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TOM TAT 

Mo hinh chuoi thai gian ma dang co nhi6u iing dung trong cong tac du bao, nhdt la trong 
cac dir bao kinh te. Trong nhiing nam gan day kha nhieu cong trinh da dugc hoan thanh theo 
huong nang cao dp chinh xac va giam khoi luang tinh toan trong mo hinh chuoi thai gian ma 
nhu cac bai bao ciia Chen va Hsu, Huamg, Kuo, Wu. Hau h8t nhirng phuang phap tren d6u dua 
vao kl thuat tao cac nhom quan he logic ma cua Chen de lam giam khoi luong tinh toan khi chi 
can thyc hien cac phep tinh so hoc thay vi cac phep tinh min-max nhu trong cac mo hinh cua 
Song-Chissom. Yu da chii y din syr lap \^i cac thanh phan trong nhom quan he logic ma cua 
Chen va dua ra mo hinh chuoi thai gian ma co trong so. 

Trong bai bao nay, chiing toi dira ra mot each xac dinh nhom quan he logic mo phu thupc 
vao thii tu thoi gian. Nho khai niem nhom quan he ma nay va su dung mo hinh chuoi thai gian 
ma CO trpng, chiing toi da dua ra mot mo hinh chudi thai gian mof cai bien. Tinh hieu qua ciia 
mo hinh nay duoc chung minh khi ap dung cho s6 heu cua s6 luong sinh vien nhap hpc vady 
bao cho chi s6 chung khoan Dai Loan. 

Tic khoai chuoi thai gian md, mo hinh chuoi thai gian ma co trpng, nhom quan h6 ma. 

1. MOf BAU 

Chuoi thoi gian mof va mo hinh chuoi thoi gian mo bac nhat do Song va Chissom [1 - 3] 
phat trien tir nam 1993. Sau cong tiinh nay, mot loat cac bai bao cua nhigu tac gia khac nhau tiSp 
tuc dua tren y tuang nay de dy bao chuSl thai gian va ung dung trong nhiSu ITnh vyc khac nhau 
nhu dy bao dan so, tai chinh, nhiet dp, nhu cau dien, v.v. Gan day co rat nhieu tac gia lien tuc 
cai tien mo hinh chuoi thai gian ma de dy bao dat ket qua chinh xac hon. 

Chen [4] da dua ra phuong phap m6i don gian va hiiu hieu hon so voi phuang phap cua 
Song va Chissom bang each su dung cac phep tinh so hpc thay vi cac phep tinh hpp max-min 
phuc tap trong xu li moi quan he ma. Phuang phap cua Chen chii y6u dua tren phuang phap xay 
dung nhom quan he logic ma. Nhieu cong trinh tiep theo da su dung each tiep can nay dS dy bao 
cho chuoi thai gian. Huamg [6] da su dung cac thong tin co truac trong tinh chdt ctia chu6i thai 
gian nhu miic dp tang giam de dua ra mo hinh heuristic chu6i thoi gian ma. Cflng dya tren tu 
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tuang nay, Dieu [9] da sir dung cac ham xac dinh moi quan he heuristic va each xac dinh cac 
diem giai ma. 

Trong nhiing nam gin dSy, mot s6 tac gia da sir dung nhi8u Id thuat khac nhau d6 tim mo 
hinh hiiu hi8u cho chuoi thoi gian ma. Nhflng ki thuat trong li thuyet tinh toan mem, khai pha dir 
lieu, m^ng no ron va cac giai thuat ti6n hoa dSu duac dua vao sfl dung. Mpt huang khac la su 
dung phuong phap hetnistic co tinh den xu huong nhu [6, 9] hay sit dung khai niem toi uu dam 
dong nhu trong cac cong tiinh [7, 11] de xay dyng cac thuat toan trong mo hinh chuoi thoi gian 
mo. Mo hinh bac cao ciing dang dugc trien khai co hieu qua bat dSu tir bai bao cua Chen [5] va 
dang tiSp tuc nghien cim nhu trong[12]. Lee [8] va mot so tac gia khac da dua ra mo hinh chuoi 
thai gian mo 2 hay nhi6u nhan to. 

Trong cong trinh nay, chiing t6i dua ra khai niem moi la nhom quan he mo phu thu6c thoi 
gian. Khi xac ditih nhom quan he logic ma, Chen chi xac dinh cac cac tap mb co ciing ve trai 
trong moi quan he mo ma khong de y den thoi diem xuat hien cua tung thanh phan cua nhom 
quan he trong ve phai. Nhu vay c6 the xay ra tniong hgp co nhiing phSn tfl trong nhom quan he 
ma xuat hien sau thoi diem t nhung cflng co mat de tham gia du bao phan tu tai thoi diem t. Dieu 
nay la khong hgp li. Trong dinh nghia nhom quan he logic ma moi chung toi dua vao nhiing 
phSn tfl trong ve phai ma xuat Men truac thai diem xuat hien cua thanh phan ve trai cua nhom 
quan h$. Vol khai niem nhom quan he logic ma phu thupc thoi gian va sii dung mo hinh chuoi 
thai gian mo co trpng sd chiing toi da xay dung dugc mgt thuat toan moi dk du bao. D6 chinh 
xac cua mo hinh chu6i thai gian ma moi nay dugc cai ti6n kha nhieu so vai mo hinh cua Chen 
va cua Yu thong qua hai thi du kinh di8n la so lugng sinh vien nhap hgc va chi so chiing khoan 
Dai Loan. 

Bao cao nay co 5 muc va phin ket luan. Sau phSn ma dau se la phan dua ra cac khai lien 
quan den mo hinh chuoi thai gian mo, ddng thai mo ta cac thuat toan ca ban lien quan d6n du 
bao thdng qua mo hinh chu6i thdi gian md. Do la cac thuat toan co ban ciia Chen, mo hinh co 
trpng cfla Yu. Muc 4 dua ra mgt cai bien dk xac dinh nhom quan he logic md phu thupc vao qua 
trinh lich sfl. Mo hinh cai bien chudi thdi gian md Muc thu 5 ap dung mo hinh cai ti6n dk du 
bao s6 sinh vien nh|p hgc ciia Dai hgc Alabama, du bao chi s6 chung khoan Dai Loan va xet 
tinh hi?u qua cfla thuat toan. 

2. MQT SO KHAI NIEM 

Trong phan nay, cac khai niem ve mo hinh chuoi thdi gian md phuang dugc Song vd 
Chissom [1 - 3] phat triln va dugc Chen [4] cai tiln dl xay dung mo hinh dy bao cho chudi thdi 
gian dugc trinh bay tdm tat. 

Mdt sd dinh nghia sau lien quan den chudi thdi gian md [4]. 

Dinh nghia 1: Y(t) (t =...0,1,2,...) la mgt tap con cfla R'. Y(t) la tap nln tren do xac dinh cac tap 
md Ut). F(t) la tap ehita cac tap f,(t) (i = 1,2,...). Khi dd ta gpi F(t) la chudi thai gian ma xdc 
dinh tren tap nen Y(t). 

Dinh nghm 2: Tai cac thdi diem t va t-1 co tdn tai mdt mdi quan he md giiia F(t) va F(t-1) sao 
cho F(t) = F(t-l) * R(t-1, t) trong do * la ki hi?u cfla mOt toan tur xac dinh tren tap md. R(t.] ti 
la moi quan hi ma. Ta cung co the ki hieu mdi quan h? md giua F(t) va F(t-1) bing F(t 1) ~i 
F(t). 
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Nhom guan he logic ma phu thuoc thai aian trona mo hinh chuBi thai aian ma 

Neu dat F(t'l) = Aj va F(t) = Aj thi ta Id hieu moi guan he logic ma giiia chiing nhu sau: A, 
->Aj_ Vilt nhu thi nay cd thi hilu la tap md A, dugc suy ra tfl A,. 

Binh nghia 3: Nhom cac mdi quan he md theo Chen. 

Cac moi quan he logic co the gdp lai thanh mgt nhdm neu trong ki hi?u tren neu cac quan 
he logic cd cung mpt ve trai va c6 vl phai khac nhau. Thi du nlu ta cd cac mdi quan he: 

A, ->Ak 

A,^A„ 

thi chung cd the gOp chiing thanh nhom cdc moi quan he logic ma sau: 

A, ->Ak,A„ 

Dinh nghTa 4: Nhom cac mdi quan he logic md cd l|.p theo Yu [10]. 

Neu ta cd cac mdi quan he : 

Ai ->Ak; ,Ai -^A„ ;A, ->Ak 

Thi nhdm quan he logic md theo Yu se dugc dinh nghia nhu sau: 

A, —>Ai;,A^,Ai; 
Nhdm quan he logic md theo Yu khac dinh nghia cua Chen la trong ve phai tap md A^ 

dugc lap lai hai lan. 

3. MOT SO THUAT TOAN TRONG M 6 HINH CHUOI T H d l GIAN MOf 

Thuat toan cfla Song va Chissom kha phuc tap vi phai tinh gia tri max-min trong moi quan 
he md. Chen da co mgt sd cai tien nen de tinh mdi quan he md chi can sfl dyng cac phep tinh sd 
hpc don gian. 

Thuat toan cua Chen [4] cai tien thuat toan cua Song-Chissom bao gom mpt sd budc sau: 

1. Xac dinh t3p U bao gdm khoang gia tri cfla chudi thdi gian. Khoang nay xac dinh tfl 
gia tri nhd nhdt din gia tri ldn nhdt cd the cua chudi thdi gian. 

2. Chia khoang gia tri va xac dinh cac tap md tren tap U. Van de dp dai cfla khoang chua 
dat ra va sd lugng khoang lay bSt ki. 

3. Md hoa cac du lieu chudi thdi gian 

4. Thilt lap cac mdi quan he logic md, nhdm quan he logic md nhu Dinh nghia 3. 

5. Dy bao va giai md. Trong budc dy bao chudi thai gian md dugc thyc hien nhu sau: 
Truang h(rp I: NIU AJ —» A, va gia tri ham thudc cfla A, dat gia tri maximum tai doan 

H, va diem giua cua u, la m, thi du bao cfla chudi thdi gian tai thdi diem i la m,. 
Truang hop 2: Neu ta cd nhdm quan he logic md sau: 

A, —>Aji,Aj2, ..Ajp thi gia tri dy bao se la A,j,A,2 .Aji.--Ajp 
Neu mjt, mj2,,... mjp diem giua cua cac doan u, ,khi do giai md gia tri du bao se la: 

m.,-\-m A 



Nguven Conu 

Truang hap 3: Neu vl phai ciia mdi quan he md la trdng A,-^0 
ihi gia tri dy bao se la A, va giai md gia tri nay se la tnmg dilm m, cfla doan M, . 

Yu [10] da xay dyng md hinh chudi thdi gian md co trong dk xit li sy l?p lai cac tap md 
xudt hien trong ve phai cfla nhdm quan he md. Ddi vdi thii tu xudt hien cua cac tap md trong 
nhdm quan he logic md ta gan chiing vdi trgng sd khac nhau. Phuang phap nay trong da sd cac 
tnrdng hgp cho do chinh xac cao han. Dudi day md ta thuat toan cfla Yu trong md hinh chudi 
thdi gian md bac nhat. 

Biro'c 1: Xac dinh tap U bao gdm khoang gia tri cua chudi thdi gian. Khoang nay xac dinh 
tfl gia tri nhd nhat den gia tri ldn nhSt cd the cfla chudi thdi gian va chia khoang nay thanh cac 
doan dl xac dinh tSp cac bien ngdn ngu. 

Birdc 2: Xac dinh cac tap md xac dinh tren cac biSn ngdn ngii tren va md hoa cac gia tri 
lich sfl. 

Bir^c 3: Thiet lap mdi quan he md va nhdm quan he md. Trong nhdm quan he md thilt ISp 
toan bg lich su xuat hien cac tap md cd trong ve phai cfla mdi quan he logic md theo thflr tu xuat 
Men. TM du neu cd cac quan he md sau: A, —> A2 ,A, -->Ai,A, ~> Ai , A, —^ A3 , A, —> At thi 
Tihdm quan he logic md cd dang A, —>A2,AiAi,A},Aj 

Birdc 4 : Du bao nhu thuat toan cfla Chen theo cac luat khac nhau. 

Birdc 5 : Neu xay ra cac trudng hgp nhu cac Trudng hop 1 va 3 cua thuat toan Chen thi 
phan giai md dugc giu nguyen. Cdn roi vao Trudng hgp 2 cd xudt Men nhdm cac quan hg logic 
md A, —>A,,,A,2.. A,p, va m,/, m,j,...m,A la diem giua cfla cac doan tuang iing vdi cac biln ngdn 
ngu «,/, u,2,-u,k ta se gan cac trgng 1, 2. ...,k khi giai md gia tri dy bao Ai theo cong thuc sau: 

Ixm,, +2xm,-, +....+k'y.m,t 

\ + 2 + ... + k 

4. THUAT TOAN CAI B I £ N 

Nhan thdy ring trong Binh nghia 3 nhdm quan he logic md khdng xac dinh thdi dilm xudt 
hien cua ihdi phdn tfl A,. Chinh vi vay khi tao nhdm quan he logic md dang A, -> A,i,A,2... Ajp, 
thi cac thanh phan ciia vl phai xudt Men tai UMIU thdi dilm khac nhau. Nlu ta cd mdi quan hg 
F(t-1) -^ F(t)ya ung vdi F(t-1) va F(t) la cac tap md A,(t-I), Ak(t) thi ta se cd mdi quan he A,(t-l') 
->Ak(t). v l tdng thi nhdm quan he logic md phai dugc vilt A,(t) -> A,,(tl),Aa(t2),...,Aip(tp). 

Tu day cd the dinh nghTa nhdm quan h? logic md phu thugc thdi gian nhu sau.. 

Binh nghia 5: (Nhdm quan he logic md phu thudc thdi gian) 

Mdi quan he md ta diu xac dinh tu quan he F(t-l)^F(t). Neu nhu tren ta dat F(t) = Ai(t) 
va F(t-l)=Aj (t-1) thi ta cd mdi quan h6 4 (t-1) -9 A,(t). N I U tai thdi dilm / ta cd cac mdi qiian 
he md : A/t-1) -^A,(t),Aj(tl-l) ~^Aa(tl) A/tk-l) ~^A,p(tk) thi nhdm quan h? logic md 

Aj(t-l)-^A,(t).A,j(tI),A;2(t2),....A.p(tp) 

vdi cac gia tri tl, t2, ...tp <t duac goi Id nhom quan he ma phit thuoc thai gian. 

Co the thdy rdng trong vl phai cua nhdm quan h? logic md tren cM giii lai cac tap md cd 
thdi diem xuat Men trudc thdi dilm t. 



Nhom quan he logic ma ohu thuoc thai gian trong mo hinh chudi thai gian ma 

Tfl dinh nghTa nhdm quan h? logic nay, chung tdi dua ra thuat toan dya tren thu^t toan 
chudi thdi gian md cd trgng sd cua Yu. 

1. Xac dinh tap nen. Tap nen U dugc xac dinh nhu sau: ldy gia tri ldn nhat fma, va nhd nhat 
f„i„ ciia. chudi thdi gian va U = [fmin-fi. fmia+fj trong d6fi,f2 la nhflng gia tri duong nao 
dd. Chia doan U thanh m khoang con bang nhau w/, U2,...u„. 

2. Xay dung cac tap md A, tuong iing vdi cac khoang con nhu trong trong budc 2 va su 
dung cac ham thugc tam giac cho mdi khoang con cfla phep chia va md hoa cac gia tri 
chudi thdi gian. 

3. Xay dyng mdi quan h? md va xac dinh nhdm cac quan he logic md theo Dinh nghia 5. 

4. Dy bao chudi thdi gian md theo cac Mat sau: 

Lugt 1: Neu nhdm quan he md A, —^0 tia gia tri du bao md tai thai diem t se la A, 

Luat 2: Neu nhdm quan he logic md cd dang A, —>Ak gia tri du bao md tai thdi diem t 
se la Ak 

Luat 3: Neu nhdm mdi quan h? md phu thupc thdi gian cd dang A, ->A,i,A,2.. A,p, thi 
gia tri du bao se la: A,,,A,2— A,p 

5. Giai md dua vao cac luat dy bao: 

Luat 1: Neu nhdm quan he md cua la rdng khi dd gia tri du bao cua F(t) la gia tri Ai va 
giai md se la diem giiia cfla khoang u, 

forecast = m, 

Ludt 2: Neu nhdm quan he logic md cd dang A, —> A,, va nlu dilm giua cua khoang uj la 
mtthi 

forecast = mk 

Luat 3: Neu mdi quan he md bac cao cd dang A,2 —>A,i,A,2... A,p, thi gia tri du bao se la: 

forecast = 
Ixm,I +2xm,2 +.... + Axfl 

1 + 2 + ... + A: 

vdi m,i, m,2....m,p la diem gifla cua cac doan tuong ung. 

5.VIDU 

5.1. DIT bao so lirong sinh vien nhap hoc 

De xem xet tinh hieu qua cfla dinh nghTa mdi ve nhdm quan he logic md, chudi du lieu ve 
sd Iugng hpc sinh nhap hgc cfla Trudng dai hgc Alabama dugc su dung. Day la thi du mau dugc 
dua ra trong bai bao cfla Song va Chissom [2 - 3] va dugc nhieu tac gia su dung de so sanh. 

Bdng I. So lugng sinh vien nhap hoc. 

Nam 

1971 

1972 

S6 sinh viSn 

13055 

13563 

it* -^ 
N a m •'• -

1982 

1983 

. So sinh vien 

15433 

15497 
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1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

13867 

14696 

15460 

15311 

15603 

15861 

16807 

16919 

16388 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

15145 

15163 

15984 

16859 

18150 

18970 

19328 

19337 

18876 

Thuat toan cai tien cho chuoi thai gian mo bao gom cac buac sau day va ap dung cho so 
lieu tai bang tren. 

Bir&c 1: Xay dung tap n8n U. Xac dinh gia tri lan nhat va nho nhat cua chuoi thoi gian tren 
1̂  19337 va 13055 smh viSn. Do vay tap nen U duoc xac dinh la gia tri trong khoang 
[13000,20000]. Tap U duoc chia thanh 7 khoang u,, U2, ..., U7 vai dp rong la 1000 nhu trong [4], 
nhu vay cac khoang se la: u, = [13000,14000], Ua - [14000,15000], ..., u, = [19000,20000]. 

Bie&c 2; Xay dyng cac tap ma xac dinh tren cac bien ngon ngir la cac khoang da chia 

Trong buac nay ta xac dinh lai cac tap ma A, tuang img vai tung khoang va co thg gan lai 
cac gia tri ngon ngir cho timg tap mcr nay. Cac tap mo A, i= 1,2 7 dugc dinh nghia nhu sau: 

A, = liu, + O.SIuj + O/113 +. 

A2 = O.SIu, + 1IU2 + 0.5/113 

- 0/M« + Oluj 

+ 0/ut + 0/u, 

Ai = 0/a, + 0./U2 +...+ 0.5/ui + llut + 0.5/u^ 

A, = 0/u, + O/U2 +...+ 0/uj + O.ilus 1- l/u, 

Bir&c 3: Xic dinh m6i quan he ma va nhom quan he mo phu thupc thai gian 

Xac dinh cac m6i quan he mo theo thai gian. Cac mSi quan he ma diu tien voi t = 1 2 7 
CO thS viSt nhu sau: A,(1)^A,(2). A,(2)->A,(3). A,(3)^A2(4)... . A,(6)^A, (7). Tuang til co 
lap cac moi quan he ma cho cac thai diem tiep sau cho den t=22. 

Sau do lap cac nhom quan h$ mo theo Dinh nghia 7 6 phjn tren. TM du ta co thg nhan duac 
mpt nhom quan he mil lien quan dSn ve trai A, nhung tai thoi diem khac nhau t ^ 7, 1 = g , = 9 
ta lai CO nhom quan he logic mo khac nhau: Ai(7)-> A,. A,, A,(8)-> A,.A,,A, ,• AM)-^ 
Ai,Ai,Ai.A4 Toan the cac nhom quan he ma se dupe the hien dudi Bang 2. 



Nhom ouan he toaic ma phu thuoc th&i gian trona mo hinh chudi thai gian ma 

Bang 2. Cac nhom moi quan h? md. 

Gia tri 

13055 

13563 

13867 

14696 

15460 

15311 

15603 

15861 

16807 

16919 

16388 

15433 

15497 

15145 

15163 

15984 

16859 

18150 

18970 

19328 

19337 

18876 

ThM 
di^m 

t - l 

t - 2 

t - 3 

t - 4 

t - 5 

1 - 6 

t - 7 

1 - 8 

t - 9 

t = 1 0 

t = l l 

t = 1 2 

t = 1 3 

t = 1 4 

t - 1 5 

t = 1 6 

t = 1 7 

t - 1 8 

t = 1 9 

t - 2 0 

t - 2 1 

t - 2 2 

Gia trj 

Al 

Al 

Al 

A2 

A3 

A3 

A3 

A3 

A4 

A4 

A4 

A3 

A3 

A3 

A3 

A3 

A4 

A6 

A6 

A7 

A7 

A6 

Nhom QH 
mit Chen 

A1,A2 

A1,A2 

A1,A2 

A3 

A3,A4 

A3,A4 

A3.A4 

A3,A4 

A3,A4,A6 

A3,A4,A6 

A3,A4,A6 

A3,A4 

A3,A4 

A3,A4 

A3,A4 

A3,A4 

A3,A6 

A6,A7 

A6,A7 

A6,A7 

A6,A7 

N h o m Q H L G m f t Y u 

A1,A1,A2 

A1,A1,A2 

A1,A1,A2 

A3 

A3,A3,A3,A4,A3,A3,A3,A3,A4 

A3,A3,A3,A4,A3,A3,A3,A3,A4 

A3,A3,A3,A4,A3,A3,A3,A3,A4 

A3,A3,A3,A4,A3,A3,A3,A3,A4 

A4,A4,A3,A6 

A4,A4,A3,A6 

A4,A4,A3,A6 

A3,A3,A3,A4,A3,A3,A3,A3,A4 

A3,A3,A3,A4,A3,A3,A3,A3,A4 

A3,A3,A3,A4,A3,A3,A3,A3,A4 

A3,A3,A3,A4,A3,A3,A3,A3,A4 

A3,A3,A3,A4,A3,A3,A3,A3,A4 

A4,A4,A3,A6 

A6,A7 

A6,A7 

A7,A6 

A7,A6 

Nhom QH logic mo- moi 

Al 

A1,A1 

A1,A1,A2 

A3 

A3 

A3.A3 

A3,A3.A3 

A3,A3,A3,A4 

A4 

A4,A4 

A4,A4,A3 

A3,A3,A3,A4,A3 

A3,A3,A3,A4,A3,A3 

A3,A3,A3,A4,A3,A3,A3 

A3,A3,A3,A4,A3,A3,A3,A3 

A3,A3,A3,A4,A3,A3,A3,A3,A4 

A4,A4,A3,A6 

A6 

A6,A7 

A7 

A7,A6 

Tu bang tren, cd the thay nhdm cac quan he md phu thupc thdi gian khac vdi nhdm quan 
he md dugc xac dinh theo phuang phap cfla Chen va Yu. 

Bu'o'c 4, 5: Dy bao va giai md theo cac luSt da md ta d tren cd tinh den trgng sd. Ket qua 
tinh toan cua phuang phap cai tien va cac phucmg phap khac dugc dua ra trong Bang 3 dudi day: 

Bdng 3. Ket qua du bao ciia cac phuang phap khac nhau. 

Nam 

1971 

1972 

1973 

1974 

1975 

1976 

Sfi luOTig SV 

13055 

13563 

13867 

14696 

15460 

15311 

Phuffng phap 
Chen 

14000 

14000 

14000 

15500 

16000 

Phuvng ph^p 
Yu 

14000 

14000 

14000 

15500 

15789 

Cai tien 

13500 

13500 

14000 

15500 

15500 

665 



Nguyin CSmBi J. 

1977 

Nam 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

MSE 

15603 

So Iirgng SV 

15861 

16807 

16919 

16388 

15433 

15497 

15145 

15163 

15984 

16859 

18150 

18970 

19328 

19337 

18876 

16000 

P/phip Chen 

16000 

16000 

16833 

16833 

16833 

16000 

16000 

16000 

16000 

16000 

16833 

19000 

19000 

19000 

19000 

407507,3 

15789 

P/ph4p Yn 

15789 

15789 

17000 

17000 

17000 

15789 

15789 

15789 

15789 

15789 

17000 

19167 

19167 

18833 

18833 

407321,5 

15500 

Cai tien 

15500 

15900 

16500 

16500 

16000 

15767 

15690,5 

15643 

15611 

15789 

17000 

18500 

19167 

19500 

18833 

267438,4 

De so sanh cac ket qua du bao theo cac phuang phap khac nhau, ta sfl dung sai so trung 
binh binh phuang MSE theo cdng thuc: 

I(y;-g,)^ 
MSE = 

trong d o / la gia tri thyc cdn g, la gia tri dff bao. 

Ket qua sai sd theo cac phuang phap dugc dua ra trong Bang 4. 

Bang 4 So sanh hi$u qua thuat toan. 

Algorithms/MSE 

MSE 

Thuat toan Chen Thu^t toan Yu Thu|t toan cai bieu 

O t qua tinh toan cho th§y trong truang hpp don gian cua mo hinh bac 1 chiing ta da thu 
dupe sai so MSE chi bang nira so voi thuat toan ca ban cua Chen h-ong khi thuat toan co trone 
cua Yu cho sai so tucmg duong vcri thuat toan ciia Chen. ' 

Hinh 1 ve ducji day so sanh kSt qua tinh toan theo phuong phap cai tign va phuane nhan 
cua Chen va Yu. Co thg nhan thSy do thi cua phuang phap cai tign phan anh xu thg tat hon so 
vdi hai phuang phap Chen va Yu. 
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So sanh cac mo hinh dir bao 

§• 16000 

- Mo hinh Chen - M6 hinh cSi bien 

Hinh I. Do thi ket qua dy bao so sinh vien nhap hoc. 

5.2. Dir bao cho chi so chung khoan Dai Loan 

Ap dyng thuat toan cai tien tren de dy bao cho chudi dfl lieu chi sd thi tnrdng chiing khoan 
Dai Loan TAIFEX ma cung dupe nhieu tac gia sfl dung de kiem dinh thuat toan Sd lieu dugc 
dua ra trong Bang 5. 

Bang 5. Gia tri chi so chiing khoan 0ai Loan. 

P " 3/8/1998 ~ 

4/8/1998 

5/8/1998 

6/8/1998 

7/8/1998 

GiaTrlThuc 

7552 

7560 

7487 

7462 

7515 

NgayThang 

24/08/1998 

25/08/1998 

26/08/1998 

27/08/1998 

28/08/1998 

GiaTriThnc T NgayThang 

6955 

6949 

6790 

6835 

6695 

11/9/1998 

14/09/1998 

15/09/1998 

16/09/1998 

17/09/1998 

GiaTriThnc 

6726,5 

6774,55 

6762 

6952,75 

6906 



11/8/1998 

12/8/1998 

13/08/1998 

14/08/1998 

15/08/1998 

17/08/1998 

18/08/1998 

19/08/1998 

20/08/1998 

21/08/1998 

7365 

7360 

7320 

7291 

7320 

7300 

7219 

7220 

7285 

7274 

7225 

29/08/1998 

31/08/1998 

1/9/1998 

2/9/1998 

3/9/1998 

4/9/1998 

5/9/1998 

7/9/1998 

8/9/1998 

9/9/1998 

10/9/1998 

6728 

6566 

6409 

6430 

6200 

6403,2 

6697,5 

6722,3 

6859,4 

6769,6 

6709,75 

Miuylncanai 

19/08/1998 

21/09/1998 

22/09/1998 

23/09/1998 

24/09/1998 

25/09/1998 1 

28/09/1998 

29/09/1998 

30/09/1998 

" 
7039 

6861 

6926 

6852 

6890 

, „ , 6871 

6840 

6806 

Jliu 

1 
^ 
1 
1 
1 
1 
i 
1 
' 

6787 

Tap nen U dugc xac dinh U = [6200,7600]. Chia tap nen thanh 14 khoang mdi khoang co 
do dai 100. Tu day xac dinh cac tap md: 

Al = J/Ui + 0.5/U2 + O/U3 +....+ 0/u,3 + 0/u,4 

A2 = 0.5/u, + I/U2 + 0.5/us +...+ 0/u,3 + 0/u,4 

A,3 = 0/u, + O./U2 + ...+ 0.5/u,2 •+ I/U,3 + 0.5/Ui4 

A,4 = 0/u, + O/U2 + ...+ 0/Ui2 + 0.5/u,3 + 1/Ui4 

Su dung cac budc trong thuat toan cai bien cd thd thu dugc k6t qua nhu trong Bang 6. 

Bdng 6. Ket qua dy bao cua cac phuang phap khac nhau. 

Ngdy thdng 

8/3/1998 

8/4/1998 

8/5/1998 

8/6/1998 

8/7/1998 

8/10/1998 

8/11/1998 

8/12/1998 

8/13/1998 

8/14/1998 

Thai diem 

t = l 

t - 2 

1 - 3 

t - 4 

1 - 5 

t - 6 

t - 7 

t - 8 

t - 9 

t - 1 0 

Gid tri th^c 

7552 

7560 

7487 

7462 

7515 

7365 

7360 

7320 

7291 

7320 

Gid tri mer 

A14 

A14 

A13 

A13 

A14 

A12 

A12 

A12 

A l l 

A12 

Chen method 

7450 

7450 

7500 

7500 

7450 

7300 

7300 

7300 

7183.33 

Yu method 

7416,67 

7416,67 

7516,67 

7516,67 

7416,67 

IVib.bl 

7296,67 

7296,67 

7169,05 

Cdi lien 

7550 

7483,33 

7450 

7516,67 

7416,67 

7350 

7350 
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8/15/1998 

8/17/1998 

8/18/1998 

8/19/1998 

8/20/1998 

8/21/1998 

8/24/1998 

8/25/1998 

8/26/1998 

8/27/1998 

8/28/1998 

8/29/1998 

8/31/1998 

9/1/1998 

9/2/1998 

9/3/1998 

9/4/1998 

9/5/1998 

9/7/1998 

9/8/1998 

9/9/1998 

9/10/1998 

9/11/1998 

9/14/1998 

9/15/1998 

9/16/1998 

9/17/1998 

9/18/1998 

8/19/1998 

9/21/1998 

9/22/1998 

9/23/1998 

9/24/1998 

t - 1 1 

t - 1 2 

t - 1 3 

t - 1 4 

1 - 1 5 

t - 1 6 

t - 1 7 

t - 1 8 

t - 1 9 

t-20 

t - 2 1 

t - 2 2 

t = 23 

t -24 

t - 2 5 

t - 2 6 

t = 27 

t - 2 8 

t - 2 9 

t = 30 

t - 3 1 

t = 32 

t - 3 3 

t - 3 4 

t - 3 5 

t - 3 6 

t - 3 7 

t = 38 

1 = 39 

t = 40 

t = 41 

1 - 4 2 

1 = 43 

7300 

7219 

7220 

7285 

7274 

7225 

6955 

6949 

6790 

6835 

6695 

6728 

6566 

6409 

6430 

6200 

6403.2 

6697.5 

6722.3 

6859.4 

6769 6 

6709.75 

6726.5 

6774.55 

6762 

6952 75 

6906 

6842 

7039 

6861 

6926 

6852 

6890 

A12 

A l l 

A l l 

A l l 

A l l 

A l l 

A8 

A8 

A6 

A7 

A5 

A6 

A4 

A3 

A3 

Al 

A3 

A5 

A6 

A7 

A6 

A6 

A6 

A6 

A6 

A8 

A8 

A7 

A9 

A7 

A8 

A7 

A7 

7300 

7300 

7183.33 

7183 33 

7183.33 

7183.33 

7183.33 

6850 

6850 

6775 

6850 

6750 

6775 

6450 

6450 

6450 

6450 

6450 

6750 

6775 

6850 

6775 

6775 

6775 

6775 

6775 

6850 

6850 

6850 

6850 

6850 

6850 

6850 

7296,67 

7296,67 

7169,05 

7169,05 

7169,05 

7169,05 

7169,05 

6863,33 

6863,33 

6794,44 

6843,33 

6750 

6794,44 

6450 

6483,33 

6483,33 

6450 

6483,33 

6750 

6794,44 

6843,33 

6794,44 

6794,44 

6794,44 

6794,44 

6794,44 

6863,33 

6863,33 

6843,33 

6850 

6843,33 

6863,33 

6843,33 

7320 

7296,67 

7283,33 

7266,67 

7260 

7256,67 

7169,05 

6950 

6816,67 

6850 

6650 

6750 

6650 

6450 

6450 

6316,67 

6450 

6483,33 

6750 

6750 

6716,67 

6750 

6750 

6750 

6750 

6794,44 

6883,33 

6870 

6883,33 

6850 

6910 

6863,33 

6863,33 



NauvSn Cona Bieu 

9/25/1998 

9/28/1998 

9/29/1998 

9/30/1998 

MSE 

1 - 4 4 

1 - 4 5 

1 - 4 6 

1-47 

6871 

6840 

6806 

6787 

A7 

A7 

A7 

A6 

6850 

6850 

6850 

6850 

9658,10 

6843,33 

6843,33 

6843,33 

6843,33 

10138,09 

6878,57 

6871,43 

6866,67 

6843,33 

4676,51 

D8 so sanh cac ket qua du bao theo cac phuong phap khac nhau, sai sd tnmg binh binh 
phuang MSE theo cdng thdc dugc su dyng: 

MSE = ̂  
« 

trong d o / la gia tri thuc cdn g, la gia tri dy bao. 

Ket qua sai sd theo cac phuang phap dugc dua ra trong Bang 7. 

Bdng 7. So sdnh hi|u qui tht4t toan. 

Algorithms/MSE 

MSE 

Thu|t toan Chen 

9658.10 

Thu^t toan Yu 

10138.09 

Thnat toan eki bien 

4676,51 

Mot lan niia ket qua nay cho thay hieu qua ciia thuat toan dg xudt chi gSn bdng nira ciia 
thuat loan Chen trong khi thuat loan c6 trpng ciia Yu lai cho ket qua t6i han thuat toan ciia Chen. 

6. KET LUAN 

Bai bao nay dua ra mot cai bign moi dg su dung duoc trong mo hinh chu6i thcri gian mo. 
Tuong tu nhu cai bien cua Yu khi xay dung nhom quan he logic ma da tinh dgn su lap lai cua 
cac gia tri Wmg nhau ben vg phai va gan trgng khac nhau cho timg vi tri cua gia tti do, chiing toi 
xet then digm xudt hien cua timg gia tri vg phai m6i quan hg logic mo. Nhu vay tai timg thcri 
digm, nhom quan hg logic mo d8i vai vg ttai gi6ng nhau nhung lai khac nhau a vg phai. Voi 
dinh nghia mdi nay vg nhom quan he logic ma phu thuoc thoi gian, chua cdn sii dung cac 
phuang phap nang cao dp chinh xac khac nhu phan doan lai, sir dung chuSi thai gian mo bac cao 
hay mo hinh hai nhan to [5-9] , kgt qua da tot ban rdt nhigu so voi thuat toan ca bSn cua Chen. 

Nhom cac quan he logic ma la khai niem co ban de cai tign cac thuat toan ttong mo hinh 
chuoi thai gian mo. Chiing dupe su dung trong hdu hgt cac cong trinh sau nay cua cac tac gia 
khac nhau. Chinh vi vay, sir dung nhom quan he ma mcri nay trong cac phuong phap cai tign 
khac nhau hi vpng se lam tang hieu qua ciia cac thuat loan nay. 
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Fuzzy time series models have many applications in forecasting, especially in the 
economic forecast. In recent years many works have been completed towards improving 
acciuacy and reducing the amount calculated m fiizzy time series models such as the article by 



Nguven Cong Dieu 

Chen and Hsu, Huamg, Kuo, Wu. A different approach to improve efficiency for time series 
prediction is to use fiizzy 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 fiizzy 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 fiizzy 
relationships and contmcted the weighted fiizzy time series model. 

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

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




