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Jutarat Phromtat 2010: A Competitive Analysis of Natural Rubber Exporting to People’s Republic
of China. Master of Science (Agricultural Economics), Major Field: Agricultural Economics,
Department of Agricultural and Resource Economics. Thesis Advisor:

Associate Professor Sanit Kao-ian, M.S. 154 pages.

This study aimed to analyze factors influencing the competitive advantage of natural rubber
exporting by using the Diamond System Competitive Advantage Model of Michel E. Porter. This study also
analyzed factors affecting the imported demand for Ribbed Smoked Sheet, Standard Thai Rubber and Natural

Rubber Latex of China from Thailand, Indonesia, Malaysia and Vietnam by using Panel Data Analysis.

The results indicated that Thailand has the competitive advantage on Ribbed Smoked Sheet and
Natural Rubber Latex exporting in term of production factors and domestic demand such, as the adequacy of
raw material, skilled labors and the increasing number of rubber processing plants. The investigation on
related and supporting industries also showed that more Smoked Rubber Sheet and Natural Rubber Latex are
used in the production process, and the competitive advantage of Standard Thai Rubber in the export industry
leads to the development of high quality products. However, there are some disadvantages in Ribbed Smoked
Sheet, Standard Thai Rubber and Natural Rubber Latex exporting, such as high transportation cost, non-
systematic administration in form of family business, higher cost and insufficient production technology. In
the analysis of factors affecting demand for various types of rubber imported from Thailand to China, the
results showed that imported demand for Ribbed Smoked Sheet depends on the actual import price and real
gross national income of China. In addition, the study also indicates that imported demand for Standard Thai
Rubber depends on the actual import price and exchange rates between countries. For Natural Rubber Latex,
imported demand is determined by real national income and exchange rates between countries. These findings

indicated that Ribbed Smoked Sheet and Natural Rubber Latex are common goods.

Therefore, Thailand needs to develop its production and exporting capacity in each types of rubber,
especially Standard Thai Rubber and also needs to improve its export competitiveness on Ribbed Smoked
Sheet and Natural Rubber Latex by promoting research and development on the product’s quality to increase

the competitive advantage of rubber exporting from Thailand to China.
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1) 2541 -2551

1 Ine aulatide uade ReA
Wanamsnan  msnasmnlas Wnamsnan  manfasunlas Wanamsnan  manfasunlas Banamswan  msnfagumlag
(WUAY) (3oway) (WUAY) (3oua) (WuAY) (3oua) (WuaY) (3ounz)

2541 2,075.9 2.13 1,714 13.40 885.7 -8.79 218.0 2.82
2542 2,154.6 3.79 1,599 -6.70 768.9 -13.19 230.0 5.50
2543 2,346.4 8.90 1,501 -6.13 927.6 20.64 291.0 26.52
2544 2,319.6 -1.14 1,576 4.99 882.1 -491 317.0 8.93
2545 2,615.1 12.74 1,630 3.42 889.8 0.87 331.4 4.54
2546 2,876.0 9.98 1,792 9.95 985.6 10.77 363.5 9.69
2547 2,984.3 3.77 2,066 15.29 1,168.7 18.58 419.0 15.27
2548 2,937.2 1.58 2,271 9.91 1,126.0 -3.65 481.6 14.94
2549 3,137.0 6.80 2,637 16.12 1,283.6 0.10 555.4 15.32
2550 3,056.0 -2.58 2,755 4.48 1,199.6 -6.54 601.7 8.34
2551 3,089.8 1.11 2,751 -0.15 1,077.9 -10.15 662.9 10.17

Sasunae

{ouazaoil 2,690.2 3.99 2,026.5 5.87 1,017.8 0.34 406.5 10.84

111: International Rubber Study Group (2009)
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(MUY WUAW)

il ol anigamam il ELEEYY WS una
2541 599.7 2,600.0 1,591.5 555.1 594.9
2542 754.2 2,354.0 1,576.7 720.1 592.4
2543 835.7 2,395.4 1,591.7 849.2 669.2
2544 1,052.4 2,064.4 1,465.5 828.4 671.7
2545 1,132.9 2,164.4 1,522.0 869.2 681.1
2546 1,272.2 2,270.1 1,577.4 888.0 717.7
2547 1,477.6 2,325.1 1,616.1 905.0 776.0
2548 1,632.1 2,365.8 1,626.9 855.0 654.8
2549 1,845.2 2,606.3 1,507.0 865.0 663.9
2550 2,215.0 2,696.9 1,654.6 803.0 655.0
2551 2,325.0 23144 1,651.0 742.0 644.6

111: International Rubber Study Group (2009)
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q‘ a 9 o d =
M99 12 YSuanmsseranisueseedansizviveslan 1 2541 — 2551

(VU9 WUAW)

1 #1919 EITUATIEN 5
2541 6,540 9,870 16,410
(39.9) (60.1) (100.0)
2542 6,670 10,170 16,840
(39.3) (60.4) (100.0)
2543 7,330 10,810 18,140
(40.4) (59.6) (100.0)
2544 7,000 10,460 17,466
(40.1) (59.9) (100.0)
2545 7,552 10,877 18,429
(41.0) (59.0) (100.0)
2546 7,942 11,407 19,349
(41.0) (59.0) (100.0)
2547 8,697 11,880 20,577
(42.3) (57.7) (100.0)
2548 9,182 11,921 21,103
(43.5) (56.5) (100.0)
2549 9,707 12,692 22,399
(43.3) (56.7) (100.0)
2550 10,227 13,278 23,505
(43.5) (56.5) (100.0)
2551 10,088 12,568 22,656
(44.51) (55.5) (100.0)
sasunasdonaznail 4.2 1.9 2.9

@ < o 1 < o
HWave: GI'JLﬂGUGl,u'Nlﬁﬂllﬁﬂﬂﬁ@ﬁ?ulﬂuﬂ'lu’)u%l@Elﬁ$

111: International Rubber Study Group (2009)
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a1u uazlne 1 2541 -2551

(VU9 WUAW)

pil I ansgonianm il Ine
819N 819 819N 819 819N 819 81951 819
unnzv dupnzv Funnzv Fuanzv
2541 839.0 1,000.0 1,157.4 2,354.1 707.3 1,115.7 186.4 100.0
2542 852.0 1,285.0 1,117.0 2,113.0 734.2 1,132.9 226.9 120.0
2543 1,080.0 1,455.0 1,193.0 2,189.0 751.8 1,137.5 242.5 144.0
2544 1,215.0 1,575.0 972.0 1,900.0 724.4 1,107.3 253.1 140.0
2545 1,395.0 1,940.6 1,110.8 1,895.0 749.0 1,096.0 278.4 160.0
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2549 2,779.8 3,064.4 1,003.1 2,000.8 873.7 1,170.8 320.8 219.0
2550 2,891.6 3,586.9 1,018.4 1,929.3 887.4 1,162.2 373.7 2239
2551 2,924.3 3,479.3 1,041.0 1,734.0 877.9 1,137.6 397.6 195.0
as it
!ﬂéﬂ 13.77 15.11 -0.68 -3.14 2.22 0.23 8.97 8.42

117: International Rubber Study Group (2009)
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(MUY WUAW)

1 Ine aulatiide walde ReA
2541 1,839.4 1,641.2 545.5 190.6
2542 1,886.3 1,494.6 552.4 230.0
2543 2,166.2 1,379.6 631.8 269.0
2544 2,042.1 1,419.7 748.6 293.0
2545 2,354.4 1,502.2 887.0 454.8
2546 2,573.5 1,660.5 946.5 432.3
Sasundadel 7.23 0.53 11.87 19.36
2547 2,637.1 1,875.1 1,106.1 479.7
2548 2,632.4 2,025.0 1,127.9 537.7
2549 2,771.7 2,287.0 1,131.0 679.7
2550 2,703.8 2,407.4 1,018.1 682.0
2551 2,560.6 2,408.3 915.5 619.3
Sasunasnol -2.64 6.56 -4.46 7.41

111: International Rubber Study Group (2009)
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ATNNUINN 1 ﬂimmmsmmﬂmmuiumummﬂszmmumﬂﬂizmﬁllm

a ~ A = ~ =
oulailde yuase uazeauIn U 2541 - 2551

(MU28: AN)

1 Ine aulatiide wualde REITREY
2541 154,131 7,216 8,610 6,906
2542 108,700 7,260 9,966 1,908
2543 354,848 15,021 9,355 3,424
2544 336,056 15,497 8,181 4,297
2545 344,052 15,529 3,851 15,604
2546 356,496 25,121 5,080 10,878
2547 250,333 21,326 8,470 4,198
2548 203,118 24,175 8,129 3,813
2549 203,983 16,811 7,078 15,020
2550 178,706 7,323 1,165 9,886
2551 189,397 8,548 1,987 3,071

{ ' a 1 a J
N AFUAVFTUMTAIDON NTLNTINNAFE (2552)
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d' a o Y 1 ~ a ~
A1FNHUINN 2 ﬂnnmmsmmﬂmmwmﬂ5zmﬁﬂumﬂﬂszmﬁ"lm aulatiize

YuaFe azNeaun 1) 2541 — 2551

(MU28: AN)

1 Ine aulatide wualde REITREY
2541 44,639 21,166 13,639 4,044
2542 61,383 34,301 43,144 9,137
2543 142,235 36,673 73,617 44,532
2544 163,820 131,375 69,427 64,218
2545 154,813 42,872 110,226 64,647
2546 217,268 107,830 160,573 49,627
2547 224,376 181,137 235,350 25,169
2548 242,938 245,263 370,060 24,287
2549 250,828 310,430 396,759 42,640
2550 364,767 301,054 426,552 44,490
2551 421,685 319,397 349,708 35,152

{ ' a 1 a J
N AFUAVFTUMTAIDON NTLNTINNAFE (2552)
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MI9UINN 3 YSamsiudnienduuestlszmaiuanilszmealne oulathide

YuaFe azNeaun 1) 2541 — 2551

(MU28: AN)
1 Ine aulatiide wualde REITREY
2541 47,650 1,463 14,437 38
2542 40,924 2,575 13,623 395
2543 55,212 930 15,719 2,376
2544 75,961 502 21,676 356
2545 71,637 690 25,936 561
2546 99,652 638 27,879 1,591
2547 134,170 1,744 44,248 8,689
2548 144,062 907 24,623 11,055
2549 198,451 3,620 24,188 30,006
2550 192,251 3,062 20,485 22,162
2551 210,187 6,065 10,218 14,650

{ ' a 1 a J
ﬁll'l: NTNAUTTUNITAIVON NTTNTINIUYE (2552
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nd' o Y A Y a T @ ~
ANTNNUINN 4 51ﬂ1u1l"1ﬂ‘1/]u‘1/]ﬁ]5ﬂ51163EJNLLNHillﬂ’Ju"llﬁlﬂﬂizmﬁimmﬂﬂizmﬁul”ﬂ‘c’l
a A A ~ ~ =
E)‘LIIWL!L“BEJ VA uazngau 1 2541 - 2551

(MUY HIUSULUUADAY)

1 Ine aulatiide wualde REITREY
2541 60.20 67.28 66.62 56.94
2542 55.60 56.91 53.86 53.51
2543 55.99 59.46 58.44 58.16
2544 4931 49.40 51.77 51.56
2545 60.26 60.74 65.38 58.73
2546 80.90 80.37 85.12 84.14
2547 101.44 102.99 100.83 98.12
2548 111.33 111.45 125.87 104.14
2549 158.67 165.43 159.84 155.23
2550 150.55 150.18 165.76 149.07
2551 178.28 183.66 172.88 170.31

{ ' a 1 a J
N AFUAVFTUMTAIDON NTLNTINNAFE (2552)



d’ o Y A Y a 1 ~ a ~ A
AITNNUINN S ﬁﬂ'lun"lﬂ‘V]LL‘V]ﬁ]i\ile@\iEJ"NLL’VNEUEN‘]J5$L‘Vlﬁi]uﬁ]1ﬂﬂ§$mﬁl1ﬂ8 aulatiize

YuaFe azNeaun 1) 2541 — 2551

138

(HUI9: HIUSUNUUADAY)

1 Ine aulatiide wualde REITREY
2541 61.06 61.08 64.89 73.09
2542 52.56 52.68 53.66 55.15
2543 55.82 53.00 56.18 57.32
2544 48.71 46.01 49.20 46.46
2545 60.81 60.68 64.44 56.00
2546 78.97 79.85 82.56 74.06
2547 99.48 97.61 99.88 93.61
2548 109.84 111.01 111.79 103.65
2549 156.95 160.95 158.66 149.74
2550 152.43 151.58 153.75 149.51
2551 179.04 179.35 177.40 172.63

{ ' a 1 a J
N AFUAVFTUMTAIDON NTLNTINNAFE (2552)
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a o ¥ A ¥a J ) ~
MINNHNUINN 6 ﬂmmmmumswmmﬂmmwummﬂizmmumﬂﬂizmﬁ"lm
a S A = = =
oulathide yaie uazMeauy i 2541 — 2551

(MUY HIUSULUUADAY)

1 Ine aulatiide wualde REITREY
2541 57.30 67.61 62.19 60.77
2542 51.46 49.35 60.96 56.52
2543 53.93 60.95 64.80 51.25
2544 48.36 55.25 62.51 55.56
2545 55.47 80.73 63.65 51.02
2546 65.28 67.72 68.68 62.21
2547 73.09 88.85 75.13 64.99
2548 81.16 82.68 79.44 78.12
2549 101.07 110.48 98.45 95.02
2550 101.84 105.66 95.03 97.34
2551 111.51 106.12 102.10 107.13

{ ' a 1 a J
MU ATUAVFTUNITAIDON NTLNTINNAFE (2552)
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d’ o 9 2 4 ~ ~ a ~A A
MINNNUINN 7 ﬁmumnmqmmﬁwmmﬂﬁzmmumﬂuﬂszmﬁllm auiﬂuwa
~ | =
Wae uazngauN U 2541 - 2551

(MU19: HeIUSUTUD)

1 Ine aulatiide wualde REITREY
2541 1.14 1.58 111 0.90
2542 1.15 1.42 0.94 0.64
2543 1.31 1.43 1.33 0.83
2544 1.46 1.46 0.51 1.09
2545 1.30 1.30 0.38 0.22
2546 1.10 2.24 0.51 1.68
2547 1.19 1.33 1.00 0.36
2548 1.26 231 1.02 1.09
2549 1.16 0.63 1.02 0.97
2550 1.12 0.81 1.17 1.35
2551 1.05 0.87 0.94 1.02

{ ' a 1 a J
N AFUAVFTUMTAIDON NTLNTINNAFE (2552)
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MIWUINA 8 5181815z A eadununssveslsumedumeuilszmea'lneg
a S A = = =
dulaili®e v uase tazNeaun 1 2541 — 2551

(MU19: HeIUSUTUD)

1 Ine aulatiide wualde REITREY
2541 0.45 1.06 0.23 2.27
2542 0.46 1.14 0.23 234
2543 0.48 1.18 0.24 2.36
2544 0.51 1.24 0.26 2.41
2545 0.53 1.30 0.27 247
2546 0.55 1.38 0.28 2.56
2547 0.57 1.46 0.30 2.63
2548 0.61 1.53 0.31 2.69
2549 0.65 1.63 0.34 2.80
2550 0.70 1.75 0.36 2.94
2551 0.74 1.81 0.38 3.04

117: World Bank (2009)
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d’ g d' a ~ = a ~ A
MINWNHINN 9 ammamﬂaﬂumumwmﬂ5$mﬁﬂumauﬂi$m¢f"lm oulailze
= = =
VA tazneauy 1 2541 — 2551

1 d a A
(VH28: 1 ADARTNDNYIULTUNUL)

1 Ine aulatiide wualde REITREY
2541 0.20017 0.00083 2.10961 0.00062
2542 0.21892 0.00105 2.17849 0.00059
2543 0.20638 0.00098 2.17855 0.00058
2544 0.18629 0.00081 2.17818 0.00056
2545 0.19266 0.00089 2.17815 0.00054
2546 0.19952 0.00097 2.17817 0.00053
2547 0.20578 0.00093 2.17811 0.00052
2548 0.20374 0.00084 2.16375 0.00052
2549 0.21048 0.00087 2.17368 0.00050
2550 0.22039 0.00083 2.21306 0.00047
2551 0.19556 0.00063 1.91353 0.00041

11: Center for International Comparisons of Production Income and Prices (2010)
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d’ 1 1 a [ 4 d' Y a ~
AT NHUINT 10 3;!61ﬂ'lﬂﬁﬁﬂ@@ﬂwaﬁﬂm“ﬂ81\1W1§17]LL1/]“’1]5\‘]‘]Jizmﬁﬂullﬂﬂi&%ﬁul‘ﬂﬂ
a S A = = =
auTatiiFe v uawe tazNeauIyl) 2541 — 2551

(MU19: HeIUSUTUD)

1 Ine aulatiide wualde REITREY
2541 14,075,935.2 1,939,003.8 2,765,104.9 1,607,741.7
2542 6,083,924.4 2,100,397.8 3,879,942.9 1,902,591.3
2543 26,245,820.4 1,829,662.4 5,728,822.8 3,707,578.7
2544 24,390,239.3 5,785,557.7 5,026,919.5 4,101,291.1
2545 31,989,022.9 2,821,338.5 9,392,417.5 6,244,792.1
2546 62,011,109.1 8,042,907.4 19,737,514.9 10,657,559.4
2547 69,096,818.9 18,608,121.74  31,887,980.1 13,830,250.1
2548 75,573,687.7 26,596,988.5 48,257,848.2 13,498,920.9
2549 129,616,508.2  52,444,158.3 93,817,296.0 25,805,530.9
2550 151,385,285.6  53,183,379.9 92,385,000.8 19,733,990.8
2551 159,398,283.9  58,121,915.4 102,160,800.8  12,484,277.1
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OLS Without Group Dummy Variable

Ordinary least squares regression Weighting variable = none

Dep. var. = LNQrss Mean= 9.780133004 ,S.D.= 1.63656066
Model size: Observations = 44, Parameters = 6, Deg.Fr.= 38
Residuals: Sum of squares=42.54600624 , Std.Dev.= 1.05813
Fit: R-squared= .630575, Adjusted R-squared = .58197

Model test: F[ 5, 38]= 12.97, Prob value= .00000
Diagnostic: Log-L = -61.6940, Restricted(b=0) Log-L = -83.6018
LogAmemiyaPrCrt.= .241, Akaike Info. Crt.= 3.077

Panel Data Analysis of LQRSS  [ONE way]

Unconditional ANOVA (No regressors)

Source  Variation Deg. Free. Mean Square

Between 101.372 3. 33.7905

Residual  13.7966 40. 344915

Total 115.168 43. 2.67833
A__MA/ W TNV EEN __ . YY1 OGNy F LMY My

|Variable |Coefficient |Standard Error [t-ratio |P[|T|>t] | Mean of X]

+ _____________________________________________________________
LNRP -3.727454812 .67904681 -5.489 .0000 4.4795607
LNRP 7866047397 40035530 1.965 .0568 .18056221E-01

LNXRAT,, -2056870736 .11321951 -1.817 0772 -3.8549875
LNEXP 1.533921210 .23440317 6.544 .0000 16.568240
RGDP - 4727177245 44629930 -1.059 2962 1.2148360

Constant .8302690288 2.2556344 368 7149

Least Squares with Group Dummy Variables
Ordinary least squares regression Weighting variable = none
Dep. var. = LQRSS Mean= 9.780133004 ,S.D.= 1.636560666

Model size: Observations = 44, Parameters = 9, Deg.Fr.= 35
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Residuals: Sum of squares=11.09941951 , Std.Dev.=.56314
Fit: R-squared= .903624, Adjusted R-squared = .88160

Model test: F[ 8, 35]= 41.02, Prob value = .00000
Diagnostic: Log-L =-32.1328, Restricted(b=0) Log-L = -83.6018
LogAmemiyaPrCrt.= -.962, Akaike Info. Crt.= 1.870

Estd. Autocorrelation of e(i,t) .078838
|Variable |Coefficient  |Standard Error |t-ratio [P[|T[>t] | Mean of X]

LNRP_  -1.415311568 51751685 -2.735 .0093 4.4795607

LNRP_, .2629533660 22033680 1.193 2399 18056221

LNXRAT, 1230591153  1.3406205 918 3643 -3.8549875

LNEXP,  .2730135475 17818679 1.532  .1336 16.568240

RGDP; 2.043235731 1.0900023 1.875  .0684 1.2148360
Estimated Fixed Effects

Group  Coefficient  Standard Error  t-ratio

1 14.58992 2.83348  5.14912
2 17.19935 9.03963 1.90266
3 8.94275 1.97144  4.53614
4 14.68288 8.93955 1.64246

Test Statistics for the Classical Model

Model Log-Likelihood Sum of Squares R-squared

(1) Constant term only -83.60179 .1151682250D+03  .0000000

(2) Group effects only -36.91839 .1379658932D+02  .8802049

(3) X - variables only -61.69402 4254600624D+02  .6305751

(4) X and group effects-32.13277 .1109941951D+02  .9036243
e et +

Hypothesis Tests

Likelihood Ratio Test F Tests
Chi-squared d.f. Prob. F num. denom. Prob value
(2)vs (1) 93.36 3 .00000 97.968 3 40 .00000

(3) vs (1) 43.816 5 .00000 12.973 5 38 .00000



(4) vs (1) 102.938 8 .00000 41.020 & 35 .00000

(4) vs (2) 9.571 5 .08834 1.701 5 35 .16021
(4) vs (3) 59.122 3 .00000 33.054 3 35 .00000
+ _________________________________________________________

Random Effects Model: v(i,t) = e(i,t) + u(i)

Estimates: Var[e] = .317126D+00
Var[u] = .802505D+00
Corr[v(i,t),v(i,s)] = .716758

Lagrange Multiplier Test vs. Model (3) = 15.31

(1 df, prob value = .000091)

(High values of LM favor FEM/REM over CR model.)

Fixed vs. Random Effects (Hausman) = 10.75

(5 df, prob value = .056568)

(High (low) values of H favor FEM (REM).)

Reestimated using GLS coefficients:

Estimates: Var[e] = .338305D+00
Var[u] = .693967D+01
Sum of Squares .885153D+02
R-squared .630575D+00
+- 8 ___ Sl WSROI o 1 TaYy 0

|[Variable |Coefficient  |Standard Error  |b/St.Er. [P[|Z|>z] | Mean of X|

+ _________________________________________________________
LNRP, -1.321353024 49233304 -2.684 .0073

LNRP_, 2973313002 21958834 1.354 1757

LNXRAT,; .1732869826 21919890 791 4292 -

LNEXP 4024340942 17332247 2.322 .0202
RGDP 5223881064 74141565 705 4811

Constant 9.059624116 1.7731331 5.109 .0000
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OLS Without Group Dummy Variables

Ordinary least squares regression Weighting variable = none
Dep. var. = LNQst Mean= 11.43782578 ,S.D.= 1.133829851
Model size: Observations = 44, Parameters = 6, Deg.Fr.= 38
Residuals: Sum of squares= 8.886433377 , Std.Dev.= .48358
Fit: R-squared= .839245, Adjusted R-squared =.81809
Model test: F[ 5, 38]= 39.68, Prob value= .00000
Diagnostic: Log-L = -27.2407, Restricted(b=0) Log-L = -67.4540
LogAmemiyaPrCrt.= -1.325, Akaike Info. Crt.= 1.511

Panel Data Analysis of LQST  [ONE way]

Unconditional ANOVA (No regressors)

Source  Variation Deg. Free. Mean Square

Between  20.7476 3. 6.91587

Residual  34.5319 40. .863298
Total 55.2795 43. 1.28557

o +

Variable |Coefficient |Standard Error  |t-ratio  [P[|T|>t] | Mean of X|

e +
LNRP_ - .3691700175  .30310703 -1.218 .2308 4.4567881
LNRP_  -.1673496325 18288613 -915 3659 18056221

LNXRAT, -.1732080188 51843721E-01  -3.341 .0019 -3.8549875

LNEXP,  .8236691418  .10556656 7.802 .0000 16.568240
RGDP;  -.8345305968  .20584068 -4.054 .0002 1.2148360
Constant- .2144846796 1.0322172 -.208 .8365

(Note: E+nn or E-nn means multiply by 10 to + or -nn power.)

Least Squares with Group Dummy Variables
Ordinary least squares regression Weighting variable = none

Dep. var. =LQST Mean= 11.43782578 ,S.D.= 1.133829851



Model size: Observations = 44, Parameters = 9, Deg.Fr.=35

Residuals: Sum of squares=3.916078821 , Std.Dev.=.33450

Fit: R-squared= .929159, Adjusted R-squared = 91297 |

Model test: F[ 8, 35] = 57.38, Prob value =.00000

Diagnostic: Log-L = -9.2131, Restricted(b=0) Log-L = -67.4540
LogAmemiyaPrCrt.= -2.004, Akaike Info. Crt.= .828

Estd. Autocorrelation of e(i,t) .322345

149

et +
|Variable |Coefficient  |Standard Error [t-ratio  [P[|T|>t] | Mean of X
- +
LNRP_ -1.554752879  .28074725 -5.538 .0000 44567881
LNRP_, 1534069406  .13005862 118 9067 .18056221E-01
LNXRAT,, .620522991 79901226 77 4421 -3.8549875
LNEXP 1.165507712  .99449640E-01 11.720  .0000 16.568240
RGDP,;, 6473032431  .64741364 1.000 3236 1.2148360
(Note: E+nn or E-nn means multiply by 10 to + or -nn power.)
Estimated Fixed Effects
Group  Coefficient  Standard Error  t-ratio

1 -.93970 1.68586 -.55740

2 3.19954 5.38565 .59409

3 -1.37489 1.17030 -1.17482

4 1.76339 5.32207 33133

Test Statistics for the Classical Model
Model Log-Likelihood Sum of Squares R-squared|
(1) Constant term only -67.45398 .5527951565D+02 .0000000
(2) Group effects only -57.10257 .3453190686D+02  .3753218
(3) X - variables on -27.24069 .8886433377D+01 .8392455
(4) X and group effect -9.21312 .3916078821D+01 .9291586
T e +
Hypothesis Tests
Likelihood Ratio Test F Tests

Chi-squared d.f. Prob F num. denom.  Prob value
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(2) vs (1) 20.703 3 .00012  8.011 3 40 00027
(3) vs (1) 80.427 5 .00000 39.677 5 38 00000
@) vs(1)116.482 8 .00000 57383 8 35 00000
@) vs (2 95.779 5 .00000 54726 5 35 00000
(4) vs (3) 36.055 3 .00000 14808 3 35 00000
o +
Random Effects Model: v(i,t) = e(i,t) + u(i)
Estimates: Var[e] = .111888D+00
Var[u] = .121966D+00
Corr[v(i,t),v(i,s)] = .521547
Lagrange Multiplier Test vs. Model (3) = 10.73
(1 df, prob value = .001054)
(High values of LM favor FEM/REM over CR model.)
Fixed vs. Random Effects (Hausman) = .00
(5 df, prob value = 1.000000)
(High (low) values of H favor FEM (REM).)
Reestimated using GLS coefficients:
Estimates:  Var[e] = .118272D+00
Var[u] = .748846D+00
Sum of Squares .124951D+02
R-squared .839245D+00
o +
|Variable |Coefficient |Standard Error  |b/St.Er  |P[|Z|>z] |Mean of X|
oo +
LNRP_ -1.290676336 26115567 -4.942 .0000 44567881
LNRP_, -.8006096840 .12942989 -.062 9507  .18056221E-01
LNXRAT; ~ -.7748749953E-01  .99698405E-01 =777 4370 -3.8549875
LNEXP 1.145143665 .94253465E-01 12.150 .0000 16.568240
RGDP -.2263817528 36187021 626 5316 1.2148360
Constant -1.806470071 94541434 1.911 0560

(Note: E+nn or E-nn means multiply by 10 to + or -nn power.)
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OLS Without Group Dummy Variables

Ordinary least squares regression Weighting variable = non

Dep. var. =LNQla Mean= 9.146294038 ,S.D.= 2.042359956
Model size: Observations = 44, Parameters = 6, Deg 38
Residuals: Sum of squares= 52.83042261 , Std.Dev. 1.17910

Fit: R-squared= .705455, Adjusted R-squared=  .66670

Model test: F[ 5, 38]= 18.20, Prob valu .00000
Diagnostic: Log-L = -66.4570, Restricted(b=0) Log-L = -93.3482
LogAmemiyaPrCrt.= .457, Akaike Info. Crt.=  3.294

Panel Data Analysis of LQLA  [ONE way]

Unconditional ANOVA (No regressors)

Source Variation  Deg. Free. Mean Square

Between 122 3. 40.9031

Residual  56.6537 40. 1.41634

Total 179.363 43. 4.1712

A__MA/ I TNV EEN . YY1 OGNy F LMY N

[Variable  |Coefficient  |Standard Error  |t-ratio  |P[|T>t] | Mean of X

. .. VP e ————="_ i} X o _ A
LNRP, - 1.342922482  1.0222816 -1.314 .1968 4.2808047
LNRP, 4932158833  .44578061 1.106 2755 .18056221E-01
LNXRAT, 4182714708  .12618180 3.315 .0020 -3.8549875
LNEXP,  .9033269302 20856663 4.331 .0001 16.568240
RGDP .6877317962 47634443 1.444 1570 1.2148360
Constant ~ .6965901999 3.0735156 227 8219

o o

Least Squares with Group Dummy Variables
Ordinary least squares regression Weighting variable = none
Dep. var. = LQLA Mean= 9.146294038 ,S.D.= 2.042359956

Model size: Observations = 44, Parameters = 9, Deg.Fr.= 35
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Residuals: Sum of squares=26.07716017 , Std.Dev.= .86317

Fit: R-squared= .854612, Adjusted R-squared = .82138

Model test: F[ 8,35]= 25.72, Prob value = .00000

Diagnostic: Log-L = -50.9244, Restricted(b=0) Log-L = -93.3482
LogAmemiyaPrCrt.= -.108, Akaike Info. Crt.= 2.724

Estd. Autocorrelation of e(i,t) .420252

N JAany . 4 & 1 W B B
[Variable |Coefficient | Standard Error  |t-ratio  |P[|T|>t]
e 2\ el ____ N &
LNRP,, -.4514714050 1.0774072 -.419 .6775
LNRP, 1144678964 33523733 341 7346
LNXRATCjt 2562504581 2.0603575 124 9017
LNEXP .3059958485E-01  .21259397 144 8863
RGDPcjt 5.153808496 1.7196974 2.997 .0047

(Note: E+nn or E-nn means multiply by 10 to + or -nn power.)
Estimated Fixed Effects

Group  Coefficient  Standard Error  t-ratio

1 10.32917 5.19002 1.99020
2 3.39790 14.46179 .23496
3 9.68610 3.82108  2.53491

4 -2.22630 14.12560  -.15761

Test Statistics for the Classical Model
Model Log-Likelihood Sum of Squares R-squared
(1) Constant term only -93.34819 .1793630702D+03 .0000000
(2) Group effects only -67.99418 .5665368792D+02 .6841396
(3) X - variables only -66.45704 .5283042261D+02 .7054554
(4) X and group effects -50.92444 2607716017D+02  .8546124
Hypothesis Tests

Likelihood Ratio Test F Tests

Chi-squared d.f. Prob. F num. denom. Prob value

(2) vs (1) 50.708 3 .00000 28.879 3 40 .00000
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4.2808047
.18056221E-01
-3.8549875
16.568240

1.2148360
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(3)vs(1) 53.782 5 .00000 18.203 5 38 00000
@) vs(1) 84.847 8 .00000 25.717 8 35 00000
@ vs(2) 34.139 5 .00000 8208 5 35 00003
@) vs(3) 31.065 3 .00000 11.969 3 35 00002
T +
Random Effects Model: v(i,t) = e(i,t) + u(i)
Estimates: Var[e] = .745062D+00
Var[u] = .645213D+00
Corr[v(i,t),v(i,s)] = .464090
Lagrange Multiplier Test vs. Model (3) = 2.34
(1 df, prob value = .125974)
(High values of LM favor FEM/REM over CR model.)
Fixed vs. Random Effects (Hausman) = .00
(5 df, prob value = 1.000000)
(High (low) values of H favor FEM (REM).)
Reestimated using GLS coefficients:
Estimates: Var[e] = .893240D+00
Var[u] = 436717D+01
Sum of Squares .801956D+02
R-squared .705455D+00
e T +
|Variable |Coefficient | Standard Error  |[b/St.Er. |P[|Z|>z] | Mean of X|
oo +
LNRP,, -.3677611820 94984740 -.387 .6986 4.2808047
LNRP .1892995514 33354548 .568 5703  .18056221E-01
LNXRAT,; .7842970274 23811190 3.294 0010  -3.8549875
LNEXP 3177462501 .19622902 1.619 1054 16.568240
RGDP 1.995870344 .86438938 2.309 0209 1.2148360
Constant 2.902866268 2.8368090 1.023 3062
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