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MO PAU
1. Ly do lwa chon dé tai

Khai pha dir liéu va phat hién tri thire dang 1a linh vuc dugc cac nha khoa
hoc quan tdm nghién ctu trong nhiéu nim gan day. Ung dung khai pha di liéu
dugc thuc hién trong nhiéu linh vuc khac nhau nhu gido duc, y té, tai chinh,
ngan hang, kinh doanh... Dac biét, trong thoi gian gan day, khai pha dir liéu va
phat hién tri thic trong linh vuc gi4do duc dang duoc quan tdm nghién cau. Doi
véi bac giao duc Pai hoc hién nay, sinh vién dang hoc tap tai cac truong Pai hoc
theo hinh thirc dao tao tin chi. P4i voi hinh thize dao tao ndy yéu cau sinh vién
phai c6 sy chi dong cao, co nhiéu su lya chon mém déo cac mén hoc trong
chuyén nganh dao tao. Sinh vién s& phai tw minh phan bo cac mén hoc cho ting
ky sao cho du s tin chi theo quy ché dao tao, sinh vién c6 thé hoc nhanh dé ra
tredng sém hodc dung han véi sé diém cao. Trén thuc té da co rat nhiéu trudng
hop thoi gian hoc d3 hét nhung cic em van chua hoan thanh du tin chi, con ng
mon chuyén nganh. Cac sinh vién chua quen va gip rat nhiéu kho khan trong
dinh huéng hoc tap, 1am anh huéng dén qua trinh hoc tap cua minh cling nhu
anh huong dén két qua dao tao cua nha truong. Chinh vi vay cong tac ¢b van
hoc tap cho sinh vién da dugc dat ra 1a mot cong viéc quan trong trong hinh thuc
dao tao theo tin chi. Pay ciing 1a bai toan dugc dat ra cho linh vuc khai pha dir
liu khi c6 s6 liéu 16n vé sinh vién va qué trinh hoc tap cua sinh vién trong nha
truong nham trg gidp cho ¢d van hoc tap dat duoc hiéu qua cao hon.

Hién nay toi dang cong tac tai Truong Dai hoc Kinh té qudc dan, trudc
nhitng thuc trang dang ton tai ¢ noi lam viéc cung véi linh vuc t6i dang theo
hoc, duogc sy dong y caa TS. Nguyén Trung Tuan t6i chon dé tai luan vin:
“Nghién criru va ap dung ky thudt khai pha diz ligu trén bé da ligu sinh vién
dai hoc phuc vu cong tac cé van hec tdp”, luan van gop phan vao viéc giai

quyét cac van dé hét sirc cap bach va can thiét trong thuc té.



2. Muc tiéu caa dé tai
Dé tai luan van tap trung thuc hién cac muc tiéu sau:

- Hiéu dugc céac k§ thuat khai pha dir liéu va phat hién tri thac co ban.
Tap trung vao hai ky thuat 1a khai pha luat két hop va cay quyét dinh.

- Hiéu céc quy ché, quy dinh, thong tu huéng dan vé trién khai thyuc hién
dao tao dai hoc theo hé thng tin chi, cac van ban lién quan dén viéc quy dinh ¢6
van hoc tap, hé théng dir liéu dao tao chinh quy tai truong Kinh t& Qudc dan va
nhitng van dé dit ra ddi voi viéc ¢d van cho sinh vién trong qua trinh lya chon
mon hoc, phén 16p du b&o kha nang sinh vién roi vao tinh trang ra truong dung
han hay khéng.

- Phat hién mot sé luat, cay phan loai du bdo kha nang ra trudong ding han
phuc vu cho viéc ra quyét dinh trong cb van hoc tap thong qua bo dir liéu thuc té
cua trudng Pai hoc kinh té qudc dan bang viéc ap dung ky thuat khai pha luat
két hop va cay quyét dinh vai su tro gilp cua cong cu di co.

3. Péi twgng va pham vi nghiém ciéu

Déi twong nghién ciru:

- Céc van dé vé phat hién tri thic va khai pha dit liéu.

- Céc k¥ thuat khai pha dir liéu.

- Pac trung cua bai toan ¢ van hoc tap trong dao tao tin chi tai Truong
Pai hoc kinh té quéc dan.

- bac trung caa b dir liéu thu nghiém.

- Mot sb cong cu hd tro khai pha dit liéu va phat hién tri thuc.
Pham vi nghién cizu:

- Nghién ctu vé ky thuat khai pha dit liéu dua trén luat két hop va cay
quyét dinh.

- Bai toan cb van hoc tap cho sinh vién chinh quy dao tao theo hinh thic
tin chi tai truong Pai hoc kinh té qubc dan.

- Dir liéu thtr nghiém duoc thuc hién trén 01 khoa sinh vién da ra truong.
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- Cong cu hd tro khai pha la Business Intelligence Development Studio
(BIDS) trong bd SQL Server 2008 R2.

4. Phwong phap nghién ctru

Pé tai luan van duoc tac gia thuc hién nghién ctu sir dung phuong phap
nghién ctu hdn hop gitra nghién ctu Iy thuyét bang cach téng hop tai lidu va
nghién ctu thuc nghiém.

- Nghién cizu ly thuyét: Téng hop céc van dé Iy thuyét lién quan tir cac
ngudn tai liéu nhu Gido trinh, Bai giang, Internet, chuyén d¢, luan van, luan an
va tim hiéu thyc tién dao tao theo hoc ché tin chi tai truong Pai hoc kinh té qubc
dan dé phat biéu bai toan cb van hoc tap can giai quyét.

- Nghién cuzu theec nghiém:
+ Nghién ctru cai dt, thuc hanh cong cu hd tro khai pha dix liéu BIDS

+ Str dung bo dir lidu thuc té dugc thu thap tai truong Pai hoc kinh té
qudc dan dé giai bai toan c¢6 van hoc tap bang cic phuong phép 1y thuyét da
nghién cuu.

+ Dya vao bai toan cb van hoc tap di phat biéu, chon phuong phap giai,
bién ddi dir liéu thd da thu thap thanh bo dix liéu con phu hop véi ki thuat lya
chon va bai toan da phat biéu. Sau khi c6 di liéu tién hanh cac buéc khai phé dix
liéu trén cong cu BIDS.

+ M0 ta cac két qua thu dugc co ¥ nghia thuc tidn phi hop voi bai toan da
phat biéu.

5. 'Y nghia thuc tién va khoa hoc cia dé tai

Hién nay Bo gi4o duc va dao tao di chinh thirc ban hanh quy ché dao tao
theo tin chi cho cac Truong Pai Hoc. Hau hét tat ca cac truong Pai Hoc trén ca
nuéce dd ap dung hinh thire dao tao ndy, bén canh d6 da c6 nhiéu hoi thao va bai
bao ndi vé viéc hoc theo hinh thuc tin chi va cdng tac dugc quan tam 1a cb van
hoc tap trong ddo tao tin chi cho sinh vién. Trong nhiéu nim qua Trudng Pai
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Hoc Kinh té Qudc dan da c6 chua truong tng dung cong nghé thong tin vao céc
cong tac quan 1y dao tao. Hé thdng dir lidu dao tao da gop phan quan ly tét cho
cong tac dao tao dai hoc chinh quy. B phan ¢ van hoc tip ciing c6 nhiing quy
dinh dé gop phan gidp sinh vién c6 mot tién trinh hoc hiéu qua. Qua dé tai viéc
tng dung vao dit liéu thyuc té dé dua ra cac tri thuc can thiét d&é hd tro ra quyét
dinh cb vén 1a diéu hét stc cap bach va can thiét cho bo phan cb van hoc tap.
G6p phan vao dam bao nang cao chat lwong dao tao chung cua nha truong. Khai
pha dir liéu ciing dang 1a linh vuc ma cac nha khoa hoc quan tdm trong nhiéu
nim gan day va ciing da duoc nghién cic &p dung vao thuc tién mang lai nhiéu
loi ich.

Noi dung cua dé tai mang y nghia khoa hoc khi phat biéu, phan tich cac
dic trung cta bai toan cb van hoc tap va bo dit liéu tai truong Pai hoc kinh té
qudc dan, quy trinh ap dung céac ki thuat khai pha dir liéu va phat hién tri thic
trén bo dit liéu nay. Dé tai luan vin cling mang y nghia thuc tién khi tac gia thuc
nghiém céc phuong phap trén voi cac dit liéu thuc té, mo ta cac két qua dat duoc
c6 ¥ nghia voi bai todn cb van hoc tap, tir 46 dua ra nhitng dé xuat, kién nghi.
GOAp phan c6 thém nhiéu co s& thdng tin gidp ich cho bd phan ¢ van hoc tap ra
quyét dinh c6 van trong qué trinh sinh vién hoc tap, nang cao chat luong dio tao
cua nha truong.

6. B6 cuc luan vin

Luan van duoc trinh bay trong 3 chuong chinh ngoai phan M¢ dau, Két
luan, Tai liéu tham khao, Danh muc céc hinh va Phu luc. Cu thé nhu sau:

Chuwong 1. Tong quan vé phat hién tri thic va khai pha dir ligu

Trong chuong nay sé& trinh bay nhiing van dé co ban vé phat hién tri thuc
va khai pha dir liéu, bao gom nhitng nodi dung co ban: téng quan vé khai phé dix
liéu va phat hién tri thac; ing dung cua khai pha dix liéu va phat hién tri thuc;
cac phuong phap va k§y thuat khai pha dix liéu va phat hién tri thuec.
Chuwong 2. Bai toan c6 van hoc tap va dic diém bd dir liéu sinh vién tai
truwong Pai hoc Kinh té Quédc dan

Noi dung ciia chuong nay s& trinh bay nhiing van dé vé cb van hoc tap

trong dao tao dai hoc chinh quy theo hinh thuc tin chi, nhiing van dé gap phai
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trong qué trinh ¢6 van hoc tap. Tir d6 phan tich va hinh thanh bai toan can giai
quyét trong cong tac cd van hoc tap tai truong Pai hoc Kinh té Qudc dan. Gigi
thiéu va mo ta dic diém caa bo dit liéu sinh vién chinh quy di thu thap duogc
truong Dai hoc Kinh té qudc dan dé phuc vu cho qué trinh thuc nghiém; mé ta
vé cac bo dit liéu con dugc trich rat di liéu bo dit liéu 16n phuc vu cho cac muc
dich phan tich khac nhau theo yéu cau ciia bai toan ¢ van hoc tap.
Chuwong 3. Ung dung thir nghiém khai pha di liéu sinh vién phuc vu cé van
hoc tap tai trudng Pai hoc Kinh té Quéc dan

Chuong nay sé& gidi thiéu vé mot sé céng cu khai pha di liéu va phét hién
tri thuc thong dung va cong cu BIDS cua Microsoft SQL Server 2008. Quy trinh
thuc nghiém khai pha va phat hién tri thic véi bai toan cb van hoc tap. Trinh
bay va danh gia cac két qua khai pha dit liéu trén 02 bai toan c6 van hoc tap: Tu
van lya chon mdn hoc theo t6 hop lua chon ting nganh, chuy@n nganh; Phan Iop
du b&o sinh vién cd kha nang ra truong dang han hay khong dting han.

Ngoai ra, phan M¢ dau cua luan van sé gioéi thiéu chung vé nhiing noi
dung va phuong phap thuc hién nghién ciru dé tai luan van. Phan Két luan cua
luan vin s& trinh bay vé tom tat vé nhitng két qua da dat dugc, nhiing han ché va

hudng nghién ctu tiép theo cua dé tai luan van.

CHUONG 1. TONG QUAN VE KHAI PHA DU LIEU VA PHAT HIEN
TRI THUTC.

1.1. Giéi thiéu chwong
1.2.  Toéng quan vé phat hién tri thiec va khai pha dir liéu

Khai pha dit liéu (Data mining) la mot khau trong qua trinh khadm pha tri
thirc ma trong d6 ta c6 thé &p dung nhiing thuat toan khai phé dix liéu voi nhitng
gidi han c6 thé chap nhan duoc vé do phac tap tinh toan dé tim ra nhitng mau

hoac mo hinh trong dix liéu [4].
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1.3.  Qua trinh phat hién tri thwrc va khai pha dir liéu

14.

1. Tim hiéu linh vire dp dung va xac dinh bai todn

2. Thu thap va tién x{r ly dit liéu

3. Khai pha dit liéu

4. Thé hién tri thirc da dugce phat hién

5. S dung tri thire phat hién duoc

Cac phwong phap khai pha dir liéu

Phan lop: la viéc xac dinh mdt ham anh xa cadc muc dir liéu vao mot
trong nhiéu lép di duge xac dinh trudc.

Hoi quy: 1a viéc xac dinh mot ham anh xa moét muc dit lidu dén mot
gia tri dix liéu thuc cua bién du bao.

Phan cum: la céng viéc mang tinh mo ta thong thuong, no sé xac dinh
tap hitu han cac nhém hoic cac cum dé mo ta dix liéu.

Tong quat hod: bao gém cac phuong phap dé tim kiém mot md ta
ngan gon va tdng quét cho mot tap con dix lidu.

M6 hinh hod sw phu thugc: bao gém viéc tim mot mo hinh mé ta
nhitng sy phu thudc co ban giira cac bién.

Phat hién thay d6i va chénh Iéch: tap trung vao viéc phat hién nhiing
thay d6i dang chu y trén dir liéu tir nhitng gié tri duoc do trudc do.
Biéu dién md hinh: 1a phuong phap dé md ta nhitng mau hoic mo
hinh cé thé duoc phat hién. Néu biéu dién nay bi han ché va c6 nhiéu
rang budc thi khi d6 khong thé tim duoc mé hinh dung din cho di
liéu.

Panh gia mé hinh: du tinh kha niang dap tng cia mot mau hoic mo
hinh va céc tham sb cua nd voi céc tiéu chi két qua caa tién trinh
KDD.



1.5.

1.6.

1.7.

8

- Phwong phap tim kiém: cd hai bai toan l1a tim kiém tham s6 va tim
kiém mé hinh.

Cé&c van dé can nghién ciru ciia phat hién tri thirc va khai pha dir liéu

- Phuong phap luan khai pha dir liéu

- Tuong tac vdi nguoi dung

Cac linh vuc &ng dung caa phat hién tri thic va khai pha dir liéu

Giao duc, y té, thuong mai, tai chinh, chimg khoan, van ban, Web, sinh

hoc, thé thao, thién van hoc, an ninh chdng khung bé.....

Ky thuat khai pha luat két hop
1.7.1. Ly thuyét vé luat két hop
1.7.2. Pinh nghia luat két hop

Quy trinh khai pha luat két hop duoc thuc hién lan luot theo hai bai toan sau:

- Bai toan 1: Tim tat ca c4c tap muc ma cd do hd trg 16n hon do hd trg
tbt thiéu do nguoi dung xac dinh. CAc tap muc thoa man dé hd tro toi
thiéu duoc goi 1a cac tap muc pho bién (theo ngudng minsupp).

- Bai toan 2: Dung cé4c tap muc pho bién dé sinh ra cac luat mong muén.
Y tuéng chung la néu goi ABCD va AB la céc tap muc pho bién, thi
ching ta c6 thé xac dinh luat néu AB => CD gitr lai voi ty 18 do tin
cay:

_sup(4BCD)

N sup(A4B)

con

néu conf > minconf thi luat dugc giit lai (luat nay sé& thoa man d6 hd
tro tdi thiéu vi ABCD la pho bién)

1.7.3. Mt s6 huong tiép can trong khai pha luat két hop
- Luat két hop nhi phan

- Luat két hop c6 thudc tinh sé va thudc tinh hang muc

- Luat két hop tiép can theo hudng tap tho

- Luat két hop nhiéu mic

- Luat két hop mo
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- Luat két hop véi thudc tinh duoc danh trong sb
- Khai thac luat két hop song song
1.8. Ky thuét khai pha cay quyét dinh

Mot cay quyét dinh 1a mot ciu tric hinh cdy, trong dé:
- MQi dinh trong (dinh c6 thé khai trién duoc) biéu thi cho mot phép thir
doi v6i mot thugce tinh.
- MJdi nhanh biéu thi cho mot két qua cta phép thir.
- Cac dinh 1a (cac dinh khong khai trién dugc) biéu thi cac 16p hodc cac
phan bb 16p.
- Pinh trén cung trong mdt cdy dugc goi la gbe.
Viéc sinh cdy quyét dinh bao gom hai giai doan:
+ Giai doan 1: Xay dung cay
- Tai thoi diém khoi dau, tat ca cac cdy (case) dit liéu hoc déu nam tai
gbc.
- Céc cay du liéu dugc phan chia dé quy trén co sd cac thudc tinh
duoc chon.
+ Giai doan 2: Rut gon cay
- Phat hién va bo di cac nhanh chira cac diém di thudng va nhiéu trong

dir liéu.
1.9. Tong két chwong 1

Chuong 1 di tom tat duoc co so Iy thuyét lién quan dén phét hién tri thac va
khai pha di liéu, néu nhitng y tuéng chinh trong hai ki thuat khai pha luat két
hop va cay quyét dinh.
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CHUONG 2. BAI TOAN CO VAN HQC TAP VA PAC TRUNG BOQ DU
LIEU SINH VIEN TAI TRUONG PAI HOC KINH TE QUOC DAN
2.1. Nhitng van dé vé cé van hec tap theo hinh thire dao tao tin chi tai
truwong Pai hoc Kinh té Quéc dan.

2.1.1. Té chikc hé théng cé van hec tap

2.1.2. Chirc ning ciia o van hoc tap

2.1.3. Nhiém vu caa cé van hoc tap

2.1.3.1. Nhiém vu chung caa CVHT chuyén trach va CVHT kiém nhiém
2.1.3.2. Nhiém vu cu thé

2.2. Bai toan co van hoc tap tai trwong Pai hoc kinh té quoc dan

2.2.1. Van d@é thuc té xung quanh bai toan

2.2.2. Phéat biéu bai toan
Bai todn 1: C6 van cho sinh vién ding ky cac hoc phan tu chon theo cac to hop
trén dinh huéng chuyén nganh. Vao dau mdi ky hoc khi phong dao tao thong
bao m& cac 16p hoc phan, sinh vién thuong phai tu sap xép thoi khoa biéu cua
minh va cha dong dang ky mon hoc. Ho thuong gap kho khan trong viéc lua
chon, ban khoan khong biét nén hoc mén nao trong mot to hop, va da sé phai
tham khao y kién ctia can bo ¢6 van hoc tap dé xin tu van, dinh huéng lua chon
cac hoc phan tu chon trong ky hoc d6 sao cho phu hop véi niang luc so thich va
quy ché dao tao.
Bai toan 2: Phén lop, du b&o cho sinh vién co kha nang ra truong dung thoi han
hay khong dang han. Theo thdng ké ctia phong dao tao, hang nam c6 tir 10 dén
15 phan tram sinh vién ra truong mudn. Bé giai quyét van dé nay thi vai tro cua
can bo cb van hoc tap 1a phai dwa ra quyét dinh canh béo hoc tap kip thoi. Sau
khi két thiic mdi ky hoc, can bo ¢ van hoc tap thuong phai theo dbi két qua hoc
tap caa sinh vién, tong hop két qua ting ky hoc. Néu phat hién nhitng sinh vién
chua du sd tin chi va xép loai hoc luc yéu thi phai théng bao cho sinh vién biét
sém, giup sinh vién nhanh chong diéu chinh ké hoach va thai do hoc tap, bo
sung du tin chi, cai thién diém thi méi hoan thanh tét nghiép dang thoi han theo

quy ché dao tao cta nha trudng.
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2.2.3. Muc tiéu va y nghia cua bai toan

Muc tiéu, v nghia bai toan 1: Lam thé nao cd thém nhiéu co s& thdng tin gilp

cho can bo ¢ van hoc tap dua vao d6 dé lam phuong tién ¢ van, giai quyét
nhitng van dé thuc té cua sinh vién. Bang phuong phap khai pha dit liéu dua trén
luat két hop, tim ra méi quan hé két hop giira cac mdn hoc (mdn hoc nao hay
duogc sinh vién két hop diang ky cung nhau), két qua sinh ra dugc mot tap luat
két hop giita ca&c mon hoc, luat ndy manh va cé ich vai kha ning xay ra cao. Y
nghia tir bang tap luat d6 gitp can bd ¢ van tra loi hai cau hoi caa sinh vién.

- Néu ding ky hoc phan A & t6 hop nay, va hoc phan C ¢ t6 hop kia, thi
thuong hay diang ky hoc phan nao & to hop khac, theo ting chuyén nganh
khac nhau.

- Trong cac to hop hoc phan lya chon, hoc phan lya chon nao hay duogc
chon dang ky cung vi nhau.

Tir d6 can bod ¢b van hoc tap s& nam duge xu huéng lya chon hoc phan, phan
tich xem nhu cau ra sao, ¢ van cho phong dao tao diéu chinh ting, giam, thay
d6i s6 luong 16p hoc phan cho phu hop phan bd chuong trinh mén hoc hop ly
cho gi&o vién va sinh vién.

Muc tiéu, ¥ nghia bai toan 2: Tur két qua phan 16p xac dinh dugc sinh vién nao

dang bi roi vao tinh trang canh bao ra trudng khong dang han, dang han. Néu
can bo ¢d van hoc tap c6 nhitng canh bao nhanh chéng va kip thoi thi hang nim
ti & ra truong muon sé giam di rat nhiéu. Bang phuong phap khai pha dit liéu,
phan 16p sinh vién dua trén cay quyét dinh. Gilp can bo ¢b van hoc tap trong
qua trinh theo ddi két qua hoc tap cua sinh vién chinh xac hon, canh bao, dy bao
tién trinh hoc tap cho sinh vién sau mdi ky hoc, gop phan ting ty 18 ra trudng
dung han cua nha Trudng dat t6i da 1én muc tiéu 100% sinh vién ra trudong ding
han.

Sau khi khai pha dix liéu bang ky thuat phan 16p dua vao cay quyét dinh. Y
nghia két qua sau khi thuc hién phan 1p sinh vién la dya vao sb tin chi di tich
lity va diém chung binh chung tich lily ctia cac ky hoc sé& gitp can bo ¢ van hoc

tap c6 kha niang ra quyét dinh canh bao, du béo sinh vién A c6 kha ning roi vao
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truong hop ra trudng ding han hay khong ding han, néu khong dung han thi
sinh vién d6 sém dang ky hoc phan b sung cho Kip ra trudng.
2.2.4. So d0 phac thao thuc hién 2 bai toan
2.3. Pic trung dit liéu sinh vién trudmg Pai hoc kinh té qudc dan
2.3.1. Hé théng quan 1y dao tao, quan ly sinh vién trong qué trinh hec tap
2.3.2. M6 ta mét phan co sé dix liéu quan ly sinh vién dwa trén nhiing
thong tin da thu thap.

LHPSV L o TRHK
¥ MalHp Ms
? Masv

Sans

HocPhan 0] P

2.4. Tong két chwong 2

Chuong 2 dd tom tat c4c van dé lién quan dén cd van hoc tap va dao tao theo
hoc ché tin chi tai trudng Pai hoc kinh té qudc dan, phét biéu 2 bai toan cb van
hoc tap cu thé, xac dinh muc tiéu va y nghia thuc tidn caa 2 bai toan. Phac thao

so dd thuc hién giai bai toan.

CHUONG 3. UNG DUNG THU NGHIEM GIAI BAl TOAN CO VAN HQC
TAP TAI TRUONG PAI HOC KINH TE QUOC DAN

3.1. Gi6i thiéu mdt s6 cong cu khai pha dir liéu va phat hién tri thirc
3.1.1. Weka
3.1.2. Ngon ngir R
3.1.3. SQL Datamining
3.2. Quy trinh thyc hién khai pha dir li¢u sinh vién va phat hién tri thic véi
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3.3.1. Tir di¥ ligu thd thu thap dwerc

<

] Results Llj Messages

Nhling nguyén

1

2

3 Mhing nguyén
4 Mhing nquyén
5 Nhing nguyén
&  Nhlng nquyén
7 Mhing nquyén
8 Nhing nguyén
9 Nhlng nquyén...
10 Nhiing nguyén

TenMon

ENGLISH 1-LE
Nhling nguyén Iy
Nhiing nguyén k.
Nhilng nguyén ly
Nhilng nguyén ..
Nhling nguyén Iy
Nhiing nguyén Iy
Nhilng nguyén ly
Nhiing nguyén ...
Nhiling nguyén ky

MALOP

NNKC11018(
LLNLT10321
LLNLT10321
LLNL110321
LLNL110321
LLNLT0321
LLNL110321
LLNL110321

LLNLT103(21..

LLNLT0321

MaMon
NNKC11018
LLNL1103
LLNL1103
LLNL1103
LLNL1103
LLNL1103
LLNL1103
LLNL1103
LLNL1103
LLNL1103

HOTEN MASY LANHOC  LANTHI DIEMD.
L& Thanh Tam 11123419 1 1 82
L&CicPrudng 11123077 1 1 69
Triong Thi Mai. 11124790 1 1 72
Tran Ngoc Ach  111201%5 1 1 59
La Thanh Ngoc 11122820 1 1 66
PhiManh Hing 11121630 1 1 66
DaoDnhHéu 11121405 1 1 63
Tran Thi Heé 1121616 1 1 b
L& Thi Phudng... 11123574 1 1 6.2
Nguyén Duy Ki.. 11121999 1 1 59

Diemlo
82
69
72
59
66
66
63
6
62
59

SEMESTER
01220132
201220132
201220132
20122013 2
01220132
01220132
20122013 2
01220132
01220132
01220132

MaCN
BDS
BDS
BDS
BDS
BDS
BDS
BDS
BDS
BDS
BDS

- Dit li¢u duoi dang file excel ciia khoa hoc da ra truong, c6 4000 sinh vién,
12 thudc tinh, hang chuc nghin ban ghi. Trén mdi file c6 5 sheet, mdi
sheet ¢ hang nghin ban ghi 1a thé hién cta 1 nam hoc, mdi nim co 2 ky

hoc. (c6 thé coi ddy nhiw la mét bé cdc giao dich dang ky mén hoc ciia

sinh vién).

- Toan bo dir lidu thé hién dugc qua trinh dang ky tat ca cac mon hoc phan

ctia sinh vién trong tit ca cac chuyén nganh trong khéa hoc dé, tach theo

tung ky hoc.

3.3.2. Tién hanh bién ddi dir liéu theo bai toan 1

Bo6 dir 1i¢u con thu duge dung trong mo hinh khai pha gém co 2 view nhu

Hinh 3.1 Di¢ li¢u thu thdp

sau: (DanhSachSV, va SV_DangKy MonHoc)

7 Rends 3 Messagm

MASY HOTEN

1| 11120001 | Dae Bleg M

11120002  Nouda Ddu An KTTN

3 132 B Dy Ao DM

4 AR P, Mac Orhs A THAR

S m2 Nouyen Hiu An TOOT
11120010 V8 Thv Ma An Qhsng ¥
11120011 Nouyhe Marh An  KDOT
1120012 Nowds Phic An  HTTT

1 Fenis ) Measages
MASY MOTEN

N2 L Tharh T

|
RN LGl Phuong

) MU Tring Th Mal Mugng

¢ 11120195 Trdn Ngee Avh

8 n U La Tharh Ngoco

§  INHEN Ml Mah Mg

4 121405 Ddo Dinh M
INASE T Th

TerMon

ENGLISM |

LEVEL?2
Nrung nguyén iy c0 bén ©

s o ng a Mac-ddan 1

Newng nguin iy o0 bin oo o) ngN & Néo-Lémn 1
Nrdng nguyln Iy o0 bén cia chd nghV a MéeLén 1
Nrung nguydn ly oo bin ola chd ngV a Mac-Lénn 1

Nring nguivin Iy o0 Bin cle o) ng o Mée Lén |

NhOng njuipin iy 20 b oua ohd ng a Mde-Lénn 1

hing nauydn y o0

Hinh 3.2 Di# ligu cho khai phd lugt két hop

N oo chd ngh & MaeLdn 1

BOS

805
805



14

3.3.3. Thuc hién thi nghiém trén cong cu BIDS
Két qua khai pha dir liéu giai bai toan 1 sir dung k§y thuat khai pha luat két
hop trong 3 1an thir nghiém chinh nhu sau:
Lan 1: Vi tat ca dir liéu dang ky mon hoc phan (cd ti chon va bdt budc) cua
khoa hoc véi tit ca cac chuyén nganh va dua 2 view vao hé quan tri co s& dit
lidu SQL. Két qua hai 1an chay véi tham sb khac nhau trong 1an 1.

Vining Model: DS Sich Vien Viewer: Microsoft Assocaton Rules Viewer -]

Rules  Jtemsets Dependency Network

Mnimum probabiity: 0.40 1§ Fiter Rule:
i I toncas .00 1 show: Show attribute name and vakse
[7] Show long name Maximum rows: 2000 1§
e Importance Rule A
1.000 Kinh t& vimé 1 = Existing, Kinh t€ vimd 1 = Existing -> NhImg nguyén Iy co bin cia chis nghia Méc-Lénn 1 = Existing
0.9 Dutng K6l quén sy = Existing, Kinh t i md 1 = Existing > Cing thc quikc phing = Existing
0.999 Duong 6 quin sy = Existing, Gido duc thé chilt 1 = Existing -> Cng tic quic phing = Exsting
0,999 Duting I8 quén sy = Existing +> Cang tac quiic phong = Existing
0.99% Oubng I8 quén sy = Existing, Kinh 1€ Vi md 1 = Existing -> Cng thc quik phdng = Existing
0.99 Duing 16 quéin sy = Existing, Nhimg nguyén Iy co ban cia chis nghia Méc Lénin 1 = Existing +> Céng tac quéc phang = Existin
0.999 Dutng I8 quiin sy = Existing, Nhimg nguyén I co bin cia chis nghis Méc-Lénin 2 = Existing -> Clng thc quiic phdng = Existin
0,999 Butng I8 quin sy = Existing, Gido duc the chiit 2 = Existing -> Céng tac quic phéng = Existing
0.999 Ouing I8 quén sy = Existing, Quin sy chung = Existing > Cling téc quic phang = Existing
0.999 Buang I8 quin sy = Existing, Chidin thuit va k§ thudt blin sing béu Mén AX = Exssting -> Céng tac quic phong = Existing
0,99 Duing I8 quén sy = Existing, Tu tudng M8 Chi Minh « Existing <> Céng téc quic phang = Existing
0.9%9 Oubng I8 quén sy = Existing, Dutng I8 cach mang cla Bang C8ng san VIEt Nam = Existing > Cing thc quiic phing = Existing
0,999 Dutng I quén sy = Existing, Quan Iy hoc 1 = Existing > Céng téc quic phong = Existng
0.999 Dung I quin sy = Existing, Quén tr| kinh doanh 1 = Existing -> Clng tc quic phong = Existing
0.999 Butng I8 quén sy = Existing, Tin hoc dai crong = Existing -> Céng tac quic phéng = Existing
0.9 Dubng I quén s = Existing, Todn cao céip 1 = Existing -> Céing téc quiic phang = Existing
0.999 Dung I8 quan sy = Ex Nouyén Iy ki todn = Exeting -> Céng tic quéc phang = Existing
0.999 Duing 16 quén sy « Bxisting, Ly thuyét tai chinh tién 1€ 1 = Existing > Cang tac quic phong = Existing
0.9%9 Outng I8 quin s = Ex Ly thuyét xéc sulit vh thing ké todn 1 = Existing -> C8ng the quic phdng = Existing
0.99 Duing 6 quén su = Existing, Phap ludt dai cuong = Existing -> Cdng tac quéc phong = Existing
0.999 Duting I8 quin sy = Existing, Todn cao cBp 2 = Existing > CBng thc quiic phdng = Existing v
< >
Rules: 1284

Hinh 3.3 L1.1: minsupport=0.4 va minprobability = 0.4

[# Mining Structure | A, MiingModels [y Mining Model Viewer | 2] Mining Accuracy Chart | ¥ Mining Model Prediction

Mining Model: | DS Sinh Vien ~|  Viewer: Micosoft Assodation Rules Viewer ~ A

Rules  Itemsets Dependency Metwork

Winimum probabilty: 090 2] Fiter Rule: v
Minimum impor tance: 100 3 show: Show attribute name and value ~
[J show long name: Maximum rows: 2000 =
4 Pr.. 4 Importance Rule ~

0.903 [N 1001 Quén I hoc 1= Existing, Tin hoc dai cang = Existing - Lj thuy&t t3i chinh tién t& 1 = Existing

0.047 [N 1003 Phép lugt dai curang = Existing, Tur tiréng HB Chi Minh = Existing - L thuy&t xac sudt va thang k& toén 1 = Existing

o007 [ 1003 Quén trj kinh doanh 1 = Existing, Bring 181 cAch mang clia Bang Céing sén Vit Nam = Existing - Quén I hoc 1 = Existing

o020 [N 1003 Ly thuy&t tai chinh tign t& 1 = Existing, Tin hoc dai crong = Existing -> Kinh t& lrong 1 = Existing

o572 [ 004 Ly thuy&t ti chinh ti2n & 1 = Existing, Todn cao cép 2 = Existing > Kinh t€ lugng 1 = Existing

o.052 [N 1005 Toén cao cap 1 = Existing, Toan cao c3p 2 = Existing -> Kinh t& lang 1 = Existing

o917 [ 005 Quan Iy hoc 1 =Existing, Tin hoc dai cutng = Existing - Kinh t& lugng 1 = Existing

o.000 [N 1008 Quan tri kinh doanh 1 = Existing, Quan Iy hoc 1 = Existing - Nguy&n Ij ki todn = Existing

o597 [ 003 Quén trj kinh doanh 1 = Existing, Kinh t€ vi mé 1 = Existing > Buréng I&1 cach mang ciia Dang Céng sn Vigt Nam = Existing

o007 [N 1005 Quan tri kinh doanh 1 = Existing, Nhiing nguyén I co ban clia chii nghia Méc-L &nin 1 = Existing -> Huting I5i cach mang dia Bang Céng

o955 [ 010 himg nguyen I ca bén ciia chii nghia Mac-Lénin 1 = Existing, Nhifng nguyén I o ban cia chi nghia Mac-Lénin 2 = Existing -> Todn c:

o005 [N 1010 Quan I hoc 1 = Existing, Butng Il cich mang cia Bang Cang san Viét Nam = Existing - Tur turtng H Chi Minh = Existing

o570 [ 011 Toén cao cip 2 = Existing, Quén Ij hoc 1 = Existing -> kanh t& lugng 1 = Existing

o097 [N 1012 Quan tri kinh doanh 1 = Existing, Kinh t& vi md 1 = Existing -» Buting I8l cich mang alia Bang Cang san Viét Nam = Existing

o.co2 N 1013 Tin hac dai rang = Existing, Kinh & vi m3 1 = Existing -> Kinh t& luong 1 = Existing

o005 [N 1015 Quan tri kinh doanh 1 = Existing, Tur tuéng HB Chi Minh = Existing -» Quan ¥ hoc 1 = Existing

o012 N 1016 Quén tri kinh doanh 1 = Existing, Quén ¥ hoc 1 = Existing -> Kinh t& Lrgng 1 = Existing

o0.097 [N 1017 Kinh t& krong 1 = Existing, Kinh t& vim 1 = Existing - Lj thuy&t xiéc sudt va thiing ké todn 1 = Existing

o.007 NN 1.017 Kinh t& lurang 1 = Existing, Nhimg nguyén 1§ o bén cia chil nohia Mac-L&nin 1 = Existing - L thuy&t xéc sudt v théng ké todn 1= Ex

o020 [N 1018 Quan I hoc 1 =Existing, Nhiing nguyén I co ban ia chi nohia Méc- &nin 2 = Existing - Lj thuy&t xéc sudt va thang ké toan 1 = Exde

0.997 [N 1.018 Kinh € lrong 1 = Existing, Kirh t& vimé 1 = Existing - L thuy&t xéc suft va théng k& todn 1 = Existing v
< >
Rules: 412

Hinh 3.4 L1.2: minsupport=0.4 va minprobability = 0.9
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Nhdn xét: Cong cu da cho ra cac ludt nhu mong mubn, nhung vi trén cac luat
khdng c6 thong tin chuyén nganh (vi dit liéu gom tdt ca cdc mén cia tat ca cdc
chuyén nganh), nén mudn tu van cho timg chuyén nganh lai phai tim xem mon
d6 thudc chuyén nganh nao viéc tu van cho timg chuyén nghanh 1a khé khan. Co
qua nhiéu luat va luat lai két hop ca hoc phﬁn tu chon va hoc phﬁn bt budt nén

lan 1 chay 1a khong kha thi, tién hanh thir nghiém lan 2.

Lan 2: Van dit liéu nhu 1an 1 va c6 thay dbi sau:

- Loai bé cac hoc phén bét budc ra khoi dir liéu (con lai cac hoc phcfn ti chon).

- Pua thém ma chuyén nganh vao sau cac mon hoc phan tu chon (vi du; xd hé
hoc(KDQT), quan ly cong nghé(QTDN) ).

Két qua: Chay voi minsupp= 0.03, minprobability= 0.54, thu duoc 663 luit

Sau d6 thay d6i: minsupp= 0.03, minprobability= 0.9, thu duoc 413 luat

[ Mining Structure | A, Mining Models 5;‘ Mining Mode! Viewer || Mining Accuracy Chart |@ Mining Model Prediction

Mining Model: | DS Sinh Vien ~ Viewer: |Microsoft Association Rules Viewer ~ |
Rules  [temsets Dependency Network
Minimum probability: 0.54 |2 Filter Rule: ~
Minimum importance: 1.51 % Show: Show attribute name and value ~
[] Show long name Maximum rows: 2000 =
& Pra. T Importance Rule
1000 [N : <02 S héi hoc{KDQT) = Existing -> Quan tri qudc t&: Quan tri da van héa va hanh vi(KDGT) = Existing
rooo [N : <02 Qudn fri qudc tS: Quan tri da vn héa va hanh vi(KDQT) = Existing -> X3 héi hoc(KDGT) = Existing
oo [N = o2 Quan |y céng ngh&{QTDN) = Existing -> Giao ti€p kinh doanh va thuy&t trinh({QTDN) = Existing
1000 [N .55 Gizo tigp kinh doanh va thuySt trinh{QTDM) = Existing -> Quan I céng ngh&(QTDN) = Existing
roo0 (N : 595 Quén I coing ngh&(QTDN) = Existing, X& héi hoc(QTDN) = Existing -> Giao ti€p kinh doanh vé thuyét trinh(QTDN) = Existing
1ooo [ = :oc Giso tiSp kinh doanh va thuy&t trinh{QTDM) = Existing, X3 héi hoc{QTDN) = Existing - Quan I céng ngh&(QTDN) = Existing
0.0z [N S 557 3 hdi hoc(KDQT) = Existing, Quan tri quéc t8: Quan tri da vn héa va hanh vi(KDQT) = Existing -> Quan tri chudi cung (ing quéc |
ooz NN - :c7  Qusn tri qudc t5: Quan tr da vEn hda va hanh vifkDQT) = Existing -> Quén tri chudi cung (mg quéc tE(KDQT) = Existing
o.935 [N = 257 ¥ héi hoc{KDQT) = Existing -> Quan tri chudi cung (ng quét tE(KDQT) = Existing
0901 [N - 554 Quan I ciing ngh&(QTDN) = Existing, X& héi hoc(QTDN) = Existing - Quén bri chat lronag(QTDN) = Existing
ooor [N - -o+  Giao tiEp kinh doanh va thuySt trinh{QTON) = Existing -> K§ ndng quan tri{QTDON) = Existing
0.991 [N : 5o+ Giso fiEp kinh doanh va thuyEt trinh(QTDN) = Existing - Quan tri chat lrgng{TDN) = Existing
oeer NN : :o+  Qusn Iy céng nah&(QTDN) = Existing, Giao ti€p kinh doanh v& thuyét trinh{QTDN) = Existing - K¥ n&ng quan mi{QTDN) = Existing
ooor [N - -o+  Qusn |y cing ngh&(QTDN) = Existing -> K§ ndng quan tri{QTDN) = Existing
o.901 [N S 55+ Quan | céng noh&(QTDN) = Existing, Giao tigp kinh doanh va thuySt trinh{QTDN) = Existing - Quan tri chat lrong(QTDN) = Exist
o991 [N - 35+ Giao ti€p kinh doanh va thuyét trinh(QTDIN) = Existing, X3 héi hoc(QTDN) = Existing -> Quan tri cht lrong(QTDN) = Existing
o021 [N : :5¢  Giao tiSp kinh doanh va thuySt trinh{QTDN) = Existing, X3 héi hoc{QTDM) = Existing -> K§ ning quan tri{QTDN) = Existing
o.901 [N S 55+ Quan I céng ngh&(QTDN) = Existing - Quan tri chat liong(QTDN) = Existing
0.991 _ 3.394  Quan Iy cdng ngh&(QTDN) = Existing, %3 hdi hoc(QTDN) = Existing -> K¥ ndng quan tri{QTDN) = Existing
1000 [N : 22 Gizo dich va dam phan kinh doanh{KTQT) = Existing -> Kinh doanh quéc tE(KTQT) = Existing
t.o00 NN 3 522  Kinh doanh quic bE(KTQT) = Existing -> Giao dich va dam phén kinh doanh{KTQT) = Existing
< >
Rules: 663

Hinh 3.5 L2.1: minsupp= 0.03, minprobability= 0.54
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[ Mining Structure | A, Mining Models @'L Mining Model Viewer | £=| Mining Accuracy Chart |Q? Mining Model Prediction

Mining Model: |DS Sinh Vien o Viewer: |Microsoft Assodation Rules Viewer E |

Rules  [temsets Dependency Network

Minimum probability: 0.90 % Filter Rule: -
Minimum impor tance: 1.51 2 Show: show attribute name and value ~
[ Show long name Maximum rows: 2000 =

s Pr.. T  Importance Rule 2

1000 (N - 402 X3 hii hoc(KDQT) = Existing -> Quan tri qudc t&: Quan tri da van hda va hanh vi(KDQT) = Existing

1000 (N - 402  Quén tri qudc tE: Quan tri da van hda va hanh vi(KDOT) = Existing -> X3 héi hoc(KDQT) = Existing

roo0 (N .55 Quén Iy cing noh&(QTDN) = Existing - Giao ti&p kinh doanh va thuy&t trinh(QTDN) = Existing

r.o00 [N - 555 Quén I cing nah&(QTDN) = Existing, %3 héi hoc(QTDM) = Existing -> Giao tigp kinh doanh va thuyét trinh(QTDN) = Existing

r.oo0 [N : 555 Giso tiEp kinh doanh va thuy&t trinh(QTDN) = Existing -> Quan I cdng ngh&{QTDN) = Existing

rooo [N - 505 Giso tip kinh doanh va thuy&t trinh(QTDN) = Existing, %8 hdi hoc{QTDN) = Existing - Quéan Ij céng ngh&{QTDN) = Existing

o.gss NN : ;o7 Quan tri quéc tE: Quan tri da van hda va hanh vi(KDQT) = Existing - Quéan tri chudi cung ting quéc tE(KDQT) = Existing

o.ess [N : o7 S héi hoc{KDQT) = Existing, Quan tri quic t&: Quan tri da vin héa va hanh vilkDQT) = Existing -> Quan tri chudi cung (g quéc 1

o.sz [N : o7 xS héi hoc{KDQT) = Existing -> Quan tri chudi cung (g quic tE(KDQT) = Existing

o991 [N : o+ Quan I cing ngh&(QITDN) = Existing, %3 hai hoc(QTDN) = Existing - Quan tri chat lrgng(QTDN) = Existing

o.oo1 NN : o+ Gico tiSp kinh doanh va thuySt trinh{(QTDN) = Existing -> K§ nSng quan tri{QTDN) = Existing

o001 [N : o+ Gico t€p kinh doanh va thuyt trinh(QTDN) = Existing -> Quan tri chat lrgng(QTDN) = Existing

0,991 _ 3.394  Gigo ti€p kinh doanh va& thuy&t trinh(QTDM) = Existing, X8 héi hoc{QTDN) = Existing -> Quan tri ch&t lrgng{QTDN) = Existing

o001 [N : 55+ Quan | cong ngh&(QTDN) = Existing > Quan tri chit luong(QTDN) = Existing

0,591 _ 3.394  Quan Iy céng ngh&(QTDN) = Existing, X3 h&i hoc(QTDM) = Existing -> K¥ n&ng quan tri{QTDN) = Existing

0,591 _ 3.394  Gigo ti€p kinh doanh va thuyt trinh(QTDN) = Existing, X8 héi hoc{QTDN) = Existing -= K¥ n&ng quan tri{QTDM) = Existing

o001 NN : o+ Quén I cing ngh&(QTDN) = Existing -> K¥ n&ng quan tri(QTDM) = Existing

o951 NN G 504 Quan Iy cdng nah&(QTDN) = Existing, Giao tigp kinh doanh va thuyét trinh(QTDN) = Existing -> Quan tri chit lrgna(QTDN) = Exist

o991 NN G504 Quan Iy cdng ngh&(QTDN) = Existing, Giao tigp kinh doanh va thuyét trinh(QTDN) = Existing -> K§ néng quan tri(GTDN) = Existing

1000 (N - 352  Gizo dich va dam phan kinh doanh{KTQT) = Existing -3 Kinh doanh guéic tE(KTQT) = Existing

1000 NN -.352  Kinh doanh quic tE(KTQT) = Existing -> Giao dich va dam phan kinh doanh(KTQT) = Existing v
£ >

Rules: 413

Hinh 3.6 L2.2: minsupp= 0.03, minprobability= 0.9

Nhdn xét: Tat ca luat thu duoc ¢ lan chay 2 déu nhu mong muén, tdng
minprobability= 0.9, ciing thu dugc 413 luat cho nhiéu chuyén nganh véi xéac
suit cao , nhung khong du cho tt ca cac chuyén nganh, hon nita muén tu van
theo chuyén nganh thi phai dung cong cu loc (Filter Rule) theo mé& chuyén
nganh, khong c6 y nghia véi bai toan, Lan chay 2 khong kha thi, tién hanh thu
nghiém lan 3.

Lan 3: Van 1a dit liéu d3 duoc loai bé hoc phan bat budc nhu 1an chay thir hai
va ¢6 mot vai thay doi nhu sau:

Dit liéu méi lac ndy dugce tach ra mdi chuyén nganh mot b 2 view thé hién sinh
vién, mon hoc ctia chuyén nganh dé va qua trinh dang ky cac hoc phan tu chon.
Tién hanh chay thtr véi chuyén nganh Quan tri kinh doanh tong hop.

Két qua: chay voi minsupport=0.01, minprobability= 0.4, thu dugc 31

Sau d6 tdng minprobability= 0.7, gitt nguyén minsupport=0.01, thu dugc 3 luat

Vo1 xac suat xay ra 1a 100%.
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[#, Mining Structure | A, Mining Models »': Mining Model Viewer | =] Mining Accuracy Chart |@ Mining Model Prediction

Mining Madel: BC3_Cnganh_QTKDTH ~ | viewer: |Microsoft Assodation Rules Viewer M E ]

Rules  Itemsets Dependency Metwork

Minimum probability: 0.40 +{ Filter Rule:
Minimum importance: 1.00 T show: Show attribute name and value
[ Show long name Maximum rows: 2000 =
T Pr.. + Importance Rule
1000 [N 1 :01  Ansinhod hi = Existing, Chuyén d& Phurong phép i uu trong kinh doanh = Existing -> Quén tri van phang = Existing
rooo (N : :o: An sinh x& héi = Existing, Quan tri kinh doanh céng nghigp = Existing - Quén tri vin phang = Existing
rooo [ oo+ Quén tri vin phang = Existing, Quén tri kinh doanh thirang mai = Existing -> An sinh x& héi = Existing
0,557 [N 1573 An sinh x3 hii = Existing, Kinh t2 phét tri€n = Existing -> Quan tri van phang = Existing
0,667 _ 1.248 Quan tri vin phang = Existing, Kinh t& phat trién = Existing -> An sinh x3 héi = Existing
o500 [N : o0 An sinh x& héi = Existing, X3 héi hoc = Existing -> Quéan tri vin phéng = Existing
o.s00 (N co An sinh x& hdi = Existing, Thi truréing chiing khoan = Existing -> Quan tri vin phang = Existing
o500 [N 72 An sinh %3 hgi = Existing, Kinh t& d3u tur = Existing ~> Quan tri van phang = Existing
o500 [N 72 An sinh x& héi = Existing, Quan tri hau c3n = Existing -> Quan tri vin phang = Existing
o500 [N 72 An sinh x& héi = Existing, Nghign aitu kinh doanh = Existing -> Quén tri vin phéng = Existing
o500 [N . 5 Quén tri van phéng = Existing, X3 héi hoc = Existing - An sinh x3 héi = Existing
o500 [ . 5 Quén i vén phéng = Existing, Giao tip kinh doanh va thuyt trinh = Existing - An sinh x3 hdi = Existing
o500 [N (55 Quén tri vin phdng = Existing, K néng quan tri = Existing -> An sinh x3 hdi = Existing
o.s00 [ 5 Quan tri vin phang = Existing, Thi truréng chifing khoan = Existing -> An sinh x& hdi = Existing
o500 N 5 Quén tri van phéng = Existing, Van héa v& dao dirc kinh doanh = Existing - An sinh x3 héi = Existing
o500 [N (55 Quan tri v&n phang = Existing > An sinh %3 héi = Existing
o500 [ 075 Quén tri vin phdng = Existing, Quan I céng nghé = Existing -> An sinh x5 héi = Existing
o500 [N 1 07 Quén tri vén phéng = Existing, Quén tri cht luong = Existing -> A sinh x3 héi = Existing
o500 [ 1 07 Quén i vén phéng = Existing, Kinh t§ d3u tu = Existing - An sinh x3 hdi = Existing
o500 [N : 075 Quén tri vin phdng = Existing, Quan tri hau c3n = Existing -> An sinh x& héi = Existing
o500 [ 1 075 Quén tri vin phang = Existing, Nghién cifu kinh doanh = Existing -> An sinh x5 héi = Existing
€ >
Rules: 31

Hinh 3.7 L3.1: minsupport=0.01, minprobability= 0.4

[#, Mining Structure |f\ Mining Models $J Mining Model Viewer | =] Mining Accuracy Chart |@ Mining Mode! Prediction

Mining Model: | BC3_Cnganh_QTKDTH ~ Viewer: Microsoft Association Rules Viewer dE |

Rules  Itemsets Dependency Network

Minimum probability: 0.70 +{ Filter Rule: ~
Minimum imper tance: 1.00 + show: Show attribute name and value ~
[[] show long name Maximum rows: 2000 =

T Pr.. #  Importance

1,000 _ 1.301 isting, Quan tri kinh doanh céng nghiép = Existing -> Quan tri v&n phang = Existing
1ooo [N : 20+ Quén tri vin phéng = Existing, Quan tri kinh doanh thurong mai = Existing -> An sinh x3 hai = Existing
1ooo [ o1 An sinh x& héi = Existing, Chuyén &8 Phurong phap t5i L trong kinh doanh = Existing - Quan tri vin phang = Existing

€ >

Rules: 3

Hinh 3.8 L3.2: minsupport=0.01, minprobability= 0.7
Nhdn xét: D& danh nhan thay két qua cac luat thu dugc trong lan 3 nay 1a phu
hop voi ¥ nghia bai toan di phat biéu nhét, co gia tri dé tu van cho sinh vién
dang ky cac hoc phan tu chon ctia chuyén nganh quan tri kinh doanh tong hop.
C6 ¥ nghia rat phu hop voi yéu cau bai toan 1, 1am co sd thong tin cho ¢b van

hoc tip tu van ding ky mon hoc cho sinh vién.
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Vi du Luat : An sinh xa hdi, Quan tri kinh doanh cong nghiép = Quan tri kinh
doanh vin phong (xay ra v6i xac suat 100%)

Phat biéu ludt tw van: Sinh vién khi dang ky mén An sinh xd héi trong t6 hop 1
kién thirc Iyra chon ctia nganh, va dang ky mén Quan tri kinh doanh céng nghiép
trong to hop 5 kién thirc lra chon cua nganh, thi thuong s& dang ky mdn Quan
tri kinh doanh van phong trong t6 hop 6 kién thuc lya chon ciia nganh véi xéac
suat 1a 100%.

- Do d6 véi cac lan thir nghiém tiép theo chi chay voi bd dit liéu nhu lan
thir nghiém thar 3 riéng cho cac chuyén nganh va nganh khac nhau. Luan
van da chon nhiing nganh, chuyén nganh co6 sd luong sinh vién 16n nhat
dé chay thtr nghiém, két qua thu dugc rat hitu ich cho can bd ¢d van tu
van dang ky mon hoc cho sinh vién. Phan két qua cho cic chuyén nganh
khéc va phat biéu luat tu van duogc trinh bay trong phan phu luc.

Két luan thuc nghiém giai bai toan 1: Thir nghiém duoc tién hanh nhiéu lan véi
nhiéu chuyén nganh khac nhau va két qua thu dugc co y nghia véi bai toan 1
gilp can bo ¢ van hoc tap co thém co so tu van lya chon mén hoc cho sinh vién

(bang két qua tdp ludt heu trong phan phu luc).

3.4. Khai pha dix liéu bang cay quyét dinh giai bai toan 2

3.4.1. Twr dir liéu tho thu thap dwoc

Duya vao yéu cau bai toan 2 dé phan loai dy béo sinh vién c6 ra truong ding han
hay khong va dua vao quy ché dao tao vé sé luong tin chi, xép loai hoc luc mdi
ky, mo hinh ciy quyét dinh duoc xay dung dé giai bai toan 2 s dung thong tin
dau vao lién quan dén thudc tinh sd tin chi, xép loai hoc luc tir diém trung binh

chung.
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Lép chuyén nganh KTQT 54A, KY 2010_2011_1

TC | TC | TBC | TBC
TT | MaSV Ho tén GT |01 |23 |4|5|6|7|8]|9|10/11]12]13| K5 |TLK5| K5 |TLKS
1 [11120001] Nguyén Ngoc Anh | Ni 73] 3 9 | 85 | 266|198
2 [11120002| Nguyén Tuan Anh Nam < 3|53 6 | 84 | 075|217
3 [11120003| Tran Vin Diing Nam 5 68 5 | 84 | 19 | 207
4 [11120004| Ping Ngoc Dwong | Nam 6 3 /183218
5 |11120005| Nguyén Tai Hanh Nir 0o 73 0 | 224
6 [11120006| Lé Quang Hiép Nam 65 0 |212
7 [11120007| Trinh Tién Hieu Nam 63153 6.2 5 15 [ 77 [ 214 ] 238
8 [11120008| L& Ngoc Himg Nam g 3 5 | 89 | 164|201
9 [11120009| Bii Van Huy Nam 72 6.9 5 | 80 | 2 2.16
10 |11120010| Nguyén Thanh Hung | Nam | 0 0 0 85 0 | 198
11 |11120011| Nguyén Canh Linh | Nam 48 76 4 | 84 2 216
12 |11120012| Nguyén Hira Nguyén| Nam 74[62 7 | 92 | 243|258
13 |11120013 | Luu Vi Phi Nam 0 4.1 2 | 40 | 04 | 211
14 [11120014| Pham Vin Sw Nam 73] 0 2 | 65 | 15 | 198
15 [11120015| Nguyén Thwong Nam 8 2| 77| 35 | 207

Hinh 3.10 Bdng diém tirng chuyén nganh theo ky sau khi bién déi
3.4.2. Tién hanh bién d@éi dir liéu theo bai toan 2
Dit liéu dugc bién doi sang dang bang diém timg 16p chuyén nganh theo ky (cac
moén hoc duge quay 1én cac cot, mdi sinh vién cling véi diém 1a mot ban ghi),
- Lam tuwong tu véi cac ky va chuyén nganh khac, cudi cing gop tit ca cac

chuyén nganh theo ky, dir liéu tong két twong tmg véi timg ky thu duoc nhu sau:

A B C D AA | AB | AC | AD
QTKDTH 54A, KY 2010 2011 1

TC | TC | TBC | TBC

3 | TT | MaSV Ho tén GT | K5 |TLKS| K5 |TLKS
4 | 1 [11120001] Nguyin Ngoc Anh N 9 85 | 266 | 108
5 | 2 [11120002| Nguy&n Tuén Anh Nam | 6 g1 | 075 | 217
6 | 3 [11120003] Trin Van Ding Nam | 5 o0 19 | 207
7 | 4 [11120004] Péng Ngoc Dwong | Nam | 6 83 | 183 | 2.18
8 | 5 |[11120005| Nguyén Tai Hanh NE 73 0 224
o | 6 [11120006| Lé Quang Hiép Nam 65 0 2.12
10| 7 [11120007| Trinh Tién Hidu Nam | 18 77 | 2.14 | 238
11| 8 [11120008] Lé Ngoc Himg Nam | 5 89 | 1.64 | 2.01
12| 9 [11120009| Bai Van Huy Nam | 5 80 28 | 2.16
13 | 10 |11120010| Nguyén Thanh Hing | Nam g5 0 1.98
14 [ 11 [11120011| Nguyén Canh Linh Nam | 4 84 2 2.16
15| 12 [11120012] Nguyén Hitu Nguyén| Nam | 7 92 | 243 | 258
16 | 13 |11120013| Lwu Vi Phi Nam | 2 90 04 | 211
17 [ 14 [11120014| Pham Van Sw Nam | 2 65 15 | 108
18 | 15 [11120015| Nguyén Thwrdng Nam | 2 77 3.5 | 207
19 [ 16 |11120016| Lé B4 Toan Nam g9 0 2.04
20| 17 [11120017| Péng Anh Tudn Nam | 2 80 1.5 | 200

Hinh 3.11 Bdng diém tong két ciia mét ky, tit cd chuyén nganh (vi du la ky 5)
- Theo bai toan phan 16p dy doéan sinh vién c6 ra truong dung han hay khong,
thuc té nam thir 3 trd di sinh vién thuong hay di 1am thém va c6 nhiéu nguyén
nhan din dén luoi hoc. Can bd ¢d van thudng xuyén phai theo ddi 3 ky cudi. Do

d6 3 mo hinh khai pha dugc dé xuit cho 3 ky cubi 1a ky 5, ky 6, ky 7 duoc xay
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dung dua trén ciy quyét dinh. Dy béao kip thoi vao 3 ky cudi ¢ y nghia véi bai
toan 2 dd phat biéu & trén.

- Bang diém cua 3 ky 5, 6,7 (dang sé) sau khi thu dugc s& duoc biét ddi vé dang
101 rac (cdce gid tri roi rac), 4 thude tinh dau vao (input) duoc thay bang gid tri
ro1 rac nhu sau:

+ TCKyS5, TCKy6, TCKy7 ma 16n hon 15 tin chi la gia tri “da”, nhé hon 15 tin
chi 1a gia tri “khong du”

+ TCTichLuyK5 ma 16n hon 75 tin chi thi nhéan gia tri “du”, nho hon 75 tin chi
nhén gid tri “khong du”

+ TCTichLuyK6 ma 16n hon 90 tin chi thi nhan gia tr1 “dd”, nho hon 90 tin chi
nhan gia tr1 “khong du”

+ TCTichLuyK7 ma 16n hon 105 tin chi thi nhan gié tr1 “da”, nhd hon 112 tin
chi la “khoéng du”

+ HlucKy5,6,7 va HLucDenKy5,6,7: nam trong cic khoang sau: 3.6< xuét
sic< 4 | 3.2< Gioi< 3.6 | 2.5<Kha< 3,5 | 2<tb<2.5| <21a Yéu.

- Thém cot thude tinh dy bao duogc 14y tir dit liéu 1 cot: ” tinh trang sinh vién”
v6i 2 gia tri phan 10p (ding han, khéng ding han), dit lidu sau khi bién doi cudi

cung dé dua vao cong cu khai pha c6 dang sau (bon cot thuoc tinh dau vao, mot

cot dw bao):

A B C D E F
1 |[MaSV TCKyl HLucKyl TCTichLuyKvl HLucDenKvl D Bao
2 (11120001 Khéng da Yéu Khéng du Yéu Khéng ding han
3 11120002 Khéng da Kha Khéng du Kha Khoéng ding han
4 (11120003 Bu Tb bu Tb Khoéng ding han
5 (11120004 Khéng da Yéu Khéng du Yéu Khéng ding han
6 (11120005 Khong da Kha Khong du Kha Khéng ding han
7 /11120006 Khéng da Tb bu Kha Ding han
£ |11120007 Khong du Tb Khong du Tb Khéng ding han
9 (11120008 Khéng da Yéu Khéng du Yéu Khéng ding han
10 [11120009 Khéng da Tb Khong du Tb Ding han
11 11120010 Khéng da Yéu Khéng du Yéu Khéng ding han
12 {11120011 Khéng da Kha Khoéng du Kha Khéng ding han
13 [11120012 Khéng da Tb Khoéng du Tb Ding han
14 /11120013 Khong da Yéu Khéng du Yéu Khéng ding han
1511120014 Khéng dn Tb Khong du Tb Khéng dung han

Hinh 3.12 Bdng dir liéu dwa vao khai phd
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3.4.3. Thuc hién thir nghiém trén céng cu BIDS
Lan 1: M hinh phan lép du bao cho ky 5. Trén cay quyét dinh phan 16p thu duoc,

phan xanh dam 12 16p dy doan cho kha nang sinh vién ra truong dung han.

H Luc Den Ky5 not

=Th
H Luc Den Ky5 not D ——— H Luc KyS not
= vau' = vau
TC Tich Luy Ky5 [ H Luc Den KyS | —————
= Khang di’ =Th
H Luc Den Ky5 HLuc Ky5
="veu
e — |

=vau

Hinh 3.13 Cay quyét dinh phén l6p ky 5
Lan 2: M6 hinh phan 16p du b4o cho ky 6

H Luc Ky6 not
="Yéu'
——
H Luc Ky6
=Yau'
_——

TC Tich Luy Ky6
="Khang du’

Hinh 3.14 Cay quyét dinh phdn l6p ky 6

Lan 3: M6 hinh phan 16p du béo cho ky 7

H Luc Den Ky7
=T
_

H Luc Den Ky7 not
=T
_—-

H Luc Den Ky7 not
=vew

TC Tich Luy Ky7
= Khiing i

H Luc Den ky7
W— = Y&
Al

Hinh 3.15 Cay quyét dinh phén I6p ky 7
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Két luan: Két qua thu duoc sau khi thir nghiém 1a 3 cly quyét dinh dung dé phan
l6p du doan. Dya vao 3 cay quyét dinh caa ky 5, ky 6, ky 7, can bo ¢d van hoc tap
s€ phan loai dugc nhom ra truong ding han hay khong ding han. C6 y nghia lam
co s& dé canh béo kip thoi cho sinh vién, phil hop véi bai toan 2 da phat biéu.

T cAy quyét dinh c6 thé hiéu thanh cac luat nhu sau:

Vi dy: Néu TC Tich Luy Ky7 = "Pu’ and H Luc Den Ky7 not = 'Th' and H Luc Den
Ky7 not = "Yéu' and H Luc Den Ky7 not ='Kh&' thi ra truong Dung han.

Két qua bang luat cu thé c6 ¥ nghia gop phan gilp can bo ¢b van hoc tap ra quyét

dinh canh béo hoc tap. Pugc luu trong phan phy luc.

3.5. Mt s6 dé xuat, kién nghi

- Qua thuc nghiém va thu duoc két qua y nghia voi bai todn ¢b van hoc tap trong
thuc tién, c6 mot s6 dé xuét kién nghi nhu sau:

- Quy ché va chuong trinh dao tao tai trudng dai hoc kinh té qudc dan nén dugc
théng nhat gitra cac khoa dé dé dang theo di thong ké, quan ly dix liéu, phuc vu
cho viéc phan tich khai pha tét hon, nham tim ra cac mau c6 ich véi thuc tién.

- Tur két qua dat duoc qua thuc nghiém trong luan van, tac gia dé xuat Truong
dai hoc kinh té quéc dan nén xay dung mot hé théng cb van hoc tap cho sinh
vién chinh quy. Gilp b phan ¢6 van c6 thém cong cu truc quan tu van cho sinh
vién ké hoach hoc tap sao cho phu hop nhat.

- Hé thdng hoan chinh gém c6 co so dit liéu 16n va cac bai toan cb van nham
giai quyét tat ca nhiing van dé hoc tap trong 4 nam hoc caa sinh vién.

- Trién khai duoc hé thdng ciing 13 gop phan nang cao viéc tng dung cdng nghé
thong tin vao céng tac quan Iy chung cta nha truong. Nang cao chat lugng phuc

vuy, dao tao va hoc tap cuaa sinh vién.
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KET LUAN
Sau mot thoi gian nghién ciu va thyuc hién dé tai, luan van da dat duoc muc tiéu
da dé ra, thu dugc nhitng két qua y nghia voi thyc tién.
Pi tom tit duoc ly thuyét lién quan dén phét hién tri thac va khai pha dir liéu,
dit biét nhan manh vao hai phuong phat khai pha dit liéu co ban 12 luat két hop
va cay quyét dinh.
D3 hiéu dugc quy dinh chung trong dao tao theo hoc ché tin chi, nhitng van dé
con ton tai trong céng tac cd van hoc tap, thu thap va tim hiéu vé di liéu quan ly
dao tao sinh vién dal hoc.
D3 dé xuat duoc bai toan ma muc tiéu 12 trg gitp cho céc hoat dong ¢ van hoc
tap. C6 thém co s& thdng tin cho can bd ¢b van hoc tap hoan thanh nhiém vu.
Sau khi ap dung thtr nghiém trén cong cu BIDS dé khai thac dir liéu giai bai toan
dua vao k¥ thuat thuat cay quyét dinh va luat két hop da thu dugc céc két qua co
¥y nghia voi muc tiéu bai toan da phat biéu.
Han ché:
Luan van mai st dung dir liéu ctia mét khoa (do cac khoa c6 cac chuong trinh
mén hoc va quy ché khéac nhau)
Huréng phat trién:
-Nghién curu thém cac ky thuat khai pha dir liéu va cac cong cu khac nira
-Phén tich sdu hon vé cac phuong phat KPDL dé lua chon phuong phat toi uu
nhit cho céc bai toan ¢ van hoc tap.
-Thu thap va xt Iy thém dix liéu cia cac khoa khac dé ting d6 chinh xac.
-Phét biéu thém céac bai toan c6 van hoc tap khac nira, nham cé thém nhiéu co sé
gitp ich cho hoat dong ¢ van hoc tap thém y nghia.
-Xay dung mot hé théng gém nhiéu bai toan ¢ van hoc tap, hd trg cho Truong

va doi ngii ¢d van, gitp ich cho nang cao chat lugng dao tao.



