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TOM TAT

M5 hinh chum thoi gian md dang ¢é nhiéu ung dung trong cong tic dy bao, nhét 12 trong
c4c dy bdo kinh té. Trong nhimg nim gén day kha nhiéu cdng trinh da dugc hoan thanh theo
huéng nang cao d6 chinh x4c va gidm khéi lugng tinh todn trong md hinh chudi théi gian m&
ohur cac bai bdo ctia Chen va Hsu, Huamg, Kuo, Wu. Hau hét nh\mg phuong phép trén déu dya
vao ki thujt tao cic nhém quan hé logic m& cua Chen dé 13m gidm khi luomg tinh toan khi chi
cn thyc hién cic phép tinh s0 hoc thay vi céc phép tinh min-max nhu trong cic mé hinh clia
Song-Chissom. Yu da cha y dén sy lp lai cac thanh phan trong nhém quan hé logic mé cua
Chen va dua ra mé hinh chudi thei gian m& c6 trong sb.

Trong bai bdo nay, ching 13i dua ra mét cich xac dinh nhém quan hé logic mé phu thuge
vao thir ty théi gian. Nho khai nigm nhém quan hé md ndy va sir dung mé hinh chudi thi gian
mg co trong, ching 6i di dwa ra mot mé hinh chu01 thai glan mo cai bién. Tinh hiéu qua cua
mé hinh nay duoc chimg minh khi 4p dung cho 6 higu cua sé luomg sinh vién nhap hoc vady
béo cho chi sb chimg khodn Dai Loan.

Tir khéa: chudi thdi gian md, mé hinh chudi thoi gian mo ¢6 trong, nhém quan hé ma.

1. MG PAU

Chuox thoi gian mo va mé hinh chudi thoi gian mé béc nhit do Song va Chissom [1 - 3]
phit trién tir nam 1993. Sau céng trinh nay, mot loat cac bai bao ciia nhidu tac gia khac nhau tiep
tuc dyra trén y tuong nay dé dy bao chudi thot gian va img dung trong nhléu linh vyre khéc nhau
nhu du béo din s6, tai chinh, nhiét d9, nhu ciu dlcn, v.v. Gén diy co rét nhidu tac gia lién tuc
cai tién mG hinh chudi thoi gian mé dé dw béo dat két qua chinh x4c hon.

Chen [4] da dua ra phuong phap méi don gidn va hiru higu hon so voi phuong phép cua
Song va Chissom bing cach sir dyng cac phép tinh s hoc thay vi cdc phép tinh hop max-min
phirc tap troog xir li méi quan hé mo. Phuong phap ctia Chen chii yéu dya trén phucmg phép xiy
dung nhém quan hé logic mé. Nhiéu cong trinh tiép theo da sir dyng cach tiép can nay dé du bao
cho chudi th&i gian. Huarng [6] da sir dung c4c thong tin c6 truée trong tinh chit ctia chudi thon
gian nhu mirc d$ ting gidm dé dua ra md hinh heuristic chudi thoi gian mo. Cing dua trén
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tuéng nay, Dien [9] da su dung céc ham xac dinh mbi quan hé heuristic va cach xac dinh céc
diém giai mo.

Trong nhimg ndm gan day, mot sb tac gia da sir dung nhiéu ki thudt khéc nhau dé tim md
hinh hiru hiéu cho chudi théi gian md.  Nhimg ki thuét trong li thuyét tinh toan mém, khai phé dir
Jiéu, mang no ron va cac giai thuat nen ho4 déu dugc dua vao sir dung. Mot huéng khac 14 s
dyng phuong phap heuristic ¢ tinh dén xu huéng nhu [6, 9] hay su dung khéi niém 161 uu dém
dong nhu trong cac céng trinh 7, 11] dé xay dung cac thuat toan trong md hinh chudi th&i gian
mo. Mo hinh bic cao ciing dang duge trién khai c6 hiéu ?ua bt ddu tr bai bao cia Chen [5] va
dang tiép tyc nghién cuu nhu trong[lZ] Lee [8] va mdt so tAc gia khac da dua ra m6 hinh chudi
thén gian mé 2 hay nhiéu nhan 6.

Trong cong trinh ndy, ching t6i dua ra khai niém méi 1a nhém quan hé mo phu lhuoc thoi
gian. Kl x4c dinh nhém quan h¢ logic mo, Chen chi xé4c dinh céc cc tp md cb cung vé trai
trong méi quan hé mo ma khong dé y den thoi diém xudt hién caa timg thanh phan cta nhém
quan h¢ rong vé phai. Nhu vy c6 thé xay ra trudng hop cé nhimg phan tir trong nhém quan hé
mé xudt hién sau thoi didm t nhung cling ¢6 mat dé tham gia du bdo phan tir tai thei diém t. Didu
nay 12 khong hop li. Trong dinh nghia nhém quan h¢ logic mé méi ching t6i dua vao nhimg
phan tir trong vé phai ma xut hién truée thoi didm xudt hién clia thanh phan vé trai cia nhém
quan hé. Vi khai niém nhém quan h¢ logic mé phu thuge théi gian va s dung mb hinh chudi
thdi gian mo ¢b trong 6 chung t5i da xay dyng dugc mt thudt toan mdi dé dy bao. D chinh
x4c ciia md hinh chudi thei gian mé moi nay duqc cai tién kha nhidu so véi mé hinh cia Chen
va ciia Yu théng qua hai thi dy kinh dién 1a sé lugng sinh vién nhap hoc va chi s chimg khoan
Pai Loan.

Bdo cdo ndy c6 5 myc va phin két lugin. Sau phin m& diu s 1a phin dua ra cac khai lién
quan dén mé hinh chudi thai gian md, déng théi md ta cac thujt toén co ban lién quan dén dy
bao théng qua md hinh chudi thoi gian mé. D6 13 c4c thudt toan co ban cia Chen, mé hinh c6
trong cha Yu. Myc 4 dua ra mét cai bién dé x4c dinh nhém quan h¢ logic m¢& phy lhuoc Vvao quéd
trinh l;ch str. M6 hinh cai bién chudi thei gian m& Muyc thir 5 ép dyung md hinh cai tién dé dy
béo sb sinh vién nhip hoc cia Pai hoc Alabama, di béo chi sé ching khoan Dai Loan va xét
tinh hiéu qua cua thuft toan.

2. MOT SO KHAI NIEM

Trong phan ndy, cac khai niém vé méd hmh chudi thoi gian m& phuong dugc Song va
Chissom [1 - 3] phat men va dugc Chen [4] cii tién dé xay dyng md hinh dy bao cho chudi thai
gian duoc trinh bay tom 1AL,

Mot sb dinh nghia sau lién quan dén chudi thoi gian mo [4].

Dinh nghia I: Y(1) (t =...0,1,2,...) 1a mdt tap con cha R'. Y(1) 1a 13p nén trén 46 xéc dinh céc tip
mo fi(1). F(t) la thp chua cac p fi(1) (i=12,.). Khi do ta goi F(1) la chubi thei gian mo xac
dinh trén tap nén Y(1).

Dijnh nghia 2: Tai cic thoi diém ¢ va 1-1 c6 tdn tai mjt mbi quan hé mo giira £(1) va F(-1) sao
cho F(r) F(1-1) * R(1-1, 1) trong d6 * 14 ki hleu clia mdt toan nr xac dinh trén tap md. R(1- 11
1a méi quan hé mo. Ta cing cb thé ki hidu mbi quan bé mé giva F(1) va F(1-1) bing F-1) —
F(1).
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Néu dat 1'(1-1) A va F(i) = A, thi ta ki hiéu méi quan hé logic mo giwra chiing nhu sau: 4,
—A, Viét nhr thé ndy c6 thé hiéu Ia tap m& 4, duge suy ratir A4,

Dinh nghia 3: Nhém cic mbi quan hé md theo Chen.
Céc mbi quan hé logic cé thé 86p 1ai thanh mét nhém neu trong ki hleu trén néu cic quan
hé logic ¢6 cing mdt vé trai va c6 vé phai kbac nhau. Thi dy néu ta ¢6 cac mdi quan hé:
A, = A
A, > A,
thi chiing c6 thé gdp chiing thanh nkém cac moi quan hé logic mo sau:
A = A, An

Dinh nghia 4: Nhom cac mbi quan hé logic mé& ¢6 1ap theo Yu [10].
Néu ta c6 cc mbi quan hé :
Ay A A 2 An A S A
Thi nhém quan hé logic md& theo Yu s& duge dinh nghia nhr sau:
A, = A A Ax

Nhém quan, hé logic m¢ theo Yu khic dinh nghia cia Chen 14 trong vé phai tip m& A4,
dugc 13p lai hai lan.

3. MQT SO THUAT TOAN TRONG MO HINH CHUOI THOT GIAN MO

Thuit todn cua Song va Chissom kha phirc lap vi phai tinh gid tr{ max-min trong méi quan
hé mo. Chen d cé mot s6 cai tién nén dé tinh mdi quan hé md chi cin sir dung chc phép tinh 6
hoc dom gian.

Thuat toan cia Chen [4] cai tién thudt todn cia Song-Chissom bao gbm mdt sb budc sau:

1. Xéc dinh tap U bao g?)m khoang gia trj cia chus.l thoi gian. Khoang nay xéac dinh tir
gié trj nhd nhat dén gia tri 1on nhat cé thé cua chudi thdi gian.

2. Chia khoéng gia trj va xéac djnh péc tap md trén tap U. Vin dé 4§ dai cua khoang chwra
datra va s6 luong khoang lay bat ki.
M hod céc dir ligu chudi thai gian

4. Thiét 13p cac méi quan hé logic md, thém quan hé logic me nhu Dinh nghia 3.

5. Du bao va giai md. Trong budc du bao chudi thoi gian md duge thie hién nhu sau:

Truong hop 1. Néu 4, — 4, va gi4 tri ham lhuoc cua 4, dat gid tri maximum tai doan
u;va diém gitra cua u, Ia m, thi dy bao ciia chubi thoi gian lai thai diém i 1a m,.

Truong hop 2: Néu ta c6 nhém quan hé logic md sau:
A > A Ay A, thigidtjdubiostla A,A,.Ay.. A,
Néu mymy,my, diém giira cua céc doan u, khi do gidi m& gia tri dy bio sé la:
my+m,+otm

»
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Tiueong hop 3: Néu vé phai cia méi quan hé mor 1a tréng 4, g
ihi gia tri dw bdo s& 12 4, va giai m& gié tri ndy sé la trung diém m, cia doan u; .

Yu [10] da xay dung mo hinh chudi thai gian md ¢4 frong dc xir li sy 1ap lai cac thp m&
xuét hién trong vé phai cua nhém quan hé mo. D61 v6i thir ty xuit hién cia cac thp mo trong
nhém quan hé logic md ta gén chiing vdi trong sb khac nhau. Phuong phép nay trong da s cic
trudng hgp cho 6 chinh xac cao hon. Duéi diy md ta thuit toan ciia Yu trong md hinh chudi
thdri gian mo bac nhit,

Burde 1: Xéc dinh tap U bao gém kho.’mg gid'trj cla chudi thi gian. Khodng nay xac dinh
nr gia m nho nhit dén gia m 16m nhét c6 thé coa chudi thai gian v chia khoang nay thanh ciac
doan d& x4c djnh tip cac bién ngén ngit.

Bude 2: Xac dinh cic tip mo xac dinh trén céc bién ngdn ngir trén va m& hod cac gia tri
lich str.

Buéc 3: Thié'l Jap mdi quan hé més va nhém quan hé mo. Trong nhém quan hé mo thiét I3
toan b lich str xuét hién cac tap md c6 trong vé phai cia méi quan bé logic md theo thir ty xuat
hién. Thi dy néu cé cic quan hg mo sau: 4, > 4; A, - A,, 4, > A4, . A > A4;, 4, 5 4, thi
nhém quan hé logic m& c6 dang A, — Ay 4, A1, 43,4,

Bude 4 : Dy bao nhu thuét todn cia Chen theo céce ludt khic nhau.

Burde 5: Néu xdy ra cAc truomg hep nhu cic Trudmg hop 1 vd 3 cia thudt todn Chen thi
phin gidi m& dugce gilr nguyén. Con roi vao Tmcmg hop 2 ¢6 xuét hién nhom cac quan hé logic
mo A, = AyAg.. Ay vamy mp..myla diém gilra clia cac doan tuong tmg véi cac bién ngon
DEW 4y ;... uy ta $€ gan cAc trong 1, 2. ...,k khi gidi m& gia trj dy bdo A; theo cong thirc sau:

IXmy +2Xm, + ... +kXm,
1+2+..+k

4. THUAT TOAN CAl BIEN

Nhién lhéy rang trong Djnh nghia 3 nhém quan hé logic mé khéng xac dinh thoi diém xuét
hién cia mdi phan tir 4, Chinh vi vay khi tao nhém quan h¢ logic m¢ dang 4, —)A,, A Aip
thi cac thanh phén ciia vé& phai xuét hién tai nhiéu thdi diém khéc nhau. Néu tacé moi quan hé
Fa-1) —)F(l) va img v&i F(t-1) va F(t) 14 cac tap mé A,(r- 1), Ax(1) thi ta s& c6 mdi quan hé 4,(t-1)
— Ay(t). V& tdng thé nhom quan hé logic m&r phai dugc viét 4,(1) — Au(t]),A,2(12),..., Ap(tp).

Tir ddy c6 thé dinh nghia nhom quan hé¢ logic m& phy thude thai gian nhu sau..

Djnh nghia 5: (Nhém quan hé logic mé phy thudc thi gian)

M&i quan hé mo ta déu xac dinh tir quan h¢ F(r-1) —E(). Néu nhu rén ta dat F) = A
va F(t-1)=4, (1-1) thi ta c6 mbi quan hé A, (-1) = A,(1). Néu tai thoi diém 1 1a ¢6 cac méi quan
hé m&r: 4,(1-1) = A, (1), A (t]-1) = A,(t1),..., A (th-1) — A y(tk) thi nhom quan hé logic my

At-1) = A1), Ay (11),A,5(12)..... Ap(1p)
Vvéi cic gid i t1, 12, ...tp St dupc goi la nhém quan hé mé phu thuéce thoi gian.
C6 thé lhay ring trong vé phal cua nhém quan hé logic m& trén chi gii Jai céc 1ip ;g b

.théri diém xudt hién truge thoi diém t.
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Tir dinh nghia nhém quan h¢ logic nay, ching t6i dua ra thut toan dya trén thult toan
chudi thi gian mé ¢6 trong s clia Yu.
1. Xic dinh tap nén. Tép nén U duoc xéc dinh nhu sau: 1y gi trj 16n nhat f., va nho nhét
Join cUa chuoi thoéi gian va U =[fou-fi. fuactfo] trong d6 f,.f; 12 nhimg gid tr duong nao
d6. Chia doan U thanh m khoang con bang nhau u,, ,....u
2. Xay dyng cac tdp md A, tuong img véi cdc khoang con nhu trong trong bude 2 va sir
dung cic him thudc tam giac cho mdi khodng con ciia phép chia vA m& hod cac gid tri
chudi thoi gian.
. Xay dyng mi quan h¢ m& va xéc dinh nhém céc quan hé logic md theo Pinh nghia 5.
. Dy bdo chudi thdi gian mé theo céc ludt sau:
Ludgr 1: Néu nhém quan kg mé A4, — £ thi gié trj du bio mo tai thon diém t s3 1a 4,
Lugt 2: Néu nhém quan hé logic més c6 dang A, — 4, gié trj dyr bio mo tai thai diém t
s€la A
Lugt 3: Néu nhém médi quan hé md phy thugc thdi gian cé dang 4, — A, 4,2 Ay, thi
gid tr dy bao s€ la: A,,.4,,... 4,5
5. Giai m& dya vao cac luft dy béo:
Lugit I: Néu nhém quan hé moy ctia la rdng khi d6 gid tri dy béo coa F(1) I3 gid tri 4, va
giai mo sé 1a diém gira cua khoang v,
Sforecast = m,
Lugt 2: Néu nhom quan hé logic mds c6 dang A, — A, va néu diém giira cia khoang uy 1a
my thi

2w

Sforecast = m;
Lugt 3: Néu mbi quan hé m bic cao c6 dang A,y — Ay, A,z... A, thi gid tri dy béo s la:
IXm, +2Xm, +..+kxm,
1+2+..+k

forecast =

Vi My my.my la diém gilra cua cac doan tuong tmg.
5. VviDy
5.1. Du bao sé lwgng sinh vién nhép hoc
Dé xem xét tinh higu qué cia dinh nghia moi vé nhom quan hé logic mo, chudi du liéu vé
56 lugng hoc sinh nhép hoc cua Truong dai hoc Alabama dugc sir dung bay la thi dy méu duge
dura ra trong bai béo cua Song va Chissom [2 - 3] va dugc nhiéu tac gia sir dung dé so sanh.

Bang 1. S6 hegng sinh vién nhap hoc.

T Nam Sbsinhviea | Nim 54 sinh vién

1971 13085 1982 15433

1972 13563 1983 15497
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1973 13867 1984 15145
1974 14696 1985 15163
1975 15460 1986 15984
1976 15311 1987 16859
1977 15603 1988 18150
1978 15861 1989 18970
1979 16807 1990 19328
1980 16919 1991 19337
1981 16388 1992 18876

Thudt toan cai tién cho chudi théi gian m& bao gdm cac bude sau day va ap dung cho sb
liéu tai bang trén.

Burée I: Xay dymg tap nén U. Xac djnh gia i 16n nhdt va nho nhét cia chudi thoi gian trén
la 19337 va 13055 sinh vién. Do vy tap nén U dugc xic dinb la gia trj trong khoang

[13000,20000]. Tap U dugc chia thanh 7 khoang uy, u,, ..., u7 véi d6 réng 12 1000 nhu trong [4],
nhu viy cac khoang s 1a: u, =[13000,14000], u, = [14000,15000], ..., u; = [19000,20000].

Buroc 2: Xdy dymg céc tdp mo xac dinh trén céc bién ngbn ngir 14 cac khoang da chia

Trong bude ndy ta xac dinh lai cic 1dp m& A, tuong img véi timg khoang va cb thé gan lai
cac gid trj ngdo ngir cho timg tdp md nay. Cac tp mo' 4, i = 1,2,...,7 dugc dinh nghia nhu sau:

Ar=1/u; + 0.5/ + 0lug +....+ 0/ug + 0/u;

A =0.5/uy + uy + 0.5/u3 +...+ O/ug + O/u,

Ag = 0/up + 0/uy + ..+ 0.5/us + 1ug + 0.5/uy
Ay =0y + Oy + ..+ Olus + 0.5/ug + 1/uy
Burée 3: Xac dinbh mdi quan hé mé va nhém quan h¢ mo phu thudc théi gian

X dinh cic moi quan hé md theo thai gian, Cie mbi quan hé my dau tien voi (=1, 2,7
6 thé viét nhu saw: A,(1)— A,(2), A1(2) = A)(3). A1(3)—> Ay(4)... . A:(6)— Aq (7). Tuwong ty ¢6
1ap cdc mdi quan h¢ mo cho cac thai diém tiép sau cho dén 1=22.

Sau d6 13p cic nhom quan hé mé theo Dinh nghia 7 & phan trén. Thi dy ta co thé nhén duge
mdt nhom quan h¢ mé lién quan dén vé trai 4, nhung tai thoi diém khéc nhau ¢ = 70=8 ¢ - 9
ta lai c6 nhém quan h¢ logic m& khic nhau: 43(7)— A5 As,  Ay(8)— Az, A,
A3 A3A3A,s Toan thé cac nhém quan hé mo sé duge thé hién dudi Bang 2.
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Nhém quan hé logic mo phu thube théi gian trong mé hinh chudi thoi gian mo

Bing 2. Cic nhém méi quan hé me.

Gidtri| Théi | Gid tri | Nném QH Nhéom QHLG m& Yu Nhém QH logic m& méi
diém | md& | m¥ Chen
13055 t=1 (Al
13563| t=2 |Al Al,A2 AlLALA2 Al
13867| 1=3 |Al Al,A2 AlLALLA2 AlAl
14696| t=4 |A2 Al,A2 AlLALLA2 AlLAlLA2
15460| t=5 |A3 A3 A3 A3
15311] t=6 |A3 A3,A4 A3,A3,A3,A4,A3,A3,A3,A3.A4 |A3
15603| t=7 |A3 A3,A4 A3,A3,A3,A4,A3,A3,A3 A3,A4 |A3,A3
15861 t=8 |A3 A3.A4 A3,A3,A3,A4,A3,A3,A3. A3.A4 |A3 A3 A3
16807, t=9 |A4 A3,A4 A3,A3,A3,A4,A3,A3,A3,A3,A4 |A3.A3,A3,A4
16919 t=10 [A4 A3,A4,A6 |A4,A4,A3,A6 Ad
16388 t=11 [A4 A3,A4,A6 |A4,A4.A3.A6 A4.A4
15433 t=12 |A3 A3,A4,A6 |A4,A4,A3.A6 Ad4,A4,A3
15497| t=13 |A3 A3,A4 A3.A3,A3,A4 A3,A3,A3,A3,A4 |A3,A3,A3,Ad,A3
15145 t=14 |A3 A3,A4 A3,A3,A3,A4,A3,A3,A3,A3,A4 |A3,A3,A3,A4,A3,A3
15163) t=15 |A3 A3,A4 A3,A3,A3,A4 A3,A3.A3,A3.A4 |A3,A3,A3,A4,A3,A3,A3
15984| t=16 |A3 A3,A4 A3,A3,A3,A4,A3,A3,A3,A3,A4 |A3,A3,A3,A4,A3,A3,A3,A3
16859 t=17 |A4 A3,A4 A3,A3,A3,A4,A3,A3,A3,A3,A4 |A3,A3,A3,A4,A3,A3,A3,A3,A4
18150( t=18 [A6 A3,A6 Ad4,A4,A3 A6 A4,A4,A3,A6
18970 t=19 |A6 A6,A7 A6,A7 A6
19328] t=20 |A7 _ |A6A7T  |AGAT A6,AT
19337| t=21 |A7 AG,AT A7,A6 A7
18876| t=22 |A6 A6,A7 A7,A6 AT,A6

Tir bang trén, co thé lhéy nhém cic quan hé mg phu thude thdi gian khac vai nhém quan
hé mé& duge xac dinh theo phuong phap cua Chen va Yu.

Budc 4, 5: Dy bao va giai md theo cic lufit d2 mo ta & trén cb tinh dén trong sé. Két qua

tinh toan cba phuong phép cai

€n va cac phuong phap khac dugc dua ra trong Bang 3 dudi day:

Bang 3. K& qua dur bo cia cac phuong phap khac nhau.

Phuong phip | Phuwong phip
Nim S lugng SV Chen Yu Cij tién

1971 13055

1972 13563 14000 14000 13500
1973 13867 14000 14000 13500
1974 14696 14000 14000 14000
1975 15460 15500 15500 15500
1976 15311 16000 15789 15500
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1977 15603 16000 15789 15500 B
Nim S legng SV P/phip Chen | P/phip Yu Cii tién

1978 15861 16000 15789 15500
1979 16807 16000 15789 15900
1980 16919 16833 17000 16500
1981 16388 16833 17000 16500
1982 15433 16833 17000 16000
1983 15497 16000 15789 15767
1984 15145 16000 15789 15690,5
1985 15163 16000 15789 15643
1986 15984 16000 15789 15611
1987 16859 16000 15789 15789
1988 18150 16833 17000 17000
1989 18970 19000 19167 18500
1990 19328 19000 19167 19167
1991 19337 19000 18833 19500
1992 18876 19000 18833 18833
MSE 407507,3 407321,5 267438,4

Dé so sanh cac két qua dy bao theo cac phuong php khéc nhau, ta sir dung sai sb trung
binh binh phuong MSE theo céng thirc:

f-g)

MSE:’:‘—
trong 6 /; 14 gia trj thyc con g, 13 gid trj d{# béo.

Két qua sai s6 theo cac phwong phip dugc dua ra trong Bang 4.

Algorithms/MSE

Bdng 4 So sanh higu qua thujt toan.

Thuit toan Chen ‘

MSE

407507,3

Két qua tinh todn cho th:

dugc sai s6 MSE chi bang n:

Thuit toan Yu

cua Yu cho sai s6 tuong duong véi thuat toan cua Chen.

Hinh 1 v& dudi ddy so sanh két qua tinh toan theo
cua Chen va Yu. C6 (hé nhan thay do thi cha phuong pl

vai hai phuong phap Chen va

666

Yu.

407321,5

Thuit toan cai bién
267438,4

y trong trudng hop don gian clia mé hinh bac 1 ching ta d3 thu

a so véi thudt todn co ban cua Chen trong khi thudt ton c6 trong

phuong phap céi tién va phuong phap
hép cii tién phan dnh xu thé té( hop so
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So sanh cic md hinh dv bao
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Hinh 1. D6 thj két qua dy béo s8 sinh vién nhip hoc.
5.2. Du b4o cho chi s chimg khoan Dai Loan
Ap duyng thujt todn cai tién trén dé dy béo cho chudi dir liu chi sé th trrdng ch\mg khodn
Pai Loan TAIFEX ma ciing duge nhiéu tic gia sir dung dé kidm dinh thuat todn Sé liéu dugc

dua ra trong Bang 5.

Badng 5. GiA trj chi s6 chimg khodn Dai Loan.

GlaTriThue | NgayThang | GiaTriThuc J| NgayThang | GiaTriThuc

7381908 7552 24/08/1998 6955 11/9/1998 6726,5
4/8/1998 7560 25/08/1998 6949 14/09/1998 6774,55
5/8/1998 7487 26/08/1998 6790 15/09/1998 6762
6/8/1998 7462 27/08/1998 6835 16/09/1998 6952,75
7/8/1998 7515 28/08/1998 6695 17/09/1998 6906




{ 10/8/1998 7365 29/08/1998 6728 18/0’9/)698 ?—""6842,;
11/8/1998 7360 31/08/1998 6566 1 5‘/93/1698 7039 |
12/8/1998 7320 1/9/1998 6409 21/09/1998 6861 | 1
13/08/1998 7291 2/9/1998 6430 2/09/19 6926
14/08/1998 7320 3/9/1998 6200 23/09/1998 1 6852
15/08/1998 7300 4/9/1998 64032 2410971998 | 6890
17/08/1998 7219 5/9/1998 6697,5 25/09/1998 | 6871 |
18/08/1998 7220 7/9/1998 67223 38/09/1998 o] |
19/08/1998 7285 8/9/1998 6859,4 29/09/1998 6806 |
20/08/1998 7274 9/9/1998 6769,6 30/09/1998 6787
21/08/1998 7225 10/9/1998 6709,75

Tap nén U duge xdc dinh U = [6200,7600]. Chia tap nén thanh 14 khoang mdi khoang c6
A6 dai 100. Tir ddy xac dinh cac tap mo:

Ay = 1luy + 0.5/us + Olug +...+ 0/uyy + 0/uyy

Ay =05/, + 1uy + 0.5/uy +...+ 0/uys + 0/uyy

Ay =0y + 0 uy + ..+ 0.5/, + Vuyy + 0.5/u;4

Ay =0y + Quy + ...+ 0upy + 0.5/uy3 + 1/uyy
Sir dung c4c buée trong thudt toan cai bién ¢6 thé thu durgc két qua nhu trong Bang 6.

Badng 6. Ké1 qua dy bio clia cac phuoog phép khac nhau.

Ngay thing Thoi diém | Gid orj thure | Gid trimo | Chen method | Yu method Cai tién
8/3/1998 t=1 7552 Ald
8/4/1998 t=2 7560 Al4 7450 7416,67 7550
8/5/1998 t=3 7487 Al3 7450 7416,67 7483,33
8/6/1998 t=4 7462 Al3 7500 7516,67 7450
8/7/1998 =35 7515 Al4 7500 7516,67 7516,67
8/10/1998 =6 7365 Al2 7450 7416,67 7416,67
8/11/1998 =7 7360 Al2 7300 7296,67
8/12/1998 =8 7320 Al2 7300 7296.67 7350 B
8/13/1998 =9 7291 All 7300 7296,67 7300
8/14/1998 =10 7320 Al2 718333 7169,05 LI
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Nhom guan hé logic m¢ phy thuée thi gian trong mé hinh chubi thoi gian me

8/15/1998 =1 7300 Al2 7300 7296,67 7320
8/17/1998 t=12 7219 All 7300 7296,67 7296,67
8/18/1998 t=13 7220 All 7183.33 7169,05 7283,33
8/19/1998 t=14 7285 All 7183 33 7169,05 7266,67
8/20/1998 t=15 7274 All 7183.33 7169,05 7260
8/21/1998 t=16 7225 All 7183.33 716905 7256,67
8/24/1998 t=17 6955 A8 7183.33 7169.05 7169,05
8/25/1998 t=18 6949 A8 6850 6863,33 6950
8/26/1998 t=19 6790 Ab 6850 6863,33 6816,67
8/27/1998 =20 6835 AT 6775 6794,44 6850
8/28/1998 1=21 6695 AS 6850 6843,33 6650
8/29/1998 t=22 6728 A6 6750 6750 6750
8/31/1998 t=23 6566 A4 6775 6794,44 6650
9/1/1998 =24 6409 A3 6450 6450 6450
9/2/1998 6430 A3 6450 6483,33 6450
9/3/1998 6200 Al 6450 6483.33 6316,67
9/4/1998 6403.2 A3 6450 6450 6450
9/5/1998 6697.5 AS 6450 6483,33 6483,33
9/7/1998 67223 A6 6750 6750 6750
9/8/1998 6859.4 A7 6775 6794,44 6750
9/9/1998 6769 6 A6 6850 6843,33 6716,67
9/10/1998 t=32 6709.75 A6 6775 679444 6750
9/11/1998 t=33 6726.5 Aé 6775 6794,44 6750
9/14/1998 t=34 6774.55 A6 6775 6794,44 6750
9/15/1998 t=35 6762 A6 6775 6794,44 6750
9/16/1998 t=36 6952 75 A8 6775 679444 6794,44
9/17/1998 =37 6906 A8 6850 6863,33 688333
9/18/1998 (=38 6842 A7 6850 6863.33 6870
8/19/1998 t=39 7039 A9 6850 6843,33 6883,33
9/21/1998 t=40 6861 A7 6850 6850 6850
9/22/1998 t=41 6926 A8 6850 6843,33 6910
9/23/1998 t=42 6852 A7 6850 686333 6863,33
9/24/1998 t=43 6890 A7 6850 6843.33 6863.33
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9/25/1998 1=44 6871 A7 6850 684333 | 6878,57 |
9/28/1998 (=45 6840 A7 6850 6843,33 687143
9/29/1998 1=46 6806 A7 6850 684333 6866,67
9/30/1998 =47 6787 A6 6850 6843,33 6843,33
MSE 9658,10 10138,09 4676,51

Dé so sanh chc két qua dy béo theo cic phuong phap khic nhau, sai s& trung binh binh
phuong MSE theo c¢éng thirc duge sir dung:

i‘,(f, -g)
MSE==
n

trong d6 f; 1a gia trj thyc con g, 1a gia trj du béo.
Két qua sai s6 theo cic phuong phap dugc dua ra trong Béng 7.

Bang 7. So sanh hiéu qua thuit toan.

‘ Algorithms/MSE Thuit todn Chen Thuit todn Yu Thuit toan cii bién

‘ MSE 9658.10 10138.09 4676,51

Mot 14n nira két qua nay cho lhéy hiéu qua cia thuat lqém aé 3(u.'«‘1! chi gin b:ing nira cia
thut todn Chen trong khi thudt toan ¢6 trong cua Yu lai cho ket qua 16i hon thuét toan cua Chen.

6. KET LUAN

Bii bao nay dua ra mt cai bién mi dé sir dung duge trong mé hinh chudi thoi gian mé.
Tuong fy nhu cai bién cua Yu khi x4y dyng nhém quan hé logic mé da tinh dén sy lap lai cla
céc gid Ir tring nhau bén vé phai v ghn trong khic nhau cho timg vi tri cia gi trj 6, ching toi
xét thoi diem xvét hign cha n‘mg‘gié tri vé phai moi quan h¢ logic md. Nhu vé)" tai timg thoi
diem, nhém quan hé logic me ddi véi vé trai gidng nhau nhumg lai khac nhau & vé phai. Véi
dinh nghia méi nay vé nhém quan h¢ logic m& phu thuge théi gian, chua cin sir dung céc
phuong phép néng cao dé chinh xéc khac nhu phan doan lai, sir dung chudi thei gian md bac cao
hay md hinh hai nhn t5 [5 - 9], két qua da tét hon rat nhidu so véi thuét todn co ban coa Cflen.

Nhoém cac quan hé logic mo 12 khai niém co‘bén dé cai tién cac thuat toan trong mé hinh
chudi théi gian mé. Chang duoc sit dyng trong hau hét cac cong trinh sau niy cla cdc tic gia
khic nhau. Chinh vi vy, sir dung nhém quan hé¢ m& méi ndy trong céc phuong phéap cai tién
khéc nhau hi vong s& 1am ting higu qua cua cac thuit toan nay.
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ABSTRACT

FUZZY TIME-DEPENDING LOGICAL RELATIONSHIP GROUPS IN FUZZY TIME
SERIES MODELS

Nguyen Cong Dieu'-?

!Institute of Information Technology, VAST, 18 Hoang Quoc Viet, Cau Giay. Hanoi
“Thang Long University, Dai Kim, Hoang Mai, Hanoi

Email: nedieu@ioit.ac.vn
Fuzzy time series models have many applications in forecasting, especially in the

economic forecast. In recent years many works have been completed towards improving
accuracy and reducing the amount calculated in fuzzy time series models such as the article by
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Nguyén Céng Diéu

Chen and Hsu, Huamg, Kuo, Wu. A different approach to improve efficiency for time series
prediction is to use fuzzy techniques in data mining such as clustering, neural networks, ... to
build the model. The most of methods are based on the technique of Chen’s fuzzy logic
relationship groups to reduce the amount of computation to just perform arithmetic calculations
instead of min-max as in the model of Song-Chissom. Yu (2005) developped the recurrent fuzzy
relationships and contructed the weighted fuzzy time series model.

In this paper, we propose a modified way to define fuzzy time-depending logical
relationship groups. Thanks to the new concept of fuzzy relationship groups, the new fuzzy time
series model is proposed. Using this model for forecasting fuzzy time scries model, we obtained
better results for enroliments and Taiwan stock index.forecasting than Chen and Yu results.

Keywords: fuzzy time series, weighted fuzzy time series model, fuzzy logical relationship
groups.
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