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Kanwipa Suksai 2013: Impact Analysis of Energy Crop Production Area Control on Thai
Agriculture Sector. Master of Science (Agricultural Economics), Major Field: Agricultural
Economics, Department of Agricultural and Resource Economics. Thesis Advisor:

Mrs. Aerwadee Premashthira, Ph.D. 149 pages.

In present, Thailand has trend to increase energy crop production for ethanol feedstock use. The
high potential of agriculture sector in planting energy crop together with government promotion and a support
from government energy policy or the Alternative Energy Development Plan (AEDP) which set up a direction
of ethanol production to be 9 million liters per day in 2021 and framed to increase energy crop production,
cause a dilemma between food and energy crop production. Due to they use the same resources in production
especially on agricultural land which are limited. Therefore, the objective of this study is to project the
impacts of energy crop production to agriculture sector in Thailand, during 2012-2021. The Partial
Equilibrium Model for energy crop is developed. The coefficients in the model are estimated by econometric
methods. In addition, the model is applied to forecast the future effects under normal trend scenario and catch

up with government target scenario.

The results of the study shows that in normal trend scenario, cassava land use trend to expand as rate
4.10 percent per year where as sugar cane, rice, maize and bean trend to decrease as rate 0.86, 0.17, 3.95 and
16.74 percent per year respectively. The prices of all food and energy crops are increasing in the same
direction. In the government target scenario along with keep limiting energy crop land use, found that
competing crop land use is increased comparing to normal trend scenarios. In immediately limiting energy
crop land use scenarios, we found that rice, maize, and bean land use are increased at 0.38, 2.48, and 2.72
million rai per year respectively. In continually limiting energy crop land use scenarios, rice, maize, and bean
land use are increased at 0.14, 1.79 and 3.53 million rai per year respectively. In addition, all prices of food

and energy crops trend to increase in both scenarios.

In conclusion, an expansion of energy crop production affects the structural land use changes for
food and energy crops. Some of them will be converted and replaced by energy crops. The energy crop
policies which are emphasis on limited energy crop land use could reduce the conflict among food crop and
energy crop land uses. Moreover, government policies should support on yield improvement, effective field

crop planning, production promote and suitable policy implementation for each crop.

Student’s signature Thesis Advisor’s signature
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Tuguns daumsimuadinlsdsuiuniusziasainnanitzuIaaouniuaig
e A D T oAa ' = ' Y 9 A " Yo
uonvnidadialsusedaninansznuasginiu a liamusadan lanie luldiwn
a = d' o Y d‘ ] 1 d! LY U dy [
Wosanluaunms wazidulsnenmIngumunlasumlasesiagu dedwlsmarisiunu

ogluduisnaranaou (u) aumsglmuiudoulnldn

J a ] [ J
FenduNs (2.13) N AUMINHANTTY (Behavior equation) L“]fulaﬁlﬁ]ﬂﬂﬁllﬂTiQﬂﬁQﬂ
P

1 dydcv o a aay 1 3 ~ ] @ . A

aumsiartiiidadulszanindestszuraar uauni1sn'hin1oda (Nonstochastic 130
... [ ~1 { o 4 A 4
Deterministic) aauin laninmsniidaulsaaramaon (u) dr T dieldauns 2.13) unu
tﬂy <} Y P I @

aums 2.10) luszuuaumsiugiu neglaszuuaumslmifaunsadudunuvesnn

I a < o { 4 o 2 ' a 1
Wuase niafluunudriaesigndesuniu dsaziduinium Q) uazsial (B) a1
o J 1Y o 9y Y d’ [] ] 1 9
Amuasivesnutaziundong du'ldluszeznar ¢ wazdesranatduldoinge . uda
a oy a 4 <3 o qa: a { 1 [ {
Ysunaniu (Ry) amsnlaswnlas AegilinsdSnamazsinnlasuaiailUdqe arn

a d? 1 a a aan 9 a a d! 1 [
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1 Y
Mruasvesdutaziy nalSaraza lnudadiauanaia ldam@y daiu ssuvauns
|dyﬁ I o = @ &£ o 1
Tvunvudunuud1ae9ve9sE U UAUNTINYINY (Simultaneous Equations) Faa 05019
o 1 Y o 9 Y A = ' v
mwuﬂﬂwmﬂuuazﬂuwmmﬂu"hJ Ao 3101 (P) i5and1aaulsnrelu (Endogenous
. g d' o 1 ] a 2’ = ! %
Variable) tazdulsnmnuaainanmeusnyy Usuaniwu (Ry) Feni awlinieusn

(Exogenous Variable)
FTUVANMSNEINY (Simultaneous equation systems)

sruudumsneIiuamsoosutelugdvesnuudiaeuFudu (Lincar model) %9
[ Iy Jd A 5 { {
Usznoulddreanuduiusiralnsaede G aums Faaumsn i o a1 t ansaou'ld

E4
[

~ A A J J
U (913 YN, 2549)

BirVie + BizYae + -+ BicYer + YirXae + -+ VikXke = Uit (2.14)

d' = v v d' ] [ dy
Taoi Vit Ao dwdsmemeluszuy (Endogenous variable) 999 i 84 1381 t 11TV ;¢ Y
i=1,.,G

A v

X1 Ao #1l518uenTTUY (Exogenous variable) 1130 Aa1130A 1114
Y
(Lagged value) voddauilsmeluszuudvmsy x,, o
i=1,.K
o csydd aA A = o @ 1 @ .
tuvUdaeItinfe nguneiuiednIsmruaaIulsnus WU (Jointly dependent
variables) yi¢ (i = 1,..., G 1ag t = 1,..., n) lumenvesamilshignivuauinoualant
(Predetermined variable) X1y (i=1,..., K#ag t=1,..., n) 1aEAITUNIU (Disturbances) U (i=
A 1w a = @ = (% 4
1,...,Guag t=1,..., n) uazlunngu) mdulszansuiearluauns (2.14) Baumnugud
A Y 1w a &g Y a QsJ‘ 1< = 9 A @ o
o ldmstszmnamdulseansiull1a Sagduaumsnnaumsnaziinihauniiounu

1 lianansanenuezaNuana1asEnINaumM I 1a

o =~ o . . = a ) Y
HUUIDBUNYINU (Simultaneous-equation model) ﬁ1mmmau1ugﬂmauumﬂcv"lﬂ

[

9
~
U
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BYt + Fxt - ut (215)
{ a 4 [ a a’ @
Tesn B Ao G X G unsnFvosdulszansveadmlsmeluszu

A a 4 [ a Q( Y d' o 1 9
r A G X Kiuningvoaduilszansvesdunlsngnimuaneumiin

Vit X1t Ut

I BT | X2t Uzt

Ye = : Xt = : U = :
Yat Xkt UGt

a | a I v Il
tauydan B iiluwnsndlansme lutengiu (Nonsingular) 92 1d31unvanagl

4
v A

(Reduced form) U0IUUUADIFIT 1T AU 1AGIT]
yt — th + Ut (216)

[ 4
Tagn ] Ao G x K mm3Induesduilszanivesgiunvaagi

A 4 @ o
V¢ Ao GXx1 L’Jﬂlﬁ@iﬂl@\iﬂ’)i‘ﬂﬂ’]uﬂlﬂﬂlmﬂﬁﬂaﬂﬂaﬂzﬂ
n=-B7r (2.17)
Ut = _B_lut (218)

TugumslagumsnilsvesuuusrasaneINu (Simultancous equation model) A1l
= P v A A 3 A @ 3 o I @
NNUNUOFUTUAINHADUDY Y NIHUANTOUNAIUD V; Navina Tunuuaeuiludauls
a . a @ =% = v g g @
95110 (Explanatory variable) 1un1595u18amsarunieunie vaz luvuzi@ainuniuai
9 09: o Aa v dyd o o 1 dyd
wilsmeluszuuaie msizagiiudwlseFurenguildudu)smelussuy aaulsimaitivg
Aad o v

= v o o A 2 o P Ay Y 9 =
UANUAUNUTNUINDUAIIUAATIALAAD U iN‘V]ﬂ‘]riﬂ”l'ﬂizllWm%ulﬂiﬂﬂi]ﬁﬂ”laﬂﬁﬂﬂuﬂﬂ‘ﬂE‘IQ

(OLS) Hanyaz 11indo1999 (Inconsistent)
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E4
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2 [l Vo @ = . . &£ g = 9
muaguﬂﬂummmuﬂi (Interdependence) ¥i3® Simultaneity Glmﬂuﬁuwmuwmmimw
o a o 9 1 o 4 ad o w 9 ~ 4
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3 o w 9 { 3
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1. HanIZNUMUMSITNaY
Av A= A [ 9 SIQ'Q = dy
NUIIVINANBUNYINVNANTLNUATUMT IFNAUTAIY Westeott  (2007);  Susanto,
Rosson and Hudson (2009); Ubuolsook (2010) taz nun AANISHAZANE (2551) Tamsfnwil
v Y [
APANADINU AD MINUUUVITIANHEWAIN U UIIDINTVIINITHAADNIUD A UNANTEN
o Qldy dl = [ A dg’ = a
MRz gnAFNAIUNBAIY Westcott (2007) ANHIHANTENUVBINIIVEIINITHAALD
MUDAADNIAMIINEATUBIANTFOIITN TAsDFUINANITANEININUDUS1a09 POLYSYS &9
3 ° o a Y} = Yy  Aa PR
Wunnusaesmamsneasvesansgonsm laagdnamsanuduiaulin msverens
A o q ¥ a A A v o & A A A PR
paaenIueavzih ldinanisverenuimizilgnd Twa lddenundgnivsous laun a7
A =3 a [ d‘ = a A 1 9 [ q'./ A
miaewagihe sawdunamsdSulasuseunyuisumsnaaiysznindn Inaduunaos
ABN Susanto, Rosson and Hudson (2009)1/1m‘uiﬁﬂmwaﬂimmmmsNﬁmamu@a@iamﬂ
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mansasluaoulavesanigoming Iaole Regression analysis WANITANHINDIY WUN

Y o A Y = = A ' Y ! = = 1
mzdgndnTne fhe undes uazdnad wlinnudanguilosaesin Iasulsouiion ua
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' Y o 1 A a Y
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Separable programming W11 N¥WALNUTNUNgninuTUuANUR)gANINAUNUB U
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anas nanae Judnlzndeldversnunimzilgnedianianusianais mamile uas
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] v
NUITENANBUNYINVNANTLNUANIIA UH9H Raneses, Hanson and Shapouri(1998);
Ludena, Razo and Saucedo (2005); Fortenbery and Park (2008); Koo and Taylor (2008) (g
= = d‘ 9 [ A Q' a a =\
Ubuolsook (2010) Taalinan1sAnyINadeandandny As nsinulsuianisnaateniueal
wansynuaenislasunlasvessiniagdulunaniaufediu  Raneses, Hanson and
. o = a = & A A I A
Shapouri(1998) M1NMSANYIHANTENUNIAATHTNIVRINM s AsunuNganye 115 uny
nasnu Tagldunuuiians Computable general equilibrium (CGE) HANISANEINDIN N3
P { ¢ W . o oy o 9 P
NN YDIR aaA A Switchgrass 310 1 WuA WA 131U 4 Wua1uABaa1s 3ADgn
) . y & o A A a & v v & A
W1 Switchgrass NAUNUHA UABITA AL NFOUY AT UTDHAY 85 LAZIDYAY 15 YBINUTN
Y v Y
Ugnuaj1 Switchgrass Narua Mwd1ay szdawansznuildselagniveunyasnsmuiu
A a Yo A 2 9 ~ Yo a
N3931ANNBATNT A UNUTUS 08az 2-12 Veas1AmNNEAINIAe 1AS1IAY Ludena, Razo
I a [ a a
and Saucedo (2005) fAnw1AWEY 1 ATumswaanynadsuluaauosaaznea

a ~ A 9 9 = 091 o a
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'9/ o o 9‘0.1 I 9 a 9
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Hansznudemslasuulassimin Inauniiga tag Koo and Taylor (2008) ANHIWANTEN
YOIN3VeIMIHAAONILBaRegAd NI Tud1 TnaluarigewsniuazvesTan Taons
v 0 : ) ' 4 2 ¢y o q ¥
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Ao ya a P 1 [ a 4 1 o A 9
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MNTIAUATICH W 53@]‘U9]‘ﬁEJmWIﬂﬁliﬁﬂﬂl@\‘]ﬂ\?‘i$ﬂﬂlﬁﬁ‘ﬂ§ﬂ% uag 2) HUUIADNAAYUWTIU

A3

. e . I a 4 a [ ~ 9 = 1 3 Av A
(Partial equilibrium) H1M5AATIEH lagRnsauRmzaundosmsanyniu udden 1y
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wilslunaazaumaanimuanvesnutaziu wiouqiu'l) adsenlsaumsmansygia
9 1 9 a 4 a 9 . .

1&un Susanto, Rosson and Hudson (2009) 1%n15 a5 12 inaneadadon (Multiple regression)

£ o A . . ~ Aw Y o = Ay ¥

FuUANNTIAY? (Single equation) TunsalaIuIVeve Westcott (2007) 1dimamsanuinla
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= Y U J
msane laun aumsglass aumsglnu tazaumsgagnn
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Wunmnzilgn (19)

9 w.q.

Nud1erids 908 M Flnaidesdn’ e
2555 9,202,144 7,934,922 60,400,344 6,748,992 1,652,386
2556 10,033,230 7,831,765 60,018,296 6,309,409 1,625,773
2557 10,561,747 7,747,044 59,995,791 5,787,667 1,606,079
2558 10,967,355 7,646,577 60,233,572 5,137,064 1,593,783
2559 11,306,535 7,518,357 60,702,523 4,344,132 1,586,995
2560 11,590,817 7,349,871 61,402,943 3,412,782 1,582,484
2561 11,816,144 7,131,190 62,335,975 2,359,779 1,576,337
2562 11,973,611 6,857,284 63,491,328 1,213,368 1,564,525
2563 12,054,515 6,529,995 64,840,617 12,256 1,543,594
2564 12,279,768 6,274,828 65,838,870 -1,071,251 1,539,788
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Judnlenas 008 i Flnadesdn’ &
T wa. 5w 31 anm 51 5w 1M EFLY 31 IEFRLY 31
(WHAY) (WN/nn.) (WHAY) (LW/AYH) (WHAY) (LN/AYH) (WHAY) @WNn)  (WuAYW)  (Wnn.)
2555 29,883 2.51 90,749 1,053.79 30,255 11,130.03 4,619 7.74 364 20.48
2556 33,118 2.62 90,811 1,071.15 29,922 11,408.99 4,437 7.71 361 21.69
2557 34,929 2.83 91,100 1,092.26 30,219 11,825.50 4,194 7.57 360 22.98
2558 36,060 3.11 91,150 1,111.28 30,630 12,278.36 3,858 7.27 360 24.37
2559 36,744 3.42 90,785 1,126.01 31,145 12,765.54 3,402 6.74 362 25.85
2560 37,019 3.78 89,814 1,134.11 31,765 13,287.57 2,807 5.96 364 27.45
2561 36,863 4.18 88,083 1,133.62 32,494 13,844.96 2,053 4.88 365 29.16
2562 36,239 4.62 85,506 1,123.50 33,329 14,437.10 1,125 3.48 366 31.00
2563 35,126 5.10 82,102 1,103.94 34,257 15,061.57 654 2.98 364 32.99
2564 34,425 5.58 79,665 1,097.36 35,017 15,667.40 - - 367 35.07
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wunmnzalgn (19)

1 w.a. - .
Hudlenas 008 i T naaesdn) "
2555 9,252,036 7,992,732 60,130,363 6,814,211 1,749,447
2556 10,155,919 8,068,496 58,648,484 6,983,835 1,961,741
2557 10,777,778 7,921,430 58,175,197 6,877,261 1,946,662
2558 11,296,402 7,767,058 57,999,308 6,675,910 1,839,673
2559 11,771,091 7,650,283 57,918,464 6,436,543 1,682,159
2560 12,225,556 7,573,022 57,873,234 6,178,952 1,488,134
2561 12,670,392 7,528,300 57,848,396 5,910,108 1,262,228
2562 13,111,788 7,509,246 57,839,780 5,633,016 1,006,287
2563 13,553,294 7,510,301 57,847,988 5,348,686 720,708
2564 13,997,341 7,527,731 57,874,025 5,057,496 405,410
Sasimsnlaenntag
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M3 5.14 AmensallSunanazsingasmw nsaisImwanantludlinieuen

5 Judnlenas 008 i Flnaidesdn’ &
5w 1M IEFLY 1M anm 1M IETLY 51 IEFRLY 1M
e WHAY)  (W/nn.) (WHAY) (LN/AH) (WHAY) (LN/AYH) WHAY)  @W/An)  (WHAY)  (W/nn.)
2555 30,091 2.50 91,525 1,063.47 29,810 10,712.92 4,652 7.80 386 20.33
2556 33,653 2.59 94,040 1,111.42 29,299 11,287.07 4,781 8.38 436 21.15
2557 35,892 2.78 93,505 1,122.24 29,383 11,661.66 4,769 8.70 436 22.44
2558 37,543 3.03 92,829 1,132.21 29,594 12,075.31 4,706 8.93 415 23.97
2559 38,847 3.31 92,642 1,149.17 29,841 12,510.24 4,617 9.13 383 25.70
2560 39,887 3.63 92,988 1,173.68 30,099 12,961.18 4,512 9.31 342 27.60
2561 40,691 3.97 93,786 1,204.73 30,359 13,426.82 4,393 9.48 293 29.68
2562 41,264 4.35 94,954 1,241.30 30,621 13,906.79 4,263 9.63 236 31.94
2563 41,598 4.75 96,426 1,282.55 30,885 14,401.21 4,121 9.79 170 34.38
2564 41,679 5.19 98,158 1,327.95 31,152 14,910.21 3,967 9.93 97 37.01
Fammsnlamnlag
o 3.74 8.48 0.79 2.51 0.49 3.74 1.74) 2.73 12.77) 6.89
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mzilgaiisndanulimny 7 a1uls aaeasell 2555-2564 uailsmanaz mmanaavea
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wunmnzlgn (19)

i - .
Nudlerias 908 M Tnlnaiaasdn? "
2555 7,000,000 7,000,000 60,377,812 8,256,135 3,304,840
2556 7,000,000 7,000,000 59,067,566 8,833,577 3,917,330
2557 7,000,000 7,000,000 58,821,116 8,904,822 3,972,390
2558 7,000,000 7,000,000 58,623,558 8,918,758 4,036,034
2559 7,000,000 7,000,000 58,462,205 8,888,256 4,108,079
2560 7,000,000 7,000,000 58,326,388 8,823,219 4,189,292
2561 7,000,000 7,000,000 58,211,380 8,729,296 4,278,748
2562 7,000,000 7,000,000 58,113,027 8,610,856 4,376,233
2563 7,000,000 7,000,000 58,030,140 8,470,218 4,480,619
2564 7,000,000 7,000,000 57,961,766 8,309,200 4,591,037
Sanmsnlaemlag
v - - 0.249) (0.76) 2.00
(3osaz)
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q‘ 1 J a =1 [ dy d‘ A [ v A
319N 5.16 MwensallIuaazsmgaeniv nsailiuaaiiuimzlgnisnasnuuuuiun

Hudnlenas Flnaidesdn’ e
fl 5w 1M anm 1M anm 1M ETLY 31 IEFLY 31

WHAY) (/NN (WHAYN) WNAY)  (WHAN) WWAY)  (WHAY)  WWHD)  (WHAY) (/NN
2555 22,761 2.89 87,153 1,008.96 29,922 10,734.77 5,332 9.14 725 17.89
2556 23,967 3.11 89,001 1,048.58 29,490 11,324.42 5,637 10.06 864 18.07
2557 25,237 3.36 90,888 1,089.61 29,680 11,719.89 5,718 10.56 884 19.22
2558 32,704 3.29 92,814 1,132.03 29,884 12,132.18 5,772 11.02 905 20.46
2559 27,983 3.89 94,782 1,175.85 30,097 12,560.27 5,804 11.46 929 21.78
2560 29,466 4.19 96,791 1,221.10 30,314 13,003.28 5,580 9.62 955 23.21
2561 31,028 4.49 98,843 1,267.79 30,533 13,460.85 5,816 12.27 983 24.73
2562 32,673 4.81 100,938 1,315.92 30,753 13,932.64 5,835 13.15 1,014 26.35
2563 34,404 5.14 103,078 1,365.50 30,974 14,418.59 5,769 13.02 1,047 28.08
2564 36,227 5.48 105,263 1,416.55 31,195 14,918.65 5,725 13.38 1,083 29.93

Fammsnamnlag
o 5.81 7.49 2.12 3.84 0.47 3.73 0.89 4.37 4.68 5.90
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2555 7,327,627 7,597,942 60,291,023 7,851,827 2,870,370
2556 7,255,816 7,335,053 58,796,894 8,548,827 3,881,883
2557 7,184,709 7,081,261 58,319,462 8,661,845 4,451,051
2558 7,114,299 7,000,000 58,133,867 8,519,752 4,810,432
2559 7,044,579 7,000,000 58,050,619 8,283,231 5,080,112
2560 7,000,000 7,000,000 58,010,092 8,017,466 5,311,340
2561 7,000,000 7,000,000 57,989,888 7,725,750 5,503,786
2562 7,000,000 7,000,000 57,989,495 7,431,850 5,678,773
2563 7,000,000 7,000,000 58,006,884 7,135,968 5,838,125
2564 7,000,000 7,000,000 58,042,332 6,837,126 5,982,545
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2556 24,843 3.06 93,261 1,101.70 29,367 11,300.30 5,513 9.82 857 18.13
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2563 34,404 5.14 103,078 1,365.50 30,963 14,416.37 5,114 11.73 1,359 25.85
2564 36,227 5.48 105,263 1,416.55 31,234 14,926.39 4,985 11.93 1,405 27.62
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A A A A A (v dy A = (2 C= Ao
Wumwwﬂgﬂmmwwmmuau ﬂiﬂlﬂiﬂaﬂ‘WHﬂlWW%ﬂQﬂWGHWEI\N'IumJTJVIu‘Iﬂ (NIRU1ADI 1)

. 13 (19) nlnadssdas d3) &119)
il . . .
nsaln@  nsdidiaesl  aaiiv nsaln@ NELTC TR B P IVINTEY nstin@ psaidIaed 1 @MY
2555 60,130,363 60,377,812 247,450 6,814,211 8,256,135 1,441,925 1,749,447 3,304,840 1,555,394
2556 58,648,484 59,067,566 419,083 6,983,835 8,833,577 1,849,742 1,961,741 3,917,330 1,955,590
2557 58,175,197 58,821,116 645919 6,877,261 8,904,822 2,027,560 1,946,662 3,972,390 2,025,728
2558 57,999,308 58,623,558 624,250 6,675,910 8,918,758 2,242,849 1,839,673 4,036,034 2,196,361
2559 57,918,464 58,462,205 543,741 6,436,543 8,888,256 2,451,713 1,682,159 4,108,079 2,425,920
2560 57,873,234 58,326,388 453,154 6,178,952 8,823,219 2,644,267 1,488,134 4,189,292 2,701,157
2561 57,848,396 58,211,380 362,984 5,910,108 8,729,296 2,819,187 1,262,228 4,278,748 3,016,520
2562 57,839,780 58,113,027 273,248 5,633,016 8,610,856 2,977,840 1,006,287 4,376,233 3,369,947
2563 57,847,988 58,030,140 182,152 5,348,686 8,470,218 3,121,532 720,708 4,480,619 3,759,911
2564 57,874,025 57,961,766 87,741 5,057,496 8,309,200 3,251,704 405,410 4,591,037 4,185,627
A0y 383,972 2,482,832 2,719,215
Sanmsnlaenlag
0.17) (0.24) (3.95) (0.76) (16.74) 2.00

1wy (Fouaz)
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HHaLie: mluauanay

144!



d' = ~ J 4
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A A = A = [ dy A A (2 1 A A o
WUT]LW1$°]JQWUENW‘]W]@LWIHE]U ﬂimﬂmaﬂwumwwzﬂqﬂwwawmgmmmum (NIUDDN 2)

fl i (13) Flnaidasdas (19) & (13

nsailn@ nsdidmeaz i nsanf  pIdidIans 2 dawiin nsan@ pItidIaes 2 dawiin
2555 60,130,363 60,291,023 160,660 6,814,211 7,851,827 1,037,616 1,749,447 2,870,370 1,120,923
2556 58,648,484 58,796,894 148,411 6,983,835 8,548,827 1,564,992 1,961,741 3,881,883 1,920,143
2557 58,175,197 58,319,462 144,265 6,877,261 8,661,845 1,784,584 1,946,662 4,451,051 2,504,389
2558 57,999,308 58,133,867 134,559 6,675,910 8,519,752 1,843,842 1,839,673 4,810,432 2,970,759
2559 57,918,464 58,050,619 132,155 6,436,543 8,283,231 1,846,688 1,682,159 5,080,112 3,397,953
2560 57,873,234 58,010,092 136,858 6,178,952 8,017,466 1,838,514 1,488,134 5,311,340 3,823,206
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Tuduenan
(MU2Y: WUAY)

3 DEA DEADO  pCAEX  CAET — groCA DSC DSCpo
2534 1970504 665546  18,747.78 - 569820 4094852  4,381.20
2535 2035572 8453.50  23,812.67 - 1191045 4795361 2,583.43
2536 2020290 684321  19276.65 - 591696  40289.12  14,380.49
2537 19,091.35 5,583.52 15,7282 ¥ 222039  37.822.87  5,750.92
2538 1621738 4,14410  11,673.52 - 399.76  50,597.53  4,634.77
2539 1738778 4,659.50  13,125.35 - 397.06 5797353 3472.87
2540 1808358 552689  15,568.71 - 301202 5639346  10,632.40
2541 1559056  4,133.38  11,643.33 - 186.16  43464.95 16,159.58
2542 16,506.63 534523 15,057.00 - 389561  50331.57  14,147.22
2543 1906428  5062.34 1426011 - 258.16  54,052.13  6,609.22
2544 1839580  6,10823  17,206.28 g 491870  49,562.89  6,138.88
2545 16,868.31 459639  12,947.58 4 67566  60,012.98  9,880.51
2546 19,717.53 574233 16,175.58 - 220038 7425852  14,657.95
2547 2144049 716027  20,169.76 - 588954 6499574  7,897.05
2548 16,938.25 517144 14,567.43 . 2,800.62  49,586.36  10,189.98
2549 2258440 741337  20,882.73 84.69 571170 47,658.10  21,687.43
2550 2691554 740046  20,846.38 119.81 133130 64,365.48  18,017.94
2551 2515580 562475 1584438  210.13 3,686.67  73,501.61  19,398.09
2552 30,088.02  7,741.90  21,808.17 575.13 53796 66,816.45  16,085.62
2553 22,005.74  7.566.61 2131438  438.63 687525  68,807.80  26,327.26
2554 2191242 7,489.79  21,098.01 770.88 6,67538 9595042  32,747.02
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(MU2Y: WUAY)

3 DSCEX p§cm DSCET DX DRIDO DRIEX pMA
2534 36,651.60 84.29 - 13,073.74 8,740.64 4,333.10 3,792.65
2535 45,434.08 63.91 - 13,321.44 8,169.94 5,151.50 3,672.02
2536 25,973.92 65.29 - 12,604.35 7,615.15 498920  3,328.23
2537 32,165.08 93.13 - 1328271 8,424.11 4,858.60  3,965.34
2538  46,069.63 106.87 - 13,647.89 7,449.89 6,198.00 4,154.52
2539 54,606.10 105.44 - 14,565.37 9,105.17 5,460.20 4,532.61
2540  45,857.18 96.12 - 15,403.44 9,836.04 5,567.40 3,831.65
2541 27,397.75 92.38 - 15,479.74 8,939.44 6,540.30 4,617.46
2542 36,297.35 113.01 - 15,411.80 8,572.90 6,838.90 4,286.44
2543 47,581.58 138.68 - 16,463.11 10,321.81 6,141.30 4,472.90
2544  43,569.31 145.30 S 18,786.93 11,095.73 7,691.20 4,496.96
2545 50,348.91 216.44 X 17,945.67 10,611.27 7,334.40 4,259.29
2546 59,858.30 257.73 S 19,514.48 12,168.58 7,345.90 4,248.99
2547 57,261.04 162.35 S 19,127.87 10,274.00 9,989.70 4,341.47
2548 39,615.03 218.65 3 19,422.18 11,926.27 7,495.90 4,093.63
2549  26,461.08 490.41 = 19,530.97 12,036.83 7,494.14 3,918.33
2550  46,823.35 475.81 3 19,872.97 10,680.45 9,192.52 3,890.22
2551 54,692.99 589.46 54.71 21,137.48 10,921.36 10,216.13 4,249.35
2552 51,992.81 1,261.99 111.43 20,901.15 12,281.28 8,619.87 4,616.12
2553 44,789.28 2,308.74 195.71 22,641.30 13,701.67 8,939.63 4,860.75
2554  64,843.67 1,640.27 133.03 20,133.59 12,084.60 10,550.00 4,781.97
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(MU2Y: WUAY)

3 pMADO  pMAEX  pMAIM DBE DBEPO  pBEEX  pBEIM
2534 3,895.91 145.74 249.00 896.51 863.66 112.12 79.27
2535 3,664.10 212.92 205.00 878.06 939.06 62.51 123.51
2536 3,193.77 144.46 10.00 880.76 916.41 62.57 98.22
2537 4,134.45 106.89 276.00 933.93 1038.98 61.92 166.98
2538 4,407.98 53.54 307.00 766.76 1169.43 28.9 431.58
2539 4,714.45 53.16 235.00 723.8 1369.63 21.49 667.31
2540 3,935.39 125.26 229.00 664.2 1227.26 17.46 580.51
2541 4,627.29 72.16 82.00 693.54 1546.36 20.51 873.33
2542 4,649.01 24.43 387.00 690.88 1665.18 37.11 1011.41
2543 3,977.28 501.62 6.00 700.31 1993.43 34.35 1327.47
2544 4,349.82 153.14 6.00 614.6 2030.47 20.24 1436.11
2545 4,066.57 197.72 5.00 624.69 2184.11 26.01 1585.42
2546 4,119.70 137.15 7.87 519.58 227274 19.53 1772.68
2547 3,545.44 871.79 75.75 456.58 1949.01 15.11 1507.55
2548 4,095.59 56.95 58.90 404.17 2035.69 13.53 1645.05
2549 3,842.22 249.77 173.66 392.13 1806.74 33.61 1448.21
2550 3,949.75 90.82 150.36 369.1 1948.94 28.86 1608.7
2551 4,335.25 339.50 425.40 339.4 2116.22 41.1 1817.91
2552 4,066.26 841.72 291.86 319.41 1899.61 51.34 1631.53
2553 4,834.67 393.32 367.25 299.18 2216.26 24.89 1941.98
2554 4,658.56 318.96 195.55 298.31 2357.4 37.44 2096.53

A AINOUATHININITINYAT (25430, 25480, 2553, 25540)

ASUWANAINUNALNUIAZ YT NHNAIIU (2555%)



Y v
A A

MSIWUINN 2 WUN

137

= [ =) A 1 =
lfwwﬂgﬂwwawmuaswwmmueu Tusga9tl w.e. 2534-2554

(e 19)
il Nud1lerids 908 i Flnaidesdn’ &
2534 9,322,744 4,889,450 55,176,833 9,218,882 5,652,033
2535 9,323,451 5,727,242 56,294,561 8,446,151 5,347,325
2536 9,100,375 6,197,434 56,153,070 8,369,982 5,350,353
2537 8,817,271 4,997,116 56,373,172 8,828,559 5,641,251
2538 8,093,403 5,766,904 57,406,991 8,346,269 4,701,760
2539 7,885,437 6,156,274 57,291,083 8,664,856 4,292,538
2540 7,906,851 6,126,633 56,958,032 8,728,609 3,890,263
2541 6,693,742 5,897,374 56,240,320 9,008,115 3,918,535
2542 7,199,540 5,734,574 56,582,495 7,719,045 4,026,455
2543 7,405,971 5,710,244 57,774,653 7,822,955 3,773,770
2544 6,917,769 5,481,393 57,838,005 7,742,246 3,478,113
2545 6,223,864 6,319,809 56,907,578 7,373,996 3,409,022
2546 6,434,897 7,120,558 56,972,226 7,067,186 2,777,210
2547 6,757,407 7,011,855 57,651,849 7,272,497 2,373,161
2548 6,523,898 6,670,278 57,773,844 6,905,535 2,201,849
2549 6,933,418 6,033,331 57,541,825 6,404,662 2,088,513
2550 7,622,883 6,314,295 57,385,921 6,364,005 1,978,518
2551 7,750,413 6,588,174 57,422,337 6,691,807 1,870,443
2552 8,583,557 6,022,787 57,497,441 7,098,872 1,726,062
2553 7,668,659 6,309,892 64,574,071 7,480,933 1,667,939
2554 7,400,148 7,870,253 61,850,430 7,255,950 1,682,490

N AINNUATHFAIMTINYAT (25550)
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faus P4 P3¢ PH! pMA PBE
7 0.0053 2.1103 23.8305 0.0187 0.0017
t (3.316) (3544)™  (10.614)™  (16.9429)" (0.283)
ARD Soa)- (1069
e iy
MA(D) (—;).'33;)3 (10340
MA@ Cygonn (21000 Cos1ey
M R- 0.46 0.36 0.50 0.49 0.55
Square
mmanaou 0.33 74.52 612.46 0.61 1.67
fn: nnalszaaan
ﬂﬁNN‘H’Jﬂ‘ﬁ 4 imw“ﬁm‘y;615ﬂi"lﬁ’%"uGUeqw‘ﬂ%wé’ﬂﬂuuazﬁwmmu’e‘)&u Tuaa9t)
W.A. 2534- 2554
5 pA Pf‘; P! pyA PgE
WIN/nn.) (LIN/AU) Wn/nn.) LIN/nN.) Wn/nn.)
2534 0.83 460.00 3,857.89 2.77 8.78
2535 0.77 335.29 3,320.03 2.78 8.20
2536 0.66 352.20 3,732.62 2.82 8.10
2537 0.58 461.60 3,805.75 2.96 8.30
2538 1.15 434.63 4,831.15 4.06 9.14
2539 1.00 384.80 5,313.97 3.92 9.55
2540 0.68 408.95 6,267.38 4.40 10.90
2541 1.25 505.57 5,988.57 3.70 11.37
2542 091 495.65 4,886.95 431 9.71
2543 0.63 444.68 4,437.30 3.82 11.47
2544 0.69 513.87 4,626.25 3.95 12.47
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5 pPiA Pfi pP{! pyA PgE
WI/nn.) (LIN/AU) Wn/nn.) WIN/nDN.) Wn/nn.)

2545 1.05 435.16 4,931.84 4.14 11.21
2546 0.93 469.24 5,107.27 4.43 11.96
2547 0.80 368.36 6,244.53 4.59 12.72
2548 1.33 519.96 6,661.18 4.78 13.01
2549 1.29 687.81 6,506.92 5.45 13.26
2550 1.18 683.28 8,167.71 6.89 16.50
2551 1.93 576.92 10,283.98 7.01 16.03
2552 1.19 699.74 9,309.31 543 19.45
2553 1.84 861.29 8,456.10 8.13 22.16
2554 2.68 907.80 9,652.85 7.63 19.07
2555 2.21 928.28 10,335.13 8.44 19.20
2556 2.34 978.83 10,907.06 8.94 20.05
2557 2.47 1,031.78 11,502.82 9.47 20.94
2558 2.61 1,086.71 12,122.42 10.02 21.88
2559 2.76 1,143.58 12,765.84 10.59 22.86
2560 291 1,202.64 13,433.09 11.18 23.90
2561 3.06 1,263.90 14,124.18 11.79 24.98
2562 3.22 1,327.22 14,839.10 12.43 26.11
2563 3.39 1,392.61 15,577.84 13.08 27.30
2564 3.56 1,460.13 16,340.42 13.76 28.54

M dninNuATEIAINIINEAT (25550) LAZIINMTNGINTEL
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ﬁ?!!ﬂi PgAWS PEAEX P.EUWS P.EUEX P'EUIM
Constant 0.153 —505.309 —0.399 —350.071 126.040
onstan (0.152) (-2.394)"  (=0.321) (-0.517) (0.0429)
. —0.004 59.166 0.063 73.138
t (—0.061) (3.768)"** (2.844)™ (1.460)
0.182 —0.184
AR(1) (0.6290) (—0.754)
—0.384 —0.486 —0.601
AR(2) (—1.433) (-2.138)" (—2.394)"
~0.921
MA(D) (=18.102)™
0.904
MA(2) (6.969)"
A R-Square 0.12 0.43 0.26 0.26 0.13
mmamaoy 2.19 790.58 0.67 1,775.97 10,879.57
MININUINN 5 (91D)
GQ]J'J!!‘]Jﬁ P{L"WS P{?IEX PfEWS P{'EEX P{.VIAIM
v oedon)s —43.250 190.665 0.131 —390.100 —19.650
NS (—0.037) (0.208) (0.266) (—1.806)" (—0.027)
. 38.770 —0.5538 0.0276 50.262
t (0.451) (—2.571) (0.754) (3.149)"
0.074 —0.442 ~0.160
AR(1) (—0.309) (—1.894)" (—0.669)
AR(2)
MA(D)
MA(2)
A1 R-Square 0.01 0.01 0.04 0.37 0.02
Mmamaoy 2,384.40 1,885.19 16.60 588.84 3,650.53
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fanls PBEWS PBEEX PBEIM PET
Constant 0.005 —61.334 77.578 5.830
onstan (0.004) (—0.075) (0.141) (0.615)
0.013 12.649 28.830 0.776
(0.159) (0.206) (0.690) (1.585)
—0.741 ~0.612 —0.405
AR(1) (—0.741)"  (~1.839)" (~0.859)"
AR(2)
~0.920
MA(D) (~12.585)***
~0.8512 —0.535
MA(2) (—4.9994)*** (-2.319)"
A R-Square 0.53 0.59 0.31 0.37
mMAAnaau 3.57 5,425.53 1,687.97 2.85

= ]
N nmsdszanam

d’ 1 1 o F) A 1 a o 4 ] =)
ATNAUINN 6 TIAIVIYTI F1ATIDDN uazﬁmmmmmwﬂmawammm Tua91l

N.F. 2534-2554

?J P%‘AWS PEAIiX PfUWS P.EUliX P.EUZJM P{?IV‘I:S P{g”iX

wn/nn.) Wn/au) LIN/nn.) (LIn/au) wIn/au) wm/ay) (N/AY)
2534 3.57 3,338.59 10.99 4,211.24 19,990.77 6,935.00 7,238.19
2535 3.52 3,091.54 10.99 4,213.57 31,504.64 6,228.00 7,242.66
2536 2.80 2,735.53 10.99 4,772.78 33,609.84 5,220.00 6,928.85
2537 3.47 3,024.16 10.99 5,527.54 30,639.99 5,875.00 8,413.32
2538 4.89 3,981.08 10.99 6,347.11 33,990.82 7,239.80 8,107.17
2539 4.04 3,907.33 11.00 5,986.24 38,059.54 7,648.40 9,643.42
2540 3.57 3,554.53 11.00 6,938.21 47,523.55 8,165.80 12,066.33
2541 5.62 4,347.13 11.00 9,934.05 49,495.84 11,329.20  13,616.34
2542 3.64 3,491.34 11.00 5,912.63 47,742.24 8,410.00 11,172.69
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y peAws PtCAEq‘JX psuws Pfuix PfU:M Pimzs Pfuix
@/nn)  @W/AYW)  ANWNN)  AY)  NAY)  NWAY)  (UIN/AY)
2543 3.03 3,255.85 11.58 5,708.18 49,170.39 7,228.00 11,111.67
2544 3.87 3,260.67 11.94 7,532.98  62,758.35  6,945.80 9,593.91
2545 5.26 3,943.51 11.94 6,332.47 55,169.92 7,565.20 10,111.15
2546 4.82 3,777.73 11.94 6,736.75  49,791.92  7,521.80 10,974.91
2547 6.65 3,781.17 11.93 6,100.20 34,995.49 9,104.40 11,249.25
2548 8.43 5,292.48 11.96 8,081.01 55,914.84 10,875.60 12,903.42
2549 7.45 5,100.80 14.69 11,678.91 38,160.13 10,917.40 13,614.41
2550 9.32 5,429.31 15.29 9,649.49 51,499.15 10,839.40 13,505.23
2551 11.26 7,291.23 15.29 9,268.66 42,507.48 18,986.20 20,452.52
2552 10.41 5,826.53 17.36 12,243.18 20,480.19 16,231.60 20,712.65
2553 13.45 8,015.98 18.31 15,778.97 17,598.45 13,759.80 19,672.27
2554 15.60 9,952.36 18.65 16,699.57 25,289.33 15,275.00 19,207.34
2555 16.29 9,071.76 19.81 17,373.21 31,922.38 16,123.48 20,137.48
2556 17.74 9,986.46 20.92 18,778.96 32,070.03 17,010.73 21,099.77
2557 19.23 10,960.33 22.10 20,257.30 32,153.33 17,936.75 22,094.21
2558 20.76 11,993.36 23.35 21,808.59 32,266.36 18,901.55 23,120.80
2559 22.33 13,085.56 24.65 23,433.28 32,418.13 19,905.11 24,179.54
2560 23.92 14,236.92 26.02 25,131.20 32,551.99 20,947.44 25,270.43
2561 25.54 15,447.45 2745 26,902.13 32,662.55 22,028.55 26,393.47
2562 27.18 16,717.15 28.95 28,746.16 32,783.88 23,148.43 27,548.67
2563 28.84 18,046.02 30.51 30,663.38 32,919.24 24,307.07 28,736.01
2564 30.50 19,434.05 32.13 32,653.77 33,048.12 25,504.49 29,955.51
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MSIWUINN 6 (71D)

=1=J PfEWS PfEfX P’t""i’M P?EWS PtBE:Z'X PfiIM Pf'T
@nNn) /AN AN @WHn) AN AWAY)  (Un/ans)

2534 4.30 3,108.59 3,835.34 11.82 9,509.99 6,164.65 -
2535 4.02 2,907.88 4,185.37 12.33 10,806.08  7,322.41 -
2536 423 2,575.47 5,000.00 12.11 10,72047  7,896.83 -
2537 5.07 2,593.14 4,047.10 15.18 11,127.69 6,623.36 -
2538 5.16 2,294.55 5,348.53 14.91 14,554.28 7,788.93 -
2539 5.10 3,339.50 4,800.00 17.86 17,330.69 8,652.08 L
2540 6.14 2,862.75 5,152.84 16.87 16,918.23 10,148.64 -
2541 5.22 3,457.70 5,414.63 23.59 18,650.19 9,625.37 -
2542 6.81 2,915.97 4,260.96 20.78 14,574.11 7,492.67 -
2543 7.49 2,690.95 11,125.00 20.02 14,803.26 8,897.89 -
2544 8.36 2,559.69 12,673.33 20.10 18,496.66 9,588.63 -
2545 8.72 2,968.93 15,332.00 19.50 17,322.67 9,068.35 -
2546 10.15 2,949.18 2,287.50 25.05 17,697.10 10,492.12 -
2547 9.81 3,370.41 2,792.76 27.34 20,291.95 13,307.26 -
2548 10.44 4,246.79 2,521.19 29.04 27,027.85 11,168.64 15.08
2549 11.03 4,246.47 2,918.48 29.95 29,019.14 9,800.01 23.15
2550 14.36 4,321.37 3,292.67 32.23 27,901.39 11,376.53 17.52
2551 13.32 5,804.98 3,504.12 39.71 24,789.42 17,222.48 18.77
2552 13.75 5,103.76 3,520.26 37.38 28,035.03 15,229.54 19.99
2553 13.89 6,347.77 3,651.70 42.64 43,591.86  13,718.91 23.39
2554 13.89 8,077.81 3,781.59 45.18 32,000.91  15,704.98 24.32
2555 14.91 8,543.61 3,741.28 49.88 41,346.96 16,268.82 23.69

2556 15.76 9,368.55 3,721.63 54.36 44,585.77 17,038.34 24.46
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5 pFEWS PfEfX PItVI,:lJIM pBEWS P?Efx P?im P,:ET
@W/NN) /AN AN @HN) AN AWAY)  (Un/ans)
2557 16.64 10,244.11 3,701.98 59.20 48,079.50 17,836.69 25.24
2558 17.55 11,170.30 3,682.33 64.39 51,840.78 18,663.87 26.02
2559 18.50 12,147.12 3,662.68 69.96 55,882.27 19,519.88 26.79
2560 19.47 13,174.57  3,643.03 75.92 60,216.62  20,404.73 27.57
2561 20.48 14,252.64 3,623.37 82.29 64,856.47 21,318.40 28.35
2562 21.51 15,381.34 3,603.72 89.07 69,814.48 22,260.90 29.12
2563 22.58 16,560.66 3,584.07 96.28 75,103.30 23,232.24 29.90
2564 23.68 17,790.62 3,564.42 103.94 80,735.57 24,232.41 30.67

N AINNUATHININTINYAT (2546, 2548%, 2552, 25559)

35

asumsmnelu (2555)

@ (% [ Jd o
DIUNAINAINTUNALUNULASDYITNHUNANTY (2555%)

mnaudranemsdaiudalszmelne (2555)

sumsuratlszme’lneg (2555)

uazmﬂmiwmmtﬁ GJ W.f. 2555-2564)
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