
QUANTRI-QUANLV 

GIAM CHIEU RONG CAY DlT DOAN NEN 
V6l GIAI PHAP BAO TOAN THONG TIN 

• NGUYIN THON DA 

TOM TAT: 
Bai bao nay de xuat mot giai phap giam kich cd chieu rdng cSy dif doan nen (CPT - Compact 

Prediction Tree) vdi giai phap khong lam ma't thdng tin. Chien lifpe eua giai phap la difa vao phan 
tieh chudi dif doan dl cat tia khong gian cua cay dif doan theo chieu rong nham thu hep kich cd cua 
cay dd doan nen va kiem tra vi6c bSo tokn thdng tin dtfa vao thuat toan nd'i bao toan. Dieu nay ra't 
hiJu ich trong viec dif doan chudi tu^n tif vi khi difdc giam kich ed, viec truy xuat, tim kiem, di/ doan 
se tiiuan ldi hdn va giam chi phi thdi gian va bd nhd khi ap dung md hinh CPT hay CPT-i- cho dd 
dodnchuSitulntd... 

Tiif khoa: CPT, CPT-i-, bao to^n thdng tin, cay dif doan nen. 

1. D$t v5n de 
Dtf dodn chuoi tuan ttf du'dc dng dung tren thtfc 

te'vdi nhi^u lanh vife khac nhau nhif trong dif doan 
chudi protein, chuan doan tim mach (Rjeily, Badr, 
El Hassani, & Andres, 2017), du' doan xu hifdng thi 
tru'dng chi?ng khoan (Ngan hang) (Sun & Giles, 
2001), dtf doan cae san pham (Kinh doanh), dd 
doan thdi tie't, iJng dung trong giao thong (Bernard 
& Andritsos, 2019), dif doan hieu qua viec hoc cua 
sinh vien (Previde, 2019)... 

Viec thu hep khong gian tim ki '̂m va dif doan 
rat quan trpng, Gueniche, Fournier-Viger, 
Raman, & Tseng, 2015, da de xua't phtfPng phap 
giam chieu cao cua cay dif doan nen bang hai 
chien lifdc Frequent subsequence compression 
(FSC), Simple Branches Compression (SBC) Y 
tifdng cua chie'n lifpc FSC la thay the eae chudi 
gid'ng nhau bang mot nut bieu dien eho cac chuoi 
gid'ng nhau dd. Ben canh dd, chie'n lifde SBC la 
chie'n lifpc thi^e hien sau khi chie'n lifcfc FSC thu'c 
hien xong. Y tu'dng eua chie'n Itfdc SBC la thay 
thd' cac nhanh eon ddn gian thanh mdt nut. Hal 
chie'n Itfdc nay da giiip viee truy xua't va dif doan 
tr€n cay CPT ddde hieu qua hdn. Day chfnh la 2 
trong 3 de xua't quan trpng eua phifdng ph^p 
CPT-i- (cdi tien ttf phifdng phap CPT). Bai bdo nay 

de xuat mdt giai phap giam kich c5 cay theo 
chieu rpng de hd trd viec dtf doan bang CPT-n 
difpc hiSu qua hdn. 

2. Cd sd ly thuyet 
2.1. Cdsd dff li^u tudn tit 
MSt chudi tuin tiJf S la mot danh sach cd thu' tiT 

cac phan tu" (ij, i2-i„j, trong do ik £Z(1 <k<n) 
(Gueniche et al., 2015). Mot cd sd dii lieu tuan tiT 
la I tSp eac chudi tuan tif 5 = {sj, S2-sJ va mot 
tap cac phan tu' / = {i,, ij, -ij, trong dd mdi chudi 
tuan td s^ ={Xj ,X2,..XJ sao cho X,, X2, ..X„ cl 
(Fournier-Viger, Nkambou, & Tseng, 2011). 

2.2. Cdy ddng dodn nen (Compact Prediction 
Tree - CPT) 

2.2.1. Khdi niem cdy dtf dodn nen 
Cay du'doan nen gom ba cau triic phan biet: (1) 

Prediction Tree (PT), (2) Lookup Table (LT) va (3) 
Inverted Index (Gueniche, Fournier-Viger, & 
Tseng, 2013). Trong suot qua tnnh hua'n luyen, cac 
chudi tuan td du'dc xem xet de xay di/ng dan ba 
ca'u true nay. Day la mot kieu cua cay tien td. Nd 
ehda ta't ea eac chudi tuan tiX hua'n luyen. Moi niit 
cua cay bieu dien 1 phan tu" va mdi chudi tuan td 
hua'n luyen dddc bieu diin bdi 1 du'dng dSn bat dau 
tit goe cua cay va ket thuc bang mot nut trong hay 
mot niit la. 
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2.2.2. Phuang phdp du dodn phdn td ke tie'p tren 
cdy du dodn nen 

Theo nghien cdu (Gueniche et al., 2015), CPT 
diing k6'tqua cua mdi chuoi tuan td tu'dng tiJ vdi s 
de t\\\ic hien dif doan. Dat u =jl,j2, ..jm 
di'h' -diJ 1̂  1 chudi tuan tif tifcJng ttf vdi s. Menh 
de ke't qua eua u dd'i vdi s la chuSi tuan ttf con 
dai nha't jv,jv-t-l,...,jm OVJI-+/> -dm) cua z( sao cho 
Uĵ l'ily^} ^Py{s) va 7 <v <m. Mdi phan til difdc 
tim tha'y trong menh dl ke't qua cua 1 chudi tuan 
td tifdng tif nhau eua s dtfdc ltfu trong 1 ca'u true diJ 
li6u difdc gpi la Count Table (CT). Count Table 
lull dp hd trp (tan so) cua moi phan tii nay, ma la 
mot tfdc lifdng cua P(e Py(S)\Py(S)). CPT tra ve 
phan tiJ (cae phan tu") dtfdc hd trd td't nha't trong 
CT VI nhiJng dif doan cua nd. 

3. Giai thu^t giam chilu r^ng cSy dijT doan 
nen 

Vide giam chieu rpng cay dif doan nen difdc 
thu'c hien bang each ap dung giai thuSt (Thon Da 
& Hanh, 2018) 

Di? lieu nhap vao: 
-I- arr_sequence: Mang ehiJa eae chuoi tuan t\i 

trong cd sd dil lieu tuan t\X 
-(- arr_query: Mang chu'a cac phan tit trong 

chuoi dd lieu can diJ doan phan tii ke tiep 
Dff li^u thu drf̂ fc: C<3 sd diJ lieu tiaan td da difdc 

thu gpn 
Chi tie't ma gia {Pseudo Code) cua Bifdc 2 

nhif sau: 

Doan ma gia trinh bay each loai bd cac chudi 
khong can thiet ra khoi cd sd di? lieu tuan tu". Dd la 
cae tnfdng hdp cae chudi trong cd sd du" lieu tuan 
tLf chiia 1 ehudi can dif doan duy nhat (ddng lenh 
9 den ddng lenh 16). Dieu nay cung ed nghia \k 
cae nhanh cua cSy dtf doan nen cd tan cung la 
chudi can dif doan se dtfdc loai bd ra khdi cay dtf 
doan nen ban dau. 

4. Thuat toan nd'i bao toan thong tin 
Theo Dr. Yangjun Chen' (trtfdng DH University 

of Winnipeg, Canada), thuat toan nd'i bao toan 
thdng tin^ dtfdc mo ta nhtf sau: 

DO" lieu d^u vao: Mot quan he R, 1 phSn ra D = 
{R/, R2,..., R„J cua quan he R va 1 tip cae phu 
thudc ham F. 

1. Tao mot ma tran S vdi 1 ddng i dng vdi moi 
quan h€ Ri trong D, va 1 cot j iJng vdi mdi thu6c 
tinh Aj trong R. 

2. Dat S(i,j) .•= bjj cho tat cS cac phin tu' trong 
ma tran. 

3. For mdi ddng / bieu dien quan he R, Do 
(For mdi cotj bieu dien A/Do 
{If quan he Ri cd chu'a Aj Then 

datS((j)- = fl;;l, 
4. Lap lai vong lap sau den khi khong the tie'p 

tue dtfdc niJa 
[For moi phu thupc ham X —> K trong FDo 
For ta't ca eac dong trong S ma ed ciing cac ky 

hieu trong eac c6t ttfdng dng vdi cac thupc tinh 
trong X Do 

1. //Tim eae ehuoi tuan ttf ed chtfa chu6i ctn dtf doan phan tit ke tiep 
2. ca'p phat mang ehuoi seq cd n phan tii 
3. k := 0//k: so'Itfdng cac cac phan tu" trong ehuoi dtf lieu can dtf doan 
4. str_eontain_query = " " 

5. // str_eontain_query la chuoi chtfa chudi tuan ttf can dtf doan 
6. For 1 = 0 to (k-1) do 

7. If (arr_sequence[i] cd chu'a it nha't mot phan tu' thupc query) Then 
8. Begin 
9. If (query c arr_contain_query[i] and it is not at the last position of^ 
10. arr_eontain_query[i] Or (query c arr„contain_query[i] and it is at the 
11. last position of arr_contain_query[i] AndCardlquery c 

12. arr_contain_query[i]) > 1)) Then 
13 Begin 
14. SD„OK + = arr_contain_query[i] // Chudi tuan ttf hdp le dtfdc ehpn 

15. End 

16. End 
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Tao cac ki hieu trong mdi cot ma ttfdng ilng vdi 
mot thupc tinh trong Y la nhtf nhau trong ta't ca eac 
ddng nhtf sau: 

Ne'u bat ei? ddng nao cd 1 ky hieu "a" do'i vdi 
moi c6t, dat nhUng ddng khac ciing ky hieu "a" 
trong c6t dd. 

N6'u khdng cd ky hieu "a" ton tai iJng vdi thupc 
tinh trong ba't ky hang nao, chpn 1 trong cac ky 
hieu "b" ma xua't hien trong I trong cac dong tfng 
vdi thudc tinh dd va dat cac ddng khae cung ky 
hieu "b" trong c6t dd. 

5. Neu mdt ddng dtfdc tao ra toan ky hieu "a", 
khi do phSn ra la khong mat thong tin, ngtfdc lai 
(khong ed dong nao toan ky hieu "a" thi phan ra la 
ma't thong tin. 

5. Giai phap kilm tra bao toan thong tin c3y 
dtf doan nen 

Xet chudi tuan ttf Q cd k phan tuf Q = pi ,p2,...,pk 
(PhP2'-'Pk) ^^ cd sd dtf lieu tuan ttf cd n phan tuf 
SD={S|,S2,...SJ 

Xet trtfdng hdp Q ton tai trong SD, ta nhan tha'y 
rang, Q cd thi cd the xua't hien trong eae vi tri theo 
tiing trtfdng hdp sau trong cd sd dtf heu tuan ttf SD. 

* TrUdng hap 1: Q du'ng trtfdc 1 phan chudi tuan 
ttf thudc I chudi tuan ttf nam trong SD. 

Xet chudi tuan tif co dang QX vdi X, Q 
c Sj, trong do S, la 1 chudi tuan ttf trong cd sd dtf 
lieu SD. 

Xet quan he r(Q, X,, X2,..., X̂ -) va cac phan ra 
eua nd: 

RiiQ. ^i) vdi phu thupc ham Q^ X/ 
RziQ' ^2) v<3' P*iy thupc ham Q-> X2 

Rk(Q- ^0 "̂31 phu thupc ham Q-^ Xj. 
Ta kiem tra xem phep phan ra trong trtfdng hpp 

nay cd cd b^o to^n thdng tin hay khong. 
Vi quan he go'c cd (k-\-l) thupc tinh va dtfdc 

phan ra thanh k quan he, nen ta can cd bang chtfa 
(k-i-1) c6t va k hang, ta cung anh xa cac thuoc dnh 
thanhA,,A2,A3,...Ak,Ak+| 

Budc 1: 
+ Ltfde dl R| ed cae thupc tinh Q va X, nen lan 

Itfdt cae c6t Q (A,) va X; (A2), ta ghi nhan aj va aj 
-I- Ltfde do R2 CO eae thupc tinh Q va X2 nen lan 

Itfdt cac cot Q (A,) va X2 (A3), ta ghi nhan aj va 33 

-I- Ltfde do R|̂ .| cd cae thupc tinh Q va X -̂.j nen 

lan Itfdt cae cot Q (A,) va X̂  (A^^,), ta ghi nhan aj 
va aj.+,. Hinh anh ciia Bang 1 nhtf sau: 

Bdng 1. Minh hoa Bade 1 cue Tri/dng hop 1 

R, 

R2 

Rk-r 

Rk 

Q(A,) 

^1 

^1 

a, 

X , ( A 2 ) 

32 

^22 

'^(k-1)2 

^ 2 

X2{A3) | .. 

''is • -

83 1 ... 

V l ) 3 •• 

bks -

X|,-i(Ak) 

b,i 

Xk(Ak. , ) 

b i i k . i ) 

b2k ^2{\^.^r^) 

V l } k ^k)(kt1) 

^ (k) |fc) 3k+l 

Budc 2: 
Xet Q —* X/, ta tim cac gia tri ciing ciing gia tri 

d cot Q (A,). Nhan xet rang, cac gia tri cua cot Q 
(A|) cd ciing gia tri al , do do ta se bifi'n dii d l cac 
gia tri d cot X, (Aj) thanh toan a2 

Ttfdng ttf, cac gia tri cua cdt Q (Ai) cd cung gia 
tri a ], do dd ta se bie'n doi de cac gia tn d c5t X2 
(A3) thanh toan a^ Cuo'i cilng, Q (A^) cd cUng gia 
tri a,, do dd ta se bie'n doi de cac gia tri d edt Xî^ 
(Aj-̂ ]) thanh toan aĵ +i 

Bang 2. Minh hoc Bifdc 2 cue Trifdng hdp 1 

Ri 

R2 

Rk-r 

Rk 

Q ( A , ) 

^1 

a i 

a i 

a, 

X , ( A 2 ) X 2 ( A 3 ) . 

32 , 83 1 ... 

32 ' 83 1 ... 

Xk-l(A«) 

3k 

\ 

X k ^ . i ) 

Sk.l 

3^.1 

32 

82 33 

32 33 

Sk 

ak 

\*1 

ak.i 

Theo Bang 2, cac phan ra deu cd cac ddng toan 
a n6n phep phan ra r(Q, X,, X2,..., X^) thanh eae 
phanra Ri, R2..., Rk.i,Rkla bao toan thong tin. 

Hay ndi khac hdn, cac chudi tuan ttf trong cd sd 
dtf lieu tuan ttf cd Q ddng tiifdc khdng bi m§'t thong 
tin trong qua trinh riit trich cac chudi tuin ttf. 

* TrUdng hdp 2: Q dtfng sau mdt phan chudi 
tuan ttf thupc I chudi tuan ttf nam trong SD. 

Xet chudi tuan ttf cd dang XQ vdi X, Q c S,,; 
trong dd S, la I chudi tuan ttf trong cd sd dff 
heu SD. 

Xet quan he r(Q,X|,X2,...,Xk)va cae phanra 
ciia nd: 
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Ri(Xj, Q) vdi phu thupc ham X, ^Q 
R2(X2, Q) vdi phu thupc ham X2 -> Q 

^kfXi^ Q) vdi phu thupc ham X^->Q 
Ta kiem tra xem phep phan ra trong tiifdng hdp 

nay cd cd bao toan thong tin hay khdng. 
Budc 1: Vi quan he go'c cd (k-hl) thudc tinh va 

dtfdc phan ra thanh k quan h6, nen ta can cd bang 
chtfa (k-i-1) cot va k hang, ta cung anh xa eac thupc 
tinh thanh A|, A2, A3,. A^^, Aĵ +i 

Bi^c 2: Ltfde dl RI cd cae tiiupc tinh Q va Xj 
nen lan Itfdt cac cot X/ (A,) va Q (A^+i), ta ghi 
nhan â  va a^^+l. 

+ Ltfde do R2 CO cac thupc tinh Q vA X, nen lan 
Itfdt eac cot X2 (A,) va Q (A^+i), ta ghi nhan a, va 

Cuo'i cung, Itfdc do Rk cd cae thupc tinh Q va 
Xi, nen lan Itfdt cae cot X,̂  (A^) va Q (A^^i), ta ghi 
nhan a(̂  va a^+i- Hinh anh eua Bang 3 nhtf sau-

Bang 4. Minh hoa BUdc 2 cua Tri/dng hdp 3 

B a n g 3 . M i n h h o a B i / d c 2 c u a T r K d n g h d p 2 

R i 

R, 

Rk-1-

Rk 

X i (A, ) 

^1 

X2(A2) 

b,2 

•"• ( \ - i ) 

• , b m - i ) 

X k ^ ) 
Q 

bik 1 Sk.i 

32 1 ' 1 V l 

... 1 1 , 
b(k-1)1 ^(k-l) i ' ^k-1 

t>ki j Ki 1 • KM 

V l j k 1 % • ! 

3k 3k+1 

Xet X, -> Q, ta se tim cac ddng cd ehung gia tii 
d eptX] (A,). Vi khong cd ddng nao nhtf the, nen 
bangkhong thay doi. 

Tiep theo, xet X2 -> Q, ta se tim eac dong cd 
chung gia tri d c5t X2 (A2). Vl khong cd dong nao 
nhtf the, nen bang khdng thay doi. 

Thtfc hien each ttfdng ttf, ta tha'y rang khdng ed 
dong nao nhtf tbi, nen bang khdng thay doi. 

Nhtf vSy, khdng cd ddng nao trong bang chtfa 
toan a, nen phep phan ra r r(Q, X,, X,, ., X .̂) 
thanh R,, R2, --. Rk ^̂  Ichong bdo todn thong tin. 

* TrUdng hdp 3: Q nam gitfa mot phan chuoi 
tuan ttf thu' nha't (X) va chudi tuan ttf thu' 2 (Y) 
thupc chuoi tuan ttf nam trong SD. (Bang 4) 

Xet chudi tuan ttf cd dang XQY vdi X, Y, Q c 
S , trong dd Sj la 1 chudi tuan ttf trong cd sd dff lieu 
SD. Xet quan he r{X, Q, Y) va cac phan ra cua nd: 

Ri 

R2 

R3 

X ( A , ) [ Q (A2 ) 

3, a j 

b,2 32 

3 i 1 1123 

Y ( A 3 ) 

bi3 

S3 

83 

Rl(X, Q) vdi phu thuoc ham X ̂  2 
Sjffl Y) vdi phu thupc ham Q->Y 
Rj(X, Y) vdi phu thu6c himX-^Y 
Bu6c 3: Xet Z -> Q, ta tlm cac gid trj cung ciing 

gia tri d cot X (A,) Nhan xet rSng, cac gia tri cua 
hang Rj va hang R3 cot Q (A,) cd cilng gia tri a,, 
do dd, ta se bien doi de cac gia tri d c6t Q (Aj) 
theo cac hang nay thanh loan a2. (Bang 5) 

Bang 6. Minh hoa BUdc 3 cua Trudng hdp 3 

Ri 

R2 

R3 

X ( A , ) j Q (A2 ) 

31 32 

b,2 

a i 

32 

b2 

Y(A3) 

bi3 

83 

83 

B^c 4: Xet Q->Y,t3. tim cac gia tf-i ciing cung 
gia tri d c6t Q (Ai). Nhan xet rang eac gia tn cua 
cot Q (A2) CO cung gia tri a2, do dd, ta se bien doi 
dl cae gia tri d cot Y(A3) thanh toan a3. (Bang 6) 

Bang 6. Minh hoa Bi/dc 4 cua Tru'dng hdp 3 

R i 

R2 

R3 

X ( A , ) 

a i 

b,2 

a i 

Q {A2 ) 

32 

32 

32 

Y(A3) 

33 

33 

33 

Ta tha'y, cac dong RI va R3 ed chffa toan R, 
ndn phep phan ra la bao toan thdng tin. 

Vay, trong 3 trtfdng hdp da xet, trtfdng hdp ton 
tai Q dffng sau 1 phan chudi tuan ttf thupc I chuoi 
tuin ttf nam trong SD la 1 trtfdng hdp mat mat 
thong tin. Dieu nay se dan de'n viec dif doan khdng 
chinh xac. Do vay, viec loai bd nhtfng chudi tuan 
ttf ed dac dilm chi cd duy nha't Q tan cung cua 
chudi tuan ttf la rat can thiet. 

6. K6't qua thi/c nghif m va danh gia 
6.1. Tap dit lif u 
Nhdm nghien cffu tie'n hanh thtfc hien giam cac 

cay dtf dodn nen tren 4 tap dtf lieu dtfdc thu thSp 
ttf Website eua GS. TS Philippe Fournier-Viger, 
cu the nhtf sau: 
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BMSWebView2 (Gazelle) (HDD CUP2000) la 
tap dff lieu dtfdc diing trong cupc tranh tai KDD-
CUP 2000. TSp dtf lieu nay chffa 77,512 chudi tuan 
ttf ve dff lieu click-stream. Cd 3.340 phan tff khac 
nhau trong tap BMSWebView2. 

KOSARAK la 1 tap dff lieu cHck-stream tff mdt 
cong thong tin tin tffc cua Hungary. Dff Ii6u nay ed 
go'c tff http://fimi.ua.ac.be/data/. Trong bai bao 
nay, nhdm nghi8n effu sff dung tip dff lieu co dang 
cd sd dff li6u tuin tff gom co 25,000 chuoi dff lieu 
tuan tff. 

LEVIATHAN la 1 tap dtf lieu dtfdc chuyen the 
tff Tieu thuye't Leviathan, dtfdc vie't bdi Thomas 
Hobbes(sinh nam 1651) sang 1 cdsd dff lieu tuan 
ttf (m6i tff la I phan tff). Tap dff lieu nay chffa 5,834 
chuoi tuan ttf. 

FIFA la 1 tap dff lieu gdm 20,450 chudi tuan 
ttf ve dff lieu click-stream ttf website FIFA World 
Cup 98. 

6.2. Cdc Ici't qud thifc nghiim 
Nhdm nghien cu'u tie'n hanh giam chieu rpng 

cay dtf doan nen theo giai phap dtfdc trinh bay d 
phIn 3 vdi 5 tap dff lieu (cd sd dff tieu tu^n ttf) dtfdc 
md ta d tren. Ke't qud thtfc nghidm giai phap giam 
chieu rpng tren cay dtf doan nen dtfdc thtfc bien 
tr6n cae 4 tap dff lieu BMSWebView2, KOSARAK, 
LEVIATHAN, FIFA cho tha'y khi phan tieh chudi dtf 
doan va loai bo cac nhanh khdng can thiet da giup 
eac cay dtf doan dtfdc thu gpn hdn. Cu thi, vdi cay 
dtf doan nen tren tap dtf lieu BMSWebView2, trong 
trtfdng hdp chuoi dtf doan (314917,314921) khi ap 
dung giai phap giam chieu rpng da giam de'n 
77.497 nhanh. Vdi cay dtf doan nen tren tap dff lieu 
KOSARAK, trong trffdng hdp chudi dff doan (3, 103, 

64) khi ap dung giai phap giam chieu rpng da giam 
69.975 nhanh. Vdi cay dtf doan nen tren tap dff Heu 
LEVIATHAN, trong trffdng hdp chudi dif doan 
(125, 299, 30) khi ap dung giai phap giam chieu 
rdng da giam 5.814 nhanh. Vdi cay dtf doan nen 
tren tap dff lieu FIFA, ti-ong trtfdng hdp chudi dtf 
doan (466,80,28) khi ap dung giai phap giam chieu 
rdng da giam 20.402 nhanh. 

7. Ket iu^n 
Bai bao nay da de xua't mot giai phap eho viee 

giam chieu rpng cay dtf doan nen dtfa vao phan 
lich chudi dtf doan dau vao. Khi eSy dtf doan nen 
dtfdc loai bo eac nhanh khong can thie't, thdi gian 
truy xuat dff lieu, tim kie'm tren cay cung nhtf viec 
dtf doan se nhanh hdn ra't nhieu lan so vdi ban dau. 
Cae cay dtf doan nen da thu hep so' nhanh rat nhieu 
khi tnen khai thff nghiem giai phap giam chieu 
rdng tren cac cd sd dff lieu tuan ttf BMSWeb-
View2, KOSARAK, LEVIATHAN, FIFA tren cac 
chuoi dtf doan khae nhau va cac cay dtf doan nen 
thu dtfdc deu cd chieu rpng ra't nhd so vdi cac cay 
dtf doan nen ban dau (khi chtfa ap dung giai phap 
giam chieu rong). 

Tuy nhien, viec giam chieu rdng tren cay dtf 
doan nen ttiy thupc vao mat dp xua't hien cua chudi 
dtf doan d phan cud'i cac nhanh m6i cay dtf doan 
nen. Ne'u cay dtf doan nen co cang nhieu nhanh 
chffa chuoi dtf doan d tan cung cac nhanh, se giam 
dtfdc cang nhieu nhanh. 

Nhdm nghien cffu ciing dffa ra eac lap luan de 
chffng minh giai phap giam chieu rpng cho cay 
dff doan nen bSng each loai bd cac nhanh ma tan 
cung la chuoi can dtf doan bang thuat toan no'i 
bao toan • 
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Khoa He thd'ng thdng tin, Trtfdng Dai hpc Kinh t§' - Li4t 

THE SOLUTION FOR REDUCING THE WIDTH 
OF COMPACT PREDICTION TREE 
WITHOUT LOSING INFORMATION 

• NGUYEN THON DA 

Faculty of Management Informatics 

University of Economics and Low, 

Vietnam Notional University - Ho Chi Minh City 

ABSTRACT: 
This paper proposes a solution that reduces the width of compact prediction tree (CPT) without 

losmg information. The strategy of this solution is to rely on predictive sequence analysis to reduce 

the widtii of the CPT and check the information conservation by using the lossless-join algorithm. 

The application of CPT or CPT-i- models into sequential sequences prediction is helpful because the 

reduction in size will optimize the retf-ieval, searching and prediction and also cut the time and 

memory cost. 
Keywords: CPT, CPT-i-, information security, compact prediction tf-ee. 
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