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Thesis title:  Forecasting Import Demand for Chemical Fertilizer of Thailand
Researcher: Ms. Chidapa Pisuttinusart; 1D: 2616000234; Degree: Master of
Economics;

Thesis advisors: (1) Dr. Chalermpon Jatuporn, Assistant Professor; (2) Dr. Vasu Suvanvihok;
(3) Dr. Nareerut Seerasarn, Assistant Professor; Academic year: 2021

Abstract

The purpose of this study was (1) to study the characteristics of chemical fertilizer
usage in Thailand and (2) to forecast the import volume of chemical fertilizers into
Thailand, for the three major types, namely, nitrogen fertilizers, potassium fertilizers, and
compound fertilizers that contain three nutrients, namely, nitrogen, potassium, and
phosphorus.

The analysis used the secondary data, which was the monthly time series from
January 2008 to December 2021, a total of 168 months, and used the forecasting method
of the Box-Jenkins or SARIMA(p,d,q)(P,D,Q)s model. The forecasting process was
divided into five steps: stationary test, forecasting model identification, coefficient
estimation, diagnostic check for the suitable models, and forecasting, respectively.

The empirical result showed that: (1) in 2021, chemical fertilizer import volumes
tend to increase, particularly nitrogen fertilizer, potassium fertilizer, and compound
fertilizer. The import volume of all three chemical fertilizers was 2.2 billion tons, 9.6
hundred thousand tons, and 8.2 hundred thousand tons, respectively, which were worth 2.9
ten billion baht, ten billion baht, and 1.2 ten billion baht, respectively. China, Saudi Arabia,
Russia, Malaysia, and Qatar were the countries from which Thailand imported the most
chemical fertilizer in 2021; and (2) The suitable models for forecasting the import volume
of nitrogen fertilizers, potassium fertilizers and compound fertilizers by considering the
lowest AC and SC were SARIMA(0,0,0)(0,1,1)12, SARIMA(2,0,1)(0,1,1)12, and
SARIMA(1,0,0)(2,1,0)12, respectively. The forecasts for the next 12 months (January to
December 2022) compared to the total import volume of 2021 revealed that the total import
volume of nitrogen fertilizer will increase by 5.12%, that the total import volume of
potassium fertilizer will decrease by 8.74%, and that the total import volume of compound
fertilizer will increase by 4.74%.

Keyword: Box-Jenkins, Nitrogen, Potassium, Phosphorus, Import Demand
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2.1 M3ATINADVANUHYALIVDITOYA AI83D ADF unit root test tiorTumsifoanu
v o v o da 2 Ao a ¢
Tymanuduiusilasunioanuduiusiadeuvesdoyalusdaliihmninizd minadou
wllauuAgIunan (Null hypothesis: H, ) Ao aynsunamlianvas lungatis Tasazihmsnaao

o A o Ay 1A A ] 9 A 9 .
1N 3 LHUVUIADIND !L‘]J‘]J%']a’f]qvlulullﬂ']ﬂ\ﬁ/'ll!agllujiunman"u']n']lﬂﬂjau@q (ADF without constant
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AT 4.1 MIATIVADUANUHYATINYOIDYNTUIAT AI8ID ADF unit root

Non-Seasonal 1(0) Seasonal 1(1)
Model
t-ratio p-value t-ratio p-value
ADF with Ol
N -8.539% <0.001 -11.975* <0.001
ADF with Ol
K -5.599%* <0.001 -5.937%* <0.001
ADF with Ol
NPK -7.442% <0.001 -16.580* <0.001
ADF with O+ T
N -8.625% <0.001 -12.046* <0.001
ADF with O+ T
K -6.574%* <0.001 -5.914%* <0.001
ADF with QL+ T
NPK -7.444% <0.001 -16.669* <0.001

[} 9 1

WeIg: * nedanslszauiedAgiesnd 0.05

g

PNATNT 4.1 1AAITININMIATINABLANNNYATIIVEIDUATIIAT N DYATHIIAT
K waz oynsua NPK uuu'liliggnia @2ou0131a09 ADF with constant 141 t-statistic 1111
8,539 -7.442 1182 -5.599 TagiiA1 p-value Yound1 0.001 13 3 aynIUNA WUPasauyAgIUuran
oYATNIAT N BYNINNAT K tag aunsuial NPK nunhiliggmalidnuavigaiis s szdulnd

fhuﬂ"li@]i’Jilﬁ@ﬂﬂ??ﬂﬁﬂﬂﬁﬂﬂl@ﬂ@h}ﬂiﬂﬂﬁ? N aynINmal Kiag aynsuan NPK 4yl

99MaRI81UUTIa09 ADF with constant 19f1 t-statistic (117 -11.975 16.580 1A% -5.937 Taalia
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M1 t-statistic 1M1 -8.625 -7.444 182 -6.574 TAgTlf p-value tfoondn 0.001 Wa 3 UNTUIAT T
UQuasauyAgiuvan oynsumal Noynsunal Kuag oynsumal NPK unululiggniall
Snbangniia o sEAUUNG FIUMIATINADUANNNGATIVEIBLNTUNATN BLATUNAT K LAz
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112,046 -5.914 1182 ~16.669 1AufiA1 p-value Tfound1 0.001 14 3 pynIu WU s auuATIUNAD
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e RNIUMIAT N aYNINal K uag oynIunal NPK unulggmaianyasngaila of szau
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22 MINHUALVUIIAD9 SARIMA(p,d,q)(P,.D,Q)s AN 1TNINTUUHUAIN
correlogram FIG 1A VUD AR(p) 11ag SAR(P) 3¢ 1NUNUATN PACF HAZAIALUDY MA(q) LAY
SMA(Q) 9291nUMUN N ACF Tagnslumad 1-5 9 19d 115052 yd 1909 AR(p) Hag MA(q)

daunsmlunaf 12 24 wag 36 92 lFdmSUsLYE AUV SAR(P) 1Az SMA(Q)
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9
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M3190 4.2 M3VszInuAmMne vesd U UNeINTsl SARIMA(p,d,q)(P.D,Q),,

Coefficients of SARIMA(p,d,q)(P,D,Q)s

N K NPK
Variable
(0,0,0)(1,1,0),, (0,0,0(0,1,1),, (2,0,1)(0,1,1),, (1,0,0)(2,1,0),, (1,0,0)(1,1,0),,

b1 0.584%* -0.247* -0.231%*
d2 0.268*

01 -0.570%

D, -0.452% -0.596* -0.434%*
D, -0.367*

ON -0.691* -0.769*

AC 6094.642 6082.412 5803.487 5972.341 5988.165
SC 6100.742 6088.511 5818.736 5984.541 5997.315

]
9 @ aad

WY * WneDamsiiedAyneananszau 0.05

2.4 MIATITOUANVINUIZTUVDILVUVINAD (diagnostic checking) Tagae1i1ng

Y]

@ 4 %% Jd o a
asnaeutlyridinaiamaoullanduiusiu A2e350150T29@0 VU Liung-Box 1A0N13

a [ 1 @ 4 %% v Jdo
nadovIzlauuAgIunan (Null hypothesis: H,) A9 linuiymisnaiamndoulanduiusnu
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A1519N 4.3 mimnﬁaummmmmmemuuﬁmmﬁmﬁ% Q statistics

Q statistics

Lag

N

K

NPK

(0,0,0)(1,1,0),,

(09050)(09 1 b 1 )12

(29051)(09171)12

(1 7090)(2a 1 90)12

(1a090)(1a1a0)12

10

11

12

1.1272 [0.288]
2.3507 [0.309]
2.5487 [0.467]
2.5967 [0.627]
2.5970 [0.762]
2.8185 [0.831]
5.0761 [0.651]
5.0991 [0.747]
5.3365 [0.804]
8.4429 [0.586]

9.2605 [0.598]

0.5298 [0.467]

1.9814 [0.371]
2.1795 [0.536]
2.2416 [0.691]
2.5425[0.770]
2.7621[0.838]
5.3328 [0.619]
5.4009 [0.714]
5.4175[0.797]
8.0985 [0.619]

8.2529 [0.690]

2.4219 [0.120]
2.4242 [0.298]
2.8237 [0.420]
3.0369 [0.552]
4.9827 [0.418]
7.2054 [0.302]
8.1270 [0.322]

8.4763 [0.388]

1.7480 [0.186]
1.7525 [0.416]
2.8936 [0.408]
3.1321 [0.536]
4.5957 [0.467]
5.8173 [0.444]
7.8276 [0.348]
9.2227 [0.324]

9.9392 [0.355]

1.3684 [0.242]
2.6248 [0.269]
2.7873 [0.426]
2.7897 [0.594]
2.9093 [0.714]
8.7445 [0.188]
8.8918 [0.261]
11.4818 [0.176]
11.8365 [0.223]

15.0054 [0.132]

Wi anaviedly [ ] Aoa p-value Y4 Q statistics

gouTUaNNATIUMan limadymidnatanaouliandy
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INAT19N 4.3 %3WU’51!LUD§1Q@Q1@ﬂ@I’J‘Mﬂ1 p-value UB Q-statistics 11NN 0.05 %2\‘1
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o 4 1 . o o v Aaa . . .
Ll”lll11%}W81ﬂimllﬁ}ll1ﬂﬂ’l"lﬂﬁﬁLL‘IJ‘]JmfI’EN wmmsfSeuey aaoa AC (Akaike criterion) 4@

SC (Schwarz criterion) /oo nuUTI@0IRMNIZANAGA TagunuT1aoIniia

i
A

1 AC 1182 SC ¢
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Auegu 2565 229,334,000
aa1nu 2565 175,571,000
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