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1
MO PAU

1. Tinh cip thiét cia dé tai

Cong nghé thong tin 1a mot trong cac dong luc quan trong nhét
clia sy phat trién, ciing véi mot s6 nganh coéng nghé cao khac dang
lam bién ddi sau sic doi song kinh té, vin hoa, xa hoi cua thé gidi
hién dai. Trude su phat trién manh mé& cua cong nghé thdng tin va
nhitng (mg dung ctia no, Chi thi sé 58-CT/TW ciia Bo Chinh tri vé
day manh tng dung va phat trién cong nghé thong tin phuc vu su
nghiép cong nghi€p hoa, hién dai hoa, ngay 17 thang 10 nam 2000 da
ra doi, tao diéu kién cho su phat trién cong nghé thong tin & nudc ta
ngay cang manh mé.

Trong nhitng ndm gan day , tai cac co quan Dang tinh Binh
Dinh, viéc ing dung cong nghé thong tin véi muc ti€u “tin hoc hoda
hoat dong cac co quan Pang” ngay cang dugc ap dung rong rai. Ha
ting ky thuat duoc du tu, nang cip hoan thién hon. Céc mg dung,
co so dir liéu da dugc xdy dung dua vao khai thac va sir dung, vi du
nhu: Co s¢ dir liéu dang vién, co s¢ dit liéu Van kién Dang, Quy
trinh xur ly cong van trén mang....

Tuy nhién, so véi kinh phi da dau tu, hiéu qua mang lai tir viéc
ung dung chua cao, trng dung con thiéu, va chua déng b0, sd can bd,
chuyén vién 16n tudi ngai st dung may tinh dé giai quyét cong viéc
chuyén mon. Trong cong tic cdn bd ndi chung va khau quy hoach
dao tao can bo chua co su tro giup dang ké ctia cong nghé thong tin .
Théng tin phuc vu cho cong tac can bd con thiéu , dan dén viée xir Iy
cong viéc cham tré, d6i luc chua dat hidu qua cao.

Cong tac quy hoach, dao tao can bo trong thoi gian vura qua c6

lGc, ¢ noi té chuc thuc hién chua duoc tdt ;
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- Céc co quan, don vi con thiéu thong tin cta can b co thé
dua vao dién quy hoach. Tir d6 din dén viéc “quy hoach dong” theo
yéu cau 1a khong dam bao. Tién d6 thuc hién quy hoach mét sb co
quan cap tinh con cham, chua bao dam thoi gian theo quy dinh.

- Chua dam bao tinh cong khai, chua mé rong thao ludn dan
chii. Cé co quan, don vi dwa vao quy hoach con chua dung déi trong
theo quy dinh (khong tuén thi cac tiéu chuan vé quy hoach can bo).
Bo s6t nhirng ngudi ¢6 trinh d6 chuyén mén tdt, co nang luc cong tac
khbng dwua vao dién quy hoach.

- B6 tudi dudi 40 dua vao dién quy hoach con thip.

Xuét phat tir nhitng nhu cAu thyuc té néu trén toi xin chon dé
tai “Xdy dung hé tro gitip ra quyét dinh trong céng tic quy hoach
cdn bj linh dao quan 1y tai tinh Binh Pinh” v6i mong mudn déng
gop thém mot giai phap vé tng dung cong nghé théng tin , gbp phan
han ché nhung bat cap , ti€u cuc, dé cOng tac quy hoach can bo tré
nén minh bach, khach quan, dan chud, ddi ngii can bo dugc dua vao
dién quy hoach la xiing déng.

2. Muc dich nghién ciru.

Trén co s& phan tich thuc trang vé cong tac quy hoach, dao tao
cac b va nhu cau thyc tién cong viéc. Dé tai s& tap trung nghién cuu,
van dung hé tro gitip ra quyét dinh dé tao ra san pham hd trg, gitp
ngudi dung dua ra quyét dinh phu hop

Nghién ctru cac thuat toan lién quan dén ciy quyét dinh. Phan
tich, danh gia va trién khai ap dung thuat toan C4.5.

Phan tich thyc trang va nhu cau ing dung cong nghé thong tin
vao cong tac quy hoach can bo lanh dao quan ly. Dé ra giai phap tng

dung cong nghé thong tin noi chung va img dung hé tro gitip ra quyét
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dinh vao cong tac quy hoach can b lanh dao, quan ly tai tinh Binh
Pinh.

Ap dung co s6 1y thuyét nén tang dé xay dung va trién khai
ung dung.

Cai dit va trién khai thir nhiém tai co quan Vin phong Tinh uy
va Ban t6 chtre Tinh uy Binh Pinh.

3. Pdi twong va pham vi nghién ciru

Déi twong nghién citu

Nghién ctru vé cac quy dinh, quy trinh trong cong tac can bd
néi chung va cong tac quy hoach, didu dong, bd nhiém can bo nodi
riéng.

Nghién ctru vé 1y thuyét vé& hé tro giup ra quyét dinh, thuat
toan cay quyét dinh, tri tué nhéan tao.

Pham vi nghién ciru

Ung dung thudt toan C4.5 dé dé xay dung cdy quyét dinh
trong cong tac quy hoach can bd lanh dao, quan ly.

Céac biéu mau, sb liéu c6 lién quan dén cong tac quy hoach cén
bd. Mau thir nghiém trong dé tai 1a cac d6i tuong co thé xem xét
dua va dién quy hoach can bd linh dao, quan ly cép tinh (cip
truong, phé cac so, ban, nganh cip tinh) tai Tinh ay Binh Dinh.

4. Phuong phap nghién ciru.

Luan van s& két hop hai phwong phap nghién ciru, do 1a:

Phwong phdp nghién civu Iy thuyét

Nghién curu tai liéu, ngén nglr va cac cong nghé co lién quan.

Tong hop, thu thap cac tai liu vé cong tac can b nodi chung
va cong tac quy hoach can bd lanh dao quan ly noi riéng.

Phwong phdp nghién ciru thuwc nghiém

Phan tich yéu cau thyc té clia cua cong viéc , tim ra giai phap
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va van dung ly thuyét, cac thuat toan co6 lién quan dé tro giup viéc
lap trinh, xay dyng ng dung.

Théng ké, phan tich cac sb liéu thuc té trong cong tac quy
hoach trong trong giai doan 2005 -2010.

Xay dyng bd dir lidu miu dung dé kiém tra, thr nghiém
chuong trinh va dua ra nhan xét, danh gia két qua dat duoc.

5. Y nghia khoa hoc va thye tién

Vé mdt khoa hoc

Pé tai s& dua ra mot phuong thirc ing dung ciy quyét dinh
trong cong tic quy hoach can b, tao tién dé cho nhitng nghién ctru
ung dung sau nay.

Tim hiéu va ng dung cac cong cu, ngdn ngit, cong nghé lién
quan, dé ra giai phap trién ung dung ciy quyét dinh, c6 thé 4p dung
1y thuyét nay trong cac nhu ciu cong viée khac tai co quan.

Vé mdt thuc tién

Xay dung hé trg gitip ra quyét dinh, trién khai hé thong thir
nghiém tai Vin Phong Tinh ty va Ban to chic Tinh iy nham danh
gia hiéu qua trudce khi st dung rong rai.

Heé théng thiét ké don gian, d& str dung va c6 tinh linh hoat, c6
tinh. San pham s& 1a hé thong phuc vu dic Iyc, kip thoi va c¢6 do
chinh xéc cao cho Ban T4 chitc Tinh uy Binh Dinh, cho lanh dao cac
co quan don vi.

6. B6 cuc ludn vin

Sau phﬁn mo dau, gidi thiu..., ndi dung chinh cta ludn van
duogc chia thanh 3 chuong nhu sau:

Chwong 1, trinh bay co s& 1y thuyét 1am nén ting dé xay dung
mg dung, bao gébm: H¢ trg giup quyét dinh. Cay quyét dinh va giai
thuat C4.5 xdy dung cay quyét dinh.
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Chwong 2, tim hiéu, gi¢i thiéu va phan tich thyc trang cong
tac quy hoach can b 1anh dao quan 1y tai tinh Binh Pinh, néu nhiing
van dé han ché. Giai phap tng dung ciy quyét dinh phuc vu cong tac
quy hoach can bd.

Chwong 3, trinh bay chi tiét vé mé hinh kién truc tong thé cia
hé thong va phuong phap xay dung tng dung. Tién hanh kich ban
thir nghiém trén s6 liéu thuc té, sau d6 danh gia két qua dat duoc va
kha ning trién khai ing dung trén toan hé thong.

Cubi cung 1a phan danh gi4, két luan va hudng phat trién cua
d@ tai.

CHUONG 1
TONG QUAN VE HE HO TRQ QUYET PINH
1.1. HE TRQ GIUP RA QUYET PINH

1.1.2. Khai niém hé tro gitip ra quyét dinh

1.1.3. Qua trinh ra quyét dinh

1.1.4. Cac thanh phan ciia hé tro gitup quyét dinh
1.2. RA QUYET PINH TRONG QUAN LY

1.2.1. Mé dau

1.2.2. Cac phuong phap ra quyét dinh trong quan ly
1.3. HE TRQ GIUP RA QUYET PINH THONG MINH.

1.3.1. Tong quan vé tri tu¢ nhén tao

1.3.2. Mt s6 van dé Tri tué Nhén tao quan tam.

1.4. CAY QUYET PINH

1.4.1. Giéi thiéu chung

1.4.2. Phén 16p dir liéu dwa trén cac kiéu cdy quyét dinh

1.4.3. Giai thuit co ban xdy dung ciy quyét dinh

1.4.4. Chon thuit toan C4.5 xiy dwng ciy quyét dinh
1.5. THUAT TOAN C4.5



1.5.1. Giéi thiéu
1.5.2. Giai thuat C4.5 xay dwng ciy quyét dinh tir trén
xuong.
a. Thugt toan C4.5
Function xay_dung_cay(T)

1. <Tinh todn tan xudt cdc gid tri trong cdc 16p cia T>;

2. If <Kiém tra cdc mau, néu thudc ciing mét I6p hodc c6 rdt it
mau khéc 16p>Then <Trd vé 1 mit la>
Else <Tao mét niit quyét dinh N>;

. For <V&i méi thugc tinh A> Do <Tinh gid tri Gain(4)>;

4. <Taqi nut N, thuc hién viéc kiém tra dé chon ra thudc tinh co
gia tri Gain tot nhdt (1ém nhat). Goi N.test la thudc tinh
co Gain lon nhcft>;

. If <Néu N.test la thudc tinh lién tuc> Then <Tim nguéng
cho phép tach cua N.test>;

. For <V&i méi tap con T' duoc tach ra tw tdp T> Do
( T' dwoc tich ra theo quy tic:

- Néu N.test la thudc tinh lién tuc tach theo nguéng ¢ bude 5
- Néu N.test la thudc tinh phan loai roi rac tach theo cac gia
tri cua thugc tinh nay.

A If <Kiém tra, néu T' rong>} Then

<Gan nut con nay cua nut N la nut la>;
Else

. <Gdn niit con nay la mit dwoc tra vé bang cach goi dé qui

lai d6i  véi ham xay dung cay(T"), véi tip T'>;
}

. <Tinh toan cac l6i cua nut N>;



<Trd vé nit N>,
}
b. Danh gia d¢ phirc tap cia thudt toan C4.5
c. Chon thugc tinh phén logi tét nhit
d. Entropy do tinh thuan nhit ciia tip vi du
Khai niém entropy ciia mét tap S duogc dinh nghia trong 1y thuyét
théng tin la s6 lugng mong doi cAc bit can thiét ¢& ma héa thong tin vé
I5p ciia mot thanh vién rat ra mét cach ngau nhién tir tap S. Trong
truong hop téi wu, ma c6 d6 dai ngén nhat. Theo ly thuyét thong tin, ma
c6 do dai ti wu 1a mi gan —log,p bits cho thong diép cé xac suét la p
[9].
Trong trudng hop S 1a tap vi dy, thi thanh vién cia S la mét vi dy,
mbi vi du thudc mot 16p hay cd mot gia tri phan loai.
Entropy c6 gia tri nim trong khoang [0..1].
Entropy(S) = 0: tap S chi toan vi du thudc cing mdt loai, hay S
14 thuan nht.
Entropy(S) = 1: tdp vi du S c6 cac vi du thudc cac loai khac
nhau v6i d6 pha tron 13 cao nhat.
0 < Entropy(S) < 1: tdp vi du S co sb luong vi du thudc céc
loai khac nhau 14 khong bang nhau.
Dé don gian ta xét trudng hop cac vi du ciia S chi thudc loai am
(-) hoac duong (+).
Cho truéc: Tap S la tap dir liéu huan luyén, trong d6 thugc tinh
phén loai co hai gié tri, gia st 12 &m (-) va duong (+).
Trong d6:
p+ 1a phan cac vi du duong trong tap S.
p_ 14 phan cac vi du 4m trong tap S.
Khi d6, entropy do d6 pha tron cua tap S theo cong thirc sau:
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Entropy(S) = -p. log, p- - p- logp.
MOt cach tong quat hon, néu cac vi du cua tap S thudc nhiéu hon
hai loai, gia st la c6 ¢ gia tri phan loai thi cong thirc entropy téng quét

la:
Entropy(SF >~ p,log,p,
i=1
e. Lwong thong tin thu dugc do mirc dp gidam Entropy mong
doi

Entropy 13 mét sb do do do pha tron cia mot tap vi du, bay gio
chiing ta s& dinh nghia mot phép do hiéu suat phan loai cac vi du cua
mét thudce tinh. Phép do nay goi l1a lugng thoéng tin thu dwoc (hay do loi
thong tin), né don gian la wong giam entropy mong doi gay ra bai viéc
phén chia cac vi du theo thudc tinh nay.

Mot cach chinh xac hon, Gain(S, A) cta thudc tinh A, trén tap S,
dugc dinh nghia nhu sau:

Entropy(S© >~ plog,p,

i=1

Gié tri Value (A) 1a tap cac gia tri c thé cho thudc tinh A, va S,
la tap con cua S ma A nhan gia tri v.
f. Ty sudt lpi ich Gain Ratio
Khai niém do lgi thong tin Gain c¢6 xu hudng uvu tién cac thudc
tinh c6 s6 Iugng 16n cac gia tri. Néu thugc tinh D c6 gié tri riéng biét cho
mbi bang ghi thi Entropy(S, D) = 0, nhu vay Gain(S, D) s& dat gia tri
cuc dai. RO rang, mét phan ving nhu vay thi viéc phéan loai la vo ich.
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Thuat toan C4.5, mot cai tién cua ID3, mé rong céach
tinh Information Gain thanh Gain Ratio dé cb gang khic phuc su thién
léch.

Gain Ratio dugc xac dinh bai cong thire sau:

Entropy(Sy 2— p;l0g,p;

i=1

Vi Splitinformation(S, A) chinh la théng tin do phén tach caa A
trén co so gid tri cua thuoc tinh phén loai S. Cong thirc tinh nhu sau:
Trong do:
Value(S) la tdp cdc gia tri cua thugc tinh S
A la tdp con cua tdp A ung voi thugce tinh S = gid tri la
Vi
1.5.3. Phwong phap danh gia mirc do hiéu qua

CHUONG 2
UNG DUNG CAY QUYET PINH TRONG CONG TAC
QUY HOACH CAN BQ LANH PAO, QUAN LY.

2.1. CONG TAC QUY HOACH CAN BQ LANH PAO, QUAN
LY.

2.1.1. Quan niém vé cong tac quy hoach can bd lanh dao
quan ly.

a. Quy hoach can bg.

b. Can bg lanh dao, qudn ly:

2.1.2. Nhan thirc vé cong tac quy hoach can bg.

2.1.3. Tiéu chuian can b dwa vao quy hoach.

2.1.4. Thuc trang vé ddi ngii can bd tinh Binh Pinh.

2.1.5. Thuc trang cdng tac quy hoach can b lanh dao quan ly.

2.1.6. Phan tich thuc trang.
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2.1.7. Giai phap xay dwng h¢ théng trg gitp quyét dinh.

2.1.8. Kich ban sir dung hé thong tro gitp ra quyét dinh
2.2. UNG DUNG CAY QUYET PINH

2.2.1. Lwong héa dir li¢u dé dwa vao thuit toin C4.5

Dé thuat toan C4.5 xay dung duoc cdy quyét dinh hidu qua,
dang tin cay, trudc tién ta phai lwong hoéa dir licu nhim c6 duge tap
dit liéu hudn luyén tot nhét.

2.2.2. Phan tich dir li¢u.

Qua xem xét, phan tich bang dit liéu miu 2.3, bang tom tit tiéu
chudn can b dwa vao quy hoach 2.2, quy trinh thuc hjén quy hoach
hinh 2.1 phin trén, ta thiy c6 nhiéu yéu t6 anh huéng dén cong tac
quy hoach can bd . Tuy nhién, can chu trong phén tich nhiing yéu t6
chinh sau:

Dé tuéi (Dotuoi): C6 2 6 tudi duoc xem xet Ky theo tiéu
chuin quy hoach can b6 la : trén 40 tudi va dudi 40 tudi. Ta c6 thé
chia khoang nhu sau: dudi 40 tudi (40-), tir 40 tudi trd 1én (40+).

Trinh do chuyén mon (TDCM): La trinh 46 duoc tao tao cta
cdc nhan sy ta can xem xét dé dua vao quy hoach. Ta co thé chia
theo 3 murc sau:

+ Dheq : Nhitng ngudi c6 bang dai hoc chinh quy, bang thac
sy, tién si.

+ Dhtc: Nhitng nguoi co béng dai hoc tai chirc, tir xa, van
bé’lng 2 va cac loai hinh dao dai hoc khac.

+ Khong: 1a nhitng ngudi chua c6 bang dai hoc.

Trinh do Ly ludn chinh tri (LLCT): Ta chia lam lam 3 loai hinh
theo quy dinh hién nay:

+ Cett: La nhitng ngudi 6 trinh d6 cao cap 1y luan chinh trj hé
tap trung tro 1én.(Cao cép chinh tri va ctt nhan chinh tri)
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+ CcOtt: La nhitng nguoi c6 trinh d9 cao cép 1y luén chinh tri
khong thudc hé tap trung.

+ Khong: nhitng ngudi chua c6 trinh d6 1y chinh tri cao cip,
trung cép.

Trinh do ngoai ngiv (NN): Chia lam 2 tuong hop

+ Co: La ngitng nguoi c6 chitng chi ngoai nglt trinh do B tré
1én.

+ Khong: Chua chiing chi ngoai ngit trinh d6 B tro 1én.

Cac yéu t6 trén chinh 1a tap thudc tinh, dua vao tap thudc tinh
nay dé du doan gia tri cho thudc tinh dich Quyét dinh.

Quyét dinh (OD): 1a két qua cua viéc ap dung ciy quyét dinh .
Ta chia 2 tinh hudng: nhiing ngudi c6 thé dua vao dién quy hoach
(Yes) va nhirng nguoi khong nén dua vao dién quy hoach (No).

Ta co cac gia tri cua cac thugc tinh nhu sau:

Dotuoi = {40-;40+}

TDCM = {Dhcg;Dhtc;Khong}

LLCT = {Cctt;CcOtt;Khong}

NN = {Co;Khong}

QD = {Yes;No}

Tir phan tich trén ta xay dung bang dir liéu hudn luyén mau
nhu sau:
Biang 2.5. Bang dir liéu miu huin luyén.

STT Dotuoi TDCM LLCT NN QD
1 40- Dhcq CcOtt Co Yes
2 40+ Dhcq CcOtt Co Yes
3 40- Dhcq CcOtt Khong No
4 40+ Dhcq CcOtt Khong No
5 40- Dhtc CcOtt Co No
6 40+ Dhtc CcOtt Co Yes
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7 40- Dhtc CcOtt Khong No
8 40+ Dhtc CcOtt Khong No
9 40+ Khong CcOtt Co No
10 40- Dhcq Cctt Co Yes
11 40+ Dhcq Cctt Co Yes
12 40- Dhcq Cctt Khong No
13 40+ Dhcq Cctt Khong No
14 40- Dhtc Cctt Co Yes
15 40+ Dhtc Cctt Co Yes
16 40- Dhtc Cctt Khong No
17 40+ Dhtc Cctt Khong No
18 40+ Khong Cctt Co No
19 40- Dhcq Khong Co No
20 40+ Dhcq Khong Co No
21 40- Dhcq Khong Khong No
22 40+ Dhcq Khong Khong No
23 40- Dhtc Khong Co No
24 40+ Dhtc Khong Co No
25 40- Dhtc Khong Khong No
26 40+ Dhtc Khong Khong No

Twr vi du trén, &p dung thudt thuit toan C4.5, dung tap dir licu

huin luyén dé xdy dung ciy quyét dinh cho bai toan trg gitip quy

hoach can bo.

2.2.3. Trién khai gii thuat C4.5

Cay quyét dinh x4y dung bing ciach mo rong cdy xuét phat tir
nat gde. Nut dugc duge dit tén 1a nit 1, va ing v6i mic (level) 0 cua
cdy. CAc niit con ctia nut goc s& Gmg véi nit 1, va tiép tuc nhu vay.

Pé thuén tién cho viéc xdy dung cay quyét dinh, tai mdi nat, chira

cac thong tin co ban sau day:

Dt liéu huén luyén g vo6i nut hién thoi

Tén cuia mat cha cua nut hién thoi
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Thudc tinh ding dé phéan tich nit hién thoi. Néu nit hién thoi
1a nut 14, thudc tinh s& bang réng. Néu nat hién thoi khong phai nit
14, n6 s& chtra tén cac nut con xuét phat tir nat hién thoi, cling nhu
cac gid trj trong tng cua thudc tinh ding dé phan tich nit hién thoi.
Néu 1a nat 14 thi c6 thém quyét dinh dau ra ¢ tai nat hién thoi. Nguoc
lai, néu khong phai la nat 14 thi khong c6 chira thong tin nay.

O day, ta cht ¥ rang, dir liéu huén luyén tai tirng nut thay d6i
tiy theo cac nut khac nhau. Cay quyét dinh duoc xdy dung bang cach
xem xét tai mdi nat liéu nd ¢ thé duge mé rong tiép hay khong. Néu
n6 khong dugc mo rong nira thi dugc goi 1a nut 1a (leaf). Mot nhit sé
dugc xem 1a nut 14 néu Entropy tai nit nay bang khong (hodc tit ca
cac thudc tinh déu di duoc duyét). Trén mdi dudng di tir nit gbe dén
nut 14, mdi thudc tinh chi dugc duyét téi da mot 1an.

Dua trén cac thong tin chira & cac nat va cach thirc mé rong
ciy quyét dinh nhu mé ta & trén, ta thuc hién giai thuat C4.5 trong
chuong trinh mé phong nhu sau. Ta s& xét 1 tap Sy chira cac nit can
duoc xu ly. Viée xu ly tai mdi nut bao gém viéc xem xét nut do cod
phai 1a nit 14 hay khong. Néu 1a nit 14 thi tim quyét dinh dau ra
twong ung. Nguoc lai, néu khong phai 1a nat 14, ta s& tim thudc tinh
dé phan tich nit nay, va tir d6 dua ra thong tin ctia cdc nat con xuat
phat tir d6. Ban dau, tdp Sy chira mot nut duy nhét 1a gdc, véi cac
thong tin twong ing dugc khai dong. Ta sé& tién hanh qua trinh xtr 1y
cac nit trén trong tap Sy. V&i mdi nit ta s& thuc hién viéc xtr 1y nhur
mb ta trén day. C6 2 truong hop sau: Néu né 1a nut 14, ta loai no ra
khoi tap Sn. Néu khong phai 1a nat 14, ta loai né ra khéi tap Sy, dong
thoi bo sung cac nat con ciia nd vao tap Sy. Nhu vay, viée xir 1y trén
s& duoc thuc hién theo mot vong lap cho dén khi tap Sy 1a rong.

2.2.4. Xay dung ciy quyét dinh
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Dé xay dung ciy quyét dinh ta phai xac dinh nut gbc dé phan
tach cdy. Thudc tinh c6 d¢ lgi thong tin lon nhat s& duoc chon 1am
nut gdc.

Goi S 1a tap thudc tinh dich. Cé tat ca 26 vi du, trong do:

+ Yes xuét hién trong tap thudc tinh dich 7 lan,
+ No xuét hién trong tap thudc tinh dich 19 lan.

Ap dung cong thirc tinh Entropy, ta co:

Entropy(S) = -(19/26)l0g,(19/26)-(7/26)log,(7/26) = 0,84

Dbi véi thude tinh “Pé tudi” (Dotuoi), ta tinh Entropy cua cac
tap con S dugc chia béi cac gia tri cua thude tinh “Dotuoi” nhu sau:

Bang 2.6. Biang Entropy(S) phan theo dd tudi

. £ QD
Dotuoi SO lugng Yes No Entropy
40- 12 3 9 0,81
40+ 14 4 10 0,86

Entropy ciia S d6i v6i thudc tinh “Dj ruéi” 1a:
Entropy(S,Dotuoi) = (12/26) x 0,81 + (14/26) x 0.86 = 0.84
b9 lgi thong tin twong Gng la:
Gain(S,Dotuoi) = Entropy(S) - Entropy(S,Dotuoi) =
=0,84-0,84=0.00
Ty suat loi ich Gain Ratio:
Splitinfor(S,Dotuoi) = - (12/26) x log,(12/26) - (14/26) x
x log,(14/26)=1
GainRatio(S,Dotuoi)=
=Gain(S,Dotuoi)/SplitInfor(S,Dotuoi) = 0,00/1=0
Mot cach tuong tu, ta tinh do loi thong tin Gain va ti sudt loi

ich GainRatio cua cac thudc tinh con lai.



Bang 2.7. D¢ lgi thong tin cta thudc tinh “Trinh d¢ chuyén mén”

15

. QDb
TDCM SO lugng Entropy
Yes No
Dhcq 12 0,92
Dhtc 12 0,81
Khong 2 0,00

Gain(S, TDCM)/Splitinfor(S, TDCM) = 0,03

Bang 2.8. D¢ loi thong tin ctia thudc tinh “Ly ludn chinh tri”

LLCT S6 lwong VES Qb NG Entropy
Cett 9 4 5 0,99
CcOtt 9 3 6 0,92

Khong 8 0 6 0,00

GainRatio(S,LLCT)

=0,18/1,58 =0,11

Bang 2.9. D¢ loi thong tin ctia thudc tinh “Ngoai ngit”

NN S6 lwong Qb Entropy
Yes No
Co 14 7 7 1,00
Khong 12 0 13 0,00
GainRatio(S,Dotuoi) =0,30

Tir nhitng két qua tinh todn trén, ta dua ra bang so sanh
GainRatio cta cac thudc tinh: Dotuoi, TDCM, LLCT, NN nhu sau.
Bing 2.10 Bang so sanh két qua tinh GainRatio
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Thudc tinh Gain Splitinfor GainRatio
Dotuoi 0,00 1,00 0,00
TDCM 0,04 1,31 0,03
LLCC 0,18 1,58 0,11

NN 0,30 1,00 0,30

Ta nhan thiy GainRatio(S,NN) = 0.30, dat gia trj 16n nhit,
do d6 thudc tinh NN (Ngoai ngit) c6 kha ning phin loai tot nhét.
Chinh vi vy ta s& chon thudc tinh ndy lam nit gbc phén tach cy.

Ta c6 cay quyét dinh cap 1 nhu hinh vé& sau:

Hinh 2.5. Ciy quyét dinh cép 1
Ung véi gid tri NN = No; c6 Entropy = 0. Do do, tai nhanh
nay s& la nat c¢6 phan 16p 1a No.
DPdi v6i cac nhanh con lai NN = Co, ta tiép tuc van dung
thuat toan dé tim thudc tinh 1am nut cua cay.
Xét nhanh NN = Co, ta ¢6 bang dit liéu nhu sau:
Bang 2.11. Bang dir li¢u trwong hgp Nn = Co

STT Dotuoi TDCM LLCT NN QD
1 40- Dhcq CcOtt Co Yes
2 40+ Dhcq CcOtt Co Yes
3 40- Dhtc CcOtt Co No
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4 40+ Dhtc CcOtt Co Yes
5 40+ Khong CcOtt Co No
6 40- Dhcq Cctt Co Yes
7 40+ Dhcq Cctt Co Yes
8 40- Dhtc Cctt Co Yes
9 40+ Dhtc Cctt Co Yes
10 40+ Khong Cctt Co No
11 40- Dhcq Khong Co No
12 40+ Dhcq Khong Co No
13 40- Dhtc Khong Co No
14 40+ Dhtc Khong Co No

Goi S; la tap thudc tinh dich. Co tat ca 14 vi du, trong do:
+ Yes xuét hién trong tap thudc tinh dich 7 lan,
+ No xuit hién trong tap thudc tinh dich 7 lan.
Ap dung cong thirc tinh Entropy ta co:
Entropy(S1) = -(7/14) x log,(7/17-(7/14) x log,(7/17) = 1.00
Tiép theo ta 1an luot tinh Gain cua cc thudc tinh nhu d3 tinh
& phan trén, két qua nhu sau:
Bang 2.15. Két qua tinh SplitInfor va GainRatio

Thudc tinh Gain Splitinfor GainRatio
Dotuoi 0.00 0.99 0.00
TDCM 0.18 1.45 0.12
LLCT 0.40 1.58 0.25

Qua bang so sanh két qua trén, ta thdy GainRatio(S3,LLCT) =
0.25 dat gia tri lon nhat, do do tai nhanh nay ta chon thudc tinh
LLCT dé lam nut phan tach cay.

Ta c6 ciy quyét dinh cAp Ung véi nhanh NN =Co, thu dwoc
cac nhanh con tuong ung nhu hinh ve sau :
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=il =(et =kKhong

Hinh 2.6. Ciy quyét dinh @rng véi nhanh NN = Co
Ta thiy, ing vai tat cc gia tri LLCT = “Khong”, c6 entropy =
0, do @6, tai cac nhanh nay s€ la nit 1a v&i phan 16p 1a Yes
(LLCT=Cctt va LLCT= CcOtt).
Tuong tu nhu cach tinh & trén ta xét cho cac nhanh con lai. Ta

xay dung dugc cdy quyét dinh hoan chinh nhu sau:
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=(ilt =it =Khon

=Oheg =0t =Khong =Dheg  =0nk =Hhong

.

o =

Hinh 2.10. Ciy quyét dinh hoan chinh
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2.2.4. Tao lujt tir cAy quyét dinh
Tu cay quyét dinh trén, ta c6 thé rat ra dugc mot s6 luat sau:
IF (NN=No) Then QD = No
IF (NN=Co) and IF (LLCT= Khong) Then QD = No
IF (NN=Co) and IF ((LLCT= Cctt) or (LLCT= CcOtt)) and
IF (TDCM = Khong) Then QD = No
IF (NN=Co) and IF ((LLCT= Cctt) or (LLCT= CcOtt)) and
IF (TDCM = Dhcq) Then QD = Yes
IF (NN=Co) and IF (LLCT = Cctt) and (TDCM= Dhtc)
Then QD = Yes
IF (NN=Co) and IF (LLCT = CcOtt) and IF (TDCM=
Dhtc) and and IF (Dotoi = 40+) Then QD = Yes

IF (NN=Co) and IF (TDCM= Dhtc) and IF (LLCT =
CcOtt) and IF (Dotoi = 40-) Then QD = No

Tt viéc phan tich cadc mau dir liéu ban dau, ludn van da xay

dung duoc mot cdy quyét dinh bang cach ing dung thuat toan C4.5.
Cay quyét dinh nay c6 kha ning phan loai dung din cac vi du trong
tap dir liéu da cho. Tir d6 ta co thé thay rang day 1a mot cong cu bicu
dién rét tryc quan, phu hop trong viéc phan tich cac dir liéu ma bai
toan cua luan van da dat ra.

Tap luat duoc it ra tir cdy quyét dinh gdm 7 luat don gian, dé
hiéu va dé& cai dat. Luan vin s& van dung tap luat nay dé xay dung

g dung trg giup ra quyét dinh trong cong tac quy hoach can bo.
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CHUONG 3
XAY DUNG UNG DUNG THU NGHIEM

3.1. XAY DUNG UNG DUNG TRO GIUP QUYET PINH

3.1.1. Chikc niing ciia h¢ théng

3.1.2. Kién tric tong thé cia h¢ thong

3.1.3. Pic ta chi tiét cac thanh phin

3.1.4. Cai dat chwong trinh

3.1.5. Giao dién va cac chirc ning ciia chwong trinh.
3.2. THU NGHIEM UNG DUNG

3.2.1. Huén luyén cdy quyét dinh

3.2.2. Ap dung ciy quyét dinh
3.3. PANH GIA KET QUA THUC HIEN

3.3.1. V& irng dung hé théng

Sau khi dwa hé théng tro gitp quyét dinh trong cong tac quy
hoach céan bd tai tinh Binh Dinh véi khodng 200 mau, chiing t6i rat
ra dugc nhitng nhan xét, danh gid mot cach tuong ddi vé hé thong
nhu sau:

Hé thdng duoc trién khai cai dit, thar nghiém dé dang, d& sir
dung.

Hé thong hoat dong 6n dinh, hién thi két qua nhanh chong va
rat thuén tién.

C6 thé quan 1y, xir 1y dir liéu can b trong dién quy hoach
nhanh chong thuén tién.

Vi s luong dir liéu thtr nghiém, hé théng da xtr ly va cho ra
dugc nhiing quyét dinh c6 d6 chinh xac cao, phu hgp vdi tinh toan
thue te.
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3.3.2. V& hiéu qua trong cong tac quy hoach can bd.

Vé thoi gian: viéc chuan bi nhan sy dé dua vao quy hoach dbi
Vi cac don vi (s, nghanh) va Ban td chitc Tinh uy theo cach lam
hién nay s& ton nhiéu thoi gian. Thong thudng dbi voi cac don vi ¢6
s6 lugng quy hoach it , thoi gian chudn bj khoang 1-2 tudn; don vi c6
sO lugng quy hoach nhiéu hon, thoi gian chuan bi khoang 1 thang,
Cong tac quy hoach can bd vao Tinh ty vién, Hoi ddng nhan din cin
nhiéu thoi gian chuin bi hon. Néu str dung chuong trinh da xay dung
s& rit ngén thoi gian chudn bi rat nhidu, tao diéu kién cho ngudi lam
cong tac t chire c6 thoi gian nhiéu hon trong viée ra soat, can nhic,
diéu chinh quy hoach.

Duya vao thong ké cua chuong trinh, ta c6 thé ra soat theo co
ciu do tudi, ty 16 gi6i tinh (dbi chiéu so véi quy dinh). Xem xét
nhitng ngudi khong dua vao quy hoach ho thiéu nhitng tiéu chuin gi,
nhiing don vi nao c¢6 ddi ngii can bo ké can con moéng. Tu do, co ké
hoach dao tao boi dudng, tao nguén du bi, trdnh dugc tinh trang
thiéu hut can bd ngudn.

Dua vao CSDL “quy hoach cdn bd”, cong tac quan ly can bd
trong dién quy hoach cling thudn tién hon, hang nam viéc b6 sung,
diéu chinh quy hoach dugc trién khai nhanh chéng, kip thoi loai ra
khoi quy hoach nhitng ngudi khong con du diéu kién, bd sung vao
quy hoach nhitng ngudi méi c6 niang luc, dap ing dy du cac tiéu

chuan.
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KET LUAN

1. Két qua dat dwoc

Vé mdt khoa hoc

Luan van di tién hanh nghién ctru, phan tich, tim hiéu dwoc
cac budc quy trinh ctia cong tac quy hoach can bd lanh dao, quan ly.

Ném dugc cac phuong phap va cac mé hinh toan hoc, ap dung
dé giai quyét yéu cau luan van di dit ra.

Nghién ciru va van dung giai thuat C4.5 dé xay duyng mé hinh
béng cay quyét dinh.

Vé mdt thue tién

Luan vin di néu duoc giai phap k§ thuat dé van dung va xay
dung hé thdng tro gitip quyét dinh trong cong tac quy hoach can bo
lanh dao quan 1y tai tinh Binh Dinh.

Xay dung duoc ung dung cd kha nang phan tich cac dir liéu
vé cong tac quy hoach can bo lanh dao quan ly trong nhitng ndm qua.

Viéc két hop 1y thuyét vé hé trg giup quyét dinh va phan tich
dit liéu bang cay quyét dinh 1a rat can thiét, no gitip giam thiéu dang
ké vé thoi gian trong viéc tim kiém, xac dinh thong tin, chuan bi
nhan sy, tao tinh minh bach trong cong tac quy hoach can bg. Céng
tac quan ly can b trong dién quy hoach tré nén thuan loi, viéc )
sung, diéu chinh quy hoach s& t6t hon.

C6 thé noi, day 1a mot cong cu cd tinh thuc tién, giup ich cho
nhitng ngudi lam cong tac td chirc can bo.
2. Hanché

Dic tha cua cdng tac td chirc can bd néi chung va cong tac quy
hoach c&n bo ndi riéng c6 tinh chat dinh tinh, ¢6 nhiéu yéu té nhay cam,
vi vy hé thdng tro gitip ra quyét dinh mang tinh hd tro 1a chinh. Hé
théng ciing khong thé giai quyét hét cac truong hop trong cong tac quy
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hoach can bo (vi du di voi dbi twong 14 ngudi dan toc thiéu sb, wu tién
dbi twong nit....).

Hién tai hé thong chi chay thir nghiém, chua dwoc phép két ndi
vao CSDL dang vién va CSDL can bd. Do d6 ciing chua danh gia dugc
hét nhirg wu diém va nhuoc diém cua hé théng ciing nhu tinh twong
thich véi cac chuong trinh “quan ly can b6 va “quan 1y dang vién”.

3. Hwéng phét trién

Can thir nghiém hé théng vai khdi lugng dit lidu lon dé danh gia
lai d9 tin cay cua cay quyét dinh tro trong cong tac quy hoach can b

Phdi hop véi cac don vi lién quan dé tinh toan, xay dung hoan
thién hon tap dir liéu huan luyén nham dua hé thdng vao sir dung cé
hiéu qua, tan dung dugc cac CSDL c6 sang.

Nghién ciru van dung thuat todn C5.0, 1a mét cai tién cua C4.5,
dé giam thiéu ti 18 18i, nAng cao hiéu suét va ting cudong do téi uu cho
ung dung.

Tiép tuc phat trién, nang cap hé thdng c6 thé chay trén ha tang
mang dién rong (Wan) cua Tinh uy, thuc hién viéc dong bo dir liéu qua
mang, c6 thé twong thich va lién két tét mot s6 cac chuwong trinh dang
duoc str dung tai co quan dang tinh Binh Dinh.



