KHOA HOC VA CONG NGHE MO

SU DUNG MO HINH ARIMA BE DU BAO GIA BAN THAN
PHUC VU CONG TAC LAP KE HOACH KHAI THAC
CHO CAC MO THAN LO THIEN VIET NAM

NGUYEN HOANG, BUI XUAN NAM,

NGUYEN NGOC KHANH - Trwong Dai hoc Mé-Dia chét

1. Gigi thiéu

ARIMA 1a mdét mdé hinh dy bdo do Box va
Jenkins phat minh ndm 1976 [2] dwoc sir dung dé&
phan tich va dw bao cac chudi thoi gian. & nwéc
ta, mé hinh ARIMA da duoc (ng dung trong mét
s6 Iinh vigc nhw dy béo chi sé VN-Index [3], tng
dung mé hinh ARIMA-ARCH/GARCH dy bao gia
vang ngén han” v&i muc tiéu phén tich tinh hinh
bién déng cla gia vang Viét Nam thdng qua phéan
tich gia vang SJC.trong théi gian 10 nam [5], dw
bao chi s gia tiéu diing [7], dw bao khach du lich
vao Vlet Nam [8], nghién clru canh b&o han han
[(11]...

Trén thé g|0’| mé hinh ARIMA ciing dwoc LPng
dung réng rai dé dy bao sw bién déng cla cac doi
twong co lién quan téi yéu t6 thdi gian. Nhu ciu st
dung dién ndng cho mét thanh phd cling dugc dy
bao dwa trén mé hinh ARIMA [13], & mot yéu cau
cao hon vé @b chinh xac, nhém nghién ctru nay da
nghién clru va cai thien mé hinh ARIMA véi do
chinh xac cao hon mé hinh ARIMA theo mla duy
nhat. Ngoai ra, mé hinh ARIMA con dwoc sir dung
dé dy bao san Iu’o’ng dau thé, than da va khi ga
phuc vy cho nhu cau nhién liéu toan cau [9]. Bang
cach ap dung md hinh ARIMA, dlf bao vé téng
lwveng tiéu thy nang lwong, than da va lwgng tiéu
thu phi hoa thach & Trung Quéc triedc nam 2020
cling da dwec nghién clru [14],... va con nhidu cac
nghién ctru khac str dung mé hinh ARIMA hodc md
hinh lai gitta ARIMA va mét sé mé hinh khac cho
cac muc dich twong tw.

Tuy nhién, viéc dw bao sy bién déng cla nhién
liéu noi chung va gia than trong nwdéc ndi riéng lai
la mdt van dé kha méi mé va chwa dwoc quan tam
nhiéu. Cé rat nhidu phuong phap du bao co thé siv
dung dé dw bao s bién dong ctia gia ban than, tuy
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nhién mé hinh ARIMA Ia mot trong nhirng phwong
phép dé tiép can va cho ket qua kha chinh xac
trong dy bao ngan han vé& sy bién dbi gia than
trong tucyng lai gan. Bai bao sir dung mé hinh
ARIMA dé dy bao sy bién dong cia gia ban than
nhiét dién t~05/2017 dén 12/2017 dua trén co s&
dir liéu gia ban than nhiét dién tir 01/2007 dén
04/2017.

2. Téng quan vé mé hinh ARIMA

M6 hinh ARIMA  (Autoregressive Integrated
Moving Average) 1a tdp hgp mot sé6 mé hinh phan ~
tich va tién lwgng theo di¥ liéu thoi glan Ia phuwong
phap dwa vao nhitng gia djnh vé mbi twong quan-
gilra céc gia tri lién tiép nhau trong day sé liéu (hay
con goi la twong quan lién hoan - autocorrelatlon)
ARIMA la m6 hinh théng ké dung dé mo hinh hoa
ngau nhién clia mét day sé liéu theo thoi gian. '

Mb hinh ARIMA (p,d,q) 1a sw két hop clia cac mé
hinh AR(p) MA(q) va sai phéan I(d) [10]. Y twéng
chinh ctia mé hinh AR(p) la hdi quy trén chinh s ligu
qua khtr & nhirng chu ki trwée [1], [6], [12):

Y(t)=a, +ay(t-1)+ay(t-2)+..ayt-p)+el). (1)

Trong dé: y(t) - Quan sat dirng hién tai; y(t--1) y(t-
2),... - Quan sat dirng qua khir (thwong st dung
khong qua 2 bién nay); a0, al, a2,... - Cac tham sé
phan tich- hdi quy; et - Sai s6 dy bao ngau nhién
cla giai doan hién tai. Gia tri trung binh d’u’c_rc
mong doi bang 0.

Y(t) la mot ham tuyén tinh cla nhirng quan sat
dirng qua khir y(t-1). y(t-2),... %

M6 hinh MA(q): Quan sat dirng hién tai y(t) E]
mot ham tuyén tinh phu thudc cac bién sai sé dw
bao qua khi&r va hién tai. Md hinh binh quan di
ddng la mot trung binh trong sb cla nhitng sai
s6 m&i nhat.
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Y(t)=b, +e(f) +be(t-1)+b,e(t-2)+..belt-q) (2)
Trong do: y(t) - Quan sat dirng hién tai; e(t) - Sai s6
dw bao ngdu nhién, gia tri ciia né khong dwoc biét
va gia tri trung binh cta né la 0; e(t-1), e(t-2),... -
Sai 6 dy-bdo qua khi (théng thwong mé hinh sé
str dung khéng qua 2 bién nay); b0, b1, b2,... - Gia
tri trung binh cla y(t) va cac hé sé binh quan di
déng; q - Sai s6 qua khir dwoc dung trong md hinh
binh'quan di déng, néu ta st dung hai sai sé qua
kh(r thi s& c6 m6 hinh binh quan di déng béac 2 1a
MA(2).- .

Sai phan I(d) thé hién chudi dirng clia sb liéu.
Chubi thei gian duoc coi la dirng néu nhw trung binh
va phuong sai clia né khéng doi theo thoi-gian va gia
tri clla déng phwong sai gitka hai thdi doan chi phu
thudc vao khoang cach va do tré vé thoi gian gitka hai
thoi doan 'nay chv khéng phu thudc vao thoi diém
thure té ma ddng phuong sai duoc tinh.

Sai phan chi s khac nhau gitka gia tri hién tai va
gia tri trwéc d6. Phan tich sai phan nham lam cho &n
dinh gia tri trung binh cla chubi di¥ liéu, gitp cho viéc
chuyén d6i chudi thanh mét chudi dirng.

Tinh cac ham ty twong quan
va twtwong quan tivng phan
dé nhan dang mé hinh du dinh

\
Lwa chon mét mé hinh

h 4

y
Uéc lvgng cac gia tri
cho cac tham s6 mé hinh

Kiém tra do chinh xac
ctia mo hinh

Khéng chinh xac Str dung mé hinh

dé du bao
H1. Mé hinh Box-Jenkins

3. S liéu str dung va phwong phap nghién
cltru

Sé liéu st dung cho bai bao la gia ban than
nhiét dién dwoc téng hop trong thoi gian tor
01/2007 dén 04/2017 (H.2). S6 liéu dwoc tdng hop
theo tirng thang, dwoc xd ly bang ngén ngl 1ap
trinh R v&i 124 s liéu dwoc chia thanh 2 bd. Bd sb
liéu chay md hinh bao gdm 118 s6 liéu, bd sb liéu
kiém tra bao gém 6 s0 liéu.
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H.2. Gia ban than nhiét dién twr 1/2007 dén 4/2017

Phwong phap nghién clru cia bai bao duwa
trén md hinh ARIMA vé&i cac buéc thwe hién nhw
sau [4]:

» Buwoc 1: nhan dang mé hinh. Nhan dang moé
hinh ARIMA (p,d,q) 1a viéc tim céc gia trj thich hop
cla p, d va q. V&i d la bac sai phan clha chubi thoi
gian dwgc khao sat, p 1a bac ty hdi quy va q la bac
trung binh trwot. Viéc xac dinh p va q sé phu thuéc
vao cac do thj SPAC = f(t) va SAC = f(t), vai SAC 1a
ham- twv twong quan .cia mau (Sample
Autocorrelation) va SPAC la ham tw twong quan
trng  phdn cla mau (Sample Partial
Autocorrelation). Viéc Iwa chon mé hinh AR(p) phu
thudc vao dé thi SPAC néu né ¢ gia tri cao tai cac
do tré 1, 2,..., p va gidm dot ngot sau do, déng thi
dang ham SAC tat lim dan. Twong tw, viéc chon
md hinh MA(q) dwa vao dd thj SAC néu né cé gia
tri cao tai do tré 1, 2,..., q va giam manh sau q,
déng thoi dang ham SPAC tét lim dan;

> Budc 2: wée lwong céc théng sé clia md hinh
ARIMA (p, d, q). Cac tham s clia md hinh ARIMA
sé duwgc woc lwong theo phwong phdp binh
phwong nhé nhét;

» Bwéc 3: kiém tra chan doan mé hinh. Sau khi
xac dinh cac tham sb cla qua trinh ARIMA, diéu
can phai lam la tién hanh kiém dinh xem s& hang
sai sb et cila md hinh c6 phai Ia mét nhidu trang
(white noise) hay khéng. Pay 1a yéu cau cta mot
mo hinh tét;

» Buwoc 4: dw bao. Dya trén phwong trinh cla
md hinh ARIMA, tién hanh xac dinh gia tri dw bao
diém va khoang tin cay clia dw bao.

4. Két qua nghién ciru va thao luan

Phwong phap Box-Jenkins trong ly thuyét chubi
thoi gian dwegc thdng qua dé thiét [ap mat mé hinh
ARIMA trong nghién clru nay. Cac buwéc tinh toan
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cta phwong phap nay dwgc thie hién theo 4 buwéc
nhw trén [4]. Trong phwong phap Box-Jenkins, mét
cach tiép can khac biét sé dwoc str dung dé bn
dinh di lidu ban dAu, chirc nang tw twong quan
(ACF) va chlrc nang tw twong quan tiyng phan
(PACF) sé duoc str dung dé quyét dinh thanh phan
trung gian tw déng hodc chuyén déng (néu cd)
trong mdé hinh ARIMA. Céac gia tri ACF va PACF
cho lan thir 1+118 dwoc thé hién trong hinh H.3.
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H.3. Biéu db ty tvong quan ACF
va tu tuong quan tieng phén PACF

Tir hinh H.3 c6 thé thay ring tir gia tri 1 dén 118
ctia chudi géc sau khi tinh toan sai phan bac 1 d&u
dap rng md hinh AR béac cao hodc mé hinh ARMA
vi cd ACF 1an PACF déu c6 hién twong gidm dan
va dao ddng. Dé kiém tra dd chinh xac ctia cac md
hinh, sai sé chuén (standard error - s.e.) dwoc st
dung dé danh gia cac mé hinh. Qua trinh tinh toan
va chay cac mé hinh da dwa ra mé hinh ARIMA t6i
wu nhat cho gia ban than nhiét dién la md hinh
ARIMA(2,0,1)(1,0,0) [12] v&i céc két qua nhu sau:

ar1 ar2 ma sar1
1.8640 -0.8968 -0.8691 0.0425
s.e. 0.0601 0.0558 0.0794 0.0943
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Két qua chay mé hinh cho ra mé hinh ARIMA
(2,0,1)[12] hoac mé hinh ARIMA(1,0,0) [12] co gia
tri tong tw nhau va coé tinh mda vu. Qua khao sat
cho thdy gia than nhiét dién thuwéng ting 1én vao
mua hé va gidm vao mua déng do nhu cau tidu thu
dién mua he tadng cao hon so véi mua déng.

Forecasts from ARIMA{2,0,1)1,0,0){12] with non—zero mean
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H.4. Bé thi dw béo gia ban than nhiét dién
the_o mo hinh ARIMA déa chon

H.4 minh hoa két qua dw bdo gia ban than nhiét
dién khi v durig mé hinh ARIMA(2,0,1)(1,0,0) [12] va
duwoc thé hién bang dwéng mau xanh nwoc bién
trong khodng tin cay 95 % (ving mau tim) va khoang

tin cay 80 % (ving mau xam). Dé danh gia mirc do

chinh xac ciia mé hinh ARIMA da chon, nhém téc gia
str dung bd sb liéu kiém tra bao gébm 6 sb liéu (tw

11/2016 dén 04/2017) dé so sanh v&i két qua dy bao -

t*r md hinh ARIMA da chon. H.5 minh hoa sy sai
khac gitra gia than thue t& so véi gia than dy bao, cac
két qua dw bdo dwoc minh hoa trong hinh H.5 cho
thay mé hinh ARIMA(2,0,1)(1,0,0) [12] cho két qua duw
béo kha.chinh xac, sai s6 so v&i gia ban than thuc té
la chap nhan duwoc.
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H.5. D6 thi so sanh sw khac nhau gfr:?’a
gia ban dw bao v&i gia ban thuc té
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5. Két luan

Phwong phap s& dung md hinh ARIMA la mét
phuong phap c6 kha nang ng dung rong rai
trong cac Iinh vwec bao gébm ca Iinh vuwc khai
khoang, dac biét la dy bao sw bién déng cua gia
ban khoang san.

Nghién ctru nay cho phep ngwo’l st dung co
thé dw bao ngan han, trung han hoac dai han sy
bién déng vé gia ban than trong twong lai dé tw
d6 c6 ké hoach khai thac phu hgp cho cac mé
than Viét Nam ndi chung va cac mo than 19 thién
Viét Nam néi riéng. Nghién clru nay déng thei
cling la tai liéu tham khdo cho cac mé than 16
thién Viét Nam dé s dung cac md hinh dy bao
s bién dong vé gia than phuc vu cho cong tac
lap ké hoach khai thac va chién lwgc phét trién
san xuét, kinh doanh c6 hiéu qua ctia mé trong
twong lai.O
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SUMMARY

Méeting the coal demand for thermal |

b power to ensure, energy security is one of |

. the urgent issues nowadays as coal prices
| fiuctuate constantly leading to coal mines |
| without plans to produce the coal, the p
| excessive (or shortage) of coal supplied to
| thermal power affects the production and |
business efficiency of the coal industry in |
| general and® ppen-pit coal mines . in f
| particular. : :
I Faced with this situation, the study |
| “forecasting the fluctuation of the thermal |
| coal price for the exploitation planning for
Vietnam coal mines in general and the |
| Vietnam open-pit coal mines in particular |
| is very necessary. The authors have
| studied the use of the ARIMA model to |
| predict the variation in the price of coal |
| with the optimal model chosen as ARIMA |
| (2.0, 1) (1,0,0) [12]. This model helps the |
| coal mines in general and open-pit coal |
i mines in particular can predict the coal |
| price at specific times to set the optimal
| mining schedule. :
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