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Effects of Natural Disasters on Structural Changes in Thailand’s Economic Crop Prices

Abstract

The project “Effects of Natural Disasters on Structural Changes in Thailand’s Economic Crop
Prices” examines effects of natural disasters on structural changes of crop prices including jasmine 105
paddy, unsmoked rubber sheet No. 3, cassava root and oil palm (>15 kg fresh fruit branch). The objectives
of the study includes (1) investigating the potential existence of structural changes in Thailand’s economics
crop prices and examine the pattern of the structural changes across the commodity markets; (2) identify an
association between identified break points and actual events i.e. determine whether the structural changes
are caused by natural disasters and; (3) determining channels in which natural disasters affect crop prices
such as Gross Domestic Product, farming productivities and production quantities.

To estimate and test the potential existence of structural changes in the crop prices, this study
adopted the multiple structural change model proposed by Bai and Perron (1998, 2003). Crop price data
used in this study are Thailand’s monthly farm gate price data provided by the Office of Agricultural
Economics. The study finds that there exist structural changes in crop prices. There are several factors
inducing structural changes in the crop prices such as the world economy, food crisis, weather fluctuation,
natural disasters and government policies. The results also show that each of the structural changes in crop
price is not caused by a single factor, but a combination of several factors acting at once. In addition, for
some structural changes, natural disasters may not be a part of the causes.

To further test for the statistical significance of the effects of natural disasters on structural changes
in crop prices, this study also applied the Interrupted Time-series Analysis. In the case of unsmoked rubber
sheet price, the results show that the 2006 and 2010 flood had a statistically significant positive effect on
the structural change in the price. The 2010 flood also had a statistically significant positive effect on the
structural change in the price of oil palm. However, the price dropped after the 2011 flood. In addition, the
2010 flood caused a significant increase in the price of cassava root and the 2002 flood caused a significant
increase in the price of jasmine paddy.

To determine channels in which natural disasters affect crop prices, this study examined two cases
including (1) the supply side analysis, which is to test the effects of natural disasters in Thailand on the
quantity of each of the crops using the Interruptible Time-series Analysis and (2) the demand side analysis,
which is to estimate the short-run and long-run relationships between domestic crop prices in Thailand and

commodity futures prices in foreign countries using the Markov-Switching Error-Correction Model (MD-



ECM). This examined the possibility that a natural disaster in a foreign country can affect the world crop
price and indirectly affect Thailand’s domestic crop prices through the price transmission process.

For Case 1 or the effects of natural disasters in Thailand on the quantity of each of the crops using
the Interruptible Time-series Analysis, the natural disaster data used in this part of the study are natural
disasters that happened in the provinces with the highest production quantity of each crop. Therefore, in
the cases of rubber and oil palm, the province with the highest production is Surat Thani and, thus, the
natural disasters that occur are mostly flood. When the flood does not last too long, the flood may damage
the palm fruits. However, for both rubber and oil palm tree, the damage on the trunks and roots can be
recovered. Nevertheless, a long period of rainfall and flood can impede the harvesting process. Empirically,
flood had no significant effect on the rubber production except for the great flood in 2010, which had a
significant negative effect on the production quantity. The results were different for Palm. Flood had a
significant positive effect on the palm production in the period when the flood started. However, the
quantity dropped afterward. This may be due to the more flexible harvesting period of oil palm. For cassava,
the province with the highest production is Nakorn Rajsima and the most common natural disaster is
draught. Effects of draught on the cassava production are diverse. In contrast to the case of rubber or oil
palm where the product can be harvest throughout the year, cassava requires 10-12 months to grow before
they can be harvested. Therefore, effects of draught on the production depend on the timing of the draught
in the production cycle of cassava. It should be noted that, this study did not perform this part of analysis
on paddy production as Jasmine is in-season rice and monthly data are complex to analyze.

For Case 2 or the short-run and long-run relationships between domestic crop prices in Thailand
and commodity futures prices in foreign countries using the MS-ECM, with the data limitation, this study
only examined the case of rubber prices. In particular, this study examined the relationships between the
farm gate price of unsmoked rubber sheet No.3 and the Ribbed Smoked Sheet (RSS) No.3 from the Tokyo
Commodity Exchange or TOCOM market. The results show price transmission from the TOCOM price to
Thailand’s farm gate price. This implies that external shocks such as natural disasters in other countries can
indirectly affect farmers’ prices in Thailand both in the short-run and long-run. The MS-ECM models
suggest that these short-run and long-run relationships differ across two states of the market. State 1 is the
time period from January 1986 to September 1997 and State 2 is from October 1997 to December 2016.
The results show no significant long-run relationship between the Thai and TOCOM prices in State 1.
However, the results show a significant long-run relationship in State 2 or after October 1997. For the short-

run, the results show significant relationships in both states.
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3.2 35AMHUNTIVY (Research Methodology)
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Tnseadha fe
Ty, ..., Ty) = argming, . Sp(Ty, ..., Tp). (3.5)
< IA A o Y1 o w % A =L ~ .
Fannomnmlvmmasvesdinaianaouiia1iosNga (Bai and Perron, 1998)
9 1
1in9eld1FuuunaaeuauoIng Bai and Perron (1998, 2003) lumInaaeusLIUATINGA
A Y A a [} ~ a A
mafasundaslassasunanwassgnatazilszanunmsyanameinnanisasuuilas
Taseadha Falsznoulidne
\l T d' 4 A A d‘ Vv T o
1 msnaaeunliiimsnldsunladassanaaegrsedimsnlasumlaslassadisegsrum
DN (A Test of No Break versus a Fixed Number of Breaks)
. Jq 9 Y a o 0 (=
Bai and Perron (1998) taUe 1% 1 the supF type test Tun1snaaouneldauuagiuranat lud
] Y 1
malasuntasInseairaunaiume (m=0) uazauuAzIUses (M1aden) Aetimslasuniag

Y [} 9 '
Taseafrufaduegiruiuniia m=knas9) dnuald (Ty, ..., T) Aonisuielash T; =
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[

. o % a < a dy o U
[TA;],i =1, ..., k uaz g Aeswauduilsesune #alasemsideil Idmmuald g =2 nando

Tlsesuielsznoudie A1AaN (constant) taz@auasuua Tilunan (time trend) ANATO UL SN UL

2e
=De

supFy(k; @) = Fr(Ayy oo, Ags @) = %(%) 8'R'(RV(6R') 'R, .6

' AN T A A A A ~ A~ '
A a = Y —_ 1A _ 14 / _ ! o A a Cd=!
Tag R Aetuasninsili (R5) = (61 — O3, ..., O — Ojyq) naz V(8) fowasndn
Usznovlidrealszanavesnnuulsisunazdiuoununas giunuuntud (an estimate of the
robust variance covariance matrix of 5 )
2) MINAADUMFIGAADINVY (Double Maximum Tests)
1 A 9 a % .d' 1 [P=] d'
MInadouAIgIgadeInUufemInadeuneladuuagIurani hilinslasunag
) a A A~ A 1o 2 .
Taseainaae uazauuAgIuId (Maaen) Aslnslasuuategduiy m a5 Tag Bai and Perron
9 9
(1998) Tanuzain 1w linu 5 asa (an upper bound M = 5 is recommended) MINATDUADIVVTUANA
1 Y A 1 dy 19 o gl.l d' a d'
MINMINAdoUNOUNII Ap MInadeumgIgaaewuvil lidosszyiuiuassimanisnlasunilas
Tasaad19a1anin

ﬂ"ISVIﬂﬁ'EJ‘]JFi"IQ'QE‘]ﬂLL‘U‘ULLSﬂ ﬁ'f)
UD maxF;(m,q) = max Fr (/11, ey A q), (3.7)

1<SmsM
Tav A; = T; /T foslszinaveanaimiamanasunlaslasaaiiildnnmslsznaaumsi

(3.5)

MINATOUAIGIALDUNAY Ao

WD maxFy(m,q) = max caal) SUpFr (A4, e, Ay Q). 39

1smsM c(q.a,m)
Tag C(q, a, m) ﬁ’ﬁ]?‘iﬁﬂﬂa (the asymptotic critical value) YDINITNATDU
H Y 1
supFr(Aq, ..., A @) wszdmivdrany a mingainld lulasamsisvil fe Aangaiiaue
1@® Bai and Perron (1998)
1 a d' v o A o g’J
3) mynaaeuIudamaasunadlnsaa3198143u 7 5091194 1+ 1 A3 (A Test of /
versus / + 1 Breaks)
Y
msnageuuuuil Bendnednde mnaaey SUPFy (I + 1|1) fdemsvimsnaaenlu
o gl./ a v A a d' 9 g’/ d' a
HUVUINIIUIU [+ 1 ATY Tagauudgiunan Ae ansnlasuutlaimalaseadne /ase luvasiawud
A a d' 9 g}/ . o I o d‘ Y
711594 Ao Nams)asuuaanalnsses1e /+7 A3 Bai and Perron (1998) tuziuuudaoan 1
AsmveIANNAMIAnAsUiaIdetiosnAeUDTIasINlANMMIZ AU
. . . C .
1WoANYNADILL UG (robustness) voamInadouamilu 1 1dnzinansn)asunlaims

1 { a { o 4
Tassadaagmsdszanasisnaiienszmnansulasunlas Bai and Perron (2003) lduuziinagns



Tumslsygnd IFuuunagoudieduluanuitedalseiny (empirical study) Tasl¥iTudunmsnaaeu
Y ' ¥ A =) = Yy a X A '
aremInageumgaganideuiionsvdeuNinslasunasinssadrunaiu (m>0) wie b
H H Y 1
winwund Tomaiszimamsulasunlaslassaieiu Ildununadon supFr (L + 1|1) ve
o ¥ Aa = Y A o Y 4 a =~ 9 v
szydauassiinamsasuntasaseade Wonswdwuaisimamsulasumlasinsadudy
It ldanavasnanlumsnageouuuunsn (minageunuy SUpFr (k|0))
3.3 wamsanmwamsnageuanniulfldumsidamsulaeunladassadenminasugio

(Results for Tests on Potential Structural Breaks in Crop Prices )

=

(% 1 Y 9 1 Aas o a a o di 9 1 o

annanHudrludiuueddTaduiiuniside iion11ugnAo sl udT (robustness) 1un13
I 1 a 4 1 4 a

nagsuaniuldldnezmanisulasunladlnssadanaznmsdssuiagianainernazinans

Y]

= Y A a 3’; = a a o Y o a o o .
wasulasInssadesmvesinasygnanedsia 1in3teldauiunmsaiuaiugiiives Bai and
[ I gl.l [ g
Perron (2003) Taguusnisnageueoniuauiuaou asil
Y ' Y X
TUADULTN TUAUNTNATDUAIINTNAADUAIZIZANIADIUUD UD max 1ag WD max 11D
] Y ]
asyvaeuNIMmalasuutaslassairanayy (m>0) v3eo'ld minnuliievvzinsilasuuilag
Y Y
Tasearanavu (m > 0) Jhmsnaaey luduasuse 1/
Y H : 9 v
duaeunaos Ignmsnadevuny SUpFr (1 + 1|1) weszyswiuasefierszinanis
wasuuadlulaseadasa
2 o - 2 4y oy 2 4 i
Tuaeuna1y ¥1siwauasenlaninnisnaaeulutuasunassuinageuiiluings
A ¥ 1 A A A ] 1o &%
wasunlaslaseaiwegaenseimsnlasuniaslnssaiwegiiuiunilaiu (nsnadeuuu
supFr(k|0))
Y
nnvUAsUVBINIINATEUT A UA NI UMIHIUTUUnTY Eviews 8 Tag'laivuali luuaag
' . d’ a = Yy v Yy 9 "y
F91981 (each regime) AnagouMsnansilasuniainislaseaindelszneudledoyasgiaioy
9 . . ~ Y o A J A [
Fouaz 15 (15% trimming) taziimyeyaalddindlsinaasmanuaaianaou (error term) Tuuaag
IV EABHUENITATLIIINUANAIIAU 1A (allow heterogeneous error distribution across regimes)
puydraesnldlumsnageunslasunailaseadiesia Yseneudie dausaiu Ao sy
insugnanaaz e luga natural logarithm naz@a50a52 A A1ASTN (constant) tazaandsuua Ty
. S A ¥ ° Aq YR =
1791 (time trend) ReUU Minagoumslasundaslassadenmamunuudiaosils Juaasdans
[ 1 d' 1 Y A a ] d’d A o 1 (%
nageUNANRALLAZALL THUNMUITIMATATHINIRaATINnaIRAnETanyazuana19ny 11
lunaaggnnatedelisdnynednanso l
9
HA9INNIINATOUIUADUUTNAIGITNITNATOUAIFIFA UD max Az WD max 1A 11 UA
Y H v Y
1IuATIgIganzinan1s)asunilad (an upper bound) 1M1AY 5 A59 A sEAUNBdIATY 1% WD

Y 1
a a

a 1Y I { a 1 4 g’/
simimasygnansariaianuiullldnnanmsasunlaslulaseade iioswminmsnaasumna



o g‘/ A a A 1 4
UD max #agWD max Uszanamssiuauasinersszinanmsnlasunlasinseadannningud (m >0)

A9M1519% 3.1

a A v

A 0 y A a A ) A
AT 1N 3.1 Llﬁﬂ\i%11!31!?]3\11/]‘LlﬁlglﬂﬂﬂTiL']JaEJHLUJENTﬂﬁﬂﬁﬁTQiTﬂTWﬂfLﬁiHﬂﬂﬁ]V] ﬂﬂlugﬂ natural

U

logarithm 1A835M13NAADUAIGIGA UD max ag WD max

HAN1SNATOL T1laenin M WHUAY | Uua1zras Vi
Wouuza 105 13

UD max 1 2 1 1

WD max 3 3 2 5

A
N inmsdszanams

~ A Y A A A 1 .
M13WN 3.2 L!ﬁﬂqwaﬂ]ﬁﬂﬂﬁ@ﬂﬂwjlﬂaﬂullﬂaqIﬂﬁ\iﬁﬁ’mi']ﬂ’]WGIflﬁiyiﬂﬂV]ﬂgclugﬂ natural logarithm

Tagsmsnaaen SUPpFr (L + 1|1)

Suassiig supF(I+1, 1) statistic AINYA

Ramsuldsunlag $laenida g1 | udnlzuda | dhduhiiy | (critical

Tasaada nouua 105 HHUAUT value)
3

0vs. 1 279.50% 212.09% 194.12% 101.14* 15.37

1 vs.2 103.79* 37.66* 74.30% 97.63* 16.84

2vs3 56.20* 85.48* 14.87 48.37* 17.72

3vs. 4 34.51% 86.69* 18.15 15.33 18.67

4vs.5 0.00 86.69* 7.11 0.00 19.17

ﬁgﬂﬁi’wmuﬂ%aﬁ 4 5 2 3

U192InANS

wldsuntas

~
nu: Msdszanams
= a a [ d' L= d‘ Y ) g’/
NUALYG: *° L!ﬁﬂﬁﬂ\iﬂ”l'i‘]JQLﬁ‘ﬁﬁiJiJ@jjﬂ!ﬁﬁﬂ‘VI’NLf‘Iﬂf‘l"li!fﬂﬁﬂullﬂﬁ\ﬂﬂiﬂﬁiNi1?]1%11.!’3‘11! 1933
1 A 1 a a d‘ L= d' 9 o g’/ [
ﬂﬁT?lﬂE]thﬂ'”liJ”I'iﬂ‘ﬂ;]!ﬁﬁﬁuuﬂjpuﬁEN“I/I’NLﬂﬂfﬂﬁL‘IJﬁfJ‘L!LL‘IJﬁQIﬂi\‘IﬁiNi]TL!’JH [+1 33 U 52AU

@ (%

HedAwy 1%
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9 i
a v A a = o

WewuniTemanszinamaasunlasInssad e luimasugnansayiia 39riins
Vv H v
nadoviuaouiaes vudensnadevuny SUPFr (L + 1|1) TasTauuagiundndo Ins
= Y a 49! 2’, A a A A A k4 a 49!
nlagunlasTaseaianadu 7 a5e Tuvuziaunagiuges ae Insudsuuilaslnssadwnaunaay
F Y H H
1+1059 maminageuludunouides u szauisdian 1% wumslasundlaslulassadiesm
Y v Y
uddenidmennza 105 911U 4 159 TUIIAIENMNITIRUADFY 3 T1uau 5 a5 Tusinwaiiy

o [ o A”/ 4 g o o g’/ {
Alevasaa 92U 2 59 vazlusiahawiingu 31U 3 A39 (15199 3.2)

A A Y A A A 1 .
M3199 3.3 naaswamsnageumslasuladlaseaienanmasygnonegluzil natural logarithm

Tae3smsnaaen SUpF(k|0)

ﬁ%zﬁ’i‘]ﬂjﬁ% SupFT (k | 0) statistic ?‘iﬁﬂqa (critical value)
faenvenuza 105 87.48% 8.65
supFr(4]0)

1IN UHURUFY 3 198.81%* 7.00
supFr(5]0)

Nudlenas 88.68* 12.15
supFr(2]0)

ity 35.95% 10.27
supFr(3]0)

A
Nu1: MsUszanams

= a a [ d' 1 1 a d‘ 9 1 =
NUYLYA: *° L!ﬁﬂ\m\iﬂ”li‘]J;]Lﬁ"ﬁﬁuuﬁgﬂlﬁﬁﬂﬂ’ﬂ%ﬂJﬂﬁLﬂﬁﬂ”lilﬂﬁflullﬂﬁﬁjﬂi\iﬁi%ilﬂﬂ NA1IND

9

1 H 9
luawnsodfasaunagiusesiinnansnlasunlasInseadeiiuan kase a seaiiodnn 1%

9
disumsnaaevuluduasuganie de msnadevuny SUPFr(k|0) Tasliauuagiu
= = a 9 a zg A a A A =
wande lulimswasunlaslaseadrunavwas (m=0) Tuvaziauudgiuses Ao Tnmsnlasunia
P ' o & o ¥ o A [ a =
Taseadwegduaunils (m=4 Tassiurunseaananfediuiunssvesnisinanislasunilas
H 9 1
Tassaduen Idninnsnagenlutuaeuidesdareitmsnadouuuy SUpFr (L + 1|1) wams
Y H 1
nagounuy SUPFr (k|0) Tusimisasughansasiia (m15199 3.3) wumsirasauuananlu
A a v @ o W ' A [l a Y1 A = Y
SIMANwia o szaviedinny 1% nanae luawisalfas laninsulasumladdulassad
9 Y 9
ImM1densreuuza 105 1191 4 A59 TusIAMe1INTIRLADTY 3 T1u9u 5 A5e Tusinwaliy
o [ o g}; s go} @ o g’/ ] 1 1 ]
dilzndada $1uau 2 a59 uazlusimnhduiniu S 3 a5 Taerrananlszuamsiniieg

a ~ Y = a [ a I @ dﬁl
LﬂﬂfﬂﬁL‘lJaEl‘L!L!‘IJﬁQIﬂ3\1’s’fﬁNﬁWﬂ'ﬂuW%ﬁﬁBﬁﬂﬁ]Lma%%’u@ SR
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- dhlasniienaenued 105 TurisfoungEaIAN 2533 ReulUIAL 2540 ABUTLIAY
= v 4
2546 1AZIADUNNAINUT 2551
Y
- HRINIWRUATTY 3 TUFIURDUNGBAIAY 2532 1ADUNYUIOU 2537 IADUINEIOU 2542

PPN UIBU 2548 LAZIAD UG 2553

Y] 9

- Juddenasaa lugrufeunguniay 2542 uaziAowNBIY 2553

Y

- aethdniuiu Tugiadouunsiny 2541 o ungaInIou 2544 LaZIABUADIAY 2555

o 9 A

Han5U52U0UAT (estimates) TIMABATHNIAAZBHARBITMAITDITDON A ATWTIIIAT

nlszianmsdnedu uaad i luasan 3.4 - 3.7 dmsuwamsdszanamamannasndivenuza

ad v

~ 1 . k4 o Y A ~ 1 @ a EA] ~
105 mgiugﬂ natural logarithm A1 N1ANTOIUBYNGA (M990 3.4) WuN aulsoasenenInem

9 v a

o Y Aq Y A o a a o
LlazﬁﬁlllﬂﬁllujjuuL?ﬂ?ﬂi%iuﬂTiﬂﬁZNTmﬂ”ﬁuuﬂﬁTﬂiU‘V]"Nﬁﬂ@]iuﬂ"l'i'ﬂ‘ﬁ']J"lfJﬁﬂ’HﬂlZ"UﬂQSTﬂ”l

g

9 A v a v o o o A ' v ' A o o
GU”I’JL‘]Ja@ﬂLmﬁﬂiJ‘JJZQ 105 M 3EAVUIN EUU‘I/I 1% FluVJﬂGH’NL’Jﬁ"I gnNLIu GllJG]f’NLﬂi’JuQ‘JJﬂ"IWMTJ 2551 -

9 a

o A o 9 A o a a o 9 A Y
FUIAY 2559 ‘ﬂﬁﬁlllﬂﬁllu’ﬂumﬂﬂ”ﬂluﬂﬁ1ﬂﬂ]ﬂ1@ﬁﬂ@]1uﬂ”lﬁi’)‘ﬁ’]J"lfJaﬂHﬂ!3"11@\151?’]15]]1']L1Ja@ﬂ!§]114@3\|

g

'
9 v A

r'd ]
N2d 105 & seaufediani 5% TasadudszansvesdmlsuunTidumaindszaiams 1aluuaas

g

' ' ) A 9 a = y A X ' A

BINIAT YN 5”Iﬂ1le"I’JL‘]Jﬁ’EJﬂLiHWE]3J3J$ﬁ 105 M!L‘Ll’JIHMWM"U‘L&MW’NL@@MMﬂﬁTﬂM 2527 - lEI8U
= V-4 A = = Y

2533 I UNGUNIAN 2533 - AUNTNUD 2540 LRAZIADUNUIAN 2546 - UNTIAN 2551 memﬂuuaﬂm

] o o J [ % [ 1

lemuﬁauﬁmﬂn 2540 - AUNINUD 2546 uamﬁ@uqumwuﬁ 2551 - FUIINY 2559 “?QWﬁﬂQﬂﬁ"l’J
Yy v 9 = A

doandenudayasimudasluglin 3.1

9 '
HaN3U52AUAITIAENMNTWHUAYTY 3 Nglug1l natural logarithm #2875 iaa0v1l00
A A ' o a Aq v A o o W aa a [
ngea (M15719N 3.5) WuN ﬂ%!kﬂiﬂﬁi$ﬂ1%1uﬂ1iﬂigu1mfﬂiZJ‘LlfJﬁWﬂmﬂ]ﬂﬁﬂ@]luﬂﬁ@‘ﬁiﬂﬂaﬂymg
9 H H
YOITIANYNWITUUNUAVFY 3 U ﬁ%ﬂﬂuﬂﬁ'”lﬂfgﬁ 1% Tunaresiaan smn?’umauﬂimmﬁclumuﬁau
W8 2542 - nEmaY 2548 uazdusuud Tfuna lusrufeunguaiay 2532 - nguAN 2537

2 o o W aa

nazioulguIeu 2548 - Huiaw 2553 N hilldednynieanalunseiuleanyuz¥0951A1919NI
1A g}/ ] <3 A A ~ 1 Y a £ (Y Y ~

UHUADTY 3 9819 l5Aaw iWel1Ta 31N 3.2 vznu ardulszdnsvesa)suur Tdunain

Yy Y Y Y 1 A 1T A g‘/ = 9

Uszmams laianuaeandonanyuzdoyasIn na1Ife S1AGNTWABAUTY 3 Tuu Tily
v 4

AU ULNTIAN 2527 - BB 2532 IRDUWEIEU 2542 - NHAIAN 2548 LaziApulgUIoU

2548 - Huraw 2553 ualuur Iduaaaslusiudounguainy 2532 - wuaAy 2537 Weulguiou

2537 - TUIAN 2542 LAZIADUINBIEU 2553 - TUIAN 2559
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A15191 3.4 uaaawamsdszanamamdnnlaensiouuza 105 Noglugy natural logarithm 42675

fidaaeaiesiiga
awlsoase mdulszans Mmdnudeuuinasgn t-Statistic Prob.
UNTIAN 2527 - UBIBU 2533 (76 1AOU)
A 7.88018 0.00329 239.21140 0.000
uua Tduna 0.00692 0.00069 10.00233 0.000
WOBAIAL 2533 - AUATWUT 2540 (82 1ADY)
A 7.80674 0.05462 142.91890 0.000
uua Tdune 0.00500 0.00044 11.41094 0.000
Tu1nw 2540 - QUATHUT 2546 (72 1HBU)
A 10.20854 0.13423 76.05297 0.000
uua Tdune -0.00697 0.00067 -10.41558 0.000
UUIAY 2546 - UNTIAY 2551 (59 1ADU)
MAad 8.43098 0.14510 58.10595 0.000
uua Tdune 0.00217 0.00055 3.97800 0.000
ANNWUT 2551 - FUNAY 2559 (107 1ADU)
MAad 9.79476 0.12243 80.00095 0.000
uua Tdune -0.00079 0.00035 -2.23809 0.026

A
N nmsdszanans
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H ) H
A15199 3.5 LAAINaN15UTZINUMTINOINNIT URNUAVTY 3 ‘VI@QJJGI,‘L!E“JJ natural logarithm ﬁ]ﬂ?‘ﬁﬂ?ﬁ\i

aoatfoeiiga

awlsoase mdulszans Manudsuuunasgu t-Statistic Prob.
UNTIAN 2527 - WBIY 2532 (64 1A0OU)

A 2.61519 0.02653 98.59381 0.000

uua Tduna 0.00632 0.00066 9.60151 0.000

WOBAIAY 2532 - WOBNIAY 2537 (61 HOU)

A 2.86517 0.04823 59.40367 0.000

uua Tdune -0.00049 0.00048 -1.02083 0.308
NQuIL 2537 - HuAN 2542 (58 1ADL)

A 438022 0.17042 25.70223 0.000

uua Tdune -0.00714 0.00106 -6.71831 0.000

IHIGU 2542 - WOHAIAN 2548 (74 1AD)

MAad -0.10697 0.15914 -0.67217 0.502

uua Tdune 0.01524 0.00070 21.69523 0.000
HQuIeU 2548 - AN 2553 (58 1ADL)

MAad 4.01142 0.54459 7.36589 0.000

uua Tdune 0.00061 0.00187 0.32855 0.743
W8 2553 - FUIAY 2559 (81 1ADU)

MAad 10.37796 0.28845 35.97902 0.000

uua Tdune -0.01700 0.00080 -21.16402 0.000

A
N nmsdszanans
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A15191 3.6 uaraanamsszanamiaiaiudilzvasaa Neglugi natural logarithm #2835 1A

aoatioeiiga

awilsoase mdulszans Manudsuuunasgiu t-Statistic Prob.
UNTIAN 2527 - WBIOUY 2542 (184 1A0U)

A -0.64448 0.04251 -15.16010 0.00000

uua Tduna 0.00328 0.00038 8.54462 0.00000
WOBAIAN 2542 - Ay 2553 (131 Aow)

A -1.72937 0.12023 -14.38330 0.00000

uua Tdune 0.00702 0.00047 15.03952 0.00000

B 2553 - FUNIAY 2559 (81 1AD)
A 1.93832 0.22094 8.77291 0.00000
uua Tdune -0.00329 0.00062 -5.34980 0.00000

A
N nmsdszanams

% o A 1

{ 1 4 Aaxl o W
M15190 3.7 uaraanamsdszanamsimralduiniu Noglugl natural logarithm @267 Mdvd09

U

Houiiga
alsoasy mdulszans Mdmdsununasgy t-Statistic Prob.
ANAWUT 2534 - TU21AY 2540 (83 1AU)

Maadl 0.50910 0.03449 14.75886 0.000

uun Tunan 0.00299 0.00071 4.19606 0.000
UNTIAN 2541 - 1AL 2544 (46 1HDU)

Al 3.82837 0.33488 11.43199 0.000

uun Tunan -0.02990 0.00312 -9.58154 0.000

WOAINIBU 2544 - AU 2555 (131 1AOU)

Al -0.23009 0.10704 -2.14955 0.032

uun Tunan 0.00740 0.00054 13.73045 0.000
AAIAY 2555 - TUNAN 2559 (51 LADU)

Al -1.23886 0.43677 -2.83642 0.005

uun Tunan 0.00937 0.00153 6.14625 0.000

~
N nmsdszanams
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nanslszumasnniiudlevasaa Noglugi natural logarithm A1835asdeeiion

l [
= @ A

Nga (015199 3.6) W awlsdasznnadrnlFlunsdszunamsiiedragneadaluniseTue

Snvmzvesaniaiudsndaan o szduiedsai 1% lunnsruar Tasmdulszinived
s Tiunaidsznams Iduaasiunn Tdufimuduvesanfuiudnlzndiaa lugruidon
UATIAY 2527 - IUHIBU 2542 LAZIROUNYHAAY 2542 - Tiuraw 2553 wazuaasianud Tdufianas
TusudeummIou 2553 - SuNAN 2559 Wasinandeandesnuanyuzveyasniudnlzndlugll

N33

an [ Y

1 s ¥ o A 1 . Y o A
wansdszuanisianalauiingy Noeglugil natural logarithm @2835Mdda0DeNgA

v
a =

(M35199 3.7) w1 danseaszalslumsdszmnamsiifodrgnaddlumseivednyazues

]
(2 v =

J 3 o v o 1 1 a
simradanuiy w JEAVUITINUN 1% GLH'K!ﬂGIVNL’JﬁT ﬂﬂ!’?l}l! bl‘lﬂl"'lf'J\‘l!ﬁ’t’)°h!‘l’"§]?f"l]'f‘ﬂf]“lnl 2544 -

S

@ @ { o w aa a @ 4 ? o [
nue1eu 2555 aulsnailiiedn mmnamiumsammawmzﬂjammwaﬂmuumu U ITAY

Y
o w

v o w d' LY a zg v Y d‘ 9 1 4 =\
HYTAIAYN 5% TﬂEJﬂ1?(3J‘]J§$ﬁ1/l‘ﬁslli’)\1@’JLLTJ?LLH’JTH?JL’JE‘]”ITI’]J?SZNW%Hﬂ”lillﬂ IUN simuathaniiui
9 [

' Y v
s Tfwnnduaasanar sndu lugrudounnsiny 2541 - 9a1AN 2544 FINAAINAIINADIN

v 9 = A
anvazveyamuaaslugln 3.4

3.4 YONNAVDIWANSANY (Limitation on Test Results)
A o Ao Y A 9 A a A 1 A
wesnnaulsildlumsnaaeumalasunlamielasead s iminasygne Ao Aunde
[ Y A a [ A a A
tazA WU THUNaUeI IMNmATHINEY Hamsdsznamsyinaungmnamsuasunlaimig
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M15190 4.3 BANTYNDVDIM IR BRTAN ST TUNAReMsasuuaslassadenminasugn

Tae 1tu1T1a99 Panel Probit Model tazuuU31a99 Logit Model

Model (1) 2 3) “4)
Probit Logit Probit Logit
Natural Disaster -0.0834 -0.229
(-0.35) (-0.35)
Flood -0.0757 -0.229
(-0.27) (-0.30)
Landslide -4.663 -23.19
(-0.00) (-0.00)
Storm 0.0604 0.142
(0.16) (0.14)
Extreme Temperature -4.658 -23.22
(-0.00) (-0.00)
Drought -4.658 -23.22
(-0.00) (-0.00)
Earthquake -4.612 -23.07
(-0.00) (-0.00)
Epidemic 0.662 1.652
(1.40) (1.55)
constant 2353 -4.666%*** -2.373%** -4 716%%*
(-21.08) (-15.40) (-21.15) (-15.39)
Insig2u -15.36 -13.49 -14.99 -13.48
(-0.19) (-0.15) (-0.17) (-0.15)
N 1584 1584 1584 1584
AIC 166.1 166.1 175.6 175.5
BIC 182.3 182.3 223.9 223.9

¢ statistics in parentheses

"p<0.05," p<0.01,” p<0.001
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nganemaasuntasinssadnnmiinassgnativueg Tag uuus1and Probit Model Haziuus1ans

Logit Model
(1) (2) 3) 4) (5) (6)
9 9 4 4
U179 U179 NNWITT YNNI iJWfIlI ’1J1ﬁl|
Probit Logit Probit Logit Probit Logit
YSuanielu -0.0398  -0.0862
QUAIIFHI (-0.69)  (-0.62)
gl 0.113 0.241
QUAIIVHI (1.47)  (1.43)
Ysuaniwy 0.223 0451  -0.185  -0.456
CERITTIES ALY (1300 (138)  (-0.64)  (-0.68)
Qg 0.268 0471  -0.162  -0.345
CERITTIES ALY 076)  (0.71)  (-0.66)  (-0.64)
Constant 1136 2377 2649 -47.55 1130 2450
(-1.77)  (-1.66)  (-0.89)  (-086)  (0.57)  (0.57)
N 207 207 92 92 92 92
AIC 3454 34.89 13.47 13.78 14.92 15.05
BIC 4454 4489 2104 2135 2249 2262

t statistics in parentheses
p<0.05 p<001, p<0.001
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Time-series (Tests for the Effects of Natural Disasters on Crops’ Prices)
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nanANY

G]"IiN‘ﬁ 4.7: WﬁﬂWﬁﬁﬂEﬁﬂﬂ!!fU’UﬂQTﬁﬂﬂ Interrupted Time Series ﬂiiﬁiTﬂWﬂNWﬁT
nafiAasy In(Price) naiiRasy In(Price)
Time trend -0.0270"" F-10/2537 0248

(-4.77) Intercept (3.38)
F-12/2527 0.174"" F-10/2537 -0.0610"
Intercept (4.84) Trend (-13.35)
F-12/2527 0.0259" S-08/2540 0.124"
Trend (4.37) Intercept (2.91)
F-08/2529 0.0544 $-08/2540 -0.00269
Intercept (1.37) Trend (-0.51)
F-08/2529 0.0139° F-02/2542 0263
Trend (2.32) Intercept (-3.39)
F-11/2530 0.133" F-02/2542 0.0390"
Intercept (2.02) Trend (3.44)
F-11/2530 -0.00831 F-12/2542 0.00212
Trend (-1.44) Intercept (0.03)
F-11/2531 -0.154" F-12/2542 -0.0152
Intercept (-3.90) Trend (-1.07)
F-11/2531 0.000297 F-11/2543 -0.186"
Trend (0.05) Intercept (-2.17)
S-03/2532 0125 F-11/2543 0.0108
Intercept (-6.56) Trend (1.57)
S-03/2532 -0.00690 F-11/2546 0.106
Trend (-3.50) Intercept (1.83)
F-10/2534 -0.0609" F-11/2546 -0.0167
Intercept (-2.88) Trend (-4.31)
F-10/2534 0.0125" D-01/2548 -0.122""
Trend (5.48) Intercept (-4.87)
8-12/2535 -0.0103 D-01/2548 0.0377"
Intercept (-0.61) Trend (12.69)
S-12/2535 -0.0298"" F-08/2549 0410
Trend (-6.35) Intercept (-11.04)
F-10/2536 -0.0132 F-08/2549 -0.0324™"
Intercept (-0.38) Trend (-8.02)
F-10/2536 0.0692""
Trend (9.58)

4-44

In(Price)
F-10/2550 0.148"
Intercept (3.24)
F-10/2550 -0.00574
Trend (-0.60)
F-11/2551 0.630"
Intercept (-7.67)
F-11/2551 0.00543
Trend (0.49)
F-07/2552 0265
Intercept (2.98)
F-07/2552 0.0353"
Trend (3.19)
F-10/2553 -0.119
Intercept (-1.48)
F-10/2553 0.0737
Trend (6.96)
F-03/2554 0399
Intercept (-8.30)
F-03/2554 -0.139"
Trend (-52.77)
D-03/2557 0.0192
Intercept (0.43)
D-03/2557 -0.0134™"
Trend (-4.73)
F-12/2557 0.0582
Intercept (1.89)
F-12/2557 0.0205""
Trend (4.02)
F-01/2559 -0.120"
Intercept (-2.71)
F-01/2559 0.0636
Trend (11.02)
Constant 2872

(82.33)
N 396
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A15197 4.8: wamiﬁﬂmmmmumam Interrupted Time Series nsasiaauing

nafiAasy In(Price) naiiRasy In(Price) nafiRasy In(Price)
Time trend -0.0483"" F-12/2542 0.403" F-07/2552 0373

(-12.29) Intercept (2.84) Intercept (-8.38)
F-10/2534 0.194"" F-12/2542 0.108" F-07/2552 -0.0698"
Intercept (5.98) Trend (6.41) Trend (-11.21)
F-10/2534 0.0360" F-11/2543 0479 F-10/2553 0243
Trend (6.53) Intercept (-4.09) Intercept (4.52)
S-12/2535 0.127 F-11/2543 0.0237 F-10/2553 0.0457 "
Intercept (1.60) Trend (1.36) Trend (4.96)
S-12/2535 0.0157 F-11/2546 -0.0244 F-03/2554 0360
Trend (0.86) Intercept (-0.16) Intercept (-5.65)
F-10/2536 0421 F-11/2546 -0.0213" F-03/2554 0.0743"
Intercept (-3.62) Trend (-2.80) Trend (-7.66)
F-10/2536 0.0347 D-01/2548 -0.164 D-03/2557 0.154
Trend (2.16) Intercept (-1.56) Intercept (1.30)
F-10/2537 0.0760 D-01/2548 -0.0161 D-03/2557 0.0132
Intercept (1.32) Trend (-1.42) Trend (1.48)
F-10/2537 -0.0382" F-08/2549 -0.0495 F-12/2557 0.0915"
Trend (-3.87) Intercept (-0.48) Intercept (2.07)
S-08/2540 0.0357 F-08/2549 0.0644 F-12/2557 -0.0212
Intercept (0.67) Trend (7.13) Trend (-1.95)
S-08/2540 0.0404 F-10/2550 0.0859 F-01/2559 0334
Trend (13.98) Intercept (0.93) Intercept (3.48)
F-02/2542 -0.384"" F-10/2550 -0.0788"" F-01/2559 0.0332""
Intercept (-3.69) Trend (-5.52) Trend (3.38)
F-02/2542 -0.143"" F-11/2551 -0.492"" Constant 0.882""
Trend (-8.71) Intercept (-4.47) (40.81)

F-11/2551 0.110"
Trend (7.81) N 311
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HAMSANE1INUUUTIABY Interrupted Time Series nsasIua 1z vas

nanany

nanANY

M3 4.9:
PR In(Price)
Time trend 0.00160
(0.54)
$-10/2533 0227
Intercept (2.19)
S-10/2533 0.00526
Trend (0.67)
S-09/2534 -0.136
Intercept (-1.01)
S-09/2534 -0.00584
Trend (-0.78)
D-02/2545 0.139
Intercept (0.95)
D-02/2545 -0.00370
Trend (-0.72)

In(Price)
D-01/2548 0.246
Intercept (1.88)
D-01/2548 0.0101
Trend (1.11)
D-04/2551 0.0725
Intercept (0.46)
D-04/2551 -0.0197
Trend (-1.19)
D-03/2553 0406
Intercept 2.27)
D-03/2553 0.0885
Trend (7.18)
F-10/2553 0.199"
Intercept (-6.75)
F-10/2553 -0.0703"
Trend (-10.05)

4-46

In(Price)
D-06/2554 0319
Intercept (-7.77)
D-06/2554 -0.00312
Trend (-0.82)
F-09/2556 -0.00231
Intercept (-0.09)
F-09/2556 -0.00780
Trend (-1.24)
D-03/2557 0.152
Intercept (1.55)
D-03/2557 -0.0106
Trend (-1.69)
Constant 0571

(-3.07)

396




A1319N 4.10:

HANIANEINNULUT 10 Interrupted Time Series AAIT)

nainane

311
Time trend 0.00713""

(4.28)
$-09/2548 -0.176
Intercept (-2.57)
$-09/2548 -0.00960
Slope (-3.70)
8-09/2534 -0.0370
Intercept (-0.67)
$-09/2534 0.0109"
Slope (5.29)
F-07/2542 -0.140
Intercept (-1.47)
F-07/2542 -0.00513
Slope (-1.62)
F-07/2543 0.106
Intercept (7.00)
F-07/2543 -0.0380
Slope (-11.40)

nanane

311

F-08/2544 0.0520"
Slope (24.35)
F-10/2545 0.0119
Intercept 0.41)
F-10/2545 0.00769"
Slope (3.68)
F-06/2547 02517
Intercept (-6.07)
F-06/2547 0.0277"
Slope (-2.84)
D-01/2548 0.0683
Intercept (1.57)
D-01/2548 -0.0113
Slope (-1.10)
$-09/2548 0.0341
Intercept (0.68)
$-09/2548 0.0265
Slope (11.87)

nanaNe

4-47

31

F-10/2553 -0.137
Intercept (-2.02)
F-10/2553 0.0361""
Slope (-13.03)
F-05/2554 0.0322"
Intercept 4.27)
F-05/2554 0.0314"
Slope (9.07)
D-06/2554 0.0906°
Intercept (2.18)
F-09/2556 -0.0778"
Intercept (-2.51)
F-09/2556 -0.0143"
Slope (-3.38)
D-03/2557 0.00851
Intercept (0.29)
D-03/2557 -0.00556
Slope (-1.41)
Constant 7.878""

(87.17)
N 396
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Interrupted Time-series (Tests for the Effects of Natural Disasters on Crops’ Output Levels)
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A13197 4.12: HANSANE1INUUUSIA0Y Interrupted Time Series NTAUTMUHANAABIINT

nainane In(Quantity) In(Quantity) nananNy In(Quantity) In(Quantity)
J ~ 14 ~
38T Uszmelng SERITER MY Uszmelne
Time trend -0.0190 -0.00895 F-07/2552 -0.237* 0.0650
(-0.88) (-0.50) Intercept (-2.35) (1.25)
F-08/2549 0.194 0.128 F-07/2552 -0.0199 0.0243*
Intercept (0.80) (0.58) Trend (-0.76) (2.29)
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Trend (1.01) (-2.44)
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A3 19N 4.13:

nainane

In(Quantity) In(Quantity)
4 A
CERITDES AL szmelng
Time trend 0.0197 " 0.0187
(3.70) (3.70)
F-08/2549 0.177 0.112
Intercept (2.20) (1.61)
F-08/2549 -0.0418"" -0.0367
Trend (-5.11) (-4.65)
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Intercept (3.97) (5.17)
F-10/2550 0.0175 0.0248
Trend (1.19) (2.59)
F-11/2551 -0.111 -0.0973
Intercept (-0.96) (-1.56)
F-11/2551 -0.00841 -0.0279
Trend (-0.30) (-1.94)
F-07/2552 0.287 0.213"
Intercept (2.32) (2.81)
F-07/2552 0.00348 0.0162
Trend (0.12) (1.02)
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o . . = a J g o
WﬁﬂWiﬁﬂEﬁﬂﬂ!!fU‘U‘ﬂTﬁﬂ\i Interrupted Time Series nsaldSuamananthauiingu

nananNy

In(Quantity) In(Quantity)

LERUDER AN Yszmerlng
F-10/2553 -0.347 0397
Intercept (-2.62) (-4.15)
F-10/2553 -0.00560 0.0420"
Trend (-0.31) (3.23)
F-03/2554 0.735" 0426
Intercept (9.39) (8.26)
F-03/2554 0.0215 -0.0296"
Trend (1.79) (-2.48)
D-03/2557 0.140° 0.152"
Intercept (2.25) (2.87)
D-03/2557 0.07317 -0.0694
Trend (-14.83) (-15.35)
Constant 141" 12737

(230.99) (255.06)

N 120 120
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Intervention starts: 559 573 586 594 609 614 650
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AN 4.14:

nafifasey In(Quantity) In(Quantity)
uﬂiiﬁf%lﬂ ﬂﬁglﬂﬁ‘lﬂﬂ
Time trend 0407 0.0896
(24.13) (47.49)
D-02/2545 1656 -0.499"
Intercept (-8.88) (-3.01)
D-02/2545 0385 -0.0690"
Trend (-18.62) (-8.43)
D-01/2548 -0.295 -0.488"
Intercept (-1.28) (-2.57)
D-01/2548 -0.00340 -0.00756
Trend (-0.20) (-0.58)
D-04/2551 0.550 0.115
Intercept (1.58) (0.53)
D-04/2551 -0.0769" -0.0257
Trend (-2.91) (-1.35)
D-03/2553 1104 0.281
Intercept (3.49) (1.51)
D-03/2553 -0.289 0.112°
Trend (-3.65) (-2.44)
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U

Cassava Production in Nakhon Ratchasima
Intervention starts: 505 540 579 602 609 617 644 650
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In(Quantity) In(Quantity)
umiwﬁm ﬂizmﬂ]l‘lﬂil

F-10/2553 1.678" 0.0270
Intercept (5.33) (0.16)
F-10/2553 0301 0238
Trend (3.75) (5.73)
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Intercept (3.34) (-4.19)
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Trend (1.21) (-11.74)
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Trend (-3.54) (1.69)
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D-03/2557 0.0576 -0.0468
Trend (2.32) (-3.80)
Constant 11237 13.58"

(252.74) (2290.75)
N 168 168

In(Q)

Cassava Production in Thailand
Intervention starts: 505 540 579 602 609 617 644 650
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A15190 4.16: AT NUTAIHANTNATOL Augmented Engle-Granger test for cointegration

Model Test-Statistic 1% Critical 5% Ceritical 10% Ceritical
Value Value Value
ECM -3.307 -3.939 -3.360 -3.061
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TOCOM
VARIABLES Aln PtT H
Ur_q -0.00744
(0.0145)
Aln P -0.237%
(0.0630)
Aln PIH, -0.000358
(0.0483)
AlnPY 0.570%**
(0.0440)
AlnPY, 0.115%*
(0.0527)
Constant 0.00333
(0.00337)
Observations 369
R-squared 0.356
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Structural Changes in Thailand’s Economics Crop Prices
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R-squared 0.309 0.411

Standard errors in parentheses

*E* p<0.01, ** p<0.05, * p<0.1
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