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3
MO PAU
1. LY DO CHON PE TAI

Hién nay véc dau tr vao TTCK hén nayé Viét Nam c6 4t nhiéu
bién dong khé kkin: CSDL bn, cac pAn mém tro gidp hén tai chua
phu hyp véi TTCK tai Viét Nam.... Dodé viéc tng ding ky thuat
KPDL dé phéat hén tim ra quy 14t v& sr bién dong hiru ichan chia
trong kibi lwong d lisu khbng 16 d6 £ mang 4i cho cac nhaau tr
nhiéu co hoi dé chon lya laai ¢b phiéu cin dau tr vadang thyi diém,
dung ki lugng giao dch ntim dat duoc gia ti gia ting hidu qua
trongdau tr ching khoan. Xat phat tr ly do d6 toi thyc hién dé tai:
"Phan tich hogt dgng ddu tw trong thi trwong ching khoan ing
dung thugt toan Apriori FP-Growth trong khai ph& é liéu”.

2. MUC PICH NGHIEN C UU

Muc dich aiadé tai 1a phan tich ha dong dau tu trong th truong
ching khoandé xuit giai phaptng ding KPDL dé xay drng he
thong try gitp nhadau tr dua ra niing quyét dinh dau tr ¢ phiéu
hop Ii trong TTCK mangdi hi¢u qua kinh & trongdau tu.
3.POI TUQNG VA PHAM VI NGHIEN C UU

Déi tugng nghién Gu thoéng tin 6 phiéu tham gia giaoidh ¢ cac
san giao &th va tdm Ii nhatau ching khoan 4i TTCK Viét Nam;
nghién @u ly thuyét v& Datamingdé tim ra gii phap thic t xay
dungung dang.

Pham vi nghién ¢u la nghién @u sr bién dong aia TTCK Viét
Nam; trén o s5 giao dch aia cac 6 phiéu ung ding luat két hop
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KPDL tim ra théng tin tu ich tey gilp nhadau tr thyc hién chién
lwoc dau tr ching khoan mangal hiéu qua.
4. PHUONG PHAP NGHIEN CUU

Phan tich tinh hinldac diém hat dong dau tr trong TTCK Vit
Nam, tim héu Ii thuyét dau tr va tdm |i nhatau tu, thu thip, thing
ké dr liéu giao dch @i cac san; trénccsy nghién &u ly thuyét vé
khai pha @ li¢u vaung thuit toan Apriori FP-growth. ¥ d6 dé xuat
giai phap xay d@ng ke thbng iing ding phan tich tr gidp nhadau tu
chirng khoan.

5. Y NGHIA KHOA H QC VA THUC TIEN CUA PE TAI

V& tinh khoa bc, hién nay cac san giadah ching khoan cha
xay drng va trén khai K thuat KPDL trongdau tr ching khoandé
xay drng ¢ théng phan tich tr gitp nhadau tr; Vi I8 d6, tinh thrc
tién cia dé tai la xay ang nhing chic ning phan tich ku qua tro
gitp cho nhatau tr; gop phan khai thacét viéc dau tr vao & phiéu
trén TTCK nlam muc dich ci cung la &ing loi nhuan, giam thiéu
rai ro cho nhatau tu.

6. BO CUC CUA LU AN VAN

B& cuc aia luan vian bao ém: phan my dau néu ly do chn dé tai,
muc dich, d6i twong va plam vi, phrong phap nghiéniw, y ngha
khoa hyc va thrc tign ciadé tai. Gdm c6 ba Chong va pln két luan
néu Kt qua dat duoc vadinh hréng phat trén aia dé tai.
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CHUONG 1 TIM HI EU VA PHAN TICH TH I TRUONG
CHUNG KHOAN

1.1 GIOI THI EU VE THI TRUONG CHUNG KHOAN

1.1.1 Givi thiéu téng quan

TTCK déng vai trd quan ong trong @n kinh € hién dai, TTCK
chi la roi dién ra cac hat dong traoddi, mua ban, chudn nhrong
cac lai ¢ phiéu ching khoan; quatd thaydoi cha thé nam giir
chang khoan. TTCK |a @t huéng dau tr méi hap din mang i loi
nhuin cao nleng ding c6 &t nhiu i ro.

1.1.2Pic diém thi trwong ching khoan Viét Nam

TKCK Viét Nam radoi mai hon 10 rim nhrng da c6 nlitng anh
huéng to bn dén rén kinh € quic gia.

1.1.2.1 Bi cdnh ra doi va qua trinh hinh thanh TTCK Vgt Nam

Sau nhiu nim chuin bi va chy doi , ngay 11-7-1998 Chinh ph
da ky Ngh dinh & 48/CP ban hanhéwching khoan va TTCK chinh
thirc khai sinh cho TTCK \dt Nam radoi.

Chi s5 VNIndex: VNIndex & ky hfu cia ch sb ching khoan Vit
Nam. VNIndex xay dng cin or vao gia tf thi truong aia it ca cac
cb phiéu dugc niém .

Chi s6 VNIndex = (Gia tt thi truong hién hanh / Gia irthi truong
co s6) x 100

Trung tdm giao @h ching khoan TP.H Chi Minh ngay
20/07/2000 va thc hign phién giao @th dau tién vao ngay
28/07/20000 thoi diém lac Ky gio, chi c6 hai doanh ngBp niém
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yét hai laai ¢6 phiéu (REE va SAM) i sd von hai tém bay muoi ty
ddng va ndt s it trai phiéu Chinh pli dugc niém t giao dch.
Ngay 8/3/2005 Trung tdm giaoiath ching khoan Ha i
(TTGDCK HN) chinh tlkc di vao hat dong. Giaidoan tinh ngi dan
xuit hién tir nam 2005 khi ¢ 1& ndm giir cia nhadau tw nuéc ngoai
dugc nang i 30% Ién 49% (ir linh wrc ngan hang).
1.1.2.2 Dén bién thuc % TTCK Viét Nam
Hién nay tinh hinh TTCK \&t Nam trén cac saning chra 6n
dinh, tam ly chung an 1a dra vao é d6ng quan & 40 cung éu dé
dau tu.
1.1.3 Kho khin

Rui ro do tinh thanh ki thip

Rui ro tir théng tin

Rai ro tr cac quy dinh va chit lwong dch w cia san
giao dch

Rui ro tir cAc clan dong th truong
1.1.4 Thian lgi

TTCK nudc ta con non & Nha nréc ¢é nhéu chinh sachru dai
thu hat cac Nh&au tr nhu: cacuu dai vé thué; von vaydé dau tr va
co ché giao dch thong thoang. Ngm von nhan 8i trong nhan dan
rat nhiéu.
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1.2 PHUONG PHAP PHAN TICH TH I TRUONG CHUNG
KHOAN
Phrong phap nghiénu, biéu 6 md & dir liéu thong ké @a
TTCK.
Phrong phap da trén xem xét giaitthyc chit caa mbt co
Phrong phap d bao chai thoi gian quéa ki,
Phrong phap may ¢c
1.3 TU VAN TRONG THI TRUONG CHUNG KHOAN

1.3.1 Li thuyét dau tw ching khoan

Hai Ii thuyét chinh la Firm Foundation[17] va Castle in the
Air[12].

1.3.2 C4c ngeén dir li¢u trong chitng khoan

Tu cac San giaoidh, cac trang web gag cao. Hen nay co hai
trang webding ti day du va chinh xac cac théng tird @hiéu la:
http://chungkhoan.com.vn va http://cophieu68.com.

Trang web @a cong ty niém ét gia & phi¢u caa hy.

Gi4 tri cd phiéu niém ¥t tai cac san baodgn: gia no cira vao lic
8:30 sang hang ngayafg Wi gia dong dara aia ngay hém tréc),
gid déng dra vao lic 11:00 di ngay, gia cao ri va gia thp nhit
do qua trinh giaoidh ngay.

1.4 MO HINH HE THONG PHAN TiCH TR Q GIUP THI
TRUONG CHUNG KHOAN

Mb ta hé théng phan tich TTCK

1.4.1 Thu thap dir liéu

Dit liéu duoc thu thip tir hai ngwn: ngbn mot 1a tir web thong
qua dch w cia web server, ngim hai | tr cAc server CSDLi@ cac
cbng ty.

1.4.2 Phan tich y ngka chi sb

Phan tichiua ra cac d doandé coé tré cé dugc nhiing ket qua vé
xu hréng ting gia @a cac lai c6 phiéu khac nhau trongrong lai.
bay chinh la nidm wu chinh @a luan van.

1.4.3 Thong tin & vin cho nhadiu tw

Tur cac théng tin d liéu qua khir dwoc trich bc tai cAc San giao
dich & phiéu ching khoan xay @ng ung ding phan tich xadinh
dugc dién bién & phiéu trong cac ngay &p theo c6 xu hong bin
dong ting gam.

1.5 TU VAN TRONG THI TRUONG CHUNG KHOAN
1.5.1 Kha ning tw van trong thi trwong chieng khoan

Dé phan tich TTCK da dr liéu qua kitr |am rén tang phan tich.

1.5.2 XAcdinh nhiém vu tw vin

Hé thong tr vin 5 dua ra cac d doan nliing & phiéu nao co kh
nang ting trong &n giao dch K tiép dra trén lat két hop va thit
toan.

1.5.3 Phrong phap phan tich va tr van

Gom cac Phrong phap phan tichjkthuat; phan tich ¢ s3; du bao
chwi thoi gian quéa kie va phrong phap may éc. Méi phuong phap
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c6 ot loi thé nhat dinh, chinh vi th tuy theo fing yéu éu au thé ta
chon phrong phap phuidp voi thuc €.
1.6 TOM TAT

Céc mi dung trong chrong nay ép trung géi thiéu & TTCK tai
Viét Nam, caadic diém vé giao dch ding nhr nhitng théng tin o
ban v& TTCK. Tir nhitng phan tich badau v& TTCK, tadua raduoc
nhiém wu chinh @a luan vian, nhém wu cia phan tich vawldoan \é
xu hrong ting gia @a & phiéu bing cac K thuit KPDL trong
chuong hai.
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CHUONG 2 TONG QUAN VE KHAI PHA TRI TH UC VA
KHAI PHAD U LIEU

2.1 KHAI PHAD U LIEU

2.1.1 Cac khai ném co ban

binh ngha 1 @ia William J Frawley, Gregory Piatetsky-Shapiro,
va Christopher J Matheusam 1991: “Knowledge discovery in
databases, also known KPDL, is the non-trivial psscof identifying
valid, novel, potentially useful, and ultimately derstandable
patterns in data.” (Kham phaéki thic trong cac CSDL, hay la
KPDL, 1a 1 tén trinh tim kém nhing gia ti méi la, c6 khi ning hiu
ich trong d liéu).

binh ngha 2 @ia Marcel Holshemier va Arno Siebesm1994:
“KPDL is the search for relationships and globatgras that exist in
large databases but are ‘hidden’ among the vastianad data, such
as a relationship between patient data and thedicakediagnosis.
These relationships represent valuable knowledgetahe database
and the objects in the database and, if the dagalzas faithful
mirror, of the real world registered by the dataagKPDL la qua
trinh tim kém d6i véi nhirng thanh phn c6 ndi lién hé va bng quéat
tén tai trong 1 CSDL én nhrngdd ki gidu di trong 1 krong lon dit
lidu, nhr 1a mbi quan k& giit dit liéu cia cac Bnh nhan va thic diéu
tri cia hp. Mdi quan & nay béu dién nhing tri thic c6 gia ti vé
CSDL va caaddi tugng trong CSDL, va éu CSDL nay phn anh
trung thre thé gigi thuc duoc ghi chép vao CSDL).
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2.1.2 Céac lwoc khai phé tri thac

Xéac
dinh
nhiém
vu

Xac
dinh dir
ligu lien

guan

Thu
thap
va tién
Xt ly
dir ligu

Giai thuat
KPDL

Dir li¢u
truc
tiép

Hinh 2.1: $ d6 md & qué trinh KPDL

Luat

Budc 1: Gom @& liéu (Gathering) va trichdc di liéu (Selection)

Budc 2: Tien x# i diz liéu (Cleansing, Pre-processing and
Preparation)

Budc 3 : Chuyn doi di liéu (Transformation)

Budéc 4: Phat hén va trich mau di liéu (Pattern Extraction and
Discovery)

Budc 5: Danh gia kt qui miu (Evaluation of Result)
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2.1.3 Céc plwong phép khai phé dr ligu

Qué trinh KPDL la qua trinh phatéhi miu trongdo giai thuat
KPDL tim kiém cac riu dang quan tam theaadg xacdinh nhr cac
luat, cay phandp, hi quy, phan nhém, ...

Cay quyt dinh va lut

Khai ph& dr liéu van ban

Mang neuron

Phan nhom va phéatoan

Khai pha lat két hop

Céc phrong phap phansp va i quy phi tuyén

Céc plwrong phéap da trén niu
2.1.4 Hréng tiép can trong khai pha dit liéu

Céc hrong tiép can cia KPDL c6 té dugc phan chia theo dlo
nang hay ép cac bai todn khac nhau.

Huéng tiép can phd bién la phandp va dr doan (classification &
prediction); cay quit dinh; mang ro ron; not trong nlitng hréng
tigp cn & hinh dung la khai pha chu theo thi gian
(sequential/temporal patternsjtohg tr nhr khai pha lat két hop
nhung cé thém tinh thty va tinh thi gian. Hrong tiép cin nayduoc
rng ding nhiu trong tnh wrc tai chinh va TTCK vi né ¢6 tinhed
bao cao.

2.1.5 Céac @ng dir liéu dung dé khai pha

CSDL quan B (relational databases), CSDlda chéu
(multidimensional structures, data warehouses), ICSbng giao
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dich (transactional databases), CSDL quén- huéng ddi tuong
(object-relational databases)iréu khéng gian va i gian (spatial
and temporal data),Dliéu chibi thoi gian (time-series data), CSDL
da phrong tién (multimedia databases) mtam thanh (audio), hinh

anh (image), phimanh (video) Gk liéu Text va Web (text database &

WWW)...
2.1.6 Khai phé Iuat két hep vaing dung

Luat két hop la mdt biéu thirc c6 ding: X =Y, trongd6 X va Y
la tip cAc twong i la item. Y nghia aia cac ldt két hop kha &
nhan thdy: Cho tréc mot CSDL c6 D |a dp cac giao tac - trondd
mdi giao tacT D la tp cac item - khité X = Y dién dat y ngha
rang kit cr khi nao giao tac T c6 éfa X thi chic chin T ¢6 chira Y.
Do tin ciy cua luat (rule confidence) c6 thdugc hiéu nhr xac sit
didu kién P(Y U T|X U T). Puoc ung dung KPDL trong cac Inh
vuc: Y hoc, Ngan hang, TTCK...

2.2 KHAI PHA LU AT KET HQP

Vin @& kham pha lat két hop[2][5][6][7] duoc phéat béu nhr
sau: Cho edc ti 18 hd trg 8 vadd tin cly B. Panh § tit ca cac luit
trong D c6 cac giaitti I& hd tro va tin @y I6n hon 8 vap tronging.

Gia thiét D |a CSDL giao &th va \6i 8 = 30%,B = 60%. \An dé
phéat hén luat két hop duoc thec hién nhr sau: LBt ké, dém tit ca
nhitng qui Iuit chi ra sr xuat hién mot sb cac muic & kéo theo rt sb
muc khac, chxét niirng qui Itit ma 1 1& hd tro lon hon 30% vado
tin cay lon hon 60%.
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2.2.1 Gy so dir liéu giao dich
Khai niém CSDL giao dch

Lay vi du gi6 tang tnrong gia © phiéu nhr sau:
Gio 1: {MCV, DRC, TRC}

Gi6 2: {AMM, SHB, VCB}

Gio n: {HAG, DIG, DRC}

Ta cbdinh ngha: Hang muc(ltem) : miit hang trong @i hay nét
thugc tinh; Giao ¢ch(Transation) :ap cac lang muc dugc mua trong
mot gié hang (c6 TID —ma giacich); CSDL giao ¢th: #p cac giao
dich;

Nhu vy théng tin ting laai ¢ phiéu duoc giao dch i TTCK ciing
la giao dch.

2.2.2 Gii thuét chuyén dbi co sb dix liéu

D¢ don gian hon cho céc gii thuat khai pha lat két hop ching ta
co the xay ding gii thuat cho phép chudn doi tir mot CSDL chng
quan I¢ truyén thing sang CSDL giaoich d trg gitp cho qua trinh
KPDL tinh hinh & dung céc lai hinh dch w bing luat két hop[phu
luc 1].

2.2.3 Mt sb hwéng tiép can trong khai pha luat két hep

Mot sb huong: Luat két hop nhi phan; Lit két hop c6 thwéc tinh
sb va thibe tinh ling muc; Luat két hop tiép cin theo hxéng tp tho:
Tim kiém luat két hop dra trén ly thugt tap tho; Luit két hop voi
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thuoc tinhduoc danh tong $; Luat két hop song song; Lit két hop
mo ....

2.2.4 Luat két hop
2.2.4.1 Mt sb khai niém o ban

Cho ot tap | = {I1, 12, ..., Im} c&c §p m muc, not giao dch T
dugc dinh ngha nhr mat tap con dia cac khén muc trong | (TOI).

Goi D 1a CSDL @a n giao ¢th va ndi giao dch dugc danh nhan
v6i mot dinh danh duy nit. N6i rang, ndt giao dch
T O D hd trg mot tap X O | néu né chira tit ca cac item aa X.

Diéu nay nglia 1a X O T, trong ndt sb trudng hop ngroi ta ding
ky higu T(X) dé chi tap cac giao @th M trg cho X. Ki htu
support(X) (hgc sup(X), s(X)) lag I¢ phin trim cia cac giao ith
hd trg X trén Hng cac giao th trong D, ngta la:

H{ToD |X 0OTH @

sup( X ) = 5

Do hd tro t6i thiéu minsup & rat gia ti cho trge boi nguoi s
dung. Néu tap muc X c6 sup(X)= minsup thi ta n6i X 1a Gt tap cac
muc phb bién. Mot luat két hop cé ding R: X => Y, trongi6 X, Y la
tap cac mic, X, YO lva XnY =0O. X dugc gi la tiéndé va Y
dugc i la hé qua caa luat.

Luat X => Y ton tai mot do tin cy ¢ . Do tin cy ¢ duoc dinh
ngha la kh ning giao dch T 1 tro X thi ding hb tro Y.

Ta c6 cong thc tinhdo tin cy ¢ nhr sau:
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pF CTAXCT) _ sup( XU T)
plLcT) aup(4)

conf(X=>T)=p(Yc [|XcI)= (2.2)

2.2.4.2 Mpt s tinh chit ciia ludt két hop
CAc tinh chit vé d hé tre' ciia tdp muc
Tinh cHit 1: Cho A va B |a haiip muc, réu A O B thi sup(A)=
sup(B).
Tinh chit 2: Cho A va B |a haiap muc va A0 B, réu A 1a tip
muc khoéng pl bién thi B ding khong lap muc phb bién.
Tinh chit 3: Cho B ladp muc phb bién, rfu A O B thi A ding la
tap muc pho bien.
CAc tinh chit vé co' bin cia ludt két hep

Tinh chit 1: Néu c6 A~ C va B-. C trong D thi AIB - C cé tit 1a
chua chic dung.

Tinh cHit 2: Néu AOB — C thi A~ C va B— C chra chic dung.

Tinh cHit 3: Néu A~ B va B-C, ching ta khéng ¢suy ra
A-C.

Tinh chit 4: Néu A (L - A) khdng tha mands tin ciy cuc tiéu
thi luat B - (L -B) ciing khéng thé man, i cac ip muc L, A, B va
BOADOL.

2.2.4.3 Mt sb bai toan @ ban Vé ludt Két hop

Bai toan 1 Tim it ca cac fip muc ma cédo hd trg 16n hon d6 hd
trg toi thiéu do ngroi dung xaadinh. Cacap muc thaa mando hd tro
t6i thiéu duoc goi 1a cac ip muc phd bién.
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Bai toan 2 Dung cacap muc phb bién dé sinh ra cac lét mong
mudn. Y tuéng 1a réu goi ABCD va AB la cac 4p muc phb bién, thi
chang ta c6 th xacdinh luat néu AB=>CD gir lai vdi ty 1& do tin
cy:

_ SUp(ABCD)
- SUp(AB)

conf 2.94)

Néu conf> minconf thi lat duoc giit lai (luat nay § thaa mando
hd tro tdi thiéu vi ABCD la pl bién.
2.2.4.4 Céc khai thac it két hep

B1: Tim #t ca cAc fip phd bién ( theo ngdng minsup)

B2: Tao ra céc lat tir cac ap phd bién dbi véi mdi tap phd bién S,
tao ra fit ca cac fip con khacdng aia S.

Déi voi mdi tap con khacdng A aia S thi lut A => (S - A) la
luat két hop cin tim réu:

conf (A => (S - A)) = supp(S) / supp(A)minconf

Hau hét cac thidt toan khai pha kit két hop thuong chia
thanh hai pha:

Pha 1 Tim tit ca cac fip muc phd bién tir CSDL tic 1a tim
tat ca cac
tap muc X thaa man s(X> minsup.

Pha 2 Sinh cac lat tin ciy tir cac ip phd bién da tim thiy ¢
pha 1.

Néu X & mot tap luat phd bién thi #ip luat két hop dwoc sinh fr X c6
dang :
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Y— > X\Y, trongdo:
Y la tap con khacdng aia X.

X\Y la hiéu acia hai ip hop X va Y. ¢ 1ad6 tin ciy caa Iuat thaa
man ¢ minconf.

2.2.5 Phat hén luat két hep trén hé théng tin nhi phan
2.2.5.1 H théng tin nh phan

Cho cacp O ={o1, 02, ..., on} la rt tap hiru han g>m n doi
twong, D = {d1, d2, ..., dm} la @t tap hitu han gdbm m ch bao,
B=1{0, 1}

Hé théng tin nly phanduoc dinh ngha la SB = (O, D, By) trong
d6 x 1a anh x x:0 x D— B, x(0,d) = 1 u déi tugng o c6 chbao d
vax(o,d) = 0 gu ngroc lai.
2.2.5.2 Tp chi b4o pl¥ bién nhi phan

Cho r¢ théng tin nthphan SB = (O, D, By) va ntt ngadng 6 O
(0, 1). Cho S1 D, S la &p ch bao pld bién nh phan i ngudng 8
néu cardpB(S))> 6*card(O)

Cho LB la ndt tap gdm tit ca cac fip ch bao pld bién nh phan
da phat hin tir SB, ching c6 thic tinh nhr sau:00S O LB, T O S thi
T OLB.

Trongdé LB,h 1a fip con @a LB réu XOLB,h thi card(X)=h (@i
h 1a $ nguyén dong).
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2.2.5.3 CAc ldt két hop phd bién nhi phan va ¢ s tin cdy

Cho r¢ théng tin nthphan SB = (O, D, Bx) va ntt ngadng 6 O
(0, 1). Cho L la rt phin tr caa LB, X va Y 1a haidp con @a L,
trong do:

L=XOVY, X£{,Y #vaXnY={

Chung ta xadinh cac lat két hop nhi phan gira tip chi s X va
tap chi 0 Y 1a mot &nh s théng tin: X — Y. Hé $) tin cay caa luit
nayduoc biéu dién 1a:

CF.(X - Y)= card (pg(X) O pg(Y)) (2.5)
° card (pg (X))

Goi RB, |a tap tat ca cac It két hop phb bién nhi phanduoc phat
hién tr SB. Trongdé CFB(r)>3, O r 0 RB

2.2.5.4 Cac veetchi bao nh phan va cac phép toan

Cho ¢ théng tin nih phan SB = (O, D, B)) trong dé
O ={o1, 02, ..., on} la mt tap hiu han gdm n ddi tugng,
D ={d1, d2, ..., dm} la mt tap hiru han gom m ch béo.

Vecto chi bdo nhphan: vB(X) = {X1, X2, ..., Xn} trongi6: X O
D 1a mbt vec véi n thanh phn, mbi thanh plin Xj chiém mot gia
tri trong B. Cho VSB laap tit ca cac veat chi bao nh phan éa SB,
néu card(X) = 1 thi X la b chi bao @a SB va Xj =x(0, X)
2.2.5.5P¢ hé tro' cac vear chi bao nhj phan

Cho X10 D, d6 hd trg cua vB(X1) béu dién supB(vB(X1))duoc
dinh ngha:

supB(vB(X1)) ={o0 O|Od O X1, x(o, d) = 1} (2.6)
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2.2.6 Thuat toan phat hién tap chi bao va Iuat két hep

Thuat todn Apriori-Tid ¢ hai ph§hu luc 2].
2.3 THUAT TOAN APRIORI FP-GROWTH

2.3.1 Thuat toan Apriori ¢ o ban

Apriori 1a mdt thuat giai dugc do Rakesh Agrawal, Tomasz

Imielinski, Arun Swamidé xuat 1an diu vao ram 1993. That toan
tim giao dch t c6do hd trg vado tin ciy thaa man bn hon mot gia
tri ngedng. duoc trinh bayo [phu luc 2] va [phu luc 3].
2.3.2 Sinh céc lat két hop tir tdp muc phé bién

Véi mdi tap muc phd bién |, sinh ra ét ca cac ap con khéngdng
cua |

Vi mdi tap con khéngdng a @éa |, ta c6 lat a - (I-a)

Néu sup)

= minconfé d6 minconf la ngdong do tin cy
. Sup@)
cuc tieu

Vi céc Iuit dugc sinh rai cac &p muc phb bién nénds hd trg caa
luat 8 duoc tha man, trc 1ado ho trg caa Iuat chinh 1a sup(l).

2.3.3 Thuat toan FP-Growth
Thuat todn xay g@ng cay FP_Tree:
Input: @ S5 dit liéu giao dch D va ngdng do hé trg minsup
Output: cay rau P bién FP_Tree.
Method:

Budc 1: Duyt qua @ s dit liéu D dé ¢ém <5 lan xuit hién cia
cac muc trong giao tac va xatinh muc Pr bién vado hd tro cua
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ching, &p xép cac mac P bién giam din theodd ho trg, ta duoc
danh séch cacum sip xép L.

Budc 2: Xay drng FP_Treebau tién ho ndt dc, saudd voi moi
giao tac t chn va gip xép cac mac Pt bién theo thi ty trong danh
sach L, thee hién thém vao cay FP _Treeiry cach gi ham
insert_tree(p|T), thagdi trudng count cho phudp.

Thi tuc thém cac muc Phd bién vao cay FP_Tree:

Procedure Insert_Tree(string[p|P], Tree T)

/I Trongdé p 1a nuc dau tién aia day va P 1a gim con hi cua day
{If cdy T c6 nat con N ma N.ltem_name = p Then N+
Else

Tao nut ndi N;

N.ltem_name:=p;N.count:=1

Thayddi nat lién Kt cho p;

If p #0 then

Insert_Tree(p,N):

}

Ta tén hanh xay dng cay nu Pt bién :

Khai thac tap muc Phd bién

Thuat toan Xay ang cac riu P bién tir ciy FP-Growth

Input: Cay FP-Growthi@ CSDL D, ngdng minsup
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Ouput: Tap phb bién F

Method: Call FP-Growth(Tree, null)
Procedue FP Growth(tres,
{
F=0
If Tree ch chira mbt duong din don P then {
For mbi t hop B ciia cac nat tronguong din P Do {

Sinh miu p= a O Bvéi support_countp) = do hd tro nho nhit cia
cac nut trong

F=F p

}

Else

For mbi a trong headeri@ tree Do

{ SinhmiuB=a0aq;

Support_counfl) =a .support_count
F= AR
Xay drng @ so mau codiéu kién aia
Xay ding FP_tree cdiéu kién Treg caap
If Treg; != @ then
Call FP_ Growth(Treg)
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CHUONG 3 XAY DUNG HE THONG TRQ GIUP PHAN
TICH VA D U POAN DUNG LUAT KET HQP

3.1 KHAO SAT TINH HINH TH UC TE TAI CAC SAN GIAO
DICH CHUNG KHOAN

San giao ith ching khoan TP. HCM ludn &n ra sdidong, la i
niém yét tat ca cac é phiéu giao dch trén th truong; dugc xem |a
trung tdm giao @th aia ching khoan Vgt Nam. Vi \ay téi chon san
giao dch ching khoan TP. HCMié tim hiéu, thu thip tai ligu dé xay
dung chrong trinhttng ding.

3.2 PHAT BIEU BAI TOAN

TTCK |a roi dién ra cac giao i¢dh mua/ban/chidn nhrong trén
cac © phiéu dugc niém yt. S5 luong cac 6 phiéu tham gia niémét
trong ngay, caciphiéu tham gia giao igh; cac 6 phiéu giao dch
trong cung mt ngay dugc dinh danh cing 6t dinh danh TIDdé
phén tich vatuoc luu trir trong CSDL giao tth. tr giadong ara cac
¢6 phiéu giao dch trong cac ngay xatinh gia ti ting gam cac 6
phiéu 1a dr liéu dau vao @a chrong trinh.

Céc dr lidu duoc thu thip v s duoc phan tichdinh ding va
chira trong kho, 1a lai dit liéu dugc ar dung dé khai pha. Sau giai
doan khai phé, tatsdung thuit toan Apriori FP-Growthié phan tich
tim ra cac 6 phiéu thedng xuyé&n ing gia, nhom & phiéu ting gia va
qua ¢ gitta ching; & d6 nhadau tr s dung cho véc dr doandé ra
quyét dinh dau tr cd phiéu.
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3.3 PHAN TiCH BAI TOAN

TTCK s5 giao dch hang ngayat nhiéu lam cho dunguong
CSDL ting theo; chinh vi thdir li¢u phan tichat I6n. Néu dung céac
phuong phép thng ké & dién thi € khong tié két xuat ra duogc tri
thirc. Do \Ay can dung cac % thuit KPDL — sr dung luat két hop.

3.4 CAI PAT CHUONG TRINH

3.4.1 Ngbn nd@ va moi trwong lap trinh

D¢ hoan thanh hithbng phan tich TTCKu van cho nhadau tr
méi, t6i Sir dung ngdn nd lap trinh C# trong & Visual Studio 2008
(ciing chinh 1a méi wong lp trinh cho phn mém); H¢ CSDL
SQL2005 chy trén k& diéu hanh Windows XP.

3.4.2 Xay drng chwong trinh

Dya trén o s5 phan tich bai toan tic t& cia TTCK chrong trinh
dugc xay drng trén nguyénit ngubn di liéu dugc cip nhit vao
CSDL; saut6 dugc chuyén d6i sang CSDL giaoigh, hinh thanh kho
dit liéu. Tién hanh khai phaisdung thiit toan Apriori va FP Growth
cai dat trén chrong trinh phan tich trichot tim ra cacdp muc phb
bién va Iuit két hop hinh thanh e so tri thuc tr vin cho nhatiu tu.

3.4.3 Givi thiéu chirc nang chwong trinh

Hé théng bao gm céac giao din cip nhat CSDL, phan tich
va dua ra Kt qua tro gitip nhadau tu.
3.5PANH GIA K ET QUA

Chuong trinhda caidat hoan thanh isc dau da mangdi két qua;
dung thidt toan FP-Growttdé phan tich gii quyét bai toan .
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KET LUAN
1. Két qua dat dwgc

Véi cach tép cin dya trén nling dé xuit da co6 tronginh wrc
nghién ¢u v KPDL, ban luan van nay 1a nit sy tong hop duoc
nhitng kién thirc Ii thuyét co ban trong KPDL néi chung va khai pha
dit liéu bang Iuat két hop néi riéng cling & mot vai dé xuat moi. Sau
day la nlirng diém chinh ma léin vin da éip trung gai quyét:

Luan vin d& tim héu va phan tich rd néévI TCK; trinh bay éng
quan va cac nétic treng nhit trong knh wrc KPDL bao ¢m céac
van dé can kham pha tri tiic, cac lréng tiép cin va nghién gu tiéu
biéu, trongdd phat hén luat két hop tng ding trong véc xay drng
hé thong phan tich tr gilp nhadiu tr trong th truong ching khoan,
trg gilp nhadau tr nho 1é trong viéc phan tich va an lya viéc dau
tr vao & phiéu, day la nét phrong phap kham pha tri dic quan
trong trong KPDL ¢6 nféu y ngha trong khoa éc ding nhr trong
thyc tién. DAy la chi dé trong tdm cho 6i dung @a luan van.

Trong qud trinh thc hién luan vin, t6i dd & ging @p trung tim
hiéu va tham kho céc tai lgu lién quan. Tuy nhién,o thoi gian va
trinh d6 c6 han nén khéng tranh ki nhitng han cké va thiéu sét. Toi
rat mongduoc ar nhan xét va gop ya cac thy co giao va bn be,
ddéng nghép va nlitng ngroi cling quan tandé hoan thén hon két
gua nghién ¢u aia minh.

2.Pinh huéng phat trién

KPDL bing luat két hop duoc xay drngung ding ©ng réi trong
nhiéu linh wrc nhr: TTCK, Ngan hang, Kinhét Y hoc... mang 4i
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nhiéu két qua dang tin dy; tim ra cac lat ¢ y ngfia thyc & an chra
trong cAc CSDLdn. Chinh vi @y tdi tiép tuc hoan thin cac cling
nang va nang cao éhlugng chrong trinhung ding trong thyi gian
sip dén dé cé th 4p ding vao thrc ; ngroi dung thre gr tin twong
sir dung cho véc dy bao théng tin & phiéu; gilp nhatau tr chon lya
phuong &n va ra qut dinh dau tr vao @ phiéu d&¢ mang i loi
nhuan.

Hudéng ghi quyét nhiém vu nay ¢ chirc ning cip nhat dir liéu cia
chuong trinhduoc ci tién trich be di lidu online; $ dung thut
toan xr li song song trong &t luat két hop dé téi uu viéc phan tich
dé giam thiéu thoi gian chay chuong trinh.Ung ding luit két hop moy
cho Kt qua du bao chinh xacdm.



