilsoaszaedn)sanla 1aal¥3s (Ordinary Least Square — OLS)



86

a d a 4 [ a v d a d a
Ni‘lﬂ']‘i?!ﬂ‘i1$1"iﬂﬁﬂ537]‘IJGIJEN%T‘L!!‘#f’]f’)ﬁﬂﬂ1§Nﬂ§WﬂﬂlﬂQﬁﬂ]ﬂ]iW]ﬂ!‘Uﬂ ﬁﬂﬂ]ﬁ!ﬂﬂiﬂﬂlﬂ@ﬁ]ﬂn

adarinsuminalulszmalne

1 Y < a d a 4 @ a [ 4
hluf’f’(luﬁﬁlzL‘]JLlﬂ"li’JLﬂﬁ1$Wﬂ1ﬂaﬂi$ﬂﬂﬂlﬂﬂﬁuﬁdﬁ’ﬂﬂﬁﬂﬁ15111/]5'1/‘!861]9\1‘151!1?115
a Jda a @ a [ 1 aa
‘W'lm"1)’8&51E]fﬂiW]‘]JIG]GUE]Q@'WSU'IE]’HQW1§3J‘VI§WEJG!,H‘]J5ZL‘I/]ﬁll‘VIEJ UAagNNNINATDUAITDA
Y
1 ana 1 J a o 4
Lﬁm@fu ATADANATDY Q-statistic WU yjaﬂ1Na@ﬂmmmanﬂuﬂizmﬁmmmm

o a o @ Aoy . VI o A o & Y Y
BAIMTUNITNG (Y) Uiy Serial-correlation iy lunuudiaetides uiludsaunilym

v
2 9

. . 99 ¥ A F4 o ' £ = o
Serial Correlation Tﬂﬂmi‘]JWQﬂGﬂ"]f AR(q) Model LW@LLﬂﬂﬂJWm\‘Iﬂm’J FINTANHIATIU IR

] a I o Y dy
usmsinziosniiu 2 nuusiaes Al
Y, =b,+bN_L +bNe L +b,C L +bS L +e (1)

Y, =b,+bN_L +bNe L, +b,C L +bS L+ b.Gh L +bGs L +e, ()



87

d‘ a 4 o = 1 Y
M5199 22 wamsAATIzHuUUIaea lumsane laemsiszuiaa lasl¥7s

Ordinary Least Square: OLS

Y=f(N L,Ne L,C L,S L) Y=f(N L,Ne L,C L,S L,Gh L,Gs L)
dls
OLS OLS+AR OLS OLS+AR
N L 27.86497*** 29.55309%*** 28.79985 71.30851***
Ne L -1.81534 -3.213995 -16.25322 -97.6973***
CL -0.38048 -0.403945 -0.514734 -1.078077***
S L -1.63638 -1.955726 11.50571 35.19195%*
Gh L - - 0.243254 1.620497**
Gs L - - -1.274364 -5.118993***
C 38317.09 39286.39 10041.67 -240429.8**
AR(1) - -0.127019 - -0.957126%**
R-squared 0.694824 0.670217 0.738097 0.850624
Adjusted R-squared 0.58385 0.487005 0.563494 0.701247
S.E. of regression 43393.57 4.74E+04 44442.2 36181.73
F-statistic 6.261183 3.658141 4.227304 5.694504
Durbin-Watson stat 2.129708 2.071176 2.486325 2.587339
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Y N L Ne L CL S L GhL GsL
Mean 212050.8 11879.54 6323.406 336636.3 10832.14 250994.9 39041.53
Median 185845 11690.06 6850.305 340481.6 12044.5 275770 23645
Maximum 346263 16691.3 9427.5 481659.6 15898 535583 120758
Minimum 133838 6938 1482 194049 4671 36260 628
Std. Dev. 67266.78 3007.336 2460.797 89413.93 3428.869 146190.1 44043.38
Skewness 0.900791 0.006369 -0.67382 0.070306 -0.50999 0.177222 0.877818
Kurtosis 2.384472 2.03479 2.369606 1.996108 2.162278 2.31582 2.220321
Jarque-Bera 2.416382 0.621194 1.475671 0.685047 1.161416 0.395821 2.460106
Probability  0.298737 0.733009 0.478148 0.709976 0.559502 0.820443 0.292277
Sum 3392813 190072.7 101174.5 5386181 173314.2 4015918 624664.5
Sum Sq. Dev. 6.79E+10 1.36E+08 90832842 1.20E+11 1.76E+08 3.21E+11 2.91E+10
Observations 16 16 16 16 16 16 16

N7 MRV
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Null Hypothesis: Y has a unit root
Exogenous: Constant

Lag Length: 6 (Automatic based on AIC, MAXLAG=6)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -19.306 0.0001
Test critical values: 1% level -4.4206
5% level -3.25981
10% level -2.77113
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Null Hypothesis: N_L has a unit root
Exogenous: Constant

Lag Length: 5 (Automatic based on AIC, MAXLAG=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.81777 0.0048
Test critical values: 1% level -4.29707
5% level -3.2127

10% level -2.74768
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Null Hypothesis: Ne L has a unit root
Exogenous: Constant

Lag Length: 4 (Automatic based on AIC, MAXLAG=5)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.03171 0.013
Test critical values: 1% level -4.20006
5% level -3.17535
10% level -2.72899
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Null Hypothesis: C_L has a unit root
Exogenous: Constant

Lag Length: 1 (Automatic based on AIC, MAXLAG=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.98256 0.0611
Test critical values: 1% level -4.00443
5% level -3.0989

10% level -2.69044
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Null Hypothesis: S_L has a unit root
Exogenous: Constant

Lag Length: 6 (Automatic based on AIC, MAXLAG=6)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.01305 0.071
Test critical values: 1% level -4.4206
5% level -3.25981
10% level -2.77113
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Null Hypothesis: Gh_L has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 5 (Automatic based on AIC, MAXLAG=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.46551 0.0281
Test critical values: 1% level -5.29538
5% level -4.00816

10% level -3.46079
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Null Hypothesis: Gs_L has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 5 (Automatic based on AIC, MAXLAG=5)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -7.53219 0.0009
Test critical values: 1% level -5.29538
5% level -4.00816

10% level -3.46079
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Ordinary Least Square: OLS
Dependent Variable: Y
Method: Least Squares
Date: 05/05/07 Time: 23:59
Sample: 2534 2549

Included observations: 16

Variable Coefficient  Std. Error t-Statistic Prob.

N L 27.86497 8.069925 3.45294 0.0054

Ne L -1.815337  14.95428  -0.121392 0.9056

CL -0.380484  0.240563  -1.581642 0.142

SL -1.636382  6.418755  -0.254938 0.8035

C 38317.09 66252.82 0.578347 0.5747
R-squared 0.694824 Mean dependent var 212050.8
Adjusted R-squared 0.58385 S.D. dependent var 67266.78
S.E. of regression 4.34E+04 Akaike info criterion 24.44432
Sum squared resid 2.07E+10 Schwarz criterion 24.68575
Log likelihood -190.5545 F-statistic 6.261183

Durbin-Watson stat 2.129708 Prob(F-statistic) 0.00705
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ﬂizf;ﬂﬁ'ﬂl% AR(q) Model
Dependent Variable: Y
Method: Least Squares
Date: 05/05/07 Time: 21:40
Sample (adjusted): 2535 2549
Included observations: 15 after adjustments

Convergence achieved after 12 iterations
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Variable Coefficient  Std. Error t-Statistic Prob.

N L 29.55309 8.35688 3.536379 0.0064

Ne L -3.213995 15.59209 -0.20613 0.8413

CL -0.403945 0.246554 -1.638362 0.1358

SL -1.955726 6.610771 -0.295839 0.7741

C 3.93E+04 71521.64 0.549294 0.5962

AR(1) -1.27E-01 0.348278 -0.364706 0.7238

R-squared 0.670217 Mean dependent var 217265
Adjusted R-squared 0.487005 S.D. dependent var 66196.27
S.E. of regression 47412.2 Akaike info criterion 24.66032
Sum squared resid 2.02E+10 Schwarz criterion 24.94354
Log likelihood -178.9524 F-statistic 3.658141
Durbin-Watson stat 2.071176 Prob(F-statistic) 0.04393
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Dependent Variable: Y
Method: Least Squares

Date: 05/05/07 Time: 23:58

Sample: 2534 2549

Included observations: 16

Ordinary Least Square: OLS
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Variable Coefficient Std. Error t-Statistic Prob.

N L 28.79985 17.98531 1.601299 0.1438

Ne L -16.25322 27.33287 -0.59464 0.5667

CL -0.514734 0.286767 -1.794953 0.1062

SL 11.50571 13.53686 0.849954 0.4174

Gh L 0.243254 0.512373 0.474759 0.6463

Gs L -1.274364 1.314741 -0.969289 0.3577

C 10041.67 99676.84 0.100742 0.922
R-squared 0.738097 Mean dependent var 212050.8
Adjusted R-squared 0.563494 S.D. dependent var 67266.78
S.E. of regression 44442.2 Akaike info criterion 24.5414
Sum squared resid 1.78E+10 Schwarz criterion 24.87941
Log likelihood -189.3312 F-statistic 4.227304
Durbin-Watson stat 2.486325 Prob(F-statistic) 0.026639
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ﬂizqﬂsﬂ% AR(q) Model

Dependent Variable: Y

Method: Least Squares

Date: 05/05/07 Time: 21:38

Sample (adjusted): 2535 2549

Included observations: 15 after adjustments

Convergence achieved after 10 iterations
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Variable Coefficient Std. Error t-Statistic Prob.
N L 71.30851 16.0007 4.456587 0.0029
Ne L -97.6973 27.448 -3.55936 0.0092
CL -1.07808 0.197981 -5.44536 0.001
S L 35.19195 13.40763 2.624771 0.0342
Gh L 1.620497 0.494803 3.275033 0.0136
Gs L -5.11899 1.329127 -3.8514 0.0063
C -240430 88927.76 -2.70365 0.0305
AR(1) -0.95713 0.214829 -4.45529 0.003
R-squared 0.850624 Mean dependent var 217265
Adjusted R-squared 0.701247 S.D. dependent var 66196.27
S.E. of regression 36181.73 Akaike info criterion 24.13502
Sum squared resid 9.16E+09 Schwarz criterion 24.51265
Log likelihood -173.013 F-statistic 5.694504
Durbin-Watson stat 2.587339 Prob(F-statistic) 0.01765
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Ordinary Least Square: OLS

obs Y N L Ne L CL S L Gh L Gs L
2534 133,838.00 6,938.42 1,482.30 194,048.58 4,671.00 36,260.00 654.00
2535 182,182.00 8,687.06 1,953.90 235,218.04  5,265.90 49,788.00 628.00
2536 232,190.99 10,462.30 3,419.10 282,918.60 7,001.40 69,594.00 648.00
2537 280,595.00 13,737.90 6,274.20 334,383.20 9,812.70 98,217.00 768.00
2538 315,513.99 16,691.30 9,154.30 362,200.92 12,137.80 139,321.00  1,486.00
2539 346,262.98 16,675.50 9,427.50 386,323.80 13,673.30 195,776.00  4,987.00
2540 322,733.01 14,861.10  8,674.20 454,619.20 12,366.70 275,803.00 22,088.00
2541 153,368.00 14,274.60  8,345.30 471,204.08 12,291.20 294,011.00 24,224.00
2542 157,127.00 12,571.40  8,153.00 481,659.60 11,951.20 280,884.00 23,066.00
2543 161,792.00 10,438.42  6,468.20 312,393.26 10,409.60 275,737.00 26,844.00
2544 163,862.00  8,355.60  4,895.30 223,815.91  6,186.00 274,454.00 35,040.00
2545  171,751.00  7,789.41 449250 226,822.17 10,467.40 294,843.00 52,698.00
2546 178,367.00 11,618.16  6,167.00 301,083.23 12,330.00 332,699.00 89,737.00
2547 189,508.00 13,597.56  7,232.41 346,580.05 13,901.00 393,039.03 105,051.39
2548 199,865.00 11,612.39  7,778.60 383,920.88 14,951.00 469,909.33 115,987.14
2549  203,857.00 11,761.96  7,256.98 384,282.60 15,898.00 535,583.00 120,758.00

Mvuald

Y = yamwandaaiuasw lulszmeesanedemIuniwd @wum)

NL  =1Smaiulddudeedusunindnnsumsmasd lnelumamite @am)

a a ya A [ a (-4 a  J
Ne L = ﬂﬁiJ'lﬂ!Nuiﬁﬂ'u!%’@ﬂﬁﬂﬁﬁu“ﬂﬁWEJ%Wﬂ‘ﬁu"IﬂWﬁWWmGHEJllVIEJﬁluﬂ'Iﬂ

CL

S L

Aa a ya A o a v J 9
Gh L = ﬂﬁ3J1ﬂ!Nush’?ﬁuL“If@'t’)ﬁ\ﬁ’i1§3JﬂﬁWﬂﬁ]Tﬂ‘ﬁu1ﬂ1§@1ﬂ1§ﬁ\1!ﬂ§'lgﬂ @Muun)

Gs L

% =
ASIUDDNIRN

= 15unaduld

A
YPIYUD

'
a A

GRITEIRND)

[ a [ -4 a
ﬁ'LlL%@@ﬁﬂﬂWiﬂJﬂiWﬂmﬂ‘ﬁuTﬂﬁWT[',MGIffﬂ‘VI81Hﬂ1ﬂﬂﬁﬁ (’:‘I)TLHJWI)

a a a 4 [ a [ -4 a
= ‘]J5ll1ﬂ!N‘L!Glﬁ)ﬁul%@@ﬁ\iﬂ"ﬁllﬂinJﬁ]"Iﬂ‘ﬁlﬂﬂTiW1@1&%517]811!511?11@]1 (él}"lu‘]ﬂ‘i/l)

= 15inaRuld

A

FUFDDFIMTUNTNINNTUIATDONAY (B 11UV N)



sz ¥amsfany tazmsnau

4 v a J
¥o —vwana UNANMDINI Usgsrunng
[ A = d' a [ d' A
Tu hou 1l Mina TUN 18 ADUNHNIAN W.A. 2523
anuiinag WHIANTAUNNUYIUAST

A a v a a 4
UszIamsfny INNANAATUUNG TNVIAUAMN TN

PHINROTITUAANS
= AN Yo Yo = ~ A P
NUMIANEIN ATy lasunuisoudnnamz Inemaas
A 4 a
AVAUAATAT (NIANLAY)

a Y a @ 4
UNINYIAYUKINYIAYTITUAMTAT



