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MO PAU
1. Ly do chon dé tai

Hién nay, kinh & thé gisi dang chugn nhanh sang kinré ttri
thire, Wi su dong gop @a cac nganh cé éhluong tri thrc cao ni:
cbng ngh thdng tin, cdng nghsinh ke, cdong ngh nano,... Trong xu
thé hoi nhap véi thé gisi, Viét Nam khéng th diing ngoai dong cly
cia hrong phat trén nay, i thuc t 1& nhu du nhanrc aia cac thanh
phan kinh € trong @& nuéc va nhu au hoc tip aia luc lwong laodong
rat 1on (phu luc 1)[22].

Tuy nhién, trong hoanaah kinh € dat nuéc con nhiu kho khin,
mac dUd& uu tién trich ndt ty I¢ ngan sach dic gia kha cao cho giao
duc dao wo, nhing Van khéng i dap ung duoc nhu éu vé co s vat
chit, trang thét bi, gido trinh, ... cho cacutdngdai hoc, caoding,... Vi
vay chi truong xa 9i héa gido dc dé huy dong mpi ngudn lyc cho
gido dic, dao no 1a mdt huong di tit yéu cia Nha mdc ta trong thi
diém hién nay.

Trong Wi canh d6, Vién Pai hoc Mo Ha Noi (VPHMHN) da
dugc thanh 4p ngay 03/11/1993heo quygt dinh 535/TTg éa Thi
tuéng Chinh ph. Vé6i nhiém wu chinh ti 1a lién Kt v6i cac tuong Dai
hoc, Caoding va cac Trung tdm Giaaid theong xuyén 4i cac inh,
thanh plb trén & nuée dé dao ko va phat tédn dai hoc hé Tir xa, nm
dao #o ngn nhan irc cé chit lvong phuc vu cho s nghiép phat trén
kinh t& xa hoi, dac biét 1a sr nghiégp Cong nghip hoa - Hén dai hoa
ctiadat nuéc trong giaidoan hién nay va lau dai.

Qua qua trinh phat &m, dén nay nha wongda tuyén sinh cho B
tir xa dugc 85.759 hc vién (phuc luc 3a) 5 hoc vién da ot nghigp
23.741(phuc luc 3b),sd hoc viéndang theo bc 41.928(phu luc 2). Bé
dat dugc nhirng thanhu nay la nby sxr quan tam, chdao sat saoia
Bo Gi4o dic vabao o, gr phin diu khéng ngng aia tip thé 1anh
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dao, gido vién, candcbng nhan vién \én Bai hoc M& Ha Noi trong
swt nhirng nim thang qua.

Nhitng thanh «#u ma nha tong dat duoc & ét dang khich é.
Tuy nhién, ¥n condd nhing ©n tai cin khic phuc trong céng tac din
ly, dao wo va nhit la cong tac tusn sinh. Qua & liéu thong ké cho
thiy, $5 luong tuyén sinh @a VDHMHN tir nim 2007dén nim 2010
ngay cang gim din (phu luc 3a)[8].

Dé giai quyét van dé kho khin trong cdng tac tin sinh, ngoai
viéc dam bao chit luong dao ko, my rong méa nganh thi BHMHN can
phai ting arong dau tr cho vic quang ba hinhinh nha teong, nlim
taing arong tinh @nh tranhddi véi cac trong ¢ tugn sinh 1§ tir xa
(phu luc 2).

Ngoai ra, nha trong din chd tpng phat trén lién Kt dao to va
mo rong dia ban tugn sinh. Tinhdén thoi diém nay, VDHMHN d&
thiét 1ap 68 tam dao o tir xadéng tréndia ban éa trén 30inh/thanh
phd, tao thanh rang luéi trai dai tr Ty Bic dén Tay Nguyén va Nam
B6 nhim phuc vu nhu @u hoc tap déngdao aia ngroi dan ir thanh th
dén néng thdn,it mién ndidén hai dao (phu luc 4)[24].

Tuy nhién, Kt qua caa viéc dau tr nay \an chra dat dwoc nhr
mong mn, $ lugng cacdot tuyén sinh thit bai (khéngda sb lwong
hoc viéndé mo 16p) tai cAcdia ban lién &t dao ho van coné mac cao
(phu luc 5), din dén nhitng hiu qua khéng nlr mong mién 1a uy tin,
thuong hiéu aia nha teong ki anh hrong, kinh phidau tr cho cong tac
tuyén sinh n kém(phy luc 6), anh hrong khéng nb dén co hoi hoc
tap aia ngroi dan.

Qua nghién ¢u danh gia, nha trong da rat ra not sb nguyén
nhan chinh #h dén viéc tuyén sinh tht bai trong thdi gian qua:

Nganh tugn sinh chra phi fop voi nhu cu aia ngrdi hoc; viing
mién, dac thu phat tdn kinh €-xa i tai dia phrong.
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Chua c6 bén phap nghiéntia, danh gia nic d6 canh tranh éa
cac tuong

Kha nang thong ké,diéu tra vadanh gia 8 li¢u lién quantén qua
trinh do &o néi chung va twn sinh néi riéng @a nha teong, dia cac
dia phrong lién Kt trong ntirng nim qua con in cké. Do d6, chra c6
céi nhin bao quét, xuyén&uwin dén viéc quyét dinh dia diém, nganh
tuyén sinh clra phu fop,... day 1a nguyén nhan chintia \an d that
bai trong cong tac tun sinh.

Chua ing ding CNTT d tro gilp cho cong tac ra qgéydinh
trong khau xadinh nganh nghkhi tuyén sinh.

Dé gop phn ting arong chit lugng quyét dinh trong véc chon
nganh ngh tuyén sinh, thi vic iing ding céng ngh théng tin vao céng
tac nay lat yéu vi:

Mdi truong ung ding CNTT dang phat tdn manh i
VDHMHN.

CAc dr liéu V& nguoi hoc (nhu du, tai chinh, ang luc,...), dinh
huéng phat trén kinh € - x& Hi, nganh ngh vu tién phat tén tai dia
ban tugn sinh,... it nhiéu vada ding. Vi vay, néu khénging ding
CNTT, can b chuyén trach tln sinh @a nha teong va aa dia
phurong kho long Bm vitng, Hng hyp dé c6 nhing théng tin u ich
phuc wu ra quyét dinh dingdin, kip thoi.

Chinh vi ntiing ly do trén, t6i quét dinh chon dé tai “Xay dung
hé trg gilp ra quyét dinh trong cong tac tuyén sinh Pai hoc h¢ Tir
xa tai Vién Pai hoc Mé Ha Noi” nhim hd trg cho phongtao to, ban
giam héu nha torong va lanhdao cacdon vi lién két cé mdt cachdanh
gi4 bao quét & higu qua tuyén sinh,dao to trong nling rim qua. T
d6 co bén phap kiic phuc cac mit con hain ché nhim dua ra nling
chién luoc phét trén hop ly trong thi giandén. Ngoai ra, B thong con
gilp dua ra cac quit dinh nhanh chéng,ik thoi khi chon nganh ngé
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tuyén sinh, gép pin giam thiéu $ luong cacdot tuyén sinh thit bai
cia nha teong da trng xay ra trong tki gian qua.
2. Muc tiéu va nhiém vu nghién aru

Muc tiéu madé tai hréng dén la xay ding va ap dng c6 héu
qua cho Vic try gilp ra quyt dinh trong céng tac tdp sinhdai hoc he
Tir xa @i Vién Pai hoc Mo Ha Noi. Bé thuc hién muc dich y trong dé
ra cin nghién ¢u va tén hanh tién khai cac i dung nhr sau:

Tim hiéu, phan tich thc trang céng tac tusn sinh @a nha
truong va caalon vi lién két dé dé ra ghi phap lp ly trong vic xay
dung va trén khai k¢ théng.

Nghién dru cac that toan lién quanién cay qugt dinh. Phan
tich, danh gia va tén khai 4p dng thut toan C4.54¢ ting ding trong
cong tac tugn sinh.

Ap dung @ sv ly thuyét nén tang dé xay drng va trén khaitng
dung.

3. Péi twong va pham vi nghién aku

Tir yéu du aia dé tai, ta xacdinh duoc ddi tuong va pam vi
nghién @u ciadé tai op thé nhur sau:

Déi twong nghién atu:

Hoc viéndang theo bc haic d& t nghigp ra trong.

Nhu ciu x& hi ddi véi cac nganh ma nhausng tuyén sinh

Quy trinh tugn sinhdai hoc hé Tir xa.

Su phat trén vé quy modao to hé tir xa aia cac teong khac.

CAc \in d¢ vé ly thuyét tro gidp quyét dinh dé dé ra gii phap
{rng ding vao & théng tro gidp quyét dinh phuc wu cdng tac tugn sinh.

Pham vi nghién aru:

S liéu thong ké & cong tac tugn sinh,dao wo cia nha teong
trong 10 Am gin day.

S5 liéu thing ké \é tinh hinh lec vién sau khidt nghigp.
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Nghién aru V& dic thu vang mén, cac thanh gin kinh €-xa hi
déi véi cacdia phrong tuyén sinh.

Nghién @ ly thuyét trg gidp quyét dinh, xay ding tng ding
dua trén cli dé 1a téndé tai da duoc dat.
4. Phwong phap nghién au

Pé tng ding muc tiéu va nim w cia Iuan van, ti két hop hai
phrong phap nghiéniwi, do la:

Phwong phap nghién éu ly thuyét:

Nghién cru tai liéu, ngébn ng va cac cong nghco lién quan.

Téng hyp, thu thip cac tai Bu vé cong tac tugn sinh,dao to
dai hoc ¢ Tur xa dia nha teong.

Phwong phép nghién gu thuc nghigm:

Phan tich yéuau thyc ¥ cia bai toan va aputhg cac thét toan
c6 lién quanié trg gitp viéc lap trinh, xay ¢ngung ding.

Thdéng k&, phan tich cad $iéu thyc t trong cong tac tun sinh.

Kiém tra, thr nghiém vadua ra nlin xét,danh gia Kt qua dat
dugc.
5. Két qua dat dwoc

Dé xuit duoc giai phap K thuit, xay drng duoc chrong trinh
thuc hién viéc trg gilp quyét dinh trong cdng tac tign sinh.

Hé théng don gian, & s dung va c6 tinh linh ha.

Dua ra qugt dinh mdt cach nhanh chéngjituu va cé gia trcho
nguoi s dung.
6. Y nghia khoa hpc va thuc tién

Vé mat khoa hpc

D¢ tai € dua ra ndt phuong thirc tng ding cay quyt dinh trong
cong tuyn sinh, 4o tién d& cho nkiing nghién Gu ing ding trong cong
tac tuyén sinh sau nay.



Vé mat thuc tién

Pé tai $ ung ding cac congw ngdbn ng lap trinhdé xay ding
hé théng try gidp cdng tac tun sinh.

San phim s & ke thdng phuc wu dic luc, kip thoi va c6do chinh
xéc cao cho phonBao to, ban giam Bu nha torong, cho lanhiao cac
don Vi lién Két.

Trién khai K théng ti Vién Pai hoc M& Ha Noi va cacdon vi
lién két nhim phuc wu tét yéu @u trong céng tac tuin sinh.

7. B cuc luan van

Sau pln mo dau, gisi thiéu..., mi dung chinh 6a lun vin
duoc chia thanh 3 along nhr sau:

Chuong 1, trinh bay € sv Iy thuyét lam rén tang dé xay ding
ttng ding, bao §m: Hé tro gitp quyt dinh, cdc mé hinh toanoh
thuong dung trong cac bai toan ra guginh. Cay qugt dinh va gii
thuat C4.5 xay ang cay quyt dinh.

Chuong 2, tim héu, gisi thiéu va phan tich ik trang cong tac
tuyén sinh ti nha twong, néu niing Vin dé& han ché va dé xuat giai
phéap kiic phuc, d6 la ghi phaping ding cay qugt dinh dé giai quyét
bai toandit ra.

Chuong 3, trinh bay chi é vé mé hinh kén trac tng thé cua ke
thdng va plwong phap xay @ng ung ding. Tién hanh kch kin thr
nghiém trén $ liéu thuc t, saudé danh gia Kt qua dat duoc va kh
ning trién khaiung ding trén toan &ithdng.

Cuwi cung la pln danh gia, kt luan va hrong phat trén adia
de tai.
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CHUONG 1
CO SO LY THUY ET

1.1. HE TROQ GIUP QUYET PINH

1.2.

1.3.

1.4.

1.1.1.
1.1.2.
1.1.3.
1.1.4.

Mo dau

Khai niém hg¢ tr ¢ giiip quyét dinh

Qué trinh ra quyét dinh

Cac thanh phn cia hé trg gitp quyét dinh

RA QUYET PINH TRONG QUAN LY

1.2.1.
1.2.2.

1.2.2.1.
1.2.2.2.
1.2.2.3.
1.2.2.4.

1.2.3.
1.2.4.

Mo dau

Cac plwong phap ra quyét dinh trong quan ly
Ra quit 4inh theo @u tric aia vin dé

Ra quit 4inh theo tinh cfit cia vin dé

Ra quit dinh trongdiéu kién riii ro

Ra quit dinh da yéu

CAc lwéc dia qué trinh ra quyét dinh

Bai toan ra quyt dinh

CAY QUYET PINH

1.3.1.
1.3.2.
1.3.3.
1.3.4.

Gy thiéu chung

Phan ép dir li¢u dwa trén cac kiéu cay quyét dinh
Ghi thuat co ban xay deng cay quyét dinh

Chyn thuét toan C4.5 xay drng cay quyét dinh

THUAT TOAN C4.5

1.4.1.
1.4.2.

Givi thigu

Ghi thuét C4.5 xay drng cay quyét dinh tir trén

xudng



14.2.1.

Thit toan C4.5

Function xay_dung_cay(T)

{

1.4.2.2.

<Tinh todn tin xuit cac gia tf trong cac ép cia T>;
If <Kiém tra cac miu, réu thuc cung nat lép haic co
rat it miu khac &p>Then<Trd vé 1 nat 14>
Else<Tgo mgt nit quyt dinh N>;
For <Véi mdi thugc tinh A> Do <Tinh gia tr
Gain(A)>;
<Tqi nat N, thee hién viéc kiém tra d@é chon ra thuc
tinh cé giaty Gain ¥t nhat (Ion nhit). Goi N.test
la thugc tinh cé Gaindn nhit>;
If <Néu N.test la thdc tinh lién &c> Then <Tim
nguang cho phép tachua N.test>;
For <Véi mdi tap con T'duoc tach ra tr tip T> Do
( T duoc tach ra theo quyit:
- Néu N.test la thdc tinh lién tc tach theo
nguong ¢ budc 5.
- Néu N.test |a thdc tinh phan lai roi rac
tach theo cac gia trcua thuc tinh nay.

{ If <Kiém tra, réu T' rong>} Then

<Gan nat con nay:a nat N 1a nat 1a>;

Else
<Gan nat con nay la nifioc tra vé bang céach gi dé
qui lai doi voi ham xay_dung_cay(T"),év tdp
T>;

<Tinh toan cacdi cia nat N>;
<Tra vé nut N>;

Danh giads phic tap cia thuit todn C4.5
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1.4.2.3. Chn thuc tinh phan lai tét nhit

1.4.2.4. Entropylo tinh thuin nhit cia tip vi d

Khai nigm entropy @a not tip Sduogc dinh ngha trong ly thugt
théng tin 1 6 luong mongdoi cAc bit én thiét @& ma hoéa théng tinddép
ciia ot thanh vién rat ra Gt cach ndu nhién tr tap S. Trong twong hop
t6i uu, ma cado dai ngin nhit. Theo ly thugt thdng tin, ma cdo dai Hi
uu 1a ma gan —log bits cho théndiép co xac sit [a p [7].

Trong tirong hpp S 1a ép vi dy, thi thanh viénia S & njt vi du,
mbi vi du thupe mdt Iép hay co it gia ti phan lai.

Entropy c6 gia irndam trong khang [0..1].

Entropy(S) = 0:8p S ch toan vi @i thuoc cung nét loai, hay S la
thudn nhit.

Entropy(S) = 1:4p vi du S ¢6 céc vidthuoc cac lai khac nhau
vé6i d6 pha tbn 1a cao nht.

0 < Entropy(S) < 1:4p vi di S ¢6 $ lugng vi di thusc cac lai
kh&c nhau 1a khdngihg nhau.

Dé don gian ta xét teong hyp cac vi d caa S ch thuoe loai am (-)
haac drong (+).

Cho tréc:

Tap S la fip di liéu huin luyén, trongdo thupe tinh phan lai ¢6 hai
gia ti, gia sr la am (-) va dong (+).

Trongdo:

p+ la phn cac vi d duong trong ép S.
p_ la pln cac vi @ am trongdp S.
Khi d6, entropydo d6 pha tén aia tip S theo cbng tre sau:
| Entropy(S) = -fog.p. - p logp | ‘

Mot cach dng quét bn, reu céc vi d cia ip S thgc nhieu hon hai

loai, gia s [& cdc gia ti phan lai thi cng thirc entropy éng quét la:

C

Entropy(S) => -p,log ,p,

i=1
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1.4.2.5. lwong théng tin thufiroc do mic dé giam Entropy

mongdoi

Entropy la ndt s5 do do do pha ton cia mdt tap vi dy, bay gb
chiing ta & dinh nghia nbt phépdo hiéu suit phan lai cac vi di caa mbt
thuge tinh. Phégmio nay @i 1a luegng théng tin thuduoc (haydo loi thong
tin), n6don gian la krgng giam entropy mondoi gay ra i viéc phan chia
cac vi di theo thgc tinh nay.

Mot cach chinh xacdm, Gain(S, A) @a thibc tinh A, tréndp S,
dugc dinh nghia nhr sau:

Gain(S,A) = Entropy(S)- Y| %Entropy(s\,)

VOValue(A)

Gia ti Value (A) la 8p cac gia trcé thé cho thc tinh A, va Sla
tap con @a S ma A nin gi ti v.

1.4.2.6. T suit loi ich Gain Ratio

Khéi niém d6 lgi théng tin Gain c6 xuwdnguu tién cac théc tinh
c6 $ luong I6n céc gia i Néu thupe tinh D c6 gia irriéng bt cho ndi
bang ghi (théc tinhNgay¢ bang dz li¢u trén), thi Entropy(S, D) = 0, ah
vay Gain(S, D) & dat gia ti cuc dai. RO rang, mit phan vung nin vay thi
viéc phan lai la vé ich.

Thuit todn C4.5, Mt cii tién oia ID3, my rong cach
tinh Information Gain thanh Gain Ratié ¢5 ging khic phuc ar thién
léch.

Gain Ratiaduoc xacdinh by cong thirc sau:

Gain(S,A)
Splitinfor mation(S,A)

GainRatio(S,A) =

Vi Splitinformation(S, A) chinh la théng tin do phéich ¢a A
trén @ v gié ti cia thihe tinh phéan lai S. Cong tkkc tinh nhr sau:



-11-

. _ AL A
Splitinf tion(S, A) = - il oq 12l
plitinfor mation(S, A) iuv;w(S)lAlogzlAl

Trongdo:
Value(S) ladp cac gia tr cua thwc tinh S
A la tdp con @a tap Awng wi thuge tinh S = giatrla v,
1.4.3. Phrong phap danh gia mirc d6 hiéu qua
1.4.4.  Chuyn cay W dang luat
1.4.5. Ung dung tap luat

CHUONG 2
PHAN TICH TH UC TRANG CONG TAC
TUYEN SINH TAI VI EN PAI HOC MO HA NOI

2.1. GIOI THI EU VE VIEN PAI HQC MO HA NQI
2.2. CONG TAC TUY EN SINH PAI HQC HE TU XA

2.2.1.  Quy trinh tuyén sinh

2.2.2.  M® hinh tuyén sinh

2.2.3.  Muc tiéu tuyén sinh

2.2.4.  Thyc trang tuyén sinh

2.2.5.  \an dé trg gip quyét dinh

2.2.6.  Ghi phap xay dung hé théng tre gitp quyét dinh.
2.3. UNG DUNG CAY QUYET DPINH

2.3.1.  Lrgng héa dr li¢u dé dwa vao thut toan C4.5

2.3.2. Phan tich dk liéu

Qua phan ticky phan thyc trang cdng tac tun sinh, ta thy co
nhiéu yéu t anh hrong dén céng tac tugn sinh. Tuy nhién, chang ta
chd tong phan tich nimg yéu t chinh sau:

Chuyén nganh dao tao (CNDT): Cac nganh nhaudng cé
tuyén sinh
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Nhu ciu x& hgi (NCXH): S6 liéu diéu tra nhu éu cia xa Idi doi
véi cac nganh d kién tuyén sinh.

Ty 1& bé hoc (TLBH): S6 ligu thong ké ¥ 1 bo hoc cia hyc vién
gqua qua cacam dao ho.

Canh tranh (CT): C6 hay khéng céuscanh tranh trong cong tac
tuyén sinh @a cac trong khéc.

CAc yu t trén chinh ladp thwc tinh, dra vao ép thuwc tinh
naydeé duy doan gia tr cho thic tinhdich Quyét dinh.

Pé thuan tign trong vic huin luyén cay qugt dinh, déi voi cac
thudc tinh c6 cac giaitso sanh, tadn hanh &i rac hoa va ky Hiu héa
cac gia tr cia chung.

Nhu ciu x& Wi: Néu nhu éu xa 1oi <80 thi ky héu la 80-; Bu
80 <= nhu &u x& Wi <= 100, ky héu 80..100; Au 100 < nhu &u xa
hoi <= 120, ky héu 101..120; va >120 ky &i 1a 120+.

Ty 16 bo hoc: 32- (i 329%); 32..42 (& 32% dén 42%); 42+
(trén 42%).

Canh tranh: Néu trén cung it dia ban va tugn sinh &i cing
mot don vi lién két ma co tr hai trong t 1én cing tugn sinh not
nganh thi taianh gia nic d6 canh tranh la cao (CAO), mgc lai la
thip (THAP).

Tir cac $ liéu & phu luc 12, phu luc 15, ta 4p bang gé dinh &
cong tac tugn sinh @a cac nganh nhsau:

Bang 2.3. Bing dir li¢u rut gon

TT NCDT NCXH | TLBH (%) CT QD

1 QTKD 80- 32- THAP NO

2 KT 120+ 42+ THAP YES
3 LKT 120+ 42+ THAP YES
4 QTKD 80..100 32- CAO YES
5 KT 120+ 32- CAO YES
6 LKT 120+ 32- CAO YES
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TT NCDT NCXH | TLBH (%) CT QD

7 QTKD 80..100 32- THAP YES

8 KT 120+ 32.42 CAO YES

9 LKT 120+ 32..42 CAO YES
10 QTKD | 80..100 32..42 CAO NO
11 KT 120+ 42+ CAO Y/N
12 LKT 120+ 42+ CAO YIN
13 QTKD | 80..100 32..42 THAP YIN
14 KT | 101..120 32- CAO YIN
15 LKT | 101..120 32- CAO Y/N
16 QTKD | 80..100 42+ CAO NO
17 KT | 101..120 32.42 CAO YIN
18 LKT | 101..120, 32..42 CAO YIN
19 QTKD | 80..100 42+ THAP NO
20 KT | 101..120 42+ CAO NO
21 LKT | 101..120 42+ CAO NO
22 QTKD | 101..120 32- CAO YIN
23 KT | 101..120 32- THAP YES
24 LKT | 101..120 32- THAP YES
25 QTKD | 101..120, 32..42 CAO YIN
26 KT | 101..120 32.42 THAP YES
27 LKT | 101..120, 32..42 THAP YES
28 QTKD | 101..120 42+ CAO NO
29 KT | 101..120 42+ THAP Y/N
30 LKT | 101..120 42+ THAP Y/N
31 QTKD | 101..120 32- THAP YES
32 KT 80..100 32- CAO YES
33 LKT | 80..100 32- CAO YES
34 QTKD | 101..120, 32..42 THAP YES
35 KT 80..100 32.42 CAO NO
36 LKT | 80..100 32.42 CAO NO
37 QTKD | 101..120 42+ THAP Y/N
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TT NCDT NCXH | TLBH (%) CT QD
38 KT 80..100 32.42 THAP Y/N
39 LKT | 80..100 32.42 THAP Y/N
40 QTKD | 120+ 32- CAO YES
41 KT 80..100 42+ THAP NO
42 LKT | 80..100 42+ THAP NO
43 QTKD | 120+ 32.42 CAO YES
44 KT 80- 32- THAP NO
45 LKT 80- 32- THAP NO
46 QTKD | 120+ 42+ CAO Y/N
a7 KT 80- 32.42 CAO NO
48 LKT 80- 32..42 CAO NO
49 QTKD | 120+ 42+ THAP YES
50 LKT | 80..100 42+ THAP NO

Tir vi dy trén, &p dng thuit thuat toan C4.5 choap di liéu huin
luyén dé xay drng cay quyt dinh cho bai toan tuy sinh.

2.3.3. Trién khai giai thuat C4.5 xay drng cay quyét dinh

Pé xay ding cay quyt dinh ta phi xac dinh nit gc dé phan
tach cay. Théc tinh c6do lgi théng tin bn nhit s dugc chon lam nat
géc.

Goi S la #ip thwc tinhdich. C6 it ca 50 vi di, trongdd YES
xuat hién trong fip thuwc tinhdich 19 kn, NO 16 &n va Y/N 15 én.

Ap dung cong tlic tinh Entropy, ta co:

Entropy(S) = -(19/50)log(19/50)-(16/50)log(16/50)-
(15/50)log(15/50) = 1.58

Déi vai thude tinh“Chuyé&n nganhfao 0", ta tinh Entropy @a
cac fip con Sduoc chia loi cac gia tr cua thic tinh“Chuyén nganh
dao 0" nhue bang sau:
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Bang 2.4. Bing Entropy(S) phén theo CNDT

S6 QD
CNDT Entropy
lwong YES NO YIN
QTKD 17 7 5 5 1.57
KT 16 6 5 5 1.58
LKT 17 6 6 5 1.58

Entropy @a Sddi vai thuoe tinh“Chuyén nganhiao zo” 1a:

Entropy(S,CNDT) = (17/50) x 1.57 + (16/50) x 1.58 + (17/50) x
1.58 =1.58

Do lgi thdng tin trongtng la:

Gain(S,CNDT) = Entropy(S) - Entropy(S,CNDT) = 1.58 - 1.58
=0.00

Ty st loi ich Gain Ratio:

Splitinfor(S,CNDT) = - (17/50) x log(17/50) - (16/50) X
logx(16/50) - (17/50) x logf17/50) = 1.58

GainRatio(S,CNDT) = Gain(S,CNDT)/Splitinfor(S,CNDT) =

=0.00/1.58 =0.00

Mot cach trong tr, ta tinhdd loi théng tin Gain vaitsiét loi ich

Gain Ratio @a cac thac tinh condi

Bang 2.5.Dd lei thong tin cia thudc tinh “Nhu cdu xa hgi”

S6 QD
NHCH Entropy
lwong YES NO Y/N
80- 5 0 5 0 0.00
80..100 15 4 8 3 1.46
101..120 18 6 3 9 1.46
120+ 12 9 0 3 0.00
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Bang 2.6.D§ lgi thdng tin caa thuéc tinh “T y | bé hec”

S6 QD
TLBH Entropy
lwong YES NO Y/N
32- 16 10 3 3 1.33
32..42 17 6 5 6 1.58
42+ 17 3 8 6 1.48
Bang 2.7.D§ lgi thong tin caa thugc tinh “Canh tranh”
S6 QD
TLBH Entropy
lwong YES NO YIN
CAO 27 9 9 9 1.58
THAP 23 10 7 6 1.55

Tiép theo, ta so sanltkqua tinh GainRatio ga cac thac tinh
Bang 2.8. Bing so sanh Kt qua tinh GainRatio ciia cac thuhc

tinh
Thugc tinh Gain Splitinfor GainRatio
CNDT 0.00 1.58 0.00
NCXH 0.62 1.88 0.33
TLBH 0.11 1.58 0.07
CT 0.01 1.00 0.01

Ta nhin thiy GainRatio(S,NCXH) = 0.33dat gia ti l¢n nhit, do
d6 thwc tinh nhu éu xa i c6 kha ning phan lai tét nhat. Chinh vi
vay ta € chon thudc tinh nay lam natde phan tach cay.

Ta c6 cay quét dinh cip 1 nhr hinh \& sau:

- 80..100 101..120 120+

e T

Hinh 2.3. Cay quit dinh cip 1
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Ung Wi gia ti NCXH = 80- c6 Entropy = 0. Dd6, tai nhanh
nay € la nat cé phansip 1a NO.

bdi véi cac nhanh coral (NCXH = 80..100; NCXH = 101..120;
NCXH = 120+), ta éip tuc van dung thuit toandé tim thubc tinh lam
nut aia cay.

Xét nhanh NCXH =80..100

Bang 2.9. Bing dir liéu trwong hop NCXH = 80..100

TT NCDT NCXH TLBH CT QD
1 QTKD 80..100 32- CAO YES
2 QTKD 80..100 32- THAP YES
3 QTKD 80..100 32.42 CAO NO
4 QTKD 80..100 32.42 THAP Y/N
5 QTKD 80..100 42+ CAO NO
6 QTKD 80..100 42+ THAP NO
7 KT 80..100 32- CAO YES
8 LKT 80..100 32- CAO YES
9 KT 80..100 32..42 CAO NO
10 LKT 80..100 32..42 CAO NO
11 KT 80..100 32.42 THAP Y/N
12 LKT 80..100 32.42 THAP Y/N
13 KT 80..100 42+ THAP NO
14 LKT 80..100 42+ THAP NO
15 LKT 80..100 42+ THAP NO

Goi S1 la fip thuc tinhdich. Ap ding cong tlic tinh Entropy ta

7

Cco:

Entropy(S1) = -(3/15) x log3/15)-(9/15) x log(9/15)-(3/15) x

log,(3/15) =1.37

Tiép theo tadn luot tinh Gain @a cac thac tinh nhr da tinho

phan trén, Kt qua nhe sau:
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Bang 2.10.D9 lgi thdng tin caa thugc tinh “CNDT”

c QD Gain

) Entropy | Entropy

CNDT _ (S1,CN
lwong | YES | NO | Y/N (i) (CNDT) D)

QTKD 6 2 3 1 1.46
KT 4 1 2 1 1.50 1.44 0.01
LKT 5 1 3 1 1.37
Bang 2.11.D¢ lgi thdng tin ciaa thugc tinh “TLBH”

. QD Gain
So Entropy | Entropy
TLBH . (S1,TL
lwong | YES | NO | Y/N (i) (TLBH)
BH)
32- 4 4 0 0 0.00
32..42 6 0 3 3 0.00 0.00 0.93
42+ 5 0 5 0 0.00
Bang 2.12.D9 lgi thdng tin cida thugc tinh “CT”
or ) QD Entropy | Entropy | Gain
lwong | YES | NO | Y/N (i) (CT) | (S1,CT)
CAO 7 3 4 0 0.00
0.75 0.71
THAP 8 1 4 3 1.41

Tiép theo ta tinh Splitinfor va GainRatida cac thac tinh, Kt

gua nhu sau:
Bang 2.13. Két qua tinh Splitinfor va GainRatio
Thudc tinh Gain Splitinfor GainRatio
CNDT 0.02 1.57 0.01
TLBH 1.46 1.57 0.93
CT 0.71 1.00 0.71

Qua hing so sanh & qua trén, ta thy GainRatio(S1,TLBH) =
0.93dat gia ti lon nhit, dodd tai nhanh nay ta an thwc tinh TLBH
dé lam nat phan tach cay.
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Ta c6 cay quét dinh cip tng Wi nhanh NCXH = 80..100 nh

hinh \& sau: @

32- 32..4: 42+

\
YES NO

Hinh 2.4. Cay quyét dinh ng véi nhanh NCXH = 80..100

Qua king 2.10 ta ty, tng Wi tit cac gia tr TLBH = 32- va
TLBH = 42+ c6 entropy = 0, d&0, tai cAc nhanh naygsla nut 14 i
phan bp la YES (TLBH = 32) va NO (TLBH = 42+).

Tuong tr nhr cach tinhy trén ta xét cho cac nhanh can Cubi
cung ta xay dng duoc cay qugt dinh hoan cimh nhr hinh 2.5.

_— RS 2y
PR FTH

(THAP | G5
THAP CAO ; fng GEE } G

Hinh 2.4. Cay quyét dinh hoan chinh
2.3.4. Tao luat tir cay quyét dinh
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CHUONG 3
XAY DUNG UNG DUNG THU NGHIEM

3.1. XAY DUNG UNG DUNG TRQ GIUP QUYET PINH

3.1.1. Chic ning aia hé thong

3.1.2. Kién trdc tong thé cia hé théng

3.1.3. Dic ta chi tiét cac thanh phin

3.1.4. Caidat chwong trinh
3.2. THU NGHIEM UNG DUNG

3.2.1. Huhn luyén cay quyét dinh

3.2.2. Ap ding cay quyét dinh
3.3. PANH GIAK ET QUA THUC HIEN

3.3.1. \ng dung hé théng

Sau khidua ¢ thong tro gilp quyét dinh trong cong tac tép
sinh vao tlk nghiém véi s6 dit liéu cia 56 bp da tuyén sinh vadao ko
(tai 3 dia phrong Pa Ning, Quing Nam va TP. Hi), chang t6i rat ra
dugc nhing nhin xét, danh gia mt cach trong doi vé h¢ thong nhr
sau:

Hé thdng duoc trién khai caidat, thir nghiém & dang, @ sr
dung.

Hé thdng hait dong on dinh, hién thi két qua nhanh chéng vat
thuan tién.

Véi s6 lugng dr ligu thir nghiém, he thdng d& xir ly va cho ra
dugc nhing quyét dinh c6dd chinh xac cao, phiop vai tinh toan thre
té.

3.3.2. W hiéu qua trong cong tac tuyén sinh.

Véi s6 lieu thong ké @a 55 bp khi dua vao k& thong dé phan
tich vadua ra Kt qua, hé théng da phat hén ra 38 &p tuyén sinh vadao
tao dat hi¢u qua (chiém 69.09%) va 17dp (16i) tuyén sinh,dua vaodao
tao khdngdat hi¢u qua vé mit kinh & (chiém 30.91%).
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Bang 3.1. Bing théng ké nguyén nhan tugn sinh khong

hiéu qua
T Nguyén nhan $ lwong Ty I8
1 | C6 = canh tranh 1 5.88%
Nhu cdiu xa ki thip hon mic hoc vién
2 Loz 3 17.65%
toi thiéu
3 | Ty lé hoc vién b hoc cao 13 76.47%
TONG CONG 17 -

C6 th thiy rang, nguy&n nhan tép sinh khongtat hiéu qua chi
yéu do ¥ ¢ hoc vién b hoc qua cao (ckim 76.47%). Ngay nay, cong
tac tuyn sinh ngay cangig nhiu khé khin vi ly do ngroi hoc cé
nhiéu ar lva cton: treong dao wo, dp d6 dao ko, nganh ngh dao
tao,... Tuyén sinhdugc hoc vién da kho, gir duoc s sd hoc viéndn
dinh trong sét qué trinhdao o lai cang kho bin.

Vi vay, ngoai véc trién khai thit t5t va c6 héu qua trong cong
tac tuyén sinh, &n phai c6 bign phap nBm giai quyét bai toan gim ty
1& bo hoc cia hoc vién xbng mic ti thiéu cé tié chip nhin duoc,
nhim nang cao K qui cia cong tac tudn sinh @a nha teong.

Trong qua trinh tixc hién luan van, chang tida phan tich &
liéu, cac yu t lién quandén cong tac tugn sinh ntr d& néud phan
“thirc trang tuyén sinh”. Qua kinh nghim céng tac, ching tdi c6&h
danh gia va chra nguyén nhan riimg lan tuyén sinh khéngdat higu
qua caa nha teong trong thi gian qua nhr sau:

Dau tién, nha wong chra chd tong dén cong taaliéu tra, thhng
ké V& nhu du x& hi va sr canh tranh @a cac teong déi véi cac nganh,
dia ban tugn sinh.

Tiép dén, cong tac tusn sinh i dia phrong hoan toan giao cho
cacdon vi lien két ty lam ma khéng cousphdi hop, giam satit cac
phong ban cic ning aia nha teong.
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Hon nira, cdng tacu vain tuyén sinh chra duoc chd tong. Cong
tac nay do cac carbhai dia phrong lién Kt dam trach ma khéng cars
tap huin bai kn.

Ngoai ra, nha trong chra c6 & tinh toan a thé vé cac khan chi
phi phii tra d6i véi cac bp mo tai cAcdia phrong dé dua ra $ luong
hoc vién bi thiéu cé tié mo [6p. Dodod, d& ¢ nlieng quyét dinh my 16p
chua phi lp, $ luong hoc viéndiang ky thip hon s hoc vién bi thiéu
nhueng Van dua vaodao to (phy luc 11).

Cuwi cling, nha wong chra c6 bén phap fu higu nkim han ché
ty 18 bo hoc caa hoc vién. Ngay & ddi véi nhirng 15p dao o dat hiéu
qua vé mat kinh t nhung ty 1¢ bo hoc van cao, dn dén anh hrong dén
két qua chung @a cdng tac tusn sinh.

Ty & b hoc caa hoc vién cao, c6 thdo nhiing ly do sau:

Thoi giandao «o mot khoa e aia nha teong kéo dai 5 &m,
trong khi cac trong khac chcé 4 ram. (phu luc 13)

Hoc tir xa, hoc vién By viéc tr hoc théng qua gio trinh & ¢h
yéu, tuy nhién \éc to chic, radé thi dé danh gia cht luong Van chra
séat \6i gido trinh, bai ging... Dodo, két qua thi cia e vién khong
dat yéu du chiém ty 1& cao. C6 nfing hoc vién thidi, thi lai dén bay,
tam Bn van chradat. (phy luc 21)

Viéc xét mén mon tc dé tao diéu kién cho hc vién rat ngn
thoi giandao #o con nhéu bit cap, chra hyp tinh, fp ly.

Cong tac qgan ly, theo d&i &p hoc chra dugc quan tdmddng
mirc, din dén viéc nhic nhy, dong vién va gii quyét cac dn dong, thic
mac cia hoc vién chra kip thoi, thoa dang.

Trénday la nhing Kt qua dat dugc khi thre hién luan van, két
qua nay gilp ching toi cé édanh gia mit cach bao quéatévqua trinh
tuyén sinh d¢ing nhr dao wo aia Vién Pai hoc Mé Ha Nvi trong thbi
gian qua. Chang tbigsnéu nliing van dé con kit cap ¢ trén Wi ban
giam hiu nha trong dé ¢ nhing bién phap kiic phic. Bong thyi dua
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hé thdng try gilp quyét dinh trong cdng tac téy sinh vao & dung
nham gilp cho phongao ko, ban giam I, lAnhdao cacdon vi lién
két c6 bt cong @ hd tro hitu ich, nhanh chong, hi qua trong vic
quyét dinh codng tac tudn sinh sau nay.

KET LUAN
1.  Két qua dat dugc

Vé mgt khoa hpc

Luan vin da tién hanh phan tich, tim &i dugc quy trinh tugn
sinh @ia Vién Dai hoc Mé Ha Noi. Phat hén ra nhitng Vin dé con han
ché dé dé xuat voi ban giam hgu nhim c6 nlitng phrong an klic phic
dé nang cao [u qua trong cdng tac tudn sinh.

Nim dugc cac plrong phap va cac mé hinh todochap ding dé
giai quyét yéu du luan van da dat ra.

Nghién gru va \in dung gii thuat C4.5dé xay drng mé hinh d
doan king cay quyt dinh.

Vé mt thuc tién

Luan vin d& néuduoc giai phap K thuat dé xay ding e théng
trg gidp quyét dinh trong cong tac téy sinh.

Xay dyng dugc wng ding c6 kh nang phan tichd cac dr ligu
vé cong tac tugn sinh @a nha teong trong niing nim qua.

Viéc két hop ly thuyét vé hé tro gitp quiét dinh va phan tichid
liéu bing cay qugt dinh la At can thiét, nd gitp gim thiéu dang K
thoi gian tinh toan trong cong tac tirysinh.

Hé théng co tk gitp cho phonglao #o, ban giam Kiu nha
truong va lanhdao cacdon vi lién két ra quyét dinh mpt cach kp thoi,
khoa hyc, tranhdugc cac tinh héing quyét dinh theo é@m tinh nkm
han ché cac trong hyp tuyén sinh khéng Hiu qua dan dén thiét hai vé
kinh &, Iang phi thi gian va tén bac cia ngroi hoc.
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C6 thé néi, day 1a mdt cong @ hitu ich nAm cung ép cho nha
truong ¢ thém it giai phap 1B tro vé cong tac tugn sinh sau nay.
2.  Hanché

Hé thong hién tai chi xar 1y dir lidu duoc hru trir bing cac 4p tin
Excel, chra Két ndi va truy xuit dir liéu tnec tiép dén he quan tri co s dir
liéu SQL Serveriga nha teong, dia cacdon Vi lién két. Do d6 cin mot
khoang thyi giandé chuyén déi dir liéu tir SQL Server sang Excel.

3. Huwéng phat trién

Can thr nghiém hé thong wi khdi lugng dr liéu I6n d&é danh gia ai
do tin cy ciia cay quet dinh cong tac tudn sinh.

Phbi hop Wi cac phong ban ¢t ring, cacdon vi lién két d tinh
toan, xay g¢ng hoan thin hon t@p di li¢u hiin luyen nkim dua ke thong
vao s dung cé héu qua cho 6t ca cacdia phrong lién Kt.

Nghién @ru van dung thujit toan C5.0, la 6t cii tién cia C4.5,dé
giam thiéu ti I¢ 15i, nang cao K st va ting arong do toi uu chotng
dung.

Tiép tuc phat trén, nang ép ke thong, I tro két ndi, truy xuét va
xir ly dit liéu tnre tiép v6i hé quan ti CSDL SQL Serveddng thyi mo
rong sang cacédquan tri CSDL khac.



