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ABSTRACT

The article proposes fuzzy time series model in forecasting crest of sanility
at the three main stations of Ca Mau province: Ca Mau (Cua Lon river),
Ganh Hao (Ganh Hao river) and Ong Doc (Ong Doc river). The result
obtained from this method is compared with optimal non-fuzzy time series
modes which are established from original data and fuzzy one by different
methods. Based on statistical criterions and realistic data, the proposed
time series model shows more advantageous than the existing ones. This
model is used to forecast crest of sanility for each station till 2020.

TOM TAT

Bai bdo dé xudt mé hinh chudi thoi gian mo trong dw bao dinh mantai 3
tram do chinh trén dia ban tinh Ca Mau: Ca Mau (song Ciwa Lon), Ganh
Hao (séng Ganh Hao),va Ong Poc (séng Ong Poc). Két qud thie hién
dige so sanh véi mé hinh chudi thoi gian khéng mo t6i wu dwoc thiét lip
tir dir liu goc, dit liéu mo- héama né dwoc thiét ldp theo nhiéeu phirong
phép khdc nhau. Dya trén cdc tiéu chudn thong ké vasé liéu thic 16, mé
hinh chudi thoi gian dé xudtdwoc danh gid cé nhiéu wu diém hon cdc mé
hinh da co. M6 hinh nay ciing dwoc sir dung dé du bdo dinh man dén nam
2020 cho méi tram.

Trich dan: Duong Ton Pam, V& Vin Tai, Pham Minh Tryc va bang Kién Cuong, 2016. Du bao dinh médn
tai cac tram do cl}inh cua tinh Ca Mau bang md hinh chuodi thoi gian mo. Tap chi Khoa hoc
Truong Pai hoc Can Tho. 47a: 68-78.

1 GIOI THIEU

Ca Mau la tinh cuc nam cudi cung cua nudc ta,

dat ra nhung chug co két luan cudi cung. Tai hoi
thdo & Thanh pho Can Tho ndm 2016, nhicu nha

theo danh gia la mét trong nhling noi chiu anh
huong nang né cia bién do6i khi hau. Nam 2016,
tinh hinh han méan ¢ nudc ta néi chung va Ca Mau
n6i riéng dién ra rat tram trong, 1a biéu hién 13 rang
cho sy thay ddi bét loi cua khi hau. Tai tinh Ca
Mau, nén nong nghiép dwoc phat trién theo hai
huéng chinh: trong trot va nudi thity san. Ciing nhu
mot sd tinh ven bién ciia Pdng bang song Cuu
Long, phat tr1en ndng nghi€p dua vao ngudn nudc
ngot, hay ngudn nudc man 1a bai toan da va dang
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khoa hoc, nha quan ly da c6 nhing y kién khac
nhau vé van dé¢ nay. Dé dé ra dugc mot co cau
noéng nghiép hop ly, hiéu qua phu hop voi dia
phuong trong diéu kién bién doi khi héu phue tap,
chung ta phai két hop giai quyét nhidu bai toan
phtrc tap. Péi véi Ca Mau, viée du bao duge do
man ciing nhu mirc d§ xam nhép ctia nd co y nghia
quan trong. Khi c6 dugc nhitng du bao nay, chung
ta mai co co s cho cac chién luge phat trién nong
nghiép hop 1i. Viéc 1ap ban d6 cu thé cac ving cho
trong trot hay nudi thily san dé mang lai hiéu qua
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cao nhat cung dya trén co s¢ ndy. Ngoai viéc lam
co s¢ cho nén nong nghiép, du bao li€n quan den
dd mén cting lam co s6 cho sy phat trién kinh té xa
hoi cua ving, han ché t6i da nhiing tic dong tiéu
cuc, phat huy dugc loi thé cua tu nhién. Theo dia
li, viéc xdm nhdp mian cua tinh Ca Mau cha yéu
qua ba con song chinh d6 ra bién: séng Ganh Hao
(GH), song Ong DPéc (0D) va song Cira Lon (CL).
Khi biét dinh man tai 3 tram nay, ching ta s& biét
muc d6 ciing nhu sy xdm nhdp man bén trong cac
ving tinh Ca Mau. Theo tim hiéu cta ching t6i, so
voi viée dy bao dinh 1di, du bao vé man it duoc
quan tim hon. Hing niam, Trung tim Khi tuong
Thity vin Nam B c¢6 dua ra nhimg du bao ngin
han cho toan ving Pdng bang song Ctru Long,
nhung cu thé cho cac tram do cua tinh Ca Mau thi
chua dugc quan tdm. Do do,bai bao nay quan tdm
dén viéc du bao dinh man tai cac tram do chinh cua
tinh Ca Mau.

Dy bao néi chung va du bao trong khi tugong
thiy van néi riéng la mdt khoa hoc phirc tap. Mac
du chung ta da c¢6 nhitng thanh tyu quan trong, tuy
nhién cho dén nay n6 van la thach thirc 16n dbi véi
cac nha khoa hoc trén toan thé gioi. Trong thong
ké, ching ta c6 hai phuong phap thuc hién chinh:
hdi qui va chudi thoi gian. Voi s liéu dién bién
phic tap nhu dinh man, mé hinh hoéi qui khong phu
hop dé du bao. Vé chudi thoi gian, mé hinh
ARIMA (Nguyén Thanh Son, 2003, Phan Vin
Tén, 2005, T6 Van Truong, 2005) da dugc st dung
phé bién. M6 hinh nay t6 ra kha hiéu qua cho
nhitng dy bao ngin han ciia nhiéu van dé. Piéu
kién quan trong khi dy bao tot bang mé hinh chudi
thoi gian 1a tinh ding cua dit liéu. Trong thuc té
cac dir liéu thuc hién thuong khong coé tinh dung,
do d6 ching ta phai xir 1i vin dé nay dé c6 mot md
hinh hi€u qua. Phuong phép xt li thong thuong 1a
lay sai phan. Viéc 1ay sai phan c6 thé lam mat di
khuynh hudéng cua dir li¢u, lam cho moé hinh xay
dung khong con phu hop. Lam tron dit li€u theo
cac phuong phap trung binh truot va ham mi 1a
mot cach lam ¢ dién dé 1am giam sy bién ddi phirc
tap cua sd liéu (V6 Van Tai, 2015). Mot phuong
phap cé y nghia tuong tu nhu su 1am tron dit li€u 1a
su mo hoa. Dua trén 1y thuyét tip mo cua Zeldeh
(Zadeh,1965) nhiéu nha thong ké da dé& xuat cac
md hinh mo hoéa s lidu(Song va Chisom, 1993,
Song va Chisom, 1994, Chen, 1996, Huarng, 2001,
Chen va Hsu, 2004, Singh, 2009). Khi dir liéu duge
md hoéa, cac sb licu da c6 mot sy lién két xac suat
nhét dinh, nén duoc danh gia co nhiéu vu diém hon
cac phuong phap lam tron. Tuy nhién, cac m6 hinh
nay thuc chét chi d& mo hoa dir liéu, khong thé
duoc st dung dé du bao. Abbasov va Mamedova
(2003) da d& xudt mo hinh dé du bao dan sé nude
Ao.Mb hinh nay chi phat huy hiéu qua khi chon
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dugc nhitng tham sb thich hop cho timg bé sé liéu
cu thé. Dua trén mo hinh nay, véi mét sy diéu
chinh thich hop, ching t6i &p dung vao du bao dinh
man tai cac tram do chinh ¢ tinh Ca Mau ma né to
ra khé phu hop.

Phan tiép theo ciia bai bao dugc cu tric nhu
phan 2 trinh bay cic mé hinh du bao chudi thoi
gian khong mo va cac van d& lién quan. Phin 3
trinh bay thuat toan xay dung chudi thoi gian mo
va tiéu chuan danh gia. Phan 4 xay dung mo hinh
dy bao chudi thdi gian mo va so sanh véi cac mo
hinh chudi thoi gian khoéng m& cho timg tram do.
Viéc du bao dinh min cia cac tram do dén nim
2020 ciing dugc thyc hién trong phan nay. Cudi
cung 1a két luan cua bai viét.

2 MO HINH DU BAO CHUOI THOI GIAN
KHONG MO VA CAC VAN DPE LIEN QUAN

2.1 Cac m6 hinh

i) M6 hinh tu héi qui bac p (AR(p)):
Ve = o+ Z?:]_ biYe—i + U, (1

trong d6 ¢; 1a cac hé sd wéc luong cia md
hinh, u;la s6 hang dam bao tinh On trang.
ii) M6 hinh trung binh di ddng bac q (MA(q)):

ye=Po+ Z?=1 Bitte-i, (2)
trong d6; ciing 1a cac hé s6 udc lwong ciia md
hinh va u; ciing la s6 hang dam bao tinh 6n trang.
iii) M6 hinh ty hdi qui va trung binh di dong
(ARMA(p,q)):
V=@ TPV TPV ot
+@, v, tu,+Pu, + B, +..+Bu,,

3)

_ Mot qua trinh ARMA(p,q) s& c6 qua trinh tu
hoi qui bac p va qua trinh trung binh di dong bac g.

_ iv) M0 hinh trung binh di dong tong hop véi tu
hoi qui ARIMA(p,d,q):

=0+ay, oy, ,+ 4@
+apyt p+ﬂ15; Lt +,6’qg +e,

Trong d6 «;,i=1,2,..,p la tham s6 tu hoi qui;
&r—j»J=1.2,0q la tham sb trung binh di dong;
S=u(f1+par+.+Pq); M la gia tri trung binh cua
chudi thoi gianse, 1a sai s& du bao (e;=y;—y; = sb
lidu dy bao — s6 liéu thuc t&); (M6 hinh dwoc xay

dung khi dir liéu ¢ day da duoc lay sai phan theo
bac d).
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M6 hinh ARIMA dugc danh gia ¢6 nhiéu
uu diém khi dy bao s liéu theo thoi gian, boi vi nd
khong can nhiéu dir liéu nhu cac phuong phap khac
va thyc té da thanh cong trong viéc du bao ngan
han cta nhiéu vén dé.

2.2 Phuwong phap Box-Jenkin

Muc tiéu cta phwong phap nay 1a tim trong s6
tat ca cac dang cia m6 hinh ARIMA mdt mo hinh
thich hop nhat v6i bd s6 lidu cta hién twong dang
nghién ctru. Cac budc thyc hién ctia phuong phap
nay nhu sau:

Buéce 1: Nhdn dang mo hinh

Pay la budc quan trong va kho nhit trong
phuong phédp nayNhan dang md hinh
ARIMA(p,d,q) 1a tim cac gia tri thich hop cta p, d,
g v6i p 1a bac ty hdi qui, d 12 bac l4y sai phén, ¢ 1a
bac trung binh trugt. Cac nguyén tic sau day nham
xac dinh thong sb p, d, ¢ cia mo hinh ARIMA:

— Xac dinh p, ¢ cia m6 hinh ARIMA nho vao
db thi ty twong quan riéng phan mau (SPAC) va tu
tuong quan(SAC).

— Chon md hinh AR(p) néu dd thi SPAC c¢6

gié tri cao tai do tr 1, 2, ..., p va giam nhiéu sau p
va dang ham SAC giam dan

Chon mé hinh MA(g) néu db thi SAC c6 gia tri
cao tai do tré 1, 2, ..., ¢ va giam nhiéu sau ¢ va
dang ham SPAC glam dan. Cu thé chung ta co
bang tong két sau:

Bang 1: Xac dinh tham s6 trong mé hinh

ARIMA
Loai mé Dang d6 thi  Dang do thi
hinh SAC SPAC
AR(p) Giam dan C6 dinh & p
MA(q) Codinh6g  Giam dan
ARMA(p.q) Giam dan Giam dan

Budce 2. Ué6c lugng cac hé so ctia md hinh

Cac hé sb cua mo hinh se dgqc x4c dinh theo
phuong phap binh phuong toi thiéu:

Z(}’t — ¥1)? - min,
trong do6 y,va J, lan Iugt 14 s6 lidu thyc té va
dy bao & thoi diém .
Bude 3: Kiém dinh mé hinh
Sau khi cic théng s6 cua mo hinh duoc xéac

dinh, ta s& thuc hién kiém dinh trén cac két qua cta
udc luong thu duge. Cu thé:

— Céc h¢ s0 cia md hinh phai khac 0 (kiém
dinh #). Néu c6 mot hay nhiéu hé¢ so6 khong thoa
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man ta s€ loai bo ra mo6 hinh AR hay MA dang xét.

— Phén du cta md hinh 14 sai sb giita két qua
dy bao va sb liéu thuc té phai 1a mot on tréng.
Trong thyc té viée nay dugc thyc hién bﬁ'mg cach
v& d6 thi ACF ctia md hinh. Néu ACF mau nim
trong gid¢i han £1.96vVN (khoang tin ciy 95%),
trong d6 N 1a s6 cac quan sat, thi phan du 1a on
trang, ching t6 mo hinh xay dung phu hop.

Buoc 4: Dy bao

Khi mé hinh da duoc kiém dinh, ta c6 thé ding
né dé du bao cho tuong lai.

3 CHUOI THOI GIAN MO
3.1 Thuait toan

Dua vao mé hinh cua Abbasov-Mamenova
ching t6i c6 mot su cai tien vé sy tinh tién thoi
gian. Cu thé mo hinh d€ nghi gom 6 budc nhu sau:

Budc 1: Xac dinh tap nén U chta doan thoi
gian giita cac bién doi nhd nhat va l6n nhat cua
chuoi dir liéu khao sat.

Bucc 2: Chia tap U thanh n doan c6 do dai
bang nhau, chira cac gia tri bién do6i twong g voi
ty 1€ bién d6i khac nhau cua dir li€u. Tinh cac gia
trj trung binh cua ting doan (ut,, i =1, ...,n).

Bude 3: Biéu dién cip do mo cac gia tri bién

dbi dir liéu theo ngdn ngir, khi d6 céc tdp mo dugce
thiét 1ap theo nguyén tic sau:

At = [.uAi(ui)/ui]:ui € U,uu; € [01],
1
Hay () = 1H[ex(U—uiy)]” ©)
trong do

At 13 m& hoa céac bién cta nam ¢,
C 12 hing sb tu chon sao cho ta,(u) € [0,1],

U 1a cac bién ddi cua timg nam, hodc 1a gia tri
trung binh cia ting doan thu i,

ul, 14 gid tri trung binh ctia ting doan thi i.

Budc 4: Mo hoa cac dir liéu dau vao hay
chuyén doi cac gia tri sd vao cac gia tri mo. Viéc
nay cho phép phan anh sy twong ng gia tri dinh
lwong hay dinh tinh cta ty 18 bién d6i dir liéu tiéu
biéu trong gia tri cia ham quan hé.

Buée 5: Lya chon tham sé w (I<w<nnla
s nam cua dit liéu ban du) twong tng voi doan
thoi gian trudce khi sang nam c¢6 lién quan, tinh toan
ma trin R cac mdi quan hé mo.
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Ry Ry Ry;
.. .. , R R R,
[i.j]1=0[ij1nK[1,j]1=|"2" 7% 2
Ri1 Ry R;;
F(t)
_ (R11'R21: oy Rip) max(Ryz, Ryy, ..., Riz)
= |ma )
maX(le,RZJ, 'RU)
trong do
i=12,..,w; j=1,2,..,n

0Y: 1a ma trdn cac tip mo tir nam t —w dén
t—2,

K:latap mo clanamt — 1,

N: 1a so sanh ting phan tor cua hang thr i =
1,..,n dbi voi tung phan tr twong ung ctia K theo
tleu chuan min,

F(t): 1a tip mo tai thoi diém ¢.

Bude 6: Dy bao su bién d6i cua dir lidu cua
nam tiep theo V (t) theo cong thuc:
Ty pe(uy) X uly

12 pe(uy)
trong d6 u, (u;) 1a phan tir cua F(t).

V() = (6)

Két qua du bao cho nam thir 7—1dwoc tinh theo
cong thuc sau:

Yt—1)=N(@t—-1)+V(t),

trong do

N(t — 1) 1a dinh man thyc té cianam t — 1,

Y(t — 1) la dinh man du bdo ctandmt — 1,

V(t) 1a d6 sai léch tir nim ¢t — 1 dén nam ¢.

(7

Trong moé hinh trén, viéc chon ham thudc
Ha; (u;) rit quan trong vi n6 s& anh huong dén két
qua dy bdo. Trong xac dinh ham thudc boi cong
thirc (5) vai tro cua hang s6 C c6 y nghia quyet
dinh. C duoc chon sao cho sai s6 trung binh ciia s6
liu qua khir va du bdo ciia mé hinh 1a nho nhét.
Hién tai, ching ta chwa c6 mot cong thire tdi wu
cho viéc chon C véi tit ca bo dir liéu. Trong ap
dung cua bai viét nay, chung toi thir nhiéu 1an gia
tri ciia C dé chon dugc hang s phu hop nhat.

Chung t6i da viét chuong trinh chi tiét dé thuc
hién mé hinh trén v6i phan mém R. Chuong trinh
nay da dugc ap dung mdt cach hi€u qua trong céac
ung dung cua muc 4.

3.2 DPanh gia mo hinh du bao

Cho d@én hién tai c6 rat nhi€u ti€u chuan dé
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danh gia mot mo hinh dy bao nhu hé sé xac dinh,
he s6 Schwarz, hé sb AIC, ...C6 rat nhiéu binh
luan vé van dé nay, tuy nhién theo Bozdogan
(2000) va Abbasov (2002), chung ta chua thé
khang dinh tidu chuan nao dugc xem 1a tot nhat.
Trong bai viét nay, chung toi str dung két hop cac
tiéu chudn sau dé danh gia cac mé hinh xay dung:

i) Hé s6 AIC(Akaike Information Criterion)

AIC dugc tinh bdi cong thire sau:

e SSR 2k
=——exp(—),

®

trong d6 k 1a s6 bién wdc luong (bao gom ca hé
$6 chan),n 1a s6 mau quan sat, SSR téng binh
phuong sai sé cua phan du. Khi so sanh hai hay
nhiéu mo6 hinh, mé hinh nao ¢6 AIC thép nhét thi
m6 hinh d6 tt hon.

ii) Sai s6 tuyét d6i trung binh

Goi y, va y, lan luot 14 gia tri thuc té va du
béo ctia bién y tai thoi diém #, i =1, 2, ..., n.Khi d6
sai sO tuyét doi trung binh khi du bdo dugc xac
dinh boi:

n
=Ny~
_Tl_ Vi—Nh

=1

ME 13 mt thude do rat hiru ich khi ngudi phan
tich mudn do luong sai sé co cing mot don vi tinh
v6i dit liéu gbe. ME cang nho thi viéc du bao cang
chinh xac.

€)

iii) DO thi phan tan va sb liéu thyc té

Tiéu chudn dugc xem xét sau cung, ciing nhu
su phil hop ctia mé hinh dugc danh gia qua so liéu
thyc t& va ndi suy tir mo hinh da xac dinh. N6 ciing
dugc danh gia qua s6 liéu thuc t& ma mé hinh lay
dé 1am minh chimg kiém tra. Néu két qua c6 dugc
tir mo hinh va thuc té cang gan nhau thi mé hinh
cang dugc danh gia phu hop hon.

4 DU BAO PINH MAN TAI CAC TRAM
PO CHINH CUA TINHCA MAU
4.1 Giéi thi¢u

Nhu da gioi thi€u,trén dia ban tinh Ca Mau c6 3
con song 16n do ra bién, d6 1a song CL,séng GH va
song OP. Tuong Gng trén 3 con sdng nay, ching ta
da dat cac tram CM, GH va Ob quan tric do do
min. Pay 14 nhimg tram do chinh dé danh gia mirc
dd man trong tinh, bdi vi tir s6 licu nay chung ta c6
thé biét dugc mirc d6 xam nhap man nhimg ving
khac nhau trong tinh.
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4.2 Téng quan viéc thye hién
a. S6 liéu

Tu s6 liéu dinh man theo thang, tai 3 tram quan

=—&—Tram Ganh Hao

45,0
40,0
35,0
30,0
25,0

T00¢C
S00¢
900¢

000¢
c00¢
€00¢
700¢

== Tram Ca Mau

£00¢
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sat, chung t6i rit ra s6 liéu dinh min theo ndm cho
mdi tram. SO lidu nay dugc cung cap boi Pai Khi
tugng Thuy van khu vuc Nam B, dat tai Thanh
phd HCM, giai doan 2000 — 2015.

=b=—Tram Ong Déc

800¢
600¢
0T0¢C
T10¢C
¢10¢
€T0¢C
710¢C
ST0¢C

Hinh 1: Pinh mén tai 3 tram chinh ciia Ca Mau giai doan 2000- 2015

S liéu cung cép cho thiy dinh min xuét hién
tai tram CM va OPdéu tap trung vao thang 4 va 5.
Tai tram CM, 75% dinh mén xuét hién & thang 4
va 25% con lai xuat hién vao thang thir 5. Tai tram
0D, 62.5% dinh man xuit hién vao thang tu,
18.8% xuét hién vao thang nam, phé‘m con lai chu
yéu xuat hién vao thang ba. Trong khi do, tai tram
GH, dinh man thuong xuét hién mudn hon va phéan
b thoi gian dai hon. Tai day dinh man co thé xuat
hién tir thang tu dén thang bay, trong d6 phan 16n
tap trung ¢ thang 5 (37.5%) va 6 (37.5%).

b. Cac buoc thuc hién

Tir s6 lidu, chiing t6i 1an luot du bao d6 man tai
tram CM, OD va GH. Tai moi tram, cac budc duoc
thuc hién nhu sau:

i) Xac dinh hé s6 tuong quan cia dinh man
ting tram va&i dinh 1i tai Tan Chau trén song Hau,

luong mua trung binh cua tinh. Hé s twong quan
cua dinh man ting doi tram va tan suat xuat hién
dinh man ciling dugc xem xét.

ii) Thuc hién cu thé viéc du bao dinh mén tai
moi tram bang mo hinh chuoi thoi gian mo.

iii) Str dung s lidu gbc va sb lidu mo hoa tdi
uu, tim mo6 hinh ARIMA phu hgp cho moi truong
hop.

iv) Nhan xét, so sanh md hinh chudi thoi gian
mo véi cac mo hinh khac da thuc hién va tién hanh
du bao dinh man dén nam 2020.

4.3 M@t s6 phan tich thong keé tir s6 liéu

Tir s6 liéu, ching ta tinh dugc hé s twong quan
gitta dinh man tai 3 tram do chinh ciia Ca Mau,
lugng mua trung binh trong tinhva dinh 14 song
Hiu tai tram do Chau D¢ nhu sau:

Bing 2: H¢ s6 twong quan giira dinh méin, lrgng mwa TB va dinh li tai 3 tram

Dinh min Lwong mwa TB Dinh min
binh man 1
Ob Luong mua TB —0.120 1
Pinh li —0.375 —0.509 1
binh man 1
CM Luong mua TB -0.217 1
Pinh —0.238 —0.153 1
Pinh mén 1
GH Luong mua TB —0.247 1
Dinh li —0.571 —0.056 1

Bang 2 cho théy, dinh man tai 3 tram khao sat
c6 tuong quan ti 1€ nghich véi lugng mua trung
binh cua tinh va dinh 1 séng Héu. Dya vao bang
trén, ta ciing thay giita dinh man véi dinh I c6 su
twong quan lén hon so voi lugng mua trung binh
cua tinh. Dinh méan tai GH va ODP bi tac dong manh
hon boi 1i so voi tram CM, trong d6 dinh man tai
GH bi tac dong nhiéu nhat. Nhan xét nay ciing phu
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hop voi dic diém dia 1i cua cic con song. Tuy
nhién, do cic hé sd tuwong quan khong cao, nén
chung ta cling két luan: ngoai dinh 1ii va lugng mua
trung binh, dinh man con bi tdc dong boi nhiing
nhan t6 khac.

Chung ta ciing c6 hé sd twong quan giira dinh
man tai 3 tam nhu sau:
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Bang 3: Hé s6 twong quan giira cac dinh mén tai 1y, vi 2 tram nay nam trén 2 song CL va OD c6 cira

3 tram deu hudng vé“b(‘)r bién phia Tay Nam, trong khi cira
GH CM ob song GH & bién Pong.
GH 1 4.4 Du bao dinh mén tai tram do Ca Mau
CM 0.386 1 a.  Mé hinh chudi thoi gian mo
Ob 0.532 0.841 1

Bude 1. Ta 6 gia tri 16n nhit va nho nhit cua
bién dbi chudi thoi gian dinh man Ca Mau tir — 8.7
dén8.8. Do do6, tap nén U dugc xac dinh 1a gia tri
trong doan [—8.7; 8.8]. Chon hing sb C=0.09.

Bang 3 cho thdy, hé sb twong quan dinh man tai
3 tram & mic d0 trung binh dén kha cao’theo chiéu
thuan. Dac biét hé §6 tuong quan cao nhat gi&a CcM
va OD (0.841). DPiéu nay cling c6 thé do vé mat dia
Bang 4: Su bién d6i va mo hoéa cac bién dinh manCM giai doan 2000-2015

Nam Dimh - Bitn M héa cic bién dbi
man doi
2000 29.6
0.69\ /0.82\ /0.93\ /0.99\ /0.99\ (0.91\ /0.79\ /0.66
o me an (M) 0 09 09 09 oo (o7 0t
Uy Uz Uz Uy Us Ug Uz Ug
0.44\ /0.53\ /0.65\ /0.77\ 70.89\ ,0.98\ /1.00\ /0.94
00 3aa s = (S0) (). (50) (50) (Gn) (G) (5 ) ()
Uy U; Uz Uy Us Ug Uy Ug
0.64\ (0.77\ 70.89\ ,0.98\ /1.00\ ,0.95\ /0.84\ /0.72
w10 aeno (05 (47) 08 (09 ity 0% 0l o7
U U, Us Uy Us Ug Uz Ug
0.73\ /0.85\ /0.95\ (1.00\ /0.97\ ,0.88\ /0.76\ /0.63
aon r s e (20 (15 (0%) (1) 0%) 0l 07 0
Uy U, Us Uy Us Ug Uy Ug
0.58\ /0.70\ /0.83\ /0.94\ /1.00\ ,0.98\ /0.90\ /0.78
05 3o s = (S5)(S50).(50) (50) () (G) () ()
Uy U, Us Uy Ug Ug Uy Ug
0.93\ /0.99\ /0.99\ (0.91\ /0.79\ ,0.67\ /0.55\ /0.45
woo e s aeen (059 (1) 0%) 09 o) (06) 05 (0%
Uy U, Us Uy Us Ug Uy Ug
0.61\ /0.73\ /0.86\ /0.96\ (1.00\ ,0.97\ /0.87\ /0.75
00m 3200 0= (S2)(S5).(50) (50) () () (G) ()
U U, Us Uy Us Ug Uz Ug
0.76\ /0.88\ (0.97\ /1.00\ /0.95\ ,0.85\ /0.72\ /0.60
2008 3150 1a0 e = (220 (S55).(50) (50) (50) (G) (G ) ()
Uy U, Us Uy Ug Ug Uy Ug
0.86\ /0.96\ /1.00\ /0.96\ /0.87\ /0.74\ /0.62\ /0.51
wo s < (009 (659 (180 09y 0y 07y 06 05
Uy U, Us Uy Us Ug Uz Ug
0.31\ /0.38\ /0.46\ /0.56\ /0.68\ (0.80\ /0.92\ ,0.99
a0 w0 e (10) 05 1) 050 (05 0 057 0%
Uy Uz Uz Uy Us Ug Uz Ug
0.99\ /0.92\ /0.80\ /0.68\ /0.56\ /0.46\ /0.38\ (0.31
e aan< (05 (5 050 (06 05 oty 0 o5
U U, Uz Uy Us Ug Uy Ug
0.74\ /0.87\ /0.96\ (1.00\ /0.96\ /0.86\ /0.74\ /0.61
w w aname-(124) (00 0% (160 050 ol o7 s
Uy Uz Uz Uy Us Ug Uz Ug
0.41\ /0.50\ /0.60\ /0.72\ 70.85\ (0.95\ /1.00\ [0.97
a0 s aon< (00 (1) (060 (7 0 0%y 1) (0%
U U, Uz Uy Us Ug Uz Ug
0.79\ /0.90\ /0.98\ /1.00\ /0.93\ ,0.82\ /0.70\ /0.58
e e an< (02 (50 0% (1) 0y o8y 07 05y
U U, Us Uy Us Ug Uz Ug
0.58\ /0.70\ /0.83\ /0.94\ ,/1.00\ ,0.98\ /0.90\ (0.78
s a0 w0 (1) 070 () 0% (1) 0%y o) 07
U Uy Us Uy Us 6 Uz Ug
i Bude 2. Chia tip nén U ra lam 8 doan c6 do dai us = [0.0; 2.2], ug = [2.2; 4.4],u; = [4.4;6.6],ug
bang nhau: = [6.6;8.8]

u, = [_8.7; _6.5], U, = [_6.5; _4.3], U3

=[-43;-2.1],u, = [-2.1;0.0]
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Tim diém giira ciia cac doan trén
ul = -7.6,u? = -54,u3, = -3.2,u}, = —1.0,

ud, =1.1,u8 =3.3,u’, =55us, =77
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Budc 3. Xac dinh cac bién mo:

= 229, (520). (929, (57) (420, (922). (42 (42)
1= () (22), (529, (2. (220), (224, (22), (22
= {220 (50, (22 (52, (22). (2. (2. (42
0= (520,02, (57). (2. (9).(229). (). (222
r= {2, (42). (22, (42, (2. (1), 29, L)
= (22,52, (922), (228 (422). (229), (220, (22
o= () 62 (50 () (2 () (22

Hinh 2: Hinh vé minh hoa cac c:?'lp do mo hoa

Buée 5. Chon w=7, thiét 1ap ma tran mo cho dinh man 2008 nhu sau:

Bién dinh man md nam 200142%! 7
Bién dinh man md nam 200242002
07 = | Bién dinh min mo nim 200342003
Bién dinh min mo nam 200442004
Bién dinh min mo nam 200542005
Bién dinh min mo ndm 2006420%

0.69 0.82 093 099 099 091 0.79 0.66
044 053 0.65 0.77 0.89 098 1.00 094
0.64 0.77 089 098 1.00 095 0.84 0.72
0.73 085 095 1.00 097 0.88 0.76 0.63
0.58 0.70 0.83 094 1.00 0.98 090 0.78
093 099 099 091 0.79 0.67 0.55 0.45

=[0.61 0.73 0.86 096 1.00 0.97 0.87 0.75]A%°07

07 =
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0.61 0.73 0.86 096 099 091 0.79 0.66
0.44 0.53 0.65 0.77 0.89 097 0.87 0.75
0.61 0.73 0.86 096 1.00 095 0.84 0.72
0.61 0.73 0.86 096 097 0.88 0.76 0.63
0.58 0.70 0.83 0.94 1.00 097 0.87 0.75
0.61 0.73 0.86 091 0.79 0.67 0.55 0.45
F(2008) =[0.61 0.73 0.86 096 1.00 097 0.87 0.75]
Buede 6. Tix két qua ctia bude 5, ta woc tinh dinh man cho nim 2007.
V(2008) = 0.61(=7.6) +0.73(=5.4) + -+ 0.87.5.5 + 0.75.7.7 _ 039
B 0.61+0.73 +---+ 0.87 + 0.75 o
Y (2007) = N(2007) + V(2008) = 32.9 + 0.39 = 33.29.

Vay dinh man dyu bao cho nam 2007 1a 33.29(%0), cdc nam tiép theo du bao tuong tu ta dugc Kkét qua
sau:

Bing 5: Két qua ndi suy dinh min CM giai doan 2008- 2015

Nim Thue té - Du bao - Sai s Sai 0 trung
Pinh min Bién doi Pinh man Bién doi (%) binh (%)
2007 32.90 1.30 33.29 1.69 1.2
2008 31.50 -1.40 31.16 -2.13 1.1
2009 28.30 -3.20 27.51 -3.65 2.8
2010 37.10 8.80 38.72 11.22 4.4
2011 28.40 -8.70 26.68 -12.04 6.0 2.8
2012 27.30 -1.10 27.04 0.36 1.0
2013 33.10 5.80 34.49 7.45 4.2
2014 31.30 -1.80 30.86 -3.63 1.4
2015 33.10 1.80 33.60 2.75 1.5
Bing 6: Két qua du bao dinh min tai tram CMgiai doan 2016- 2020
Nim Dwbio Bién ddi Mo héa cac bién doi
0.65\ /0.78\ /0.90\ (0.98\ (1.00\ (0.94\ ,0.83\ /0.70
e s s s (L) (270 (1) (09 (1) (077 o) @70
Uyg uz Ug Uy Ug
0.67 80 091 099 099 0.93y (0.81\ /0.69
2017  33.78 0.17 A1 = ( )( )( )( )( )( )( )( )
Uy Uz Uz Ug Uy Ug
0.68\ (0.80\ /0.92 099 0. 9 0.92y /0.81\ /0.68
s ssse o= (00 (050) (10 (09 0 03 05 0k
Uy U, Uz Uy Us Ug u; Ug
0.68\ (0. 0 0.9 2 0. 9 0.99\ /0.92\ /0.81\ /0.68
o 32 oos = (). (57) () G) (50) G G ) (5)
Uy U, Uz Uy Ug Uy Ug
0.68\ (0.80\ /0.92y /0.9 099 0.92y /0.81\ /0.68
o397 oo 4= (58 (5F) (5F) () ) G)- G- G
Uy U, Uz Ug Uy Ug

b. M6 hinh tir di liéu mo hoa Vi sb he}l cd duorc tir m6 hinh Chen-Hsu cho ta
M@ héa tir dit lidu gbc theo mé hinh ciia Chen, ~ ME nho nhat, nén ching ta s dung phuong phap
Singh, Heuristic va Chen-Hsu ta c6 bang tong hop md hoa nay cho dy béo.
Bang 7.
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Bang 7: S6 liéu mo hoa dinh min tai CM theo cac phwong phap

Phan A: Khoa hoc Tu nhién, Cong nghé va Méi truong: 47 (2016): 68-78

Nam Thue té Chen Singh Heuristic Chen-Hsu
2000 29.6
2001 29.4 32.20 29.40 29.40
2002 344 32.20 32.20 34.65
2003 35.1 34.30 35.27 35.00 35.00
2004 343 34.30 33.53 34.30 33.25
2005 36.1 33.60 36.40 36.40 36.40
2006 31.6 30.10 32.20 30.10 32.20
2007 32.9 31.50 32.18 32.20 32.20
2008 31.5 31.50 31.05 31.50 30.80
2009 28.3 30.80 28.00 28.00 28.00
2010 37.1 32.67 36.40 32.67 36.40
2011 28.4 30.10 28.00 30.10 28.00
2012 27.3 32.67 28.37 28.00 28.00
2013 33.1 32.67 33.60 32.67 33.60
2014 31.3 33.60 30.78 30.80 30.80
2015 33.1 30.80 33.45 33.60 33.60
ME 2.02 0.53 0.89 0.49

c. Chon mé hinh va du bao

St dung s liéu gbc, md hinh t6i wu khi mo
hoa, ap dung phuong phép Box-Jenkin, ta c6 mo

hinh t6i wu cho céac truong hop sau:

Bang 8: Cac md hinh ti wu trong du bio dinh

man tai CM
Dir liéu M hinh tbi wu ME AIC
Géc  ARIMA(1,1,1) 2.28 186.89
Mo héa ARIMA-Chen-Hsu(1,1,1)  2.56 202.75
Gbéc  Chudi thoi gian mo 0.88 20.00

Bang nay cho thay mé hinh chudi thoi gian mo

40

35

30

25

At %"

Hinh 3: P thi du bao dinh min tai CM giai doan 2000 — 2020
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4.5 Du bao dinh min tai tram Ganh Hao

va chi s6 ME va AIC nhé hon cac md hinh khac,
do d6 mé hinh nay dwoc danh gia phu hop nhat. St
dung m6 hinh nay, dinh man tai CM dugc dy bao
dén nam 2020 nhu sau:

Bang 9: Két qua du bao dinh min tai CM giai

doan 2016 — 2020

Nam Két qua dw bao
2016 33.78
2017 33.86
2018 33.92
2019 33.97
2020 34.02

== Chudi thoi gian mo

600¢C

Thyc hién twong ty nhu muc 4.4, cho sb liéu
dinh mén tai tram Ganh Hao, ta c6 bang tong két

sau
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Bang 10: Cac mé hinh t6i wu trong du bao dinh

méin tai GH
Dir liéu M hinh t6i wu ME  AIC
Goc  ARIMA(1,1,1) 125 68.51
Mo hoa ARIMA-Chen-Hsu(1,1,1)  1.08  57.17
Gbc  Chudi thoi gian mo 0.98 13.20
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Béng 10 cho thdy, md hinh chudi thoi gian mo
cho dinh mén tai GH c6 ME va AIC nho hon hai
truong hop con lai. Do d6, mé hinh nay phu hop

Phan A: Khoa hoc Ty nhién, Cong nghé va Moéi truong: 47 (2016): 68-78

Biang 11: Két qua dw bao dinh min tai GH giai
doan 2016 — 2020

nhit dé du bao. V&i mo hinh da chon, ta du bao Nam Ket qua dy bio
d}nh min tai tram GH dén nam 2020 véi két qua 2016 43.65
téng hop sau: 2017 46.41
2018 49.13
2019 51.80
2020 54.44
—&—Thycté === Chubithoigian mo
60
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Hinh 4: D6 thi két qua dy bao dinh min tai GH giai doan 2000 — 2020.

4.6 Du bao dinh min tai tram Ong Poc
) Ciing thyc hién trong ty nhu muc 4.4, ta c6 cac
ket qua sau:
Bang 12: Cac md hinh tbi wu trong dy bao dinh
man tai OP

Nhu vay, mé hinh chudi thoi gian md phi hgp hon
trong dy bao.
Str dung mo hinh chudi thoi gian mo, ta du bao
dinh man OD dén nam 2020 nhu sau:
Bang 13: Két qua du bao dinh min tai OP giai
doan 2016 - 2020

Dir ligu Mb hinh t6i wu ME AIC _
Goc  ARIMA(L,1,1) 2.05 134.59 Nam Két qua du bao
Mo hoa ARIMA-Chen-Hsu(1,1,1)  2.20 142.89 2016 37.44
Gbéc  Chudi thoi gian mo 0.60 17.12 2017 37.82
. \ Ay 1A n A . £ 2018 38.17
Bang ndy mdt lan nira cho thay, cic tham s6 2019 3850
danh gia m6 hinh (ME va AIC) cua chuoi thoi gian 2020 38.87

mo nho hon rat nhi€u so véi hai truong hop con lai.
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Hinh 5: D6 thi cho du bao dinh min tai OP giai doan 2000 — 2020

4.7 Nhan xét

Tuwr cac phan tich ta rut ra dwgc mot so nhdn xét
sau:

Gié trj AIC, ME theo md hinh chudi thoi gian
md nhé hon nhiéu so v6i cidc md hinh t6i vu da
thiét 1ap khi st dung dir liéu gdc va dir liéu mo hoa
cho ca 3 noi OP, CM va GH. Nhu viy,ca 3 noi st
dung mé hinh nay phu hop nhét.
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So sanh dit liéu thuc té va ndi suy tir mo hinh,
cung voi cac tham so danh gia cho thay, mo hinh
chuoi thoi gian mo phu hgp dé du bao.

Két qua du bao cho thiy, dinh min c6 khuynh
huéng ting véi cac nam tiép theo, trong d6 tai GH
mirc d0 ting nhiéu nhat. Vi dac diém du bao
khuynh huéng c6 d6 tin cay kha t6t trong ngan han
ctia mo hinh thi day 1a két qua ma chung ta can
quan tam.
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5 KET LUAN

Bai béo dd d& xudt mo hinh chudi thoi gian mo,
trong du bao dinh man tai 3 tram do chinh cua tinh
Ca Mau: Ganh Hao, Ca Mauva Soéng Pdc. Cac tiéu
chuan thong ké cho thdy moé hinh d& nghi co uu
diém hon cdc mo hinh chudi thoi gian khong mo
xdy dung tir s6 liéu gbc va s litu mo héa. Cac
hinh v& cho thdy, dir liéu ndi suy tir mo hinh nay
kha sat v6i dir lidu thuc t& coa qua khir cho thiy
tinh twong d6i hop 1i ciia mo hinh xay dung. Sir
dung mé hinh dé xuét, ching t6i da du bao dinh
min tai 3 tram dén nim 2020. Cac két qua du bao
cho thdy dinh min c6 khuynh huéng ting trong
nhing nim tiép theo. Do dic diém cua dir liéu, mod
hinh dyu bdo xay dung chua thyc hién viéc kiém tra,
tuy nhién véi nhimg két qua da xay duyng mo hinh
& trén, ching t6i nghi ring két qua du bao 1a mot
thong tin dang quan tdm. M6 hinh chudi thoi gian
mo voi uu diém ndi bat dua vao su lién két xac
sudt cua dir liéu, khong doi hoi nhiéu di lidu qua
khr, c6 thé ap dung trong du bao cho nhiéu van dé
thuc té khac.
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