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ABSTRACT

Using historical data crest of flood at Chau Doc’s measuring station
on Hau river (CFCDHR) and basing on the autocorrelation coefficient
and spectrum analysis, this study considered its cycle. Different
models of time series and fuzzy time series were built from the original
data, smooth data and fuzzy data of CFCDHR. By using statistical
criterions in order to find the most appropriate model, the CFCDHR
to 2020 was then forecasted.

TOM TAT

Sir dung s6 liéu qua khir dinh li tai tram do Chdu Péc trén song Hau
(CFCDHR), dya vao hé 0 tur twong quan, phan tich pho bai viét xem
xét chu ky ciia né. Tir s6 liéu goc, so lidu lam tron, so liéu mo héa ciia
CFCDHR, bai viét xdy dung cdc mé hinh khéc nhau cia chudi thoi
gian va chudi thoi gian mo. Sir dung cdc tiéu chudn thong ké dé tim
mé hinh thich hop nhdt, tir 6 chiing t6i tién hanh du bdo CFCDHR

cycle, fuzzy dén nam 2020.

1 GIOI THIEU

Pong bang song Ciru Long (BBSCL) la vya lba
cua ca nudc, Vung san xuét trai cdy quan trong béc
nhit cia qudc gia. Vi dia hinh bang phing, nhiéu
ving triing, c¢6 nhiéu séng ngdi chang chit, hang
nim DPBSCL luén c¢6 mot mua lii tir thang 7 dén
thang 11. La mang dén nhiéu lgi ich cling nhu gay
ra nhiéu tac hai vé ngudi va cua cho vang. Co thé
no6i lich st phat trién kinh t& x3 hoi cua vung
DBSCL gin lién véi lich sir phong chdng i lut cua
nguoi dan. Ngay nay, viéc d6i pho véi 1t gén lién
v6i cac cum tir: “kiém soat 1", “song chung véi
18”, tuy nhién phwong cach dé thuc hién cac
phuong cham d6 con nhiéu ban cii khac nhau. Dé
dbi pho voi lii theo cach nao, chung ta déu can phai
dy bao duogc ché do thily van hai con séng chinh
trong ving: S6ng Hau va song Tién.

Phan tich thong ké dinh Ii tai tram dau ngudn
song Hau la co s& quan trong dé dua ra nhitng phan
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tich tai céc vi tri khac trong ving. Trong phén tich
théng ké viéc du bao dinh Iii, cling nhu xac dinh
chu ky cua no 1a nhitng cong viée quan trong nhat.
N6 1a co sé khoa hoc can phai ¢é trong qui hoach
xdy dung va phat trién hé thng thily loi, san xuat
néng nghiép. N6 ciing 14 co s dé mdi dia phuong
lam cin cwr trong xay dung cum tuyén dan cu, phat
trién do thi,... Chiing ta da chung kién sy ling phi
va hau qua v cung tai hai cua nhiing cong trinh
xay dung do khong du bdo dugc dinh 1i cua cac
dia phuong trong vung cac ndm qua. Nghién ctru
vé dinh 1 PBSCL tir lau dd duoc Phan vién khao
sat huy quach Nam B9, Dai khi tugng thuy van khu
vue Nam B6 va nhiéu nha khoa hoc thuc hién trong
cac giai doan 1996 — 2000, 2000 — 2004, cac bao
cdo vé i 16n 1984, 1991, 1996, 1997, 2000,... va
rat nhiéu bao cdo thuong nién khac. Cac nghién
ctru nay duoc téng két trong [13]. Nhiing nghién
ciru trén cling da thyc hién du bdo dinh 11, tuy
nhién thyc té cho thay cic két qua nay ciing chi 1a
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thong tin mang tinh chét tham khao. Viéc dy béo
dinh I ciing nhu x4c dinh chu ky ctia né van 1a bai
toan kho chua c6 101 giai cubi cung. Cac phuong
phap thong ké hién dai trong xac dinh chu ky, du
bao chudi s6 lidu thoi gian dd dwoc 4p dung twong
dbi tét cho cac b sb lieu khac nhau trong cac
nghién ctru [2], [3], [4], ...[9] nhung chua dugc ap
dung & nudc ta.

DBSCL la mot trong nhitng noi chiu anh huéng
ning né nhat cua bién dbi khi hau. Cung véi cac
nha khoa hoc trén thé gidi, cac nha khoa hoc Viét
Nam dang gap rit xdy dung nhimg phuong phap dé
mg pho véi sy bién dbi ctia khi hau. Bai viét két
hop mo hinh chudi thoi gian m¢ va khong me,
cung voi nhimg phuong phap xi 1y s6 liéu ban dﬁu
dé thyc hién du béo cu thé dinh 1, xac dinh chu ky
clia n6 tai tram dau ngudn Chau Ddc. Pay 1a nhiing
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nghién ciru quan trong dé nghién ctru tong th,é thay
van DBSCL phuc vu cho céc quy hoach ngan hal}
cling nhu dai han trong xay dung phat trién kinh te
x4 hoi toan vung.

2 PHUONG PHAP XAC PINH CHU KY
VA CAC MO HINH DU BAO PINH LU

2.1 Phuwong phap xic dinh chu ky dinh li

Xét chudi thoi
{xt,t = 1,,n} , ching ta can tim chu ky & cua dinh

gian dinh 14 theo nam

It nay. Theo [6], trong thong ké ta co 2 phuong
phép chinh dé thyc hién: St dung ham ty tuwong
quan va phuong phap phan tich pho.

2.1.1 Sir dung hé s6 tir twong quan

Heé s ty tuong quan cua chudi thoi gian dinh 1d
duoc xac dinh boi cong thic:

) = 1 nik (x; —xO)(ka —xk) _ 1 n—k XX g~ XoXg W
n—k t=1 505k n—k t=1 S0k
— 1 nck — 1 n 1 n=k —
voi x = - El Xp 5% :Etz%ﬂxt’ 50 =\/n_k tél (x —x)">
n —.2
S = \/n—kt=%+1(xt —X;)" k=1,2,...m (don vi tinh la ndm).

Gia tri k ing v6i 7(k) kha 16n hodc gan bang 1
s& dugc xem la cac chu ky ctia chudi dinh 1ii.
2.1.2  Sir dung phwong phdp phan tich phé

Mat d6 phd dugc xac dinh nhu sau:

S(/ik):i 5 R(r)cos”—kr ()
T 7=0

m

Trong d6 7 1a budc trugt cia ham ty tuong

quan (7 =1,2,3,...,m); m 1asd gia tri ham tu
¢ An tinh: m — Tmax G T 1
wong quan can tinh; m = v véi T, la

bude truot 16n nhat va A¢ 1a budce thoi gian cia
chudi x,, A,
27k

la tan s0 mat do pho c6 cong thirc

27k

‘=

T mAt

max

Phé tinh toan tir sb liéu thuc c6 thé c6 nhiing
sai 1éch, nén ngudi ta dung ham ctra s6 d€ lam tron
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va giam d¢ sai léch nay. C6 nhiéu ham cira s6 duoc
st dung nhu ham Bartlette, ham Hamming, ...
Trong bai viét nay, ching t6i st dung cira sd 1a
ham Tukey — Hanning:

1 T
—(I—cos—) khit <7y,
2 T

0

w(r) = m

khi v > T

Pua ham ctra s6 nay vao (2), khi d6 ta duoc:

Tm k
S(4) = 2|:R(0) + Zl w(r)R(7) cosr:| 3)
=

Tm

Phd chuin hoa duoc xéac dinh boi cong thirc:

Tm

S(y) T k
s(h)=—>m—=2|1+ le(z')r(r)cos—r
o =
“4)
Str dung tiéu chqén Tukey dé kiém tra chu
ky k& c6 y nghia thong ké khong. Trong kiém
dinh nay gia tri t6i han dugc xac dinh Ia
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2
- Xg(m=1) — o
ta(s/l) =s5] —— (S la trung binh cua m
v

gia tri mat d¢ thuc nghiém; v la bac ty do:

2n-0,5 . .
p= T NGw o s(A,) <t,(s,)thi phé

m
khong c6 y nghia hay chudi thoi gian dinh li
khong co6 chu ky £.

2.2 Du bio biang md hinh chudi thoi gian

V6i sb liéu theo thoi gian, trong théng ké co hai
phuong phap co ban thuc hién viéc du bao: St
dung mo hinh hdi qui va chudi thoi gian. Véi sb
liéu bién ddi phtc tap nhu dinh lit song Hau, viéc
du bao theo phuong phap hdi qui khéng cho két
qua tdt, vi vay viéc dy bao ¢ day chi thyc hién theo
cidc mo hinh chudi thoi gian mo va khong mo,
trong d6 chu trong viéc xir Iy s6 liéu ban dau (lam
tron, mo hoa) trude khi du bao.

V=@ +PYa+ 0y o+t Py, U+ P+ fou,, +t P,

Mot qua trinh ARMA(p.q) s& c6 qua trinh tw hoi
qui béc p va qua trinh trung binh di dong bac q.

yo=o0t+ay oy, teta,y, B +e ++BE , te,

trong d6 ai,izl,,Z,...,p 1a tham sb tu hdi
qui; €_,,j=12,..,q la tham s6 trung binh di
dong; 8 =pu(f +p,+...+p,); 1 la gia tri trung
binh cta chudi thoi gian; ¢, 1a sai s6 du bao
(e, =y, —y,=s6 lidu du bao - s6 liéu thuc té).

2.2.2 M0 hinh chuéi thoi gian mo Abbasov-
Mamedova

Mo hinh chudi thoi gian mo nay gdm 6 budc
nhu sau:

At =[,uAi (”i)/“l}’”i EU“UAZ- E[O,l], ,uAi (ui)=

trong do A'1a mo héa cac bién ctia nim t; Cla
hang s6 tw chon sao cho 4, (”l) € [O,l] ;U 1a
cac bién ddi cua timg nam, hodc 1a gia tri trung

binh; #,, la gié tri trung binh cua timg doan thur i.

Bude 4: Mo hoa cac dir liéu dau vao hodc
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2.2.1 M0 hinh chudi thoi gian khéng mo
M6 hinh tir hoi qui bdc p (AR(p)):

p
V=D By tu, )
i=1
trong do ¢i 1a cac hé sb uoc Iugng cia mo
hinh, 1,14 s6 hang dam béo tinh On tring.

Mo hinh trung binh di dong bac q (MA(q)):

q
Y, =P+ Bu,, (6)
i=1

trong d6 S, cling 1a cac hé s6 wdc lugng ciia mod
hinh va u, gidng nhu trong (6).

M6 hinh ty hdi qui va trung binh di dong
(ARMA(p,q)):

O

Mb hinh trung binh di dong tong hop véi tw hoi
qui ARIMA(p,d,q):

®)

Buoc 1: Xéac dinh tép nén U chira doan thoi
gian gitra cc bién dbi nho nhat va 16n nhét trong
chudi dit liéu.

Bude 2: Chia tap U thanh n doan thoi gian co
d6 dai bang nhau chira cac gia tri bién ddi twong
ung vai ty 1€ ting truong khac nhau cua dinh 1d.
Dong thoi tinh cac gia tri trung binh ciia timg doan

(ujn,i=l,...,n).

Bude 3: M6 ta chét luong cua cac gia tri bién
db6i dinh 1& nhu 12 mot bién ngdn ngir, xac dinh cac
gi4 tri twong Gng cta bién ngdn ngit hodc thiét 1ap
cac tap mo F(7):

1

1+[C><(U—ufnﬂ2

chuyén ddi cac gia tri s vao cac gia tri mo. Hoat
dong nay cho phép phan anh sy tuwong ung gia tri
dinh lugng hay dinh tinh cua ty 1€ phat trién dinh 18
tidu biéu trong gia tri ciia ham quan hé.

)

Buée 5: Lua chon tham sb w(l <w<n);nla

sO nam cua dir li€u ban dau tuong ung vadi doan
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thoi gian trude khi sang nam co lién quan, tinh toan

cac mdi quan hé mo cia ma tran P" (7).

R(1)[i./]= 0" 1./l K (1) /]

Hay
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Ry Ry Ry
R(1)=0" ()oK ()=| 21 2 7 Ty
Ry Rip - Ry

F(t) = |:max(R1 1,R21,...,Rl.1 )max(RIZ’RZZ"”’RiZ)"’max(le’RZj""’Rij ):|

trongdd i=1,...,w;j=1,...,n.
i Buée 6: Giai m két qua thu dugc hoac chuyén
doi cac gia tri mo vao cac gia tri dinh tinh. Dy bao
cho nam t&i
W .
i
.§1 Hy (”i ) XUy
no:v (1) =S
A ()

Két qua du bao cho nam tht ¢ dugc tinh theo

cong thue: N (¢) =N (t—-1)+V (¢) (11)

(10)

trong d6 N(#) 1a dinh 10 cua nam ¢, V(?) la dinh
1t thay doi tir nam 7 -1 dén nam z.

3 XULY SO LIEU BAN PAU TRONG DU BAO

3.1 Lam tron s liéu

~ Lam tron la phuong phap co dién dé xir ly

s0 li¢u ban dau trong du bég, tuy nhién cho dén
nay no ciing dugc ap dung pho bién trong thong ke,
dac biét cho cac so li¢u phuc tap cua thuy van.
Theo [5] va [6] cac phuong phéap lam tron chi yeu
nhu sau:

3.1.1 Phwong phap trung binh trueot

a. Trung binh truot don

Cong thuc:

1
M, =ﬁ(xt+xt—1+‘“+xt—N+l) (12)

Trong d6 M, 1a trung binh truot ctia M thoi ky;
Xt, Xr-1, +-., XeN +1, CAC gia tri ctia chuoi tai N thoi ky
vé phia trude.

b. Trung binh truot kép
Trung binh trugt kép 1 trung binh truot

cua trung binh trugt don, nghia 1a tr trung binh
truot don tinh 1ay trung binh trugt mét 1an nita. Khi

d6 ta co:

2]_1
M~ = E(Mt +M, M) (13)
Trong d6 M t[2] 1a trung binh truot kép.
c. Trung binh trugt trung tam
Trung binh trugt trung tdm cta thoi ky hién tai
t dugc lay véi ca thoi ky trude va sau, doi xing
quat.

— NéuL 1é thi trung binh truot trung tdm dwoc
tinh boi:

1 1
Mt[l] = Z(xt—L—H ot +m+xt—L—_1) (14)
2 2

Trong d6 x, 1a diém giira khoang L cac quan
trac.

— Néu L chin thi tinh theo hai buédc:

Tinh 2 trung binh truot bao quanh khoang L:

_1
My =—((x 5 +...+xt+...+xt A)’

L t—§+1 +3
M[l]:l(x +otx 4+t
2y t—%+2 ! t+%+1

Trong d6 M t[lll , M g] 1a cac trung binh truot

don bao quanh khoang L.

Khi d6 trung binh trugt trung tdm cua chudi
1
dinh 14 x, 12 E(Mfl” + M.

3.1.2  Phuong phap ham mi

Chudi thoi gian dinh i x4 duogc xac dinh bai
cong thue:

' 2 t-1
xg=sp=atl-a)x,_+tall-a) x5 +otoll-o) x (15)
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Trong d6 o la hiang s6 lam tron, o € (0;1].
Thong thuong dugce ldy tir 0.01 dén 1.00.

a. Ham mii don

Thyc hién cong thie (15) ¢ dang truy hoi.

Xuét phat tir gia tri ban dau so, ta can xac dinh
hing sb lam tron o. Gia tri o dwoc xac dinh

sao cho téng binh phuong sai s6 ¥ (x; — x‘,)2 hay

2 (x; ‘%-1)2 nho nhit. Két qua cia rang budt

nay cho ta gia tri cia o la o= voi L 1a 4o

L+1
dai thoi ky lam tron. Udce luong ban dau so thuong
dugc 1y bang trung binh sé hoc cia ca chudi.

b. Ham mii kép (Phwong phap Brown)

Déi véi chudi co xu thé tuyén tinh, gia tri thuc
hién theo phuong trinh

(2)

Xt

=ax; +(1- oc)x(z)

(16)

Trong do xt(z) la gid tri lam tron ham mi
kép; x, la gia tri lam tron ham mil don, duoc tinh
theo (16).

Gia so duoc tinh boi
2 I-a

(-a),

(03

tri ban dau

X0 —a——b (2)

Trong d6 a, b 1a cac hé s6 x4c dinh theo hoi qui
tuyén tinh gilta cac gia tri cia chuoi va cua thoi
gian t: x; = a + bt.

Péi voi chudi co xu thé duong cong bac hai thi

(3) = ax(z) + (1 oc)x , trong d6 xt(3) la gia tri

lam tron ham mii kép, xt(z)

tron tinh theo (15) va (16).

va x 1a cac gia tri lam

Céc udc lugng ban dau tinh nhu sau:

1-a (I-a)2-a)
a 20
2(1- 2(1-a)(3-2
N I U P (. e PV
a 20
3(1- 3(1-a)4-3
B, 3= 30— a)zb’
0 1 2 2
a 2a

Trong do6 a, b; va b, 1a cac hé so hoi qui bac hai
cua chuodi so li¢u véi thoi gian ¢:
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xt=a+ bit + bato.

3.2 Mo héa s6 ligu

Hién tai c6 nhiéu mé hinh mo hoa sb liéu,
trong thuc nghiém ta thuong st dung mo hinh cua
Huarng [4], Chen [9], Chen-Hsu [10] va Singh
[12]. Cac md hinh nay deu gdm 4 bude thyuc hién,
trong d6 c¢6 3 budc dau gidng nhau chi khac nhau &
budc cubi cung: mo hoa di liéu. Ba budc chung
ctia cac mo hinh duoc dé nghi nhu sau:

Buéc 1: Xac dinh tap nén U trén cac
gia tri lich st cua chuoi thoi
gian:U = [Dmin =Dy Dppax + D2] ,trong  doéD,,,

D, lan luot la gia tri 16n nhat va nhé nhit cua
chudi dir liéu, Dy, D, 1a cac s6 dwong thich hop
duoc chon.

Bucc 2: Chia tap U thanh tung doan thich hop

va déu nhau U, U2, U Xac dinh céac tap mo

A tuong tng véi U,. Néu 4 1a gia tri mo hoa
tai thoi diém ¢ va A,
diem ¢ +1 thi ta c6 moi
4; > Aj (i,j=12,..).

la gia tri mo hoa tai thoi

quan hé¢ mo

Buoc 3: Xac dinh cac nhom quan hé mo.

Budce cudi cing ctia timg mo hinh dugc dé nghi
cu thé sau:

3.2.1 M6 hinh cua Chen

Nguyén tdc 1: Néu A 1a gia tri mo hoa tai thoi
diém ¢ va chi ¢6 mdi quan hé¢ md duy nhit Ia

Al-—>Aj

m; (m, la diém giita ciia dogn U ).

thi gia tri du béo tai thoi diém ¢ +1 1a

Nguyén tic 2: Néu A 1a gia tri md hoa tai thoi
diém ¢ va c¢6 nhom mdi quan hé mo Ia
Az' — A

j’Ak’Al""
t +1 1a trung binh cong cua m;,m;,m,...

thi gia tri du béo tai thoi diém

(m,,m,,m,..1a diém gilta cia doan

Uj,Uk,Ul,...)-

Nguyén tdc 3: Néu A 1a gia tri md héa tai thoi
diém 7 va khong ton tai mdi quan hé mo nao thi gia
tri du bdo tai thoi diém ¢ +1 1a m,.
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3.2.2 M6 hinh cua Singh

Véi k = 3,n, moi quan hé md clia phan tix k va
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k+11a AZ —>Aj.

Vi R =0,5 =0,tinh cac gia tri sau:

D.=|E.—-E. ,|-|E. {—FE X—E+&)Q/—E—& —E+DYY—E—DP—E+—IPP—E—ﬂ

1|77 Tl -1 T2 T 7’ ] 2’_ [ At Ay M At My (| Iy
) D; R+M(Aj)

G =FEj+2xDpy Q0 =By =2xDy, Gy = By = 7,60 = By == =, Hy = By 3% Dy, HHy = By =3x D Fy =— =

Trong d6 E;,E i1-Ei lan luot 1a gia tri tai
thoi diém ¢, ¢ -1, 1 - 2; 4, A, 1an luot 1a gid trj ms

tai thoi diém ¢, ¢ +1 ; F; la gid trj dy béo tai thoi

diém ¢ + 1.
Khi d6 ta co cac nguyén tic mo hoa dir liéu
nhu sau:

Xl.er:>R:R+Xl.,S=S+1;XXI-er3R=R+XXl.,S=S+1;YI.er:>R:R+Yl.,S=S+1;

YY, eU; > R=R+YY,,S=S+LR eU; > R=R+F,S=S+LPL cU; = R=R+PR.S=S+1;

0 eU; > R=R+0;.S=S+100; eU; > R=R+00,,S =S +1;,G;eU; > R=R+G;, S =5 +1;

GGier:>R=R+GGl-,S=S+l;Hi er:R:R+Hi,S=S+1;HHl.er:R:R+HHl.,S=S+1

3.2.3 Mo hinh Heuristic
Ta ¢O6 gia tri mOoF(f)cdO nhom quan hé

m(‘)Aj —>Ap,Aq,A,,,AS,...V.'21 ham  Heuristic

WAy Ag Ay A )= A1 Ay A G

x=XO)-X(t-1). Néu x>0 thi
DisDysees Py = J, nguoe lai néu x<0 thi
DisPyses Py <j. Khi @6, néu x>0 thi

Apl’ApZ""’Apk Vi Dpy Dasees D 2 s

nfu x<0 thi Aj—>

Aj—>

A 1,4 A voi

r Pk
Pp> Py Py, <j. Nguyén tic mo hoa dir liéu

p2,...,

tuong tr mo hinh ctia Chen.

4 TONG QUAN VIEC THU'C HIEN

4.1 Muc tiéu

St dung s6 lidu cua qua khur \(é muyc nudc cao
nhat hang ndm trén tram dau nguén cua song Hau
(tram Chéu Poc), xac dinh chu ky dinh 14, tim mo6
hinh chuoi thoi gian du bdo thich hop nhat, tir d6
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du bao duge muc nude cao nhét tai tram do trén
cho nhiing ndm ti€p theo lam co co s& cho céac qui
hoach trong x&y dung, trong phat trién kinh t& vi
md cla vung.

4.2 S liéu

S6 liéu duoc cung cép tir Trung tdm dy bao khi
tuong khu vuc Nam B¢ dat tai Thanh phé Can
Tho. Cu thé tai tram do Chau Péc, chung ta st
dung s6 liéu muc nude cao nhét cia 23 nim (giai
doan 1990 — 2012) dé thyuc hién viéc nghién ctru.

Béang 1: CFCDHR giai doan 1990 — 2012

Nam Muc nuée Nim Muc nuéc
1990 386 2002 442
1991 427 2003 347
1992 289 2004 402
1993 309 2005 390
1994 419 2006 370
1995 391 2007 356
1996 454 2008 320
1997 379 2009 352
1998 255 2010 377
1999 384 2011 427
2000 490 2012 398
2001 447




Tap chi Khoa hoc Truong Pai hoc Can Tho

600

500

400

300

200

100

0 rT T T T TTTTTTTTTTTTTTTTTI

O 00 =5 O

1990
1992
1994
200

2002

200
2010
2012

Hinh 1: Biéu d6 ¢t CFCDHR giai doan
1990 — 2012

4.3 Phwong phap thuc hién

Véi s6 liéu Bang 1, nghién ciru l1an lugt thuc
hién nhiing cong viéc sau:

a) Kiém tra dir liéu bét thuong theo nguyén tic
3 xichma.

b) Xéc dinh chu ky dinh 1ii bing phuong phap
ham ty twong quan va phan tich pho véi mic y
nghia 5%.

¢) Tim mé hinh t6i vu nhét cho du bao va tién
hanh du bao dinh 1ii dén nam 2020. Cu thé cac
budc sau duoc thuc hién:

i) Lam tron dit liéu gbc bang phuong phap
trung binh trugt don, trung binh truot kép, trung
binh trugt trung tam va phuong phap ham mii don,
ham mii kép. Mo héa dir lidu gbc theo md hinh cua

Bang 2: Hé s tu twong quan CFCDHR véi 7, =15

Phan A: Khoa hoc Tu nhién, Cong nghé va Méi truong: 34 (2014): 33-44

Chen, Singh, Qhen-ng va moO hinh Hegristjc. Su
dung tiéu c}luén sai sO trung binh bé nhat d€ chon
b0 s0 liéu toi uu.

i) X@y dyng m6 hinh ciia chudi thoi gian tor bo
s0 liéu goc, tir cac b@ sO liéu cua da thiét 1ap trong
1). St dung tiéu chuan 4/C [3] d€ lya chon md hinh
tot nhat cho du bao.

iii) Su dung md hinh chudi thoi gian mo
Abbasov-Mamedova dé du bao.

iv) Két hop ii) va iii) dé chon mo hinh t6t nhét,
tir d6 du bao dinh i dén nam 2020.

Viée xdy dung cac mo hinh chudi thoi gian cu
thé tir sd liéu, cling nhu viéc tinh chi s6 AIC cho
mdi md hinh duge thyc hién bang phan mém thong
ké R, phién ban 2.0.

5 KET QUA THUC HIEN
5.1 Kiém tra dir li¢u bat thwong

~ Sip xép chudi s6 liéu theo thir tw tang dan, qui
tac 3 xichma cho ta gid tri cua dir liéu trong khoang
(216.53; 549.65). SO liéu qua khur cia dinh 10 song
Héu déu nam trong khoang nay, nhu véy ta khong
c6 dir li¢u bat thuong.
5.2 Xac dinh chu ky dir li¢u
5.2.1 Phuwong phap ham tw tuong quan

Tor sé litu ta tinh duge x=383.09,

Tmax _ys,
At
At =1 nam, hé sb tuy twong quan r.(7) theo (1)

Var(x) =3082.54. V61 7, =15, n=

dugc tinh cy thé trong bang sau:

T 1 2 3 4 5 6 7
v, (7) 0.1945 -0.331 -0.3043 -0.1888 0.3712 0.2109 -0.3994
T 9 10 11 12 13 14 15
v, (7) -0.1174 0.2397 0.3826 -0.2084 -0.4692 -0.118 0.5718

Béng 2 cho ta thdy hé s6 ty tuong quan cao hon
6 céac chu ky 5 ndm, 11 ndm va 15 ndm, trong do
cao nhat 1a chu ky tuwong ung 7 =15 nam véi hé
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s6 tuong quan 0.5718. Tuy nhién, h¢ s0 trong quan
ndy cting nho hon nhi€u so véi 1, nén khong ¢6 y
nghia thong ké.
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Hinh 2: D6 thi tw twong quan cia CFCDHR v6i 7 =15

5.2.2 Phwong phdp phan tich phé
Str dung cac cong thirc trong phan 2.1.2, ta cd

max

két qua tong hop sau:

Bang 3: Phé chuin héa va chu ky dao dong ciia CFCDHR véi Tppax =13

k A, s(4,) t, K A, s(4,) t,
1 0.273 1.4200 23.0000 9 2.4574 1.2723 2.5556
2 0.5461 2.0476 11.5000 10 2.7304 1.9822 2.3000
3 0.8191 1.9294 76667 11 3.0035 2.209 2.0909
4 1.0922 1.9905 57500 12 3.2765 1.7906 1.9167
5 1.3652 3.6503 4.6000 13 3.5496 1.1935 1.7692
6 1.6383 4.7230 3.8333 14 3.8226 1.2512 1.6429
7 1.9110 2.1272 32857 15 4.0957 1.0238 1.5333
8 2.1843 1.3851 2.875

Ta co: ARIMA(1,3,0); ARIMA(1,3,1); ARIMA(13,2);

2n—-05m 2x23-0.5x%x15
V= = =2.57,
m 15

SA =19997, 42 (22) = 33.9245

Gia tri ngudng trong kiém dinh Tukey la
2

lg(s;) =52 X a4
A%

Céc gié tri phd chudn hoa § (Zk) trong Bang 2
déu nhé hon ngudng cia kiém dinh Tukey. Piéu
do6 c6 nghia la cac gia tri ph6 tinh duoc khong co y
nghia thong ké.

. Tém lai: Ca hai phuong phap thyc hién ¢ trén
déu cho ta két ludn khong ton tai chu ky ro rang
cua dinh 1l song Hau.

5.3 M0 hinh t6i wu dy bao dinh li
a. M6 hinh chudi thoi gian tir s6 liéu goc
Tir s6 liéu Bang 1, ki‘ém tra ta c6 sb liéu di{ng I}
sai phan bac 3. Qua do thi ham ACF va d6 thi
PACF ta xac dinh dugc do i€ p=1,2,3;¢=0, 1,
2,3, do d6 cac mo hinh c6 thé cho viéc du bao la
ARIMA(0,3,1); ARIMA(0,3,2); ARIMA(0,3,3);

ARIMA(1,3,3); ARIMA(2,3,0); ARIMA(2,3,1);
ARIMA(2,3,2); ARIMA(2,3,3); ARIMA(3,3,0);
ARIMA(3,3,1); ARIMA(3,3,2); ARIMAQ,3.3).
Tinh chi s6 AIC cua cac mé hinh trén ta co bang

téng hop sau:

Bang 4: Chi s6 AIC cic md hinh dy bio cia
CFCDHR tir s6 liéu goc
M hinh AIC Mb hinh AIC
ARIMA(0,3,1) 252.39 ARIMA(0,3,3) 245.49
ARIMA(1,3,1) 251.44 ARIMA(1,3,3) 245.77
ARIMA(2,3,1) 249.14 ARIMA(2,3,3) 246.65
ARIMA(3,3,1)  250.9 ARIMA(3,3,3) 24827
ARIMA(0,3,2) 243.67 ARIMA(1,3,0) 262.37
ARIMA(1,3,2) 245.61 ARIMA(2,3,0) 255.59
ARIMA(2,3,2) 250.81 ARIMA(3,3,0) 257.42
ARIMA(3,3,2) 252.22 ARIMA(0,3,3) 245.49

Bang 4 cho ta m6 hinh ARIMA(0,3,2) co 4IC
nho nhat, nghia la khi str dung dir liéu goc md hinh
nay toi uu nhat.

b. M6 hinh chudi thoi gian tir s6 liéu lam tron

Tir s6 lidu gbc, lam tron theo phuong phép
trung binh trugt va ham mi bdi cac cong thuc
trong 3.1, ta tinh dugc bang tong hgp sau:
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Bang 5: S6 liéu CFCDHR qua cic phwong phap lam tron

S6 liéu goc Trugt don Trugt kép Trugt trung tim Ham mii
Nam Q(cm) 4 nam 7 nam 4 nam 7 nam 4 nam 7 nam
1990 386 383.09
1991 427 405.00
1992 289 347.00
1993 309 352.75 356.88 382.14 328.00
1994 419 361.00 356.50 381.14 373.50
1995 391 352.00 372.63 356.57 382.25
1996 454 393.25 382.14 364.75 402.00 370.14 418.13
1997 379 410.75 381.14 379.25 390.25 396.00 398.56
1998 255 369.75 356.57 381.44 368.88 400.00 326.78
1999 384 368.00 370.14 385.44 372.50 407.29 355.39
2000 490 377.00 396.00 381.38 385.50 392.00 422.70
2001 447 394.00 400.00 377.19 417.38 395.29 434.85
2002 442 440.75 407.00 394.94 384.76 436.13 414.57 438.42
2003 347 431.50 392.00 410.81 386.16 420.50 412.57 392.71
2004 402 409.50 395.29 418.94 388.18 402.38 393.43 397.36
2005 390 395.25 414.57 419.25 396.47 386.25 375.29 393.68
2006 370 377.25 412.57 403.38 402.53 378.38 362.43 381.84
2007 356 379.50 393.43 390.38 402.16 369.25 366.71 368.92
2008 320 359.00 375.29 377.75 398.80 354.25 370.29 344.46
2009 352 349.50 362.43 366.31 392.22 350.38 371.43 348.23
2010 377 351.25 366.71 351.25 388.60 360.13 362.61
2011 427 369.00 370.29 369.00 385.04 378.75 394.81
2012 398 388.50 371.00 388.5 378.88 396.40
ME 39.70 40.08 46.23 35.19 34.61 45.21 23.9
Thuc hién cic bude nhu dit liéu géc, ta cb cac mo hinh cé the va chi s0 AIC twong ung duoc cho
boi bang tong hop sau:
Bang 6: Chi s6 AIC cic mé hinh dw bao CFCDHR tir s6 liéu 1am tron theo phwong phap ham mii
M6 hinh AIC M0 hinh AIC
ARIMA~(0,3,1) 216.81 ARIMA®(0,3,3) 212.98
ARIMA+(1,3,1) 218.25 ARIMA1(1,3,3) 213.41
ARIMAT(2,3,1) 216.74 ARIMAr(2,3,3) 215.14
ARIMA~(3,3,1) 217.87 ARIMAr(3,3.3) 216.39
ARIMAT(0,3,2) 213.22 ARIMA1(1,3,0) 226.76
ARIMA1(1,3,2) 219.44 ARIMAr(2,3,0) 223.71
ARIMA1(2,3,2) 218.75 ARIMA1(3,3,0) 225.25
ARIMA1(3,3,2) 219.94
Bang tdng hop nay cho ta md hinh t6i wu 1a Mo hoa tir dir liéu goc theo mé hinh cua Chen,
ARIMA=(0,3,2) vi c6 chi s6 AIC nhé nhat. Singh, Heuristic va Chen-Hsu ta ¢ bing tong hop

A s Reogae o s kg o tinh toan sau:
¢. Mo hinh chuoi thoi gian tir so liéu mo hoa
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Biang 7: Két qua mo héa dir liu bing mé hinh Chen, Singh, Heuristic va Chen-Hsu giai doan 1990 -

2012 CFCDHR

Nam Gis tri Thue té Chen Singh Heuristic Chen-Hsu
1990 386
1991 427 3725 419.5
1992 289 349.0 349.0 278.50
1993 309 349.0 320.35 349.0 325.50
1994 419 396.0 423.25 396.0 407.75
1995 391 349.0 373.25 349.0 390.13
1996 454 372.5 469.75 419.5 466.50
1997 379 419.5 368.50 419.5 378.38
1998 255 372.5 278.50 325.5 278.50
1999 384 349.0 362.75 349.0 378.38
2000 490 372.5 466.50 419.5 478.25
2001 447 419.5 471.07 466.5 466.50
2002 442 419.5 425.69 419.5 431.25
2003 347 349.0 326.75 349.0 313.75
2004 402 396.0 428.25 396.0 407.75
2005 390 349.0 380.77 349.0 390.13
2006 370 372.5 375.77 419.5 363.69
2007 356 372.5 372.21 419.5 354.88
2008 320 372.5 335.83 3255 313.75
2009 352 396.0 374.17 396.0 354.88
2010 377 3725 356.45 419.5 375.44
2011 427 372.5 408.75 325.5 431.25
2012 398 349 422.94 419.5 407.75
ME 42.45 17.38 38.30 9.27
—&— Gia trj thuc Chen
=& Singh = Heuristic
500
480
460
440
420 -
400 -+
T 380 A
& 360 T
= 340 \
320 \ j
300
280 ¥
260
240 T T T T T T T T T T T T T T T T T T T T T T 1
1990 1993 1996 1999 2002 2005 2008 2011
Nam

Hinh 3: Hinh vé cho s6 liéu m& héa CFCDHR giai doan 1990 — 2011 theo cic md hinh ciia Chen,

Singh, Chen-Hsu va Heuristic

Vi sb liéu c6 dugce tr m6 hinh Chen-Hsu cho ta
ME nhé nhat, nén chiing ta sir dung bg dit liéu nay
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cho du bdo. Ciling thyc hién nhu s6 lieu géc, ta
duoc cac mo hinh ¢6 thé va chi so A/C nhu sau:
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Bing 8: AIC cic md hinh dy bao CFCDHR tir s6 liéu m& héa ciia Chen-Hsu

M5 hinh AIC Mb hinh AIC
ARIMAc(0,2,1) 221.7 ARIMAcn(2,2,1) 2239
ARIMA1(0,2,2) 221.9 ARIMAcn(2,2,2) 221.49
ARIMACH(0,2,3) 220.76 ARIMAcu(2,2,3) 222.76
ARIMAci(1,2,0) 229.53  ARIMAcu(3,2,0) 229.57
ARIMAci(1,2,1) 223.67 ARIMAcu(3,2,1) 222.51
ARIMA(i(1,2,2) 2255 ARIMAcu(3,2.,2) 222.14
ARIMA((1,2,3) 22275 ARIMAcu(3,2,3) 221.72
ARIMA4(2,2,0) 229.53

So sanh A/C cua cac md hinh trén ta thdy mo
hinh ARIMAcnu(0,2,3) ¢6 chi s6 4/C bang 220.76
la nhd nhat.

d. M6 hinh chudi thoi gian mo

Thuc hién theo 6 budc cua mé hinh chudi thoi
gian md cua Abbasov-Mamedova nhu da trinh bay
trong 2.2.2 voi dir liéu Béang 1, ta c¢6 bang tinh toan
sau cung nhu sau:

Biang 9: Két qua ndi suy mé hinh chudi thoi gian
mo& Abbasov-Mamedova

Nam Dinh lii thue té DPinh lii ndi suy
1998 255 371.64
1999 384 245.77
2000 490 384.87
2001 447 489.82
2002 442 440.83
2003 347 437.52
2004 402 338.69
2005 390 399.98
2006 370 385.18
2007 356 364.83
2008 320 351.08
2009 352 314.17
2010 377 349.07
2011 427 373.83
2012 398 424.60
AIC 28.08

Gia tri AIC theo m6 hinh Al?basov—Mame;dova
nho hon so v6i cac mo6 hinh t0i wu da thiét lap
khi str dung dit li€u goc, dit liéu lam tron va dir liéu
mo hoa.

5.4 Du bao

Tur cac md hinh ti wu d3 lya chon trong 5.3a,
5.3b, 5.3c va 5.3d, tién hanh dv bao dinh 1i tai
tram do Chau Déc dén nim 2020, ta c6 bang tong
hop (Bang 10).

Ta c6 nhitng nhan xét sau tr vi¢c xay dung mo
hinh t6i wu va két qua du bao dinh 1d cua cac mo
hinh nay nhu sau:

— Chi s AIC cta cac md hinh t6i wu xay dung
tir dit liéu 1am tron, dit liéu mo hoa, chudi thoi gian
mo nho hon so v6i md hinh xay dung tir sé liéu
gbc. Cu thé AIC ting dan theo thir tu: Chdi thoi
gian mo (md hinh Abbasov-Mamedova), dir li¢u
1am tron, dit liéu m& hoa, dit liéu gdc.

— Két qua dy bao dinh 1t giai doan 2013 —
2014 tir cic md hinh t5i wu c6 su khac biét. Déi voi
mo hinh chudi thoi gian md va mé hinh chudi thoi
gian xay dung tir s6 liéu mo hoa thi dinh 1d co
chiéu di xubéng. Hai mo hinh chudi thoi gian duoc
xay dung tir s6 liéu gdc va so liéu lam tron du bao
dinh 1ii c6 khuynh huéng ting nhung toc do ting
khong nhiéu.

Bang 10: Dy bao CFCDHR giai doan 2013 — 2020 theo ciAc mé hinh t8i wvu

Nam ARIMA(0,3,2) ARIMAT-0(0,3,3)

ARIMAc.1(0,2,3) Chudi thoi gian mo

2013 396.2 386.31
2014 395.08 383.39
2015 394.63 381.02
2016 394.84 379.18
2017 395.73 377.89
2018 397.29 377.14
2019 399.52 376.93
2020 402.42 377.27

337.62 419.03
353.73 414.48
348.31 409.98
342.88 404.50
337.46 400.00
332.04 395.50
326.61 391.00
321.19 386.50
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Hinh 4: Hinh vé duw bao CFCDHR giai doan 2013-2020 tir cac mo hinh ti wu
6 KET LUAN 4. K. Huarng, 2001. Huarng models of fuzzy

Mic du, hé sé twong quan ciing nhu phd cua
cac chu ky 5 ndm, 11 nam va 15 nam cao hon & cac
chu ky khac nhung ching ciing khéng c6 y nghia
thong ké. Két luan chu ky dinh 1i song Hau khong
¢6 chu ky phu hop véi thuc té cac nim qua.

Duya vao md hinh chudi thoi gian m& va khong
mo, véi dir lidu gde, dir liéu lam tron, dir liu mo
hoa, bai viét di xay dung mé hinh téi wu dinh i
song Hau cho ting truong hgp. Trong cac md hinh
xdy dung, chi s6 AIC cia mé hinh chudi thoi gian
mo nho nhit. Dy béo thily vin noi chung va dy béo
dinh 111 n6i riéng 1a bai toan phtrc tap, sy chinh xac
clia cac md hinh can phai c¢6 thoi gian dé kiém
chung, tuy nhién két qua du béo tir cac phuong
phap thong ké hién dai trong bai viét c6 thé dugc
st dung nhu mét kénh tham khao quan trong.

Cac mo hinh va cach lam nhu d3 thuc hién cho
du bao dinh 1t séng Hau trong bai viét nay, co thé
duoc thuc hién theo cach tuong tu cho nhiéu ung
dung khéc cta thuc té.
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