KHOA HOC VA CONG NGHE MO

DU BAO NGAN HAN GIA DAU THO
BANG MO HiNH MANG NO-RON NHAN TAO

ThS. NGUYEN TRONG HA - Céng ty TNHH MTV Loc-H6a déu Binh Son
TS. NGUYEN TIEN CHINH - Tdp doan CN Than-Khodng sén VN

dy b&o gia dau thé dwoc thwe hién nhidu trén

thé gidi nhwng van con kha méi mé & Viét
Nam. Pac biét la nghlen ctru trng dung mang No-
ron trong dy bao gia dau thé néi riéng va dy bao
kinh t& n6i chung. Hién nay c6 rat nhidu mé hinh
dw b&o nhuv md hinh Ty hdi quy Tich hgp trung
binh trirgt (ARIMA), mé hinh tw héi quy phuwong sai
c6 didu kién (ARCH), tw hdi quy phwong sai c6
diéu kién téng quat (GARCH), md hinh mang no-
ron nhan tao (ANN),.... Nhwng theo cac két qua
nghién ctru gan day trén thé gi&i thi md hinh ANN
cho sai s6 dy bao bé nhat trong cac mé hinh trén.
Cu thé cac nghién ctru d6 nhuw sau.

Moshiri va Foroutan (2005) [7] cac tac gia da so
sanh két qua dy bao giad dau thé ctia mé hinh
ARMA, GARCH va ANN thi thdy rdng mé hinh
ANN cho sai s6 dy bao thap nhét trong sé ba mé
hinh nghién ctru.

Liu va cong sy (2007) [4], tng dung mé hinh
mang no-ron mé& dé dy bao gia dau Brent. Cac tac
gia két luan mé hinh nay cé két qua dw bao tét hon
bt ky mé hinh tuyén tinh nao.

Fabian Torben Bosler (2010) [5], trong lu&n vén
thac sf nghlen clru ve cac md hinh dy bao dau tho
da dwa ra két luan réng cac mé hinh ciu tric véc
to c6 két qua dw bao tdi nhat, mé hinh ARIMA cho
két qua dy bao twong déi tét, con mé hinh ANN
cho két qua di bao tét nhat.

Wang va-cong sw (2005) [8], nghién ctru két
hop mé hinh ARIMA, ANN va Web Mining dé duw
bao gia dau thd. Ba mé hinh nay dwoc phan tich
di ligu doc lap, sau dé tich hcrp véi nhau dé cho ra
ket qua dv bao cuébi cling. Ket qué dy bao ctia mé
hinh két hop nay tét hon méi mé hinh don I8.

Do vay, cac tac gid clia bai bao nay chon mé
hinh mang no-ron nhan tao (ANN) lam déi twong
nghién clru. Muc dich nghién ctru la danh gia lai sai
s0 dw bdo cia mé hinh ANN so v&i cac mé hinh
chudi thoi gian va nhan dién wu nhwoc diém cltia mé
hinh nay khi &p dung vao dy bao gia dau thd.

\/ &n d& nghién cru (rng dwng cac mé hinh dé

Vé phuong phap nghién ctru, s dung phwong
phé&p so sanh, dbi chiéu, trén co s& thue ngh|em
v&i su hd tro clia cac phan mém Eviews 6 (dé dy
bédo véi cac mé hinh chudi théi gian ARIMA,
ARCH/GARCH) va phan mém Spice-MLP 2.1 (dé
dw bao v&i md hinh ANN).

1. Ly thuyét mé hinh mang no-ron nhan tao

Mang no-ron nhén tao duoc coi la mét cong cu
manh dé gidi quyét cac bai toan phi tuyen phtrc
tap va dac biét trong cac trwéng hop ma méi quan
hé gitra cac qua trinh khéng dé thiét lap mét cach
twérng minh.

C6 nhiéu loai mang no-ron khac nhau trong do
mang no-ron truyén théng nhiéu Iop la mot trong
nhi*rng mang no-ron théng dung nhét. B3 cé nhidu
nghten clru (ng dung mang no-ron truyén thang
nhiéu 1&p trong bai toan dy bao va da chirng té day
la huéng tiép can rét hiéu qua [1]. :

V&i muc dich tao ra mot mdé hinh tinh toan
phéng theo cach lam viéc clia no-ron trong bd ndo
con nguwdi, vao nam 1943, cac tac gia McCulloch
va Pitts [3] da d& xuit mot'mo hinh toan cho mét
no-ron nhw trong H.1

H.1. M6 hinh mét no’-rbh nhén tao

Trong mé hinh nay, mét no-ron thir i s& nhan
céc tin hiéu vao p; v&i cac trong sb twong (rng 13
w;;, tdng céc théng tin vao c6 trong s la:

n=2j=1w11xj. (1)
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D4u ra cGa no-ron dugec tinh la
a=f(n+b)= f(wIJ j+b). (2

Trong do: f - Ham truyén, né déng vai tro bién ddi
tiv thong tin dau vao thanh tin hiéu dau ra.

Trong mé hinh no-ron ctua McCulloch va Pitts,
cac trong sb Wi th& hién anh hwéng cda khép nébi
trong lién két gitta no-ron j (no-ron gli tin hiéu)
va no-ron i (no-ron nhan tin hiéu). Trong so Wij
twong ng v&i khép nbi kich thich, trong sé am
rng vai khorp ndi trc ché cdn w; bang 0 khi khéng

.

co lién két gitra hai no-ron.

Théng qua cach mé hinh hoa don gian mét no-
ron sinh hoc nhuw trén, McCulloch va Pitts da dua
ra mét mé hinh no-ron nhan tao cé tiém nang tinh'
toan rat manh.

Viéc &*ng dung md hinh ANN trong duv bao
gia dau thé hién nay dang duoc cac nha nghién
ctru phat trién véi cdc mé hinh tich hgp ngay:
cang phtrc tap. Nhwng théng dung hon ca la
mé hinh ANN truyén thang [6] nhw trinh bay
trong H.2.
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H 2 Mo hmh ANN du’ bao gré dau thd (Nguon luhan Nastac 2007[6])

V@i md hinh nay, chung ta can P dau vao véi
gia tri 1a gia dau thé & cac thoi diém (t-i_ds,..., t-
_dy) va cac gla tri mong doi dau ra tvong Lfng 14
gia dau tho & thei diém can dy bao sau d6 (t-o_ds,

o _dn), véin>m.

E)e mang cé thé du bao dugc véi méot chudi dLr
liéu nao dé thi chang ta phai “huén luyén mang’ P
qué trinh nay thuc chat 1a do tim cac bd trong sb
sao cho tdng binh phwong sai sé dyw b4o clia md
hinh 1a nhd nhat bAng mot thuéat toan nao do.

Sau khi “huén luyén mang” xong ta dwgc mét
mé hinh ANN h&i quy phi tuyén cé thé s dung
d& dy bao. Nhw vay, vé ban chat thi mé hinh
ANN 1a mot mé hinh hoi quy. D6 phtrc tap clia
mé hinh phu thuéc vao so lvong dau vao, dau
ra, s& no-ron 16p an va sé 1&p &n (théng thwong
la 1 hodc 2 16p &n).
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2. Xay dwng mé hinh ANN dy bao gia
thang déu Brent

2.1. Cosé& dir liéu

D lieu dwoc thu thap dugc gom cac quan
sat lién tuc gia dau Brent trung binh theo tuan,
thang va quy ké tir thang 5 ndm 1987 dén thang
8 nam 2013 tir trang thong tin cia Co quan
Nang lwvong My (EIA) tai website www.eia.gov.

2.2. Uéc lvrong mé hinh

M& hinh ANN dwgc wéc lwgng theo quy trinh
nhw trong H.3.

Dua vao quy trinh nay va phan mém Spice
MLP 2.1, cac tac gia da wéc lwgng duwoc mb
hinh mang ANN téi wu ddi v&i dir liéu gia thang
dau Brent nhw trong Bang 1.
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sanh trong Béng 2, chung ta thay rang trong moi
tinh huéng mé hinh ANN déu cho két qua duv bao
chinh xac hon cac mé hinh chudi thoi gian.

Két qud woc lwong mé hinh théng qua tiéu
chuan RMSE duoc the hién trong H.5.

%+ So sénh sai sb wéc lweng trong mau théng
qua chi tiéu RMSE.

Béng 2. So sanh két qua dwr béo ciia mé hinh
ANN véi cdc mé hinh chubi thoi gian. Bon vj tinh:
USD/thang

s | 2013 [Thuc §] ARIMA[ARCH|GARCH|TGARCH|EGARCH] ANN
ol N Thang 1] 112.96] 109.63] 109.70]  110.15] 10995] 110.03[109.74
P i Thang 2] 116.05] 114.40[113.89] 11361] 11367] 113.57]11424
e Thang 3] 10847 117.24[11677] 11640] 11647 116.37[114.94
.Béq:taoi:fs;é_tn‘.!ramang'mﬁ{ Théng 4] 105.45]106.29}  10594] 10628] 1062810428
— 7 [Thang 5] 102:56] 99.55]100.82] 102.16] 10224] 102.04] 99.60
n e . Thang 6} 102.92] 10315|102.87] 103.11] 103.09] 103.09[102.60
H.3. Phurong phap luén ciia dy bdo véi md hinh Dodmel B Te S R
ANN (Nguén: lulian Nastac, 2007 [6]) s ST oL
(Ngudn: ) 110.93] | 10969 109.69|111.40
3.8 ~ 3733]  3712] 3113
Bang 1. Cé4u tric cta mé hinh ANN duw béo gia 2838  2.871] 2.414
thang dau Brent
Cé.u. trac tm uu cua mo hi s
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3. Phan tich két qua dw bao gia ddu Brent bing —#=Dybdo TARCH(1,1,2)
mé hinh ANN 8-y b0 EGARCHI1, 1)

Dé danh gia cac mé hinh dy bao, st dung 2
tiéu chuan co ban d6 la:

< Tiéu chuin can bac hai ctda sai sé binh
phwong trung binh RMSE:

RMSE = VMSE = \/% Zin=1(Yi 'yi)2

(3)
+ Tiéu chudn sai sb tuyét déi MAD:
1
MAD =~ 3, ¥;-yi, )

Trong d6: Y; - Gia tri dw béo, v - Gia tri thuc té.

3.1. So sanh két qua dw bdo ctia mé hinh
ANN véi cac mé hinh chudi théi gian

% So sanh két qué dv bao

So sanh két qua dy bao cho chin thang trong
nam 2013 ta thdy ring mé hinh ANN cb
RMSE=3.11 va MAD=2,41 nhé nhét trong sb sau
m& hinh trén.

Thuc hién dy bao gia dau Brent trong chin
thang dau nam 2013 v&i cac mé hinh chudi thoi
gian ARIMA, ARCH, GARCH, TGARCH, EGARCG
va md hinh ANN. Tt d6 thi trong H.4 va két qua so

H.4. b6 th.r dU’ bao gia thang dau Brent Vé’l 6 mo
hinh khac nhau

H.5. Gia tri RMSE cta cac mbé hinh khi wéc
lugng voi chubi di liéu gia thang dau Brent

Tir biéu dé trong Hinh 5 ching ta thay rang:
% M6 hinh ANN(9,3,1) cho két qua wéc lvong
trong mAu tét nhat véi RMSE=3,820.
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< Mé hinh ARIMA(0,1,2) c6 gia tri RMSE nhd
nhat trong cac mé hinh chudi thei gian véi
RMSE = 3,971.

< M& hinh Arch(2) cho két quéd wéc lwgng tét
hon cac mé hinh con lai la Garch(1,1),
Tgarch(1,1,1) va Egarch(1,1,1).

Sai léch gitra gia duw bao cla cac mé hinh so
v6i gia thuc té cla chin thang lién tiép trong nam
2013 dwoc thé hién trong Hinh 6.

< So sanh sai sé dw bao cha cac mé hinh
théng qua tiéu chudn sai léch tuyét déi trung
binh (MAD).

H.6. Sai I&ch dy béo gié théang déu Brent trong
chin thang ddu ndm 2013 cda sé&u mé hinh

Tir viéc phan tich két qua udc lveng cac md
hinh théng qua chi tiéu can béac hai cla trung binh
binh phwong sai sé RMSE va phan tich két qua dyw
bao qua quan sat do thj, so sanh chi tiéu sai léch
tuyét d6i trung binh MAD. ‘

Cac chi tieu nay déu nhéat quan chi ra rdng mo6
hinh ANN la mé hinh phi .hep nhat dé duw bao gia
thang dau Brent.

3.2. So sanh két qua dw bao ctda mé hinh
ANN véi dwr bao cua cac hang chuyén nghiép

% So sanh két qua dv bao

Béng 3. Két qua dw bdo gia dédu Brent cia mo
hinh ANN va cta cdc hdng duw bao khac. Pon vj
tinh: USD/thang.

~ (Ngudn: Téc gid & PVN)
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So sanh két qua dy bao gia thang diu Brent
clia mé hinh ANN véi két qua dy bao ctia cac hang
Wood Mackenzie (WM), Thomson Reuters

(Reuters), PetroVietnam (PVN) va Céng ty Loc-
Héa dau Binh Son (BSR) trong chin thang dau
nam 2013 chung ta thdy rdng mé hinh ANN c6
RMSE (ngoai mau) va MAD nhé nhét twong tng 14
3,11 va 2,41. NghTa la gia dw bao cia mo hil’lh‘;
ANN gan véi gia thue té nhét trong s6é cac méd hinh
trén (xem hinh H.7).

" H.7. 9 th_f dw béo gi4 dau Brent cia mé hmh
ANN va cta cac hdng du bao khac (Ngubn:
Tac gia & PVN)

% So sanh sai sb dy bao (MAD)

H.8. Sai sé dw bao gia diu Brent trung binh
trong chin thdng ddu ndm 2013 cta cdc md
hinh khéac nhau.

T d4 thi trong H.7 va H.8 chung ta thay rang:
trong khi do két qua du bao clia cac hdng WM,
Reuters va PVN lai bam sat nhau thi két qua dy
bao ciia mé hinh ANN lai bam sat bién dong thyc
té cla gia dau. Véi sai sb tuyét dbi trung binh trong
chin thang dau ndm 2013 bang 2,41 USD/thung,
md& hinh ANN té ra “khéng thua kém” so v&i cac mé
hinh dw bao chuyén nghiép, dd sé nhw. md hinh
ctia Wood Mackenzie hay Reuters.

4. Két luan

_ Cong trinh nghién ctru thire nghiém dy bao gia
dau Brent v&i md hinh ANN va so sanh két qua dw
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bao v&i ndm mé hinh dy bao chudi thoi gian co
wéc lwgng tét nhét trong ho cac mo hinh ARIMA va
ARCH/GARCH théng qua quan s&t dd thij dv bao
va so sanh gia tri RMSE va MAD. Tir két qua
nghién clru d6 cé thé rat ra cac két luan sau:

Mé hinh ANN mé phéng tét nhét bién déng gia
dau Brent trong s6 cac mé hinh dwoc nghién ctru.
Khi bién d6 bién déng gia cang tang, mé hinh ANN
cang cho két qua dy bao chinh xac hon so véi cac
mé hinh chudi thi gian, dic biét 1a sai sé tai cac
diém gdy. So séanh véi két qua dy bao ctia mé hinh
ANN trong chin thang dau ndm 2013 véi cac két
qud dy bao cla Wood Mackenzie, Thomson
Reuters, PVN va BSR ta thdy rdng mé hinh ANN
c6 két qua dy bao kha chinh xac.

Két qua nghién cru nay mét I&n ntra khang dinh
wu thé vueot trdi cia mé hinh ANN, déc biét 1a dbi
v&i chudi di liéu c6 bién dd bién dong cao. Theo
danh gia thi wu diém ndi bat nay cia mé hinh ANN
c6 |8 la do tinh phi tuyén cla no.

Bén canh nhitng wu diém ké trén thi mé hinh
ANN con ton tai mét sé nhwoc diém nhw: mé hinh
la yéu cau co s& di¥ lieu I6n (100 quan séat tré 1én
[6]), khi sé lvong quan sat cang tang 1én thi mé
hinh cang cho két qua dy bao chinh xac; quy trinh
dy bdo phir tap, yéu cAu nhan vién dv bao phai
co am hiéu vé ly thuyét mang no-ron; viéc lwva chon
céu tric va xay dung md hinh dy béo phu thuéc
nhiéu vao ky nang clia nguoi dy bdo:

Véi két qud nghién ctru di bao thuc nghiém
duoc danh gia trén day hy vong mé hinh dy bao
ANN sé dugc &ng dung rong rai trong du bao gia
dau thé néi riéng va dy bao kinh t& néi chung.
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Nguwroi bién tap: Nguyén Binh

SUMMARY

the last 30 years, many |

'forec ting models have been introduced

.ﬁ'and applied in reality. Among them, the

- ﬁmal neural network (ANN) is considered

_an effective tool for solving complicated

‘economic and technical issues. This article |
nounces the outcome of forecastmg Brent |

il price using ANN model. The estimations |
of Brent oil price in the first nine months of |
013 from ANN model are better than those |
using such time series models as ARIMA,
ARCH, GARCH, EGARCH, TGARCH, and
| closedly match the predictions of Wood
Mackenzie, Thomson Reuters, and
PetroVietnam. ;

BAO VE MOI TRU'UNG...

(Tiép theo trang 6)

3. Kaproaus B.A., ®eayrey b.M., Wynnuk M.H.
u apyrve. LlaxTHoe u noasemMHoe CTPOWUTENLCTBO.
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2003. Tom 1, 2.
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SUMMARY

| The environmental protection is very |

. important for all the underground and mine

- construction process. The paper offers

~ some problems in this field for the open pit

- method and shield method in the
underground and mine construction.
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