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Tém tit:

Thai Lan dugc biét dén 1a mot trong nhiing qudc gia ¢ san lugng gao nhiéu nhat trén thé
gidi. Nén kinh té nudc nay phu thudc nhiéu vao xuat khau gao, va gia gao bién dong manh
c6 thé anh huong dén thu nhap ciia ngudi néng dan, an ninh luong thuc qudc gia va sy 6n
dinh cua nén kinh t& vi mo. Vi thé, viéc du bao gia gao chinh xac 1a mot cong cu quan trong
gitp cac bén lién quan trong thi trudng gao bao gdm nguoi nong dan, doanh nghiép xuat
khau, nha hoach dinh chinh sach dua ra quyét dinh hop 1y va giam thiéu rai ro. Bai viét nay
st dung mo6 hinh ARCH - GARCH duya trén dir liéu thu thap 1a gia gao Thai Lan theo thang,
tir thang 1/1990 dén thang 12/2023, bao gdm 408 quan sat dugc st dung do bién dong cua
gi4 gao tai Thai Lan. Chudi gia gao Thai Lan theo thang tuan theo quy luat phan phdi chuin
va c6 tinh dimg. Két qua nghién ciru cho thay két qua GARCH(1,1) pht hop dé du bao gia
gao Thai Lan.

T khoa: ARCH-GARCH, gié gao, du bao

APPLICATION OF ARCH AND GARCH MODELS FOR RICE PRICE
FORECASTING IN THAILAND

Abstract:

Thailand is known as one of the largest rice-producing countries in the world. Its economy
heavily relies on rice exports, and significant fluctuations in rice prices can affect the income
of farmers, national food security, and the stability of the macroeconomy. Therefore, accurate
rice price forecasting is an important tool for stakeholders in the rice market, including
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farmers, export businesses, and policy planners to make informed decisions and minimize
risks. This article utilizes the ARCH-GARCH model based on collected data of monthly Thai
rice prices from January 1990 to December 2023, comprising 408 observations used to
measure rice price volatility. The monthly Thai rice price series follows normal distribution
and stationarity. The research results indicate that the GARCH(1,1) is suitable for forecasting
Thai rice prices.

Keywords: ARCH-GARCH, rice price, forecasting.

1. PAT VAN PE

Vao cudi nam 2023, gia gao thé giéi lap dinh trong vong 15 nam; cing thoi diém do, gia
gao trang & Thai Lan ciing lap ky luc cao nhat 1én dén 659 USD/tan, ké tir thang 10/2008 va
cao hon 38% so voi thoi diém dau nam nay - Hiép hdi Cac nha xuét khau gao Thai Lan cho
biét. Theo gidi chuyén gia nhan dinh, c6 hai nguyén nhan chinh dn dén viéc gia gao thé gisi
ting cao nhu vdy d6 chinh la do mot trong nhitng qudc gia xuat khau gao 16n nhét trén thé
gidi la An Do quyét dinh han ché xuét khau gao va do hién tugng thoi tiét kho han da 1am anh
huéng bat 1oi dén hoat dong san xuat laa gao ¢ nhiéu quéc gia. Hai yéu té nay di dan dén viéc
giam ngudn cung trén todn cau va ting gia gao. La mot trong 4 nude c6 gia tri xuat khau gao
16n nhat thé gidi, Thai Lan dang tan dung co hoi nay dé dan chiém thi phan trén thi truong
xuat khau gao qudc té, dong nghia véi viée gia gao thé gidi cling phu thudc nhiéu hon tai qudc
gia nay. Thé nhung, v&i nhitng bét 6n trong tinh hinh thoi tiét hién tai, do hién tugng El Nino,
c6 thé 1am cho myc nude du trit tai cac giam xubng, cudi ciing c6 thé lam giam san lugng gao
ctia mot trong nhitng nude xuat khau gao 16n nhét thé gidi nay. Cudi ciing, khong chi day gia
gao 1én cao ma con lam anh huong dén an ninh luong thyuc cia quic té nita. Vi thé, viéc tap
trung vao su dao dong cla gia gao gitip chung ta hiéu dugc dong co tiéu dung va anh hudng
ctia nhitng yéu t6 khach quan mot cach chinh xac hon.

Bai nghién ctru nay coi gia gao nhu 13 mot diém vao bang cach st dung mé hinh
ARCH/GARCH d tao ra cac bién thoi gian trén mot chudi dit liéu hoan thién, thuc hién sai
phan bac nhat va 1ay biéu do chudi thoi gian lién quan; bang cach quan sat biéu do thoi gian,
d6 thi ACF PACF xéc dinh céc gi tri ctia p va q va bude dau xac dinh dé xay dung mé hinh
ARCH/GARCH; sau do, nhém st dung Eviews dé xéac dinh murc do tin cdy cia mo hinh.
Cung v6i nhimg dir liéu trong qua khir bén canh viéc xdy dung ctia mot mo hinh tot nhat dé
du doan twong lai ngin han cua gia gao, nhom tac gia mong mudn qua bai nghién ciru ¢6 thé
dua ra dugc nhiing gop y trong viéc xay dung chinh sdch ctia Chinh phu va mdt vai 101
khuyén dé tham khao cho nhitng c4 nhan va t6 chtrc nhat dinh.

2. TONG QUAN TINH HiNH NGHIEN CUU

Bing cach thu thap va phan tich nhiing nghién ctru lién quan vé gia gao cta nhimng hoc
gia qudc té, nhom nghién ctru nhan thay mot sb nghién ctru ndi bat nhur khi dé cap dén sy tai
hai ciia bién dong gia gao, Demos (2008) dé cap rang hau hét cic ngan hang & My da ngimg
cho nong dan va cac cong ty ndng nghiép vay vi sy bién dong cua gia ngii cde. NGi so hii
cang duoc cing cd thém boi Dawe (2008), ngudi nhic lai rang cac nha hoach dinh chinh sach
& Indonesia vin mién cudng st dung thi truong gao thé giéi dé dat dugc an ninh luong thuc
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trong nudc vi it nhat hai Iy do vé chinh sach thwong mai cua cac nude khac bop méo thi
truong gia ca thé giéi va sy bién dong gia ca thi trudng thé gidi.

Mot nghién ctru khac vé Han Quée, Ho et al. (2008) giai thich ring dau tu lic dau thuc
déy sy phat trién thinh vuong nhung khi dau tu giam sut, cong vadi viéce thé ché rdi loan, thoi
tiét x4u va suy giam dan s da ddy nén kinh té dén murc tu cung tu cip sau thé ki XIX, cing
v6i d6 chinh 1a lam phat va bién dong gia ca tai qudc gia Dong 4 nay.

O An B9, Tripathy (2008) ciing két ludn rang su bién dong cta gia ca 1a dic diém cua thi
truong so cap hang hoa An Do va mot trong nhitng yéu t6 ma tac gia dé cap & day khi ndi dén
su anh hudng dén bién dong gia ca chinh 13 tinh hinh san lwong lwong thyc, gia ngii cdc, su
ngang bang gia trong nhiing thi truong khac nhau va kha niang du trir lvong thyc dém t4i thicu
ctia chinh phil. Tuy nhién, kh4 it nghién cru dé xuat nhiing giai phap cho Chinh phii hay
nhiing to chirc c6 lién quan dén qua trinh san xuat lda gao trong quéa khir cling nhu trong thoi
diém hién tai.

T nhitng 1y do trén, viéc thuc hién bai nghién clru nay la hoan toan kha thi va mang y
nghia thyc tién cao

3. PHUONG PHAP NGHIEN CUU
3.1. Thu thdp va xw ly div liéu

Ngudn cung cap s6 liéu 1a trang https://research.stlouisfed.org. Pay 1a website chinh thirc
cua bd phan Nghién ctru Kinh té thudc Ngan hang Du trit Lién bang St. Louis, cung cép cho
ngudi ding quyén truy cap mién phi vao nhidu ngudn tai nguyén vé kinh té. Nghién ctru sir
dung dit liéu chudi thoi gian 1a gia gao tai Thai Lan dugc lay trong giai doan tir thang 01/1990
dén thang 02/2024. S6 liéu dugc tong hop theo thang va duoc xtr 1y dir liéu trén phan mém
Excel va Eviews 13.

3.2. Phwong phdp nghién ciru

Phuong phép nghién ciru nhom lya chon 1a sir dung mé hinh ARCH/GARCH dé dy bao
gia gao tai Thai Lan.

M6 hinh ARCH

M0 hinh ARCH do6ng vai trd quan trong trong viéc md ta va phan tich chudi thoi gian,
dac biét hitu ich khi phuong sai ciia chudi thay ddi theo thoi gian. Piém doc dao cia md hinh
nay 1 gia dinh phuong sai hién tai phu thudc vao céc sai sé ngau nhién trong qua kha. M
hinh tong quat ctia mé hinh ARCH(p):

Yi=B1+ B2Xt+ Ut

Theo gia dinh thong thudng, us duoc tuan theo quy ludt phan phdi chuan, trung binh bang
0 voi phuong sai khong ddi (6). Gia dinh nay duoc viét nhu sau:

ut ~ N(0, 6°)

FTU Working Paper Series, VVol. 2 No. 6 (07/2024) | 3


https://research.stlouisfed.org/

L (4

Trude khi wéc lugng md hinh ARCH(q), ta can kiém tra cic anh huong ARCH hay
khong dé biét cac mé hinh nao cin wdc luong theo phuong phap uéce lugng ARCH thay vi
theo phuong phép wéc lugng OLS. Kiém dinh ARCH sé& dugc tién hanh nhu sau:

Budéc 1: U6c lwong phwong trinh trung binh theo OLS
Yi=B1 + P2 Xt + Ut
Buwéc 2: Kiém dinh phin du xem c6 hiéu tng ARCH(q) hay khong
6 = ao+ a1l + apU?p +..+ aquzt.q
Vi u? 1a wéc luong khong chéch cia 62

Tuc 1a u c6 dang mo hinh AR(q). Tir day, ta xac dinh hé s6 xac dinh ctia mo6 hinh hoéi quy
phl,l Rzaux

Buéc 3: Xac dinh gia thiét
HO: a1= 02 = ...= aq (M0 hinh khong c6 hi¢u tng ARCH)
HI: c6 it nhat mot trong s6 cac o khac 0 (md hinh c6 hidu tmg ARCH)
, Ta tinh R%u*T v6i T 1 quan sat caa chudi dir liéu dang xét. Kiém dinh sir dung phéan
phoi Chi-square véi bac tu do q.
%> %% (q): bac bo gia thiét HO => M5 hinh c¢6 hiéu tmg ARCH.
M6 hinh GARCH

M6 hinh GARCH (Generalized Autoregressive Conditional Heteroskedasticity) la mot
cong cu thong ké manh mé dé mo ta va phan tich bién dong cia chudi thoi gian. N6 khic
phuc nhing han ché cia mo hinh ARCH truyén théng va cung cip mot phuong phap hiéu qua
dé du bao bién dong trong twong lai. Theo Engle (1995), han ché cia mo hinh ARCH gidng
dang mo hinh trung binh di dong hon 1a dang mo hinh ty hdi quy (AR). Ngoai ra, néu cac anh
huong ARCH cé quéa nhiéu do tré anh huong tiéu cuc dén két qua ude luong do giam dang ké
sO bac tu do trong mo hinh, tao nén tinh nghiém trong dbi voi cac chudi thoi gian ngan. Chinh
vi vay, mb hinh GARCH c¢6 ¢6 xu hudng duoc cac nha phan tich sir dung phd bién hon.

M6 hinh GARCH(p,q) c6 dang:
Yi=Po+ P1Ye1+ P2Yr2+ O1Ut1 +Ut
U ~N(0, 6°%)
gf =ag + E?:l ﬂ*z‘“?—z‘ + Ef:lﬁz"jz?—j

ag>0,a; =0 i=1...q; B; =0j=1....p;

max(p.q)
E;‘J:l (ﬂi +18j} <1

Y tuong cia md hinh GARCH (p, q) 1a muén n6i dén phuong sai nhiéu ctia mé hinh phy
thudc vao cac bién tré ciia hang nhifu binh phuong (cc ¢t shock) va vao cac gia tri qua khu
bién dong cua chinh cac phuong sai nhiéu.
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4. KET QUA VA THAO LUAN
4.1. M6 t théng ké, kiém tra tinh dirng

Trong toan hoc, tinh ding 1a mot cong cu hiru ich phan tich chudi s liéu theo thoi gian.
Tinh dimg ctia chudi 1a nén tang cho viéc hinh thanh mot mo hinh cta chudi s6 liéu theo thoi
gian ddy du y nghia thong ké. Mot qua trinh c6 tinh dimg 1a mét quéa trinh mang tinh ngiu
nhién, biéu hién qua trung binh miu va phuong sai cta sai sé khong thay d6i theo thoi gian.
Trén thyc té, hau hét cac chudi sb liéu vé kinh té khong dimg. Diéu nay co thé giai thich boi
cac chudi thoi gian ndy c6 trung binh mau va phuong sai thay doi theo thoi gian. Tuy nhién,
dé chudi thoi gian dimg, chung ta c6 thé 14y sai phan (Theo Do Q. Giam & cs., 2009).

Chudi s6 liéu trong mé hinh ARCH/GARCH duoc gia dinh 1a chudi dimg. Vi vay, dé du
doan gia gao Thai Lan bang moé hinh ARCH/GARCH, viéc xem xét chudi d6 c¢6 phai 1a chudi
dimg hay khong 13 diéu can thiét. Pé thuc hién, trude tién ta c6 thé quan sat truc tiép do thi
ctia chudi sb liéu, sau d6 kiém dinh. Hai phuong phap kiém dinh thuong ding 13 Augmented
Dickey-Fuller (ADF) va Perron-Phillips (PP) hay 12 kiém dinh gdc don vi (unit root test) cho
céc chudi sb liéu géc va cac chudi s6 lidu sai phan.

T hinh 1 n6 thé hién gia gao tai Thai Lan (viét tit [ PRICENPQUSDM) tir thang
1/1990 dén thang 12/2023 c6 nhiéu bién dong theo xu hudng ting 1én. Dudi tac tac dong cua
thi truong, gid gao Thai Lan c6 nhitng thay do6i theo ting thang, theo ting thoi ky. Nhu vy,
c¢6 thé nhan xét rang chudi gia khong c6 tinh dimg. Khi 14y sai phan bac 1 cua chudi gia thi ta
dugc chudi mdi, bién dong gia thit lon theo timg thang (viét tit 13 DPRICENPQUSDM),
chudi méi thu dugc 6 tinh dimg. Nham cing cb cac lap luan trudc d6, hai phwong phap kiém
dinh ADF va PP da dugc ap dung dé xac nhan tinh nhit quan ctia két qua. Bang 2 tom tat két
qué kiém dinh cho ca chudi s6 liéu gdc va chudi sai phan bac 1.

Béng 1 trinh bay mo ta thong ké quan sat hang thang cia gia gao tai Thai Lan trong giai
doan tir nam 1990 - 2023 bao gém sd quan sat, két qua trung binh, trung vi, toi da, tdi thiéu,
do nhon, Kurtosis va Jarque Bera.

Bang 1: Mo ta thong ké ciia chudi gia gao tai thi trwong Thai Lan

Series: Y
Sample 1990M1 2023M12
Observations 408

Mean 367.6912
Median 346.0000
Maximum 1015.000
Minimum 162.0000

Std. Dev 135.8666
Skewness 0.986685
Kurtosis 4.757367
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Jarque-Bera  118.7030
Probability 0.000000

Ngudn: Nhéom tac gia tong hop tir Eviews 13 (2024)
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Hinh 1: Dién bién gia gao tai thi trwong Thai Lan tir thang 1/1990 dén thang 12/2023

DPRICENPQUSDM
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Hinh 2: Bién dong gi4 gao tai thi truong Thai Lan tir thang 1/1990 dén thang 12/2023
Ngudn: Nhom tac gia tong hop tir Eviews 13 (2024)
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Bang 2. Két qua kiém dinh ADF va PP d6i v6i chudi gdc va chudi sai phan bac 1

Gia tri kiém dinh

Ki hi¢u chuoi

ADF PP
Chudi gbc PRICENPQUSDM -2.28 -2.27
Chudi sai phan bac1  DPRICENPQUSDM -14.28 -12.95

Ghi cha: Cdc gid tri téi han 6 mirc y nghia thong ké 1%, 5% va 10% twong iimg la
-3.4458, -2.8676, -2.5700

Nguodn: Nhom tac gia tong hop tir Eviews 13 (2024)

Dua trén két qua kiém dinh trong Bang 2, ta thiy gié tri kiém dinh & ca hai phuong phap
déu vuot qua gidi han ¥ nghia théng ké & mirc 1%, 5% va 10%. Diéu nay cho thay khong thé
bac bo gia thiét HO (chudi géc khong dimg) va chudi PRICENPQUSDM la chudi khéng
dimg. Piéu nay ciing d& hiéu vi cac chudi sb liéu gbc thuong khong 6n dinh. Tuy nhién, gia
thiét HO vé chudi sai phan bac 1 di bi bac bo, vi ca hai phuong phép kiém dinh ADF va PP
déu cho thiy cac gia tri kiém dinh nho hon gia tri toi han & mirc ¥ nghia thong ké 1%, 5% va
10%. Do d6, c4 hai phuong phap kiém dinh déu nhat quan va cho phép két luan rang chudi sai
phan bac 1 hoic chudi DPRICENPQUSDM la chudi ding.

4.2. Xdy dung mé hinh ARCH cho chudi bién dong gid gao tai Thdi Lan

Dé xay dung mo hinh ARIMA chiing t6i sir dung chudi dit liéu gdm 408 quan sat bat dau
tir thang 01/1990 dén thang 12/2023. Dix liéu lich sir dugc dat tén 1a PRICENPQUSDM sau
d6 bang cach lay sai phan bac nhit cia PRICENPQUSDM ta dugc dit liéu méi, ky hiéu 1a
DPRICENPQUSDM.
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DPRICENPQUSDM
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93.931
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98.950
100.27
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109.94
110.08
110.27
111.04
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0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Hinh 3: Gian d6 ty tuong quan ciia chudi

Nguon: Nhom tac gia tong hop tir Eviews 13 (2024)

Tir chudi dit liéu kiém dinh DPRICENPQUSDM ¢ trén, ta thdy riang chudi nay dimg &
sai phan bac 1 tic 1a d=1. Trong phan tich chudi thoi gian, viéc xac dinh bac tu twong quan
(p) 1 budc quan trong dé xay dung mé hinh du bao chinh xac, dé xac dinh, ta co thé sir dung
phuong phap nhan dang ciia Box & Jenkins (1976). Theo phuong phap nay, mot chudi dirng

tu twong quan bac p néu:
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(i) Cac hé s6 ty twong quan (ACF) giam dn tir tir theo kiéu mii hodc hinh sin
(ii) Céc hé sb twong quan riéng phan (PACF) giam dot ngot xudng dén 0 ngay sau do tré p.

Hinh 3 thé hién db thi ty twong quan (ACF) va twong quan riéng phan (PACF) ciia chudi
DPRICENPQUSDM cho phép nhan dién dugc bac cia MA va AR. Ta chon bac q cho MA
béng cach sir dung cac hé sb tu tuong quan ACF va bac p cho AR dya trén hé sb tu tuong
quan riéng PACF.

Sau khi xem cac mo hinh dugc hinh thanh s& dugc st dung dé udc tinh mé hinh ARIMA,
tir két qua tinh toan, nhom tac gia thdy rang mo hinh ARIMA tbt nhat khi dung cho dit liéu
gia gao Thai Lan 1a m6 hinh ARIMA ¢6 AR(1). MA(1,3,6).

Dya vao két qua udc lugng mo hinh ARIMA co6 AR(1). MA(1,3,6) trén phan mém
Eviews, ta c6 cac hé sd ciia mo hinh.

Dependent Variable: DPRICENPQUSDM

Method: ARMA Generalized Least Squares (BFGS)

Date: 03/19/24 Time: 13:15

Sample: 1990M02 2023M12

Included observations: 407

Convergence achieved after 11 iterations

Coefficient covariance computed using outer product of gradients
d.f. adjustment for standard errors & covariance

Variable Coefficient  Std. Error t-Statistic Prob.

C 0.838026 1.577235 0.531326 0.5955

AR(6) -0.299687 0.111964 -2.676644 0.0077

MA(1) 0.424056 0.045741 9.270891 0.0000

MA(3) -0.078239 0.044482  -1.758868 0.0794

MA(B) 0.184604 0.103412 1.785139 0.0750

R-squared 0.179022 Mean dependent var 0.803440

Adjusted R-squared 0.170853 S.D. dependent var 29.63606

S.E. of regression 26.98585 Akaike info criterion 9.441569

Sum squared resid 292751.0 Schwarz criterion 9.490817

Log likelihood -1916.359 Hannan-Quinn criter. 9.461059

F-statistic 21.91503 Durbin-Watson stat 2.009822
Prob(F-statistic) 0.000000

Hinh 4: Két qua hoi quy mo hinh ARIMA c6 AR(1) MA(1,3,6)
Nguon: Nhom tac gia tong hop tir Eviews 13 (2024)

Dé c6 thé kiém tra sy hién dién ctia hiéu img ARCH trong mé hinh, nhém tac gia da ap
dung kiém dinh Lagrange Multiplier (thir nghiém ARCH-LM)

Gia thiét HO 1a khong c6 su hién dién cia ARCH trong dir liéu va gia tri p-value cang
nho, cang cho thiy bang chimg thong ké vé sy hién dién cta hiéu tmg ARCH.

FTU Working Paper Series, VVol. 2 No. 6 (07/2024) | 9



Heteroskedasticity Test: ARCH

F-statistic 102.7712  Prob. F(1,404) 0.0000
Obs*R-squared 82.33523 Prob. Chi-Square(1) 0.0000

Test Equation:

Dependent Variable: RESID*2

Method: Least Squares

Date: 03/19/24 Time: 13:16

Sample (adjusted): 1990M03 2023M12
Included observations: 406 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 397.4293 188.1928 2.111820 0.0353
RESID*2(-1) 0.450378 0.044426 10.13762 0.0000

Hinh 5: Kiém tra bac ctia hiéu tng ARCH
Ngudn: Nhom tac gia tong hop tir Eviews 13 (2024)

Néu gia tri p > o, c6 thé két luan rang khong c6 hiéu tmg ARCH. Két qua kiém tra cho
thiy gia tri p = 0.0000 < 5%. Diéu nay cho thiy mé hinh c¢6 hi¢u ing ARCH.

Dé xéac dinh bac phu hop ctia hi¢u tng ARCH ¢6 trong md hinh hdi quy EQO1 & trén, ta
tién hanh kiém tra timg bac cia ARCH, bat dau tir bac 1 va sau d6 c6 dugc két qua ude lugng
EQO1.

Véi gia tri P-value nho hon 5%, chiing ta c6 du can cir dé bac bo (HO) va chudi nay co thé
c6 hiéu tng ARCH bac 1. Tuy nhién, sau khi kiém tra hiéu ung ARCH ¢ cac bac 2, 3,...,
chung ta khong tim thay bét ky hiéu tmg nio théa man muc y nghia 5%. Do d6, chung ta két
luan rang hiéu tng ARCH ctia mé hinh chi c6 bac 1.

Vi chudi thoi gian ndy c6 hiéu tmg ARCH, ta s& thay d6i phuong phap udc lugng mo
hinh tir phwong phap Least Squares (NLS va ARMA) sang phuong phap ARCH dé phu hop
hon
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Dependent Variable: DPRICENPQUSDM
Method: ML ARCH - Normal distribution (BFGS / Marquardt steps)
Date: 03/19/24 Time: 13:17
Sample (adjusted): 1990M08 2023M12
Included observations: 401 after adjustments
Convergence achieved after 41 iterations
Coefficient covariance computed using outer product of gradients
MA Backcast: 1990M02 1990MO7
Presample variance: backcast (parameter = 0.7)

GARCH = C(6) + C(7)*RESID(-1)*2 + C(8)*RESID(-2)*2 + C(9)

*GARCH(-1)
Variable Coefficient  Std. Error  z-Statistic Prob.
C 0.078971 0.648306 0.121811 0.9030
AR(6) -0.445271 0.092816 -4.797326 0.0000
MA(1) 0.319567 0.051750 6.175255 0.0000
MA(3) -0.131588 0.043112  -3.052242 0.0023
MA(6) 0.294417 0.095188 3.093018 0.0020
Variance Equation

C 26.76823 9.442230 2.834948 0.0046
RESID(-1)"2 0.442336 0.087204 5.072439 0.0000
RESID(-2)"2 0.170402 0.118135 1.442433 0.1492
GARCH(-1) 0.476743 0.085536 5.573627 0.0000
R-squared 0.165565 Mean dependent var 0.865337
Adjusted R-squared 0.157136 S.D. dependent var 29.80783
S.E. of regression 27.36586  Akaike info criterion 8.564843
Sum squared resid 296560.5 Schwarz criterion 8.654483
Log likelihood -1708.251 Hannan-Quinn criter. 8.600338

Durbin-Watson stat 1.833222

Hinh 6: Két qua hoi quy mo hinh ARCH

Nguon: Nhom tac gia tong hop tir Eviews 13 (2024)

Gia tri P-value ciia hé s6 lién quan dén bién ARCH(2) 1a 0.1492, vuot qué mirc ¥ nghia
5%. Diéu nay c6 nghia 1a hé s6 khong c6 nghia thong ké, chiing ta s& loai bo bién ARCH(2)
khoi mé hinh. Sau khi loai bé bién ARCH(2) thu dugc mé hinh EQO02 véi cac két qua wéc
luong moi.
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Dependent Variable: DPRICENPQUSDM
Method: ML ARCH - Normal distribution (BFGS / Marquardt steps)
Date: 03/19/24 Time: 13:18
Sample (adjusted): 1990M08 2023M12
Included observations: 401 after adjustments
Convergence achieved after 49 iterations
Coefficient covariance computed using outer product of gradients
MA Backcast: 1990M02 1990MQ7
Presample variance: backcast (parameter = 0.7)
GARCH = C(6) + C(7)*"RESID(-1)*2 + C(8)*GARCH(-1)

Variable Coefficient  Std. Error  z-Statistic Prob.

C 0.086389 0.651294 0.132642 0.8945

AR(6) -0.438173 0.100196  -4.373176 0.0000

MA(1) 0.303580 0.049347 6.151991 0.0000

MA(3) -0.117572 0.041391  -2.840554 0.0045

MA(B) 0.293047 0.101951 2.874390 0.0040

Variance Equation

C 20.68853 6.913695 2.992398 0.0028

RESID(-1)"2 0.494977 0.069754 7.096005 0.0000

GARCH(-1) 0.576046 0.052311 11.01185 0.0000

R-squared 0.164209 Mean dependent var 0.865337

Adjusted R-squared 0.155767 S.D. dependent var 29.80783

S.E. of regression 27.38808 Akaike info criterion 8.562982

Sum squared resid 2970424  Schwarz criterion 8.642662

Log likelihood -1708.878 Hannan-Quinn criter. 8.594533
Durbin-Watson stat 1.800651

Hinh 7: Két qua uwéc lwong md hinh GARCH(1,1)
Nguén: Nhom tac gia tong hop tir Eviews 13 (2024)

M6 hinh GARCH(1,1) tit ca cac hé sé déu co y nghia thong ké. Pé dam bao mo
hinh GARCH(1,1) 1a tin cay va cd kha ning du béo, chling ta can kiém tra tinh dirng cia phan
du va hiéu tng ARCH cta mé hinh.

Ching ta s& kiém tra tinh dirng cua chudi phan du (Et) trong mé hinh EQ02 bang cach sir
dung kiém dinh ADF (Augmented Dickey-Fuller):
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t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -18.05761 0.0000
Test critical values: 1% level -3.446484

5% level -2.868547

10% level -2.570568

*MacKinnon (1996) one-sided p-values.
Hinh 8: Két qua kiém tra tinh dirng cua chudi trong EQ02

Giatri tuyét ddi coa théng k& 7 coa bién Rt 12 18,05761 vuot qua gia tri T twong
mg & cac muc ¥ nghia 1%, 5% va 10%. Do d6, chiing ta c6 cin cit dé bac bo gia thiét HO va
két luan rang chudi 14 chudi dimng.

Thuc hién kiém dinh nhan tir Lagrange (LM) cho bac cao véi Lags to include 1a 1, c¢&
mau 16n va = 5% véi gia thuyét HO: M6 hinh khong c6 hiéu ing ARCH.

Heteroskedasticity Test: ARCH

F-statistic 2.334631  Prob. F(1,398) 0.1273
Obs*R-squared 2.332680 Prob. Chi-Square(1) 0.1267
Test Equation:

Dependent Variable: WGT_RESID"2
Method: Least Squares

Date: 03/19/24 Time: 13:19

Sample (adjusted): 1990M09 2023M12
Included observations: 400 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.

C 0.924871 0121318  7.623553  0.0000
WGT_RESID*2(-1) 0.076366  0.049979  1.527850  0.1273

Hinh 9: Két qua kiém tra hi¢u ing ctia mé hinh
Ngudn: Nhom tac gia tong hop tir Eviews 13 (2024)

T két qua duoc dua ra trong bang trén, ta thy gid tri Prob ctia Obs*R-squared 16n
hon 5% nén ta chap nhan gia thuyét HO. Diéu nay cho thdy rang mé hinh GARCH(1,1) khong
con tin hiéu vé su ton tai cta hién tuong ARCH.

Sau khi kiém dinh tinh dimg ciia phan du va hiéu tng ARCH cua chudi, ta chuyén
sang kiém dinh y nghia théng ké cua hé s6 R2 ciia mé hinh.

Xét cap gia thuyét thong ké:
Ho: R?2=0
Hi: R2#0
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Dua vao bang 6, ta c6: Fqs = 78,195
Fo,0s (1,398) = 3,865
Ta c6 Fgs > Foos (1,398) => Bac bo Ho, R? ¢6 y nghia thong ké
Vay mo hinh GARCH(1,1) 12 md hinh thich hgp dé du bao
Theo két qua héi quy,
bat R=DPRICENPQUSDM, ta co:
R, =0,086389 - 0,438173R,_ + 0,303580e, _, -0.117572e, _ + 0,293047¢, _
h, = 20,68853 + 0,494977e2_, + 0,576046h, _,
4.3. Dy bdo

Duya theo két qua udc lwong mé hinh EQO02, ta c6 két qua du bao gia lon tai thi trudng
Thai Lan cho cac thang tiép theo.

Bang 3: Két qua dy bdo md hinh GARCH(1,1)

Thoi gian Gia gao du bao
Thang 01/2024 619.0516124
Thang 02/2024 613.0035621
Thang 03/2024 594.4971669
Thang 04/2024 603.6335868
Thang 05/2024 612.7403087
Thang 06/2024 604.4018293
Thang 07/2024 597.4926837
Thang 08/2024 604.6261386
Thang 09/2024 611.1051357
Thang 10/2024 607.2260429

Nguon: Nhom tac gia tong hop tir Eviews 13 (2024)

Theo md hinh tét nhat duge xay dung, gia tri du bao cua gia gao Thai Lan tir thang
01/2024 dén thang 10/2024 duoc thé hién trong Bang 9
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S6 liéu trong Bang 9 cho thiy du bdo gia gao Thai Lan tir thang 1/2024 dén thang
02/2024 kha phi hop véi thuc té. Didu nay cho thdy mé hinh GARCH(1,1) da giai thich t6t su
bién dong cua gia gao tai thi trudng Thai Lan.

5. KET LUAN

Trong bai bao ndy, dya trén dir liéu bién dong hang thang cua gia gao & Thai Lan tir thang
01/1990 dén thang 12/2023, du bao ngin han vé gia gao tir thang 01/2024 dén thang 10/2024
duoc dua ra bing md hinh ARCH/GARCH. Thong qua bai nghién ciru ndy, c6 thé thay rang
viéc su dung mo6 hinh GARCH(1,1) c6 thé du doan su bién dong ngén han cua gia gao tai thi
truong Thai Lan. Két qua cho thiy mé hinh GARCH(1,1) ¢6 hiéu qua du bao tt nhit véi sai
s6 dy bao twong d6i nho. Gia gao tai thi truong Thai Lan c6 xu hudng bién dong tuong ddi
manh va chiu anh hudéng bai nhiéu yéu t6 nhu san luong, nhu cau tiéu thy, gid ca cac loai
hang hoa khac, va cac yéu t6 vi mo.

Dua trén két qué nghién cuu, dé xuét st dung md hinh GARCH(1,1) dé du bao gia gao
trong ngin han va can theo ddi st sao cac yéu td co tac dong dé nang cao do chinh xéac. Tuy
nhién dy an nghién ciru gid gao ndy co tim quan trong dang ké va co tinh tng dung trong
tuong lai, mang dén nhitng loi ich thiét thuc cho cac nha tiéu thy, kinh doanh va nganh gao
n6i chung. Pbi véi cac nha tiéu thy va kinh doanh gao, mé md hinh nay c6 thé du doan gia
gao chinh xac hon, gitp ho dua ra quyét dinh mua béan, du trit va cung tng gao hiéu qua hon,
tdi wu hoa loi nhuén va han ché rui ro. Tt d6 gitp ho dua ra gia ban canh tranh, thu hut khach
hang va gia ting thi phan. D6i voi nganh gao, nghién ciru nay gop phan hoan thién hé thong
du doan gi4 gao, nang cao hidu qua hoat dong ctia nganh va thic day sy phat trién bén viing.

Bén canh d6. nghién ctru ndy mé ra nhitng hudng nghién ctru méi trong twong lai. Cé thé
ap dung cac mo hinh dy bao khéc, st dung dit liéu ctia cic qubc gia khac, va nghién ctru chi
tiét hon vé cac yéu té anh huong dén gia gao. Xay dung hé théng du bao gia gao truc tuyén,
cung cap thong tin dé tu van va dao tao vé dy doan gia gao.
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