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LOI CAM DOAN

T6i cam doan luan vin “Xay dung hé thdng hd tro ra quyét dinh hoa giai, d6i
thoai trong cac tranh chip hon nhan va gia dinh” 13 cong trinh nghién ctru cua ca
nhan tdi. Puoc thuc hién dudi sy hudng dan khoa hoc ctiia PGS. TS DS Trung Tuan.

Céc sb lidu, két qua néu trong ludn vén 13 trung thuc va chua ting duoc ai
cong bd trong bat ky cong trinh nao khac.

T6i xin hoan toan chiu trach nhiém vé 16i cam doan nay.

Hoc vién

Nguyén Tién Hiép



LOI CAM ON

Trude tién, t6i xin giri 101 cam on dén trudng Hoc vién Cong nghé Buu chinh
Vién thong, di tao diéu kién va td chtrc khoa hoc nay dé t6i co thé c6 diéu kién tiép
thu nhiing kién thirc méi, co thoi gian hoc tap va hoan thanh luén van cao hoc nay.

T6i xin chan thanh cam on cac thay c6 khoa Cong nghé thong tin va cac thay co
khac di truyén dat cho chiing t6i nhimng kién thirc quy bau trong qua trinh hoc tap.

Pic biét, t6i bay t6 10ng cam on sau sic dén thady PGS.TS. P4 Trung Tuan,
thay d tan tuy huéng dan toi hoan thanh luan vin nay.

To1 xin chan thanh cam on Vu Téng hop Toa an nhan dan tdi cao da tao moi
diéu kién thuan loi cho toi trong subt qua trinh hoc tap, nghién ctru va hoan thanh
ludn van nay.

T61 chan thanh cdm on ban be cung 16p da giup dd, dong vién tdi trong qua
trinh hoc tap cling nhu thuc hién luan van.

Cudi cuing, toi xin cam on t4i gia dinh va ngudi than cia toi, nhitng ngudi da

hét 1ong tao diéu kién va dong vién t6i dé toi co duoc két qua ngay hom nay.
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Ky hi¢u Chu giai

C4.5 Thuat toan cay quyét dinh

CSDL Co s¢ dir licu

DSS Decision Support System — Hé tro gitip quyét dinh[1]

EIS Hé thong thong tin diéu hanh

HNGD Ho6n nhan gia dinh

ICT Cong nghé thong tin va truyén thong

ID3 Thuat toan cay quyét dinh lterative Dichotomiser 3
Trong linh vuc vién thdng, ISDN (Integrated Services
Digital Network-Mang sé tich hop da dich vu) 1a cong

ISDN nghé bang hep dugc st dung rong rai, cho phép truyén
dir liéu s6 hda tir mot hé thong cudi (may chu) gia dinh
qua duong dién thoai ISDN t&i mot cong ty dién thoai.

J48 Thuat toan phan loai, cai dat theo thuat todn ID3
Local Area Network (tiéng Anh, viét tit LAN), "mang
may tinh cuc bo") 1a mot hé thdng mang dung dé két ndi

LAN . o er . L s, R X
cac may tinh trong mét pham vi nho (nha &, phong lam
viéc, truong hoc, ...).

OLAP Online Analystic Processing, xtr i phan tich truc tuyén

SQL SERVER Hg quan tri co so dir li¢u ctia Microsoft

TAND Toa &n nhéan dan
Wide area network (viét tit WAN), Mang dién rong WAN

WAN la mang dir liéu duoc thiét ké dé két ndi gilta cac mang do
thi (mang MAN) gifra cac khu vuc dia 1y cach xa nhau.

. Bai toan tinh todn nguoc (néu... thi...) trong hé théng tro

What-if ., A s
giup quyet dinh DSS

Weka Weka la mot bd phan mém hoc mdy tai Pai hoc

Waikato, New Zealand, phat trién bﬁng Java.
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MO DAU
1. Ly do chon dé tai

Nhitng nim gin day, voi nén kinh té nhiéu thanh phan c6 d6 mé cao, hoi
nhap qudc té ngdy cang sau rong di mang lai nhitng thanh twu ndi bat vé phat trién
kinh té - x4 hoi ctia dat nudc, nhung ciing 1am gia ting cac tranh chip dan sy, hanh
chinh, hén nhan va gia dinh, cac tranh chép dan su, khiéu kién hanh chinh van
khong ngimg tang 1én ty 1& thuan voi quy mo ting dan sb va ting trudng cta nén
kinh té. Tinh tir nam 2012 dén nay, s6 lugng cac vu 4n loai nay di ting gip hai lan
v6i tinh chat ngay cang phtc tap, da dang; nhiéu vu an dan su, hanh chinh di xét xu
so tham, phiic thAm nhung van tiép tuc c6 don dé nghi giam déc tham, tai thim; 1am
cho s6 luong cac vu viéc ma Toa an phai thu 1y, giai quyét ting nhiéu so véi cac
nam trude, tinh chat cac vu viéc ngay cang phuc tap; ) lugng don dé nghi giam
déc tham, tai thAm ngay cang nhiéu.

Toa an ludn trong tinh trang qua tai; nhiéu vu 4n dan sy, hanh chinh phai xét
xir qua nhiéu cap trong nhiéu ndm; ban an, quyét dinh cta Toa c6 hiéu luc phap luat
nhung cham dugc thi hanh d3 anh huong dén quyén, loi ich hop phap cua cac to
chtrc, ca nhan, anh hudng dén niém tin cua nguoi dan dbi v6i Toa an.

Nhan thtc duogc vai tro va xu thé phat trién tat yéu cta tng dung Cong nghé
thong tin trong hoat dong, thuc hién nhiém vu cai cach tu phap theo ding quan
diém chi dao ciia Pang, Nha nudc va nham nang cao hiéu qua trong cong tac quan
Iy, diéu hanh, trong nhitng nim qua, viéc Gmg dung Cong nghé thong tin vao cac
hoat dong cua Toa &an nhan dan la rat can thiét dic biét 1a nang cao hiéu luc, hi¢u
qua cta cong tac chi dao, diéu hanh cta 1anh dao Tda 4n nhan dan cac cap va hd trg
nghi¢p vu xét xt. Pay la nhitng muc ti€u hudng té1 xay dung Toa an di¢n tir trong
tuong lai.

Cung voi su tang cuong cac hoat dong g dung cong nghé thong tin phuc vu
cho cac hoat dong cua Toa an nhan dan va nguoi dan trong thoi gian tdi,... luong
ngudi st dung va dir liéu truy cap, xtr 1y trén hé théng thong tin Trung tam dit liéu

Tda 4n nhan dan sé& ting 1én nhanh chéng; luong dir liéu 1én bao gdm thong tin cd



ciu trac, thong tin khong c6 ciu trac van dang lién tuc ting truéng va dugc ghi
nhan hang ngay trén hé thong thong tin.

Céc xu huéng cong nghé thong tin duoc xac dinh s& anh huéng dén phat trién
hé théng thong tin trong thoi gian téi bao gom:

e Xu huéng bung nd dit liéu (Big Data);

e Xu huong 4o hoéa (Cloud computing);

e Xu hudng ting cuong tinh di dong (Mobility);

e Xu huong dinh danh moi thir trén mang van vat (Internet of things).

Ung dung rong rai cong nghé thong tin & truyén thong trong moi linh vuec,
khai thac c6 hiéu qua thong tin va tri thire trong tat ca cac nganh nghé xa hoi trong
d6 co6 cong tac nghiép vu cua Toa an.

Trudc nhitng yéu cau dit ra vé cai cach tu phdp trong tinh hinh méi va su
bung nd vé phat trién cong nghé thong tin dic biét giai doan hién nay vé cong nghé
4.0, Toa an can c6 nhitng nhin nhan danh gia tong thé dé an phat trién cong nghé
thong tin trong thoi gian toi. Ngoai co s¢ hang ting can phat trién dé dap tmg nén
tang ha tang thi gia tri cot 16i cia nganh Toa an 13 co so dir lidu vé cac ban an, quyét
dinh ctia Toa an can phai duoc quan 1y, khai thac hiéu qua.

Van dé dit ra truéc mat 1a hién nay mdi nam trung binh c6 khoang 500,000
cac vu viéc dugc Toa xét xtir day 1a kho dir li¢u 16n c6 gia tr1 va ngay cang tang.
Mic du nhitng ndm gay diy cong nghé thong tin tai Toa an dugc ddy manh va c6
nhiéu bude phat trién manh mé dé phuc vu cén b Toa an va ngudi dan phuc vu cai
cach tu phap tuy nhién tiém ning khai thac co s& dit liéu vé cac ban an, quyét dinh
ctia Toa 4n 1a chua nhiéu. Cuy thé chua ap dung dugc phan tich khai pha dit lidu tir
cac ban an, quyét dinh ctia Toa 4n ma mdi chi 1a thong ké, bao cédo don gian phuc
vu cong tac bao cao Qudc hdi va bio cao nganh.

Vi vay viéc khai phé co so dit li¢u vé ban 4n, quyét dinh cta Toa an tir d6 hd
trg cac Hoa giai vién, Tham phén, lanh dao Toa an c6 thé xem xét danh gia cac vu
viéc sau khi thu 1y va trude khi xét xu, dé tir do co nhitng dinh hudng ho tro hoa

giai, ddi thoai c6 thé gitip cac bén giai quyét mau thudn bang chinh y chi cia minh



chtr khong phai phan quyét cia toa an thong qua phién toa xét xir; qua do, rat ngan
thoi gian giai quyét vu viée, tiét kiém kinh phi ctia Nha nudc va cic bén, han gin
nhirng ran nit trong cac quan hé xa hoi, gop phan xay dung khoi doan két trong
nhan dan; qua viéc hoa giai, ddi thoai, nguoi tién hanh hoa giai, d6i thoai con co thé
gidi thich, nang cao nhan thirc phéap luat cho cac bén, giup viéc thi hanh thuan loi.
Xuéat phét tir nhitng nhu cau thue té trén va dé 1a nhitng 1y do hoc vién chon dé tai
“Xay dung hé thong tro gitip ra quyét dinh hoa gidi, doi thoai trong cdc tranh chdp
hon nhan va gia dinh”.

2. Tong quan vé vin dé nghién ciru

Qua tim hiéu va nghién ctru hoc vién dugc biét hién nay co Toa an tdi cao
Trung Qudc di xay dyng Hé thdng hd tro xir Iy 4n thong minh, du doan két qua to
tung, tir d6 dua ra dé xuat kién nghi phan tich hoa giai trudc khi xét xur.

Hién tai & Viét Nam chua c6 dé tai nao nghién ctru khai kha dir liéu trng dung
trong hd trg cong tac xét xir tai Toa 4n.

Xuét phat tir thuc trang can bd Toa an ludn trong tinh trang qua tai; nhiéu vu
an dan su, hanh chinh, hon nhan gia dinh phai xét xtr qua nhiéu cap trong nhiéu nim
qua. Vi vay can nghién ctru hé thong hd trg ra quyét dinh tro giup cong tac xét xir
va ho trg hoa giai cho can bg Toa an. Dé hoan thanh dé tai nghién ctru hoc vién thyuc
hién cac dinh hudng nghién ctru bao gom:

e Nghién ctru cac hé tro gitp ra quyét dinh;
e Phan tich va thu thap thong tin dit li¢u tir cac ban an, quyét dinh cua Toa an;
e Thiét ké co s& dit liéu phuc vu hé théng ho tro ra quyét dinh;
e Kiém tht;
e Bio cio danh gia két qua.
3. Muc dich nghién ciru

Nghién ciru tim hiéu cac hé thdng tro gitp ra quyét dinh tir d6 lua chon giai
phap xay dung hé thong trg gitip ra quyét dinh ap dung thuc té hd tro can bd Toa an
trong céac tranh chap vé hon nhan va gia dinh.

Cu thé phan tich cac thudc tinh dic trung cua ban an, quyét dinh ciia Toa 4n



vé hon nhan va gia dinh nhu: Tén nguyén don, ngdy thang nim sinh, qué quan,

nghé nghiép, quan hé phap luat khi thu 1y, 1y do ly hon, sb con chua thanh nién, tén

bi don va ngudi lién quan, ngdy thang nim sinh cua bi don, nghé nghiép,...Tir d6

xdy dung kho dif liéu trén cac thudc tinh ndy va ap dung thuat toan cdy quyét dinh

hd tro ra quyét dinh véi don ly hon bao nhiéu kha ning ly hon hodc hoa giai, véi

don tranh chép thi kha ning bao nhiéu phan trim thing kién.

4. Doi twong va pham vi nghién ciru

Pbi tugng nghién ctru: Nghién ciru thong tin dir liéu vé cac ban an, quyét

dinh c6 hi¢u lyc cia Toa an vé linh vyc hon nhéan va gia dinh.

Pham vi nghién ctru: Hién nay Toa an nhan dan Viét Nam chia cac loai vu

viéc xét x1r ra lam 6 loai chinh la:

Dan su;

Hinh su;

Hon nhan va Gia dinh;
Hanh chinh;

Kinh doanh thuong mai;

Lao dong.

Trong pham vi dé tai nay nghién ctru v€ cac ban an, quyét dinh cia Toa an ve

linh vuc hén nhén va gia dinh.

5. Phwong phap nghién cuu

Nghién ctru cac hé hd tro ra quyét dinh, cac ky thuat, thuat toan cay
quyét dinh nhu ID3, C4.5 hd tro ra quyét dinh dé lya chon mé hinh tro
gitip ra quyét dinh phu hop;

Phan tich dir liéu cac ban 4n, quyét dinh vé& hon nhan gia dinh, thiét ké
co so dir lidu ap dung cdy quyét dinh xay dung hé thong trg giup ra
quyét dinh.

Thiét ké giao dién truy xudt va xir 1y dit liéu dé cung cép thong tin can
thiét cho viéc ra quyét dinh

Danh gia két qua str dung cay quyét dinh



6. Céu triic ciia lu@n vin
Luan van chia thanh cac chuong.

e Chuong 1 dé cap hé thong trg gitip quyét dinh, nhu cau khai pha dit liéu
ra quyét dinh va cac thuit toan cay phan loai ID3 va C4.5;

e Chuong 2 thé hién viéc thuc hién phan loai nho cay quyét dinh, str dung
thuat toan C4.5. Luan van str dung cai dat J48 trong phﬁn mém Weka;

e Chuong 3 dé& cip co so dit liéu vé cac an hon nhan va sit dung moi
truong Visual C# dé tro gitip ra quyét dinh giai quyét vy, viéc hén nhan
gia dinh. H¢ quan tri co s¢ dir li¢u 1a SQL SERVER.

Cudi luan van 1a phﬁn két luan, tu danh gia vé cac két qua da dat dugc va

phuong hudng nghién ciru tiép theo.



CHUONG 1.
KHAI PHA DU LIEU VA CAC HE THONG RA QUYET PINH

1.1.Tong quan vé khai pha dit liéu
1.1.1. Dgng co cia viéc khai pha dir liéu

Trong mdt vai thap ki tré lai day, kha nang tao sinh va luu trit dir li€u cua con
nguodi di ting 1én cuc ki nhanh chéng. Luong dir lidu khong 16 duoc luu triv d3 din
dén viéc doi hoi cip bach nhiing ki thuat méi, nhitng coéng cu ty dong théng minh
trg giup cho con ngudi trong viéc chuyén doi mot lwong 16n dir liéu thanh nhiing

thong tin hiru ich va tri thic.

Man dénh mé

Khan phé it lisu

D licu lién quan -

K w4 choy
}\\ '.'Lrl'l & /; Lanon

L]
'
L2 sach die li¢n :
- . )
/:':‘l ich hop dir figu

Hinh 1.1. Khai phd dir li¢u
(Nguon: https://viblo.asia)

Khai pha dir li€u 1a cong viéc trich rat tri thirc mét cach ty dong va hiéu qua
tir mot khoi luong dir liéu rat 16n. Tri thic d6 thuong & dang cac mau co tinh chéit
khong tim thuong, khong tudng minh, chua dugc biét dén va c6 tiém ning mang lai
loi ich. C6 mot s6 nha nghién ctru con goi khai pha dir liéu 1a phat hién tri thirc
trong co so dit liéu. O ddy chung ta s& xem khai phé dir liéu 13 cbt 16i ctia qua trinh
phat hién tri thirc. Qua trinh phat hién tri thirc bao gém cac budc:

1. Lam sach dit liéu: & budc nay cac nhifu va dit liéu khong nhit quan s& duoc
loai bo.
2. Tich hop dit liéu: dit liéu tir nhidu ngudn khac nhau co thé dugce t6 hop lai.

3. Lva chon dir liéu: nhitng dit li¢u thich hgp véi nhiém vu phan tich s€ duoc



trich rat ra tir CSDL.

4. Chuyén d6i dir liéu: dir liéu sau khi dugc chon loc s& dugc chuyén dbi hay
hop nhit vé dang thich hop cho viéc khai pha.

5. Khai pha dit liéu: day 1a qua trinh c6t 151, tat yéu trong d6 cac phuong phap
thong minh s& duoc 4p dung nham trich rat ra cac mau di liéu.

6. Panh gia mau: cac nha phan tich dir liéu sé dua trén mot s6 do do nao do dé
xac dinh lg1 ich thuc sy, dO quan trong cua cac mau biéu dién tri thire.

7. Biéu dién tri thuc: & giai doan nay cac ki thuat biéu dién va hién thi tri thirc

s& duogc s dung dé dua tri thirc da 14y ra dén nguoi dung.

User Interface

Database or
Data Warehouse Server

Hinh 1.2. Kién tric khai phd div liéu
(Nguon: https://viblo.asia)

Viéc khai phé dit lidu co thé duoc tién hanh trén mot luong 16n dir liéu c6
trong cac CSDL, céac kho dir li¢u hoac trong céc loai luu trir thong tin khac.
1.1.2. Kién tritc ciia hé thong khai phd div liéu

Kién trac cua mot hé théng khai pha dir liéu dién hinh nhu hinh trén trong do:

1. CSDL, kho dir liéu hodac cac thong tin luu trit khac: day 1a mot hay mot tap
cac CSDL, cac kho dir li€u, cac trang tinh hay cac dang khéc cta thong tin dugc luu
trir. Cac ki thuat lam sach hodc tich hop dir li€u co thé duoc thuc hién.

2. May chii CSDL hay mdy chii kho di liéu: may chii ndy c6 nhiém vy 13y
duogc nhing dir liéu thich hop duya trén nhung yéu cau khai phé cua ngudi dung.

3. Co 56 tri thirc: day 1a mién tri thirc dugc dung dé tim kiém hay danh gia do quan



trong ctia cac mau két qua. Tri thirc nay c6 thé bao gdm mét sy phan cip khai niém dung
dé t6 chtrc cac thudce tinh hay cac gid tri thudc tinh & cac muc trira trong Khac nhau.

4. Mdy khai phd dir liéu: mot hé thdng khai pha dit liéu can phai c6 mot tip
cac module chirc nang dé co thé thuc hién dugc cong viéc, chéng han nhu déc trung
hoa, két hop, phan 16p, phan cum, phén tich sy tién hoéa hoic su chéch huéng.

5. Module danh gid mdu: bd phan nay tuong tac voi cac module khai pha di
lidu dé tap trung vao viéc duyét tim cdc mau dang tin cdy. N6 co thé dung céc
ngudng vé dé quan tdm dé loc cac mau di kham pha dugc.

6. Giao dién nguoi dimg: bd phan nay cho phép nguoi dung giao tiép v6i hé
thong khai pha dit liéu. Thong qua giao dién nay nguoi dung tuong tac véi hé théng
bang cach dic ta mot yéu cau khai pha hay mot nhiém vu, cung cip thong tin gitp
cho viéc tim kiém va thyc hién khai pha danh gia trén cac két qua khai phé trung
gian. Ngoai ra bo phan nay con cho phép ngudi ding cé thé xem duge cac luoc do
CSDL, luoc d6 kho dit liéu hay cac cau trac dit liéu, cac danh gid mau va hién thi
chiing trong cac khudn dang mau khac nhau.

1.1.3 Cdc chirc nang cua khai pha div liéu

Nhin chung cac nhiém vu cua mot hé khai pha dir liéu co thé duoc phan chia
thanh hai loai: mo ta va du doan.

1. Cong viéc khai pha dir liéu loai mo ta nham biéu thi cac dic diém chung
cua dir liéu co6 trong CSDL.

2. Cong viéc khai pha dir li€u loai du doan nham thuc hién suy luan trén dix

liéu hién tai dé c6 thé dua ra du doan.



1.1.4. Cac phwong phdp khai pha dir liéu

C6 nhiéu phuong phap thyc hién viéc khai pha dir liéu theo [1] c6 cac loai
cong cu chinh sau:

1. Cdc phwong phdp théng ké: Cac phwong phap gém (i) hoi qui tuyén tinh
va phi tuyén; (ii) danh gia diém; (iii) phan bd xac xuit, dinh 1y Bayes (iv) twong
quan; (v) phan tich cym;

2. Cay quyét dinh: Cac ciy quyét dinh dugc dung trong cac phwong phap
phan 16p va phan cum. Cay quyét dinh tach bai todn thanh nhiing tap con cu thé dan
dan, nho di tir tong quat hoa dén dic biét hoa trén thong tin. Cay quyét dinh duoc
xac dinh theo nut gbc va cac nut trong. Mdi niit gin vi mot cau hoi. Cac cung nodi
cac n(t bao trim tat ca nhitg kha ning hoi dir liéu. Mdi cdu tra 16i biéu dién mot
dau ra c6 thé xay ra;

3. Ldp ludn theo truong hop: St dung cac truong hop qué khu, tiép can lap
luan theo trudng hop cho phép ghi nhan cic mau. Chang han cac khach hang cua
cong ty Cognitive Systems dung tiép can nay dé trg gitp cac ung dung vin phong.
Mot khach hang co6 thu vién véi 50.000 cau hoéi theo truong hgp. Céc truong hop
méi c6 thé khép nhanh voi 50.000 miu trong thu vién, dé tra 101 cau hoi véi chinh
xac 90%;

4. Tinh todn no ron: Ca4c mang no ron dung nhiéu niit ndi nhau, twong tu nhu
khép nbi trong hé thdng no ron ciia con ngudi. Tiép can nay kiém tra khéi luong
16n céac dir liéu lich str, d@é phat hién cic mau. Do vy, ngudi ta co thé duyét co so
dir liéu 16n, va phat hién su kién méi, chang han cac khach hang tiém nang dbi véi
mat hang moi. Nhiéu ung dung thudc linh vuc tai chinh va san XUAL;

5. Cac tac nhan théng minh: Mot trong nhiing tiép can hira hen nhét dé tim
kiém thdng tin tir co s& dit liéu, dic biét tir co s& dir liéu ngoai, 1a dung cac tAc nhan
thong minh. Trudc kha nang l6n nhanh ctua thong tin trén Internet, viéc phat hién
dang thong tin tréd nén kho hon. Cac ung dung khai phé dir liéu trén Web la céc tac
nhan phan mém théng minh dién hinh;

6. Cdc thudt todn di truyén: Céc thuit toan di truyén lam viéc trén nguyén tic
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mo rong dau ra. Khi cho s ¢6 dinh cac dau ra, thuat toan di truyén tim dé xac dinh
cac giai phap tot nhat. Cac thuat toan di truyén duoc dung dé phan cum va phat hién
luat két hop;

7. Cdc cong cu khdc: Nguoi ta cling dung vai cong cu khai pha dir liu khac
(i) suy dién trén luat; (i) hién thi dir liéu. Nha cung cdp Web ciing cho phép phat
trién cac cong cu méi.

1.1.5. Dac trung hoéa va phdn biét

Pic trung héa 1a viéc tong két cac dic diém hay tinh chat chung ctia mot 16p
dir liéu dich. Dit liéu d6 twong duong voi mot 16p do nguoi dung dic ta bang mot
truy van CSDL.

C6 mot sé phuong phap dé tong két va biéu thi dic trung dir liéu mot cach
hiéu qua. Chang han nhu thao tic ROLL-UP cua hé phan tich tryc tuyén OLAP, dir
liéu dang khdi ¢6 thé duogc dung dé thuc hién téng két theo mot chiéu cu thé dudi su
diéu khién cua ngudi ding.

Dir lidu tra vé clia qua trinh didc trung hoa co thé duoc biéu dién ¢ nhiing
khuon dang khac nhau. Vi du né c6 thé 13 biéu d6 hinh tron, biéu d6 hinh cot, khoi
dir lidu da chiéu hay cac bang da chiéu bao gom céa cac bang tham khao chéo. Két
qua cta qua trinh khai phd moé ta ciing ¢ thé dugc biéu dién nhu cic quan hé tong
quat hay cac luat.

1.1.6. Phén tich sw két hop

Phan tich su két hop 13 viéc kham pha ra cac luat két hop trong mot tip 16n
dir liéu. Céc luat két hop thé hién mdi quan hé giira cac gia tri thudc tinh ma ta nhan
théy duoc tu tan suat xuat hién cung véi nhau. Céc luat két hop dugc kham pha tir
mot tap 16n cac ban ghi va nhimg tap luat co ¥ nghia c6 thé gitp cho cac nha doanh
nghiép ra quyét dinh.

1.1.7. Phdn lép va dw dodn

Phan 16p 1a qué trinh tim mot tap cdc mo hinh (hodc cac chirc ndng) mo ta va

phan biét cac 16p dit li¢u. Cac mo hinh nay sé dugc st dung cho muc dich du doan

vé 16p ctia mdt ddi tuong. Viéc xay dung mo hinh dua trén sy phan tich mdt tap cac
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dit liéu huin luyén. Mot mo hinh nhu vay co thé duogc biéu dién trong nhiéu dang,
chang han cac dang luat phan 16p IF-THEN, ciy quyét dinh, cong thirc toan hay
mang no-ron. Tuy su phéan 16p duoc sir dung dé du doan nhin 16p cho cac dbi twong
dir liéu, trong nhiéu tmg dung nguoi ding ciing c6 thé mong mudn du doan nhing
gia tri dit liéu khuyét thiéu nao d6. Thong thuong d6 1a viéc du doan cac gia tri
thudc kiéu dir liéu sb. Su du doan ciing bao gdm viéc xac dinh khuynh huéng phan
loai dya trén nhirng dir 1i¢u hién co.

Dé phan 16p va du doan, c6 thé can trudc mot sy phan tich thich hop. Su
phan tich d6 nham xac dinh cac thudc tinh khong tham gia vao qua trinh phéan 16p
va dy dodn, chling s¢€ bi loai triru sau budc nay.

1.1.8. Phdn cum

Khong giong nhu phan 16p va dy doan, sy phan cum s& phan tich cac ddi
tugng dir liéu khi chua biét nhan cua 16p, nghia 1a nhan cua 16p khong ton tai trong
qua trinh huén luyén dit li¢u. Phan cum co6 thé duoc st dung dé dua ra nhirng nhan
cua lop.

Su phan cum c¢6 muc dich nhom cac ddi tuong lai theo nguyén tac:

1. Cac d6i twong trong cing mot nhém giéng nhau & muc cao nhat

2. Cac d6i tuong khac nhém c6 mirc giébng nhau it nhat

Diéu nay co nghia 13 cac cum s& duoc tao ra sao cho cac dbi tuong trong mdi
cum c6 do tuong tu cao khi so sanh véi nhau va rat khac nhau khi so sanh véi cac
ddi twong thudc cum khac. Méi cum duoc tao thanh c6 thé dugc xem nhu mot 16p
d6i twong. Va céc luat sé& duoc trich rat ra tir d6. Viéc phan cum ciing dem lai mot
phuong phap dé dinh dang va phan loai.

1.1.9. Phén tich phén tiv ngodi cudc

Mt co s& dir liéu c6 thé chia cac ddi tuong dir li¢u khong tuan theo mé hinh
dir li¢u. Nhitng ddi tuong nhu vay dugc goi 1a phﬁn tor ngoai cudc. Hau hét cac
phuong phap khai pha dir liéu déu coi cic phan tr ngoai cudc 1a nhidu va loai bo
ching.

Tuy nhién thi trong mot s6 ing dung nao do cac su viéc hiém khi xay ra lai
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dugc quan tdm hon 14 nhiing gi thudng xuyén gip phai. Su phan tich cic phan tir
ngoai cude duoc xem nhu 13 sy khai pha cac phan tir ngoai cudc. C6 mot sd phuong
phap thudng duoc stir dung dé phat hién cic phan tir ngoai cude:
1. DUNg kiém thir mang tinh thdng ké trén co s& mot gia thuyét vé phan phdi
dir liéu hay mét mo hinh xac suét cho dix liéu;
2. Dung cac d6 do khoang cach, theo d6 cac ddi twong c6 mot khoang cach
dang ké dén cum bat ki khac dugc xem 13 phan tir ngoai cudc;
3. Dung cac phuong phap dua trén do léch dé kiém tra sy khac nhau trong
nhing ddc trung chinh cta dbi twong trong mot nhom.

Phuong phap phan tich phan tir ngoai cudc c6 thé kham pha ra nhiing nguoi
st dung thé tin dung ngan hang mot cach gian 14n bang viéc phat hién nhitng viéc
mua sim v6i mot luong tién quéa 16n trong tai khoan khi so sanh vai nhitng khoan
chi phi thong thuong dugc chi tra bang chinh tai khoan nay. Nhiing gia tri ngoai
cudc nay cling co thé dugc phat hién v6i su chu y vé dia diém va loai mua sdm hodc
tan suat mua sam.

1.2. Khai niém vé h¢ thong hd tro ra quyét dinh
1.2.1. Quyét dinh
1.2.1.1. Khai niém vé quyét dinh

Theo Simon (1960); Costello & Zalkind (1963); Churchman (1968) dé la
mot lua chon vé “dudng 16i hanh dong”, hay “chién lwoc hanh dong” Fishburn
(1964) din dén mot muc tiéu mong mudn” Churchman (1968).

“Mot qué trinh Iya chon c6 ¥ thirc gitta hai hay nhiéu phuwong 4n dé chon ra mot
phuong 4n tao ra duoc két qua mong mudn trong cac diéu kién rang budc da biét”.
1.2.1.2. Hiéu 13 thém vé ra quyét dinh

Viéc dua ra quyét dinh d6i v6i mot van dé xuat hién trong khip céac linh vuc,
hoat dong ctia doi sbng ma doi khi chung ta khong nhén ra. Tl nhiing viéc don gian
nhu chon mot bo quén 4o dé di du tiéc cho dén cac cong vi¢c 1on lao nhu phan bd
ngan sach vao cac chuong trinh ctia qubc gia déu 1a cac cong viée dua ra quyét dinh.

Vay dua ra quyét dinh chinh 1 chon ra trong cac giai phap kha thi mot giai
phap ma theo ngudi dua ra quyét dinh 1 phi hop nhét.



1.2.2. Qud trinh ra quyét dinh
1.2.2.1. Phan loai quyét dinh

13

C6 thé phan ra bbn loai quyét dinh nhu sau:
Quyét dinh ¢6 cau triic (Structured Decision): Cac quyét dinh ma ngudi ra
quyét dinh biét chic chin dung. Vi du: Bai toan quyét dinh thudng, phat
Nhan vién.
Quyét dinh khdng cé cdu triic (NonStructured Decision): Cac quyét dinh ma
ngudi ra quyét dinh biét 1a c¢6 nhiéu ciu tra 1oi gan ding va khong c6 cach
nao dé tim ra cau tra 15i chinh xac nhat. Vi du: Bai toan quyét dinh chién
lugc phat trién ciia Nha truong.
Quyét dinh @é quy (Recurring Decision): Cac quyét dinh lap di lip lai.
Quyét dinh khong dé quy (Nonrecurring Decision): Cac quyét dinh khong

xay ra thuong xuyén.

1.2.2.2. Céc giai doan clia qua trinh ra quyét dinh

Theo Simon, qua trinh ra quyét dinh va quan hé gitra chung dugc gidi thidu &

hinh duoi day:

Pha tri tué

Cac muyc tiéu vé té chirc
Thu thap di liéu

Xac dinh s& htru clia van dé
Phat biéu cac van dé

Phét biéu van gé&

0 ) Thiét Iap tidu chi Iva chon -t
Tim kiém cac phwéng an thay the Dy doan va do két qua ra

Céc gidi phap thay thé

Phan tich nhay cam
Lén ké hoach cai dat

Tim kiém va quét cac thi tuc
Xac dinh vén dé
Phan loai cac van de

A

Don gidpAfoa
5 thiét

Pha thiét ké
...................... Tao md hinh
Kiém chirng mé hinh

Thyc té

The nghiéhﬁﬁ,‘kiéhm tra
Thanh cénd giai phap de xuﬁf\._..

Cai dat giéi phap

Khong thanh cong

Pha Iwa chon
*1 Gidi phap cho md hinh
Chon phuong an tot nhat

A

Giai phap

Hinh 1.3. Cdc giai doan ciia qud trinh ra quyét dinh
(Nguon: “Hé tro givip quyét dinh”, nxb. Pai hoc Quéc gia Ha Néi, 2016)
Giai doan thir nhat 12 nhan dinh (Intelligence): Tim kiém cac tinh huéng dan
dén viéc phai ra quyét dinh, nhan dang céac van dé, nhu cau, co hdi, rui ro.
Giai doan thir hai 1a thiét ké (Design): Phan tich cac huéng tiép can dé giai

quyét van dé, dap img cac nhu cau, tan dung cac co hoi, han ché cac rui ro.
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e Giai doan tht ba 14 lua chon (Choice): Can nhic va danh gia ting giai phap
va chon giai phap t6i wu.
e Cudi cung 14 tién hanh ra quyét dinh (Implementation): Thyuc hién giai phap
duoc chon, theo ddi két qua va diéu chinh khi thay can thiét.
1.2.2.3. Tim kiém va danh gia cac lya chon mot phan rt quan trong trong hd
tro ra quyét dinh.

Giai doan lua chon (Choice Phase) 1a giai doan quan trong nhét cia qué trinh
ra quyét dinh. Giai doan nay bao gom ba buéc chinh sau day:

e Tim kiém lva chon;
e Danh gia lya chon;
e (G161 thiéu lua chon.

Trong trudng hop nay ngudi ra quyét dinh mudn st dung mé hinh quy chuin
dé tim kiém mét lua chon tdi wu, thi Hé hd tro co thé su dung phuong phap vét can
dé duyét hét cac lya chon hay mo6 hinh toan hoc dé phan tich.

Pbi voi mo hinh mod ta, ta co thé si dung phuong phap kinh nghiém
(Heuristic search) dé duyét cac lya chon dya trén cac quy luat rat ra tur thir va sai
hay kinh nghiém.

Phuong phap dang gia cac lua chon duoc quy dinh khac nhau trong bai toan
modt muc tiéu va bai toan da muc tiéu. Bai toan mdt muc tiéu co thé duge md hinh
hoa bang bang ra quyét dinh hay cay quyét dinh.

Mot trong cac phuong phap hiéu qua dé giai quyét da muc tiéu 1a do ludng
trong s6 clia cac uu tién ra quyét dinh (Analytical Hierarechy press of Expert
choice). Mot phuong phap khac 13 t6i vu hoa dua trén cac mé hinh toan hoc tuyén
tinh (Microsoft Excel, Lingo...). Mt phuong phap khac 1a 1ap trinh kinh nghiém su
dung Heuristics nhur 14 tabu search, giai thuat di truyén.

1.2.3. Khdi niém hé hé tro quyét dinh

Trong thap nién 1970, Scott Norton dua nhiing khai niém dau tién vé hé tro

gitip quyét dinh (Decision Support System, DSS). Ong dinh nghia “DSS 14 cac hé

duya trén may tinh, c6 tinh twong tac, gitip cac nha ra quyét dinh dung dir liéu va mo
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hinh dé giai cac bai toan phi cdu trac, nhitng bai toan md, phic tap voi 101 giai
khong hoan chinh”.
Cho dén nay chwa c6 mot dinh nghia théng nhat vé DSS. Tuy nhién tat ca déu
d6ng ¥ muc dich co ban nhét ciia DSS 1a hd tro va cai tién viée ra quyét dinh.
1.3. Céc thanh phin ciia hé thong ra quyét dinh
1.3.1. Cdc thanh phén
Mot hé hd tro quyét dinh gdm c6 ba thanh phan chinh:
e Quan ly dir liu;
e Quan Iy mo hinh;

e Quan ly giao di¢n nguoi dung.

Khach hang Méi truong Chinh quyen
Cac qua trinh : Piura:
Déu vao Thi tuc Hiéu nang
Vat liéu thd Chwo'ng trinh ED Hau qua
Diéu kién khi hau Gla Cong = <L phém cubi
Tai nguyén Hoat dong Phan phéi dich vy
Quyét dinh
‘ Canh tranh
/ Phan hOI
Ngwei ra quyet dinh
Bién hé théng Nha cung cép Ngan hang

———— Cbdong
Hinh 1.4. Hé thong ra quyét dinh va méi truwong ciia né
(Nguon: “Hé tro giip quyét dinh”’, nxb. Pai hoc Quoc gia Ha Néi, 2016)

Quan ly dir liu (Data Management): Thuc hi¢n cong viéc luu trit cac thong
tin cua h¢ va phuc vu cho viéc luu trir, cap nhat, truy van thong tin.

Quan 1y mo6 hinh (Model Management) hay con goi 1a hé quan tri co s&@ mé hinh
(MBMS, model base management system): bao gdm cac md hinh ra quyét dinh (DSS
models) va viéc quan 1y cac md hinh nay. Mot sb vi du cta cac md hinh nay bao gom:
mo hinh néu thi, mé hinh ti wu, mo hinh tim kiém muc dich, mé hinh thong ké.

Quan 1y giao dién ngudi dung gitp ngudi st dung giao tiép v6i va ra 1énh
cho hé thdng. Cac thanh phan vira ké trén tao nén HHTQD, c6 thé két ndi véi
intranet/extranet ctia to chirc hay két ndi truc tiép voi Internet.

1.3.2. Mé hinh ra quyét dinh

Mot dic trung co ban cua hé hd tro ra quyét dinh 1a phai co it nhat mét mo
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hinh hd trg ra quyét dinh. Viéc chon lya va xay dyng mo hinh nam trong giai doan
thir 2 (Design Phase) ctia qua trinh ra quyét dinh.

Mo hinh 1a mot khai quat hoa hay triru twong hoa cac vin dé thuc té thanh
cac mo hinh dinh tinh hay dinh lugng. D6 1a mgt quy trinh két hop ca khoa hoc (su
chinh xdc, logic) va nghé thuat (su sang tao).

Mot mé hinh gdm ba thanh phan co ban:

e Decision Variables: Pay 1a cac lya chon xac dinh boi ngudi ra quyét dinh.

Ching han trong bai toan quyét dinh thudng phat nhan vién ...

g f% Céc bién khong
j . 5: diéu khién dwoc

v
y N S

Cac bién quyét dinh Cac mbi quan hé toan hoc Céc bién két qua
Hinh 1.5. Cédu triic chung ciia mé hinh dinh lwong
(Nguon: “Hé tro givip quyét dinh”, nxb. Pai hoc Quéc gia Ha Néi, 2016)

e Uncontrollable Variables: Pdy 1a cac bién khong nim trong sy kiém soat
ctia ngudi ra quyét dinh (bi tac dong boi cac yéu td bén ngoai). Chang han
trong bai toan trén thi day la...

e Result Variables: Pay 1a bién két qua ctia mo hinh. Chang han trong bai toan
trén day...

Khi lya chon quyét dinh cudi cing, nguoi ra quyét dinh c6 thé mubn c6 mot
quyét dinh t6i wu hay mot quyét dinh thoa dang, phan ti vu. Do vay c6 thé chia ra
hai loai mé hinh hd tro ra quyét dinh.

e M5 hinh quy chuan (Normative Model): M6 hinh ndy xem xét tit ca cac
phuong an va chon ra phuong an tdi uu.

e M0 hinh mé ta (Desscriptive Model): Mé hinh xem xét mot tap hop céac diéu

kién theo y ngudi dung va xem xét cac phuong an theo céc diéu kién nay va



dua ra mot két qua thoa dang. Vi mé hinh nay khong xem xét hét tt ca cac
phuong an nén két qua cudi cing chi gan tdi uu.
Mo hinh quy chuan thudng duoc sir dung trong bai toan tdi wu hoa mot muc

tiéu. M6 hinh mo ta thuong duoc str dung trong bai toan t6i wu héa da muc tiéu khi
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cac muc ti€u nay c6 thé mau thuan nhau.

1.4. Phén loai cAc hé thong ra quyét dinh

1.4.1. Céc hé thong ra quyét dinh

Hé hd tro ra quyét dinh dugc phan loai dua trén nhiéu tiéu chi. Hién nay, van

chua c6 cach phan loai thong nhat. Sau day 1 hai cach pho bién nhat.

Theo [4] c6 tat ca nam loai hé hd trg ra quyét dinh:

Huéng giao tiép (Communication, Driven DSS);
Hudng dir liéu (Data, Driven DSS);

Hudng tri thie (Knowledge, Driven DSS);
Hudéng mo6 hinh (Model, Driven DSS).

1
2
3. Hudng tai liéu (Document, Driven DSS);
4
5

Huéng giao tiép, Hé hd trg ra quyét dinh st dung mang va cong nghé vién
thong dé lién lac va cong tic. Cong nghé vién thong bao gdm mang cuc bd (LAN),
mang dién rong (WAN), Internet, ISDN, mang riéng 4o.... 1 then chdt trong viéc
hd tro ra quyét dinh. Cac tng dung ctia Hé hd tro ra quyét dinh hudng giao tiép 1a

Phan mém nhoém (Group ware), hoi thiao tir xa (Videoconferencing), ban tin

(Bulletin Boards) ...

co s;n thac  “Mgudn dor lidu ngoai / Ngudn di¥ liéu trong
Tai chinh  Tiép thi
San xuat Nhan s

9 -~

vé t& chore

~

T

Tién nghi
hoi dir lieu

D& liéu rieng, ca nhan

Kho dir liéu caa t& churc

—— s

rich rat dor liéu

JE—

Co s& dir liéu tro giup quyét dinh

= O

T dién dir lieéu

H& quan tri co’ s& dir ligu
Tim kiém

Cap nhat

Tao bao cao

Quan tri giao dién

e
e

Quan tri mé hinh

Hé théng con dua
trén tri tharc

Hinh 1.6. Mé hinh khdi niém ciia DSS
(Nguon: “Hé tro givip quyét dinh”, nxb. Pai hoc Quoc gia Ha Néi, 2016)
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Huéng dir liéu, Hé hd tro ra quyét dinh dya trén truy xudt va xir 1y dit liéu.
Phién ban dau tién dugc goi 12 Hé chi danh cho viée truy xuét dit liéu (Retrieval,
Only DSS). Kho dit li¢u (Data warehoure) 1a co s& dir liéu tap trung chira thong tin
tir nhidu ngudn dong thoi sin sang cung cip thong tin can thiét cho viéc ra quyét
dinh. OLAP c6 nhiéu tinh ning cao cap. Vi du dir liéu vét tu can phai phan cap theo
nhiéu chiéu nhu theo trinh d hoc vén, sé nim cong tac, theo nguoi lam viéce...

Hudng tai lieu, HE hd tro ra quyét dinh dua trén viéc truy Xuit va phan tich
cac van ban, tai li¢u.... Trong mot don vi, co rat nhiéu van ban nhu cac cong van di,
dén, noi b, gidy to... Internet cho phép truy xuit cac kho tai liéu 16n nhu kho vin
ban, hinh 4nh, 4m thanh.. Mot cong cu tim kiém hiéu qua 13 phan quan trong d6i voi
Hé hd tro ra quyét dinh dang nay.

Huréng tri thire, Hé hd tro ra quyét dinh co thé dé nghi va dua ra nhiing tu
van cho nguoi ra quyét dinh. Nhiing hé nay 1a cac hé chuyén gia v6i mot kién thirc
chuyén nganh cuy thé, nim viing cac van dé trong chuyén nganh d6 va c6 k¥ ning dé
giai quyét nhitng van dé nay. Cac cong cu khai mé dit liéu c6 thé dung dé tao ra cac
hé dang nay.

Theo Holsapple va Whinston (1996) [1] phan ra 6 loai Hé hd trg ra quyét dinh.

e Hudng van ban (Text, Oriented DSS);

e Hudng co so dir liéu (Database, Oriented DSS);

e Hudng bang tinh (Spreasheet, Oriented DSS);

e Huéng ngudi giai quyét (Solver, Oriented DSS);

e Hudng luat (Rule, Oriented DSS);

e Hudng két hop (Compound DSS).

Hueéng vin ban, Thong tin (bao gom di lidu va kién thirc) duoc luu trit dudi dang
van ban. Vi vay hé théng doi hoi luu trit va xir Iy vin ban mot cach hiéu qua. Cac cong
nghé madi nhu quan Iy van ban mot cach hiéu qua. Cac cong ngh¢ mdi nhu h¢ quan ly
vin ban dya trén Web, Interlligent Agents c6 thé duogc str dung cting véi hé nay.

Huéng co s6 dir liéu, Co so dir liéu dong vai tro chu yéu trong hé nay. Thong

tin trong co s& dir liéu thuong co cau trac chat ché, cac mo ta ro rang. H¢ nay cho
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phép nguoi dung truy van thong tin d& dang va rit manh vé bao céo.

Huréng bang tinh, Mot ban tinh 13 mot mo hinh dé cho phép nguoi dung thuc
hién viéc phan tich trudc khi ra quyét dinh. Ban tinh bao gém nhiéu mé hinh théng
ké, 1ap trinh tuyén tinh... Ban tinh phd bién nhit Mircrosoft Excel. Hé nay dugc
dung rong rai trong cac hé lién quan toi nguoi dung cubi.

Huréng ngueoi gidi quyét, Mot tro giup 1a mot giai thuat hay chwong trinh dé
giai quyét mot van dé cu thé chang han nhu tinh lwong hang dit tdi wu hay tinh toan
xu hudng ban hang. Mot s tro gitip khac phirc tap nhu t6i wu héa da muc tiéu. Hé
nay bao gom nhiéu tro gitp nhu viy.

Huéng ludt, Kién thire ciia hé nay dugc mo ta cac quy luat thi tyc hay 1y 18. Hé
nay goi 1a hé chuyén gia. Cac quy lut nay co thé dinh tinh hay dinh luong. Céc vi du
ctia hé nay nhu 12 huéng dan khong luu, hudng dan giao thong trén biéu, trén bo. ..

Huréng két hop, Mot hé tong hop co thé két hop hai hay nhiéu trong s6 niam ké trén.
1.4.2. Ning lie ciia hé hé tro quyét dinh

Theo [1], nang luc cua DSS, nguoi ta thay:

e Cung cip tro gitip cho nguoi ra quyét dinh trong nhitng tinh hubng khong
ciu tric va nira cau trac. Nhitng tinh hudng nay khong thé giai quyét bang
cac hé thdng tinh toan khac.

e Su tro giup duoc cung cap cho cac mirc quan 1y khac nhau tir nguoi thyc thi
dén cac nha quan ly.

e Sy trg gitp cho cé nhan va cho cd nhém

e DSS trg giup cho cac giai doan cua qua trinh ra quyét dinh: Giai doan tri tug,
thiét ké, lya chon va cai dit.

e DSS tro giup cho sy da dang cta qua trinh ra quyét dinh va cac kiéu quyét
dinh. C6 su phu hop gitra DSS va tinh cach ciia ca nhan nguoi ra quyét dinh,
nhu tir vung va kiéu ra quyét dinh.

e DSS thich nghi va mém déo. Do vay ngudi dung c6 thém xéa, két hop. thay
ddi hodc Sép dat lai cac phﬁn tir c& ban dé DSS c¢6 thé cung cép su tra 1o1

nhanh chéng cho nhiing tinh hudng khong mong doi.
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e DSS d sir dung, nguoi dung cam thay thoai mai déi v6i hé thong do DSS
than thién dung, mém, déo, nhitng kha ning d6 hoa manh va c6 ngdn ngi
giao dién ngudi va may thich hop.

e DSS cb ging nang cao hiéu qua cia qua trinh ra quyét dinh, chang han nhu
dung dan, chinh xac, thoi gian va chat luong...

e Ngudira quyét dinh diéu khién toan b cac budc cua qué trinh ra quyét dinh
trong viéc giai quyét cac bai toan. DSS huéng vao sy trg giup chir khong
thay thé nhitng ngudi ra quyét dinh. Nguoi ra quyét dinh ¢ thé bo qua 10i
khuyén ctia may tinh vao bat ky giai doan nao trong qua trinh xtr 1y.

e DSS thuong sir dung cac mé hinh cho su phan tich cac tinh hudng ra quyét
dinh. Kha niang mé hinh hoa cho phép thi nghiém vé&i nhiing chién lugc khac
nhau va v&i nhitng cau hinh khac nhau.

e DSS & mirc cao duoc trang bi thanh phan tri thirc, do vdy nd cho phép

nhitng giai phap tiém nang va hiéu qua dé giai quyét nhitng bai toan kho.

By
product

By
sales
rep

By
region

Spreadsheets
Database programs
OLAP databases

Hinh 1.7. Thi du vé DSS va EIS
(Nguon: “Hé tro giip quyét dinh”, nxb. Pai hoc Quéc gia Ha Néi, 2016)
1.4.3. Phdn tich “What-if”’
Mot ngudi 1am mo hinh tao ra nhitng du doan va nhirng gia dinh dé danh gia
dir lidu vao. Cong viéc nay nhiéu khi dé danh gia twong lai khéng chic chan. Khi

mo hinh duogc giai quyét, cac két qua tat nhién phu thudc vao nhirng dir liéu nay.
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Phén tich nhay cam cd ging kiém tra su tic dong cia nhiing sy thay ddi cua dit liéu
vao trén nhitng giai phap duoc dé nghi (cac bién két qua). Kiéu cta phan tich nhay
cam duogc goi 1a phan tich “What - if”, boi vi né duoc cu tric nhu 1a “Piéu gi xay

ra cho giai phap néu bién vao, gia thiét, hodc gia tri cua tham s6 dugc thay doi”..

Bookl - Microsoft Excel

== hd HET = @re Cr= 1Z Show Detai
L= ﬁ J,,E, sk i'j Aj ?J :_h_ v Detail
it — = o= "S Hide Detail
hove Data Consolidate | What-If Group Ungroup Subtotal
cates Validation - Analysis e e
Data Tools Scenario Manager... utline o
__'—\__‘_‘—'——..'
7 Goal Seek... >
e RO
J K L Data Table... O P

Hinh 1.8. Thi du vé chirc ning What-if dé phén tich dir ligu
Néu giao dién ngudi str dung phu hop thi cac nha quan 1y dé hoi may tinh nhiing
cau hoi kiéu nhu thé nay. Hon nita ho ¢ thé nhic lai nhitng cau hoi va thay doi ty 16,

hoic thay d6i bat ky dit liéu nao khac trong cau hoiqua trong phan mém Excel.

1.5. Ciy quyét dinh
1.5.1. Khai niém

Trong nhitng ndm qua, nhiéu mé hinh phéan 16p dit liéu da duoc cc nha khoa
hoc trong nhiéu linh vuc khac nhau dé xuat nhu mang notron, mé hinh thong ké tuyén
tinh /bac 2, cay quyét dinh, mé hinh di truyén. Trong sb nhiing mé hinh do, cay quyét
dinh véi nhitng wu diém cta minh duoc danh gid 1a mdt cong cu manh, phé bién va dic
biét thich hop cho khai pha dir li¢u n6éi chung va phan 16p dir li¢u no6i riéng [13].

Cay quyét dinh 1a mot cau tric ra quyét dinh c6 dang cay (xem hinh 1.9). Cay
quyét dinh nhan dau vao 1a mot bd gia tri thude tinh mo ta mot dbi tuong hay mot
tinh huéng va trd vé mot gia tri roi rac. M&di bd thuodc tinh dau vao duogc goi la mot

mau hay mét vi dy, dau ra goi 1a loai hay nhan phan loai. Thudc tinh dau vao con
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duoc goi la dac trung va cé thé nhan gia tri ro1 rac hodc lién tuc. bé cho don gian,
trudce tién ta s€ xem x¢€t thude tinh roi rac, sau d6 s€ mé rong cho truong hop thude
tinh nhan gia tri lién tuc.

Cay quyét dinh duoc biéu dién dudi dang mot cau tric cdy (xem hinh 1.9).
M&i nut trung gian, tirc 13 nut khong phai nat 14, twong Gmg v6i phép kiém tra mot
thudc tinh.

MObi nhanh phia dudi ctia nat d6 twong g véi mot gia tri ciia thudc tinh hay
mot két qua cua phép thir. Khac v6i nat trung gian, nut 14 khong chira thudc tinh ma
chtra nhan phan loai.

Pé xac dinh nhin phan loai cho mot vi du nao do, ta cho vi du chuyén dong
tir gbc cdy vé phia nat 14. Tai mdi ndt, thudc tinh twong tng véi nit duge kiém tra,
tiy theo gié tri ctia thudc tinh d6 ma vi du duoc chuyén xuéng nhanh twong Gmg bén
dudi. Qua trinh nay 1ap lai cho dén khi vi du t&i duoc nat 14 va duge nhan nhin

phan loai la nhan cua nut 14 twong Uimg.

Ag

e
Age=27.5 \ Age=27.
Risk = High O Cartype

Car type 0 {sport} 5 \ Car type [ {family, truck}
Risk =High Risk=Low

Hinh 1.9. Vi du vé cdy quyét dinh
(Nguon: https://techblog.vn)

Trong cay quyét dinh:
e Gc: 1a n(t trén cung cua cay
o NUt trong: biéu dién mot kiém tra trén mot thudc tinh don (hinh chit nhat)

e Nhanh: biéu dién cac két qua caa kiém tra trén nat trong (mdii tén)
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o Nt 14: biéu dién 16p hay sy phan phdi 16p (hinh tron)
1.5.2. C4c vén dé khi siz dung cay quyét dinh

Céac van dé dac thd trong khi hoc hay phan I6p dir liéu bang cay quyét
dinh gém: xac dinh d6 sau dé phat trién cay quyét dinh, xa Iy voi nhitng thude tinh
lién tuc, chon phép do lua chon thudc tinh thich hop, sir dung tap di liéu dao tao
v6i nhitng gia tri thudc tinh bi thiéu, str dung cac thudc tinh véi nhitng chi phi khéc
nhau, va cai thién hiéu nang tinh toan. Sau day s& dé cap dén nhitng van dé chinh
d4 duoc giai quyét trong cac thuat toan phan 16p dya trén cay quyét dinh.
1.5.2.1 Tranh “qua vira” dir liéu

Vé khai niém nay, c6 thé hiéu day 1a hién tuong cay quyét dinh chira mot sé
dac trung riéng cua tap dir li¢u dao tao, néu léy chinh tap dir liéu huén luyén dé thu
nghiém lai moé hinh phén 16p thi d chinh xéc sé rat cao, trong khi d6i véi nhiing dir
lieu trong lai khac néu st dung cay d6 lai khong dat dugc d6 chinh xac nhu vay.

Qua vira dir liéu 1a mot kho khan déng ké dbi vai hoc bang cay quyét dinh va
nhiing phuong phap hoc khéc. Pac biét khi ) luong vi du trong tap dir liéu dao tao qua it.

C6 hai phuong phap tranh “qua vira” dit lidu trong ciy quyét dinh:

1.Dung phat trién cay sém hon binh thudng, trude khi dat téi diém phan
16p hoan hédo tap dir li€u dao tao. V&1 phuong phap nay, mdt thach
thire dat ra 1a phai uée luong chinh xac thoi diém ding phat trién cay.
2.Cho phép cay c6 thé “qua vira” dit liéu, sau do s& cit, tia cdy.

Mic du phuong phép thi nhat ¢6 vé tryc tiép hon, nhung v6i phuwong phap
thir hai thi cay quyét dinh dugc sinh ra dugc thuc nghiém chirng minh 1a thanh cong
hon trong thuc té. Hon nita viéc cit tia cdy quyét dinh con gitip téng quat hoa, va
céi thién d chinh x4c ciia md hinh phan 16p. Du thuc hién phwong phap nao thi van
dé mau chét & day la tiéu chuin nao duoc st dung dé xéac dinh kich thuéc hop 1y
clia cdy cudi cling.
1.5.2.2. Thao tac vai thudc tinh lién tuc

Viéc thao tac véi thudc tinh lién tuc trén cdy quyét dinh hoan toan khong don

gidn nhu véi thudc tinh ro1 rac.
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Thudc tinh ro1 rac c6 tap gia tri (domain) xac dinh tir trudc va la tap hop cac
gia tri 101 rac. Vi du loai 6 t6 1a mdt thudce tinh ro1 rac véi tap gia tri la: {xe tai, xe
khach, xe con, taxi}.Viéc phan chia dit liéu dua vao phép kiém tra gia tri cua thudc
tinh roi rac duge chon tai mot vi du cu thé c6 thude tap gia tri cua thudce tinh d6 hay
khong: value (A) € X véi X c domain (A). Pay 1a phép kiém tra logic don gian,
khong t6n nhiéu tai nguyén tinh toan. Trong khi d6, v6i thude tinh lién tuc (thude
tinh dang s) thi tap gid tri 12 khong xac dinh trude. Chinh vi vdy, trong qua trinh
phat trién cdy, can sir dung kiém tra dang nhi phan: value (A) < 0. V6i 0 12 hing sb
ngudng (threshold) dugc 1an lugt xac dinh dua trén ting gi4 tri riéng biét hay timg
cap gia tri lién nhau (theo tht tir d3 sip xép) cua thudc tinh lién tuc dang xem xét
trong tap dir liéu dao tao. Diéu d6 co nghia la néu thudc tinh lién tuc A trong tap dir
lidu dao tao c6 d gia tri phan biét thi can thuc hién d-1 1an kiém tra value (A) < i
v6ii=1.d-1 d tim ra ngudng O t6t nhat twong Gmg véi thudc tinh d6. Viéc xac
dinh gia tri ctia 0 va tiéu chuan tim 0 tot nhit tiy vao chién luoc cta timg thuat toan.
Trong thuat toan C4.5, 01 dugc chon la gia tri trung binh cta hai gia tri lién ké nhau
trong diy gia tri da sap xép.

Ngoai ra con mdt s van dé lién quan dén sinh tap luat, xu Iy voi gid trj thiéu
s& duoc trinh bay cu thé trong phan thuat toan C4.5.

1.5.3. Panh gia cay quyét dinh trong linh verc khai pha dir ligu
1.5.3.1 Strc manh cia cay quyét dinh

Cay quyét dinh c6 5 stcc manh chinh sau [12]:

o Kha ndng sinh ra cdc quy tic hiéu dwoc. Cay quyét dinh c6 kha ning sinh ra
C4c quy tic co thé chuyén ddi duoc sang dang tiéng Anh, hodc cac cau 1énh
SQL. Pay 1a uu diém ndi bat ciia k¥ thuat nay. Tham chi v6i nhing tap dir lidu
16n khién cho hinh dang cay quyét dinh 16n va phuc tap, viée di theo bat cir
dudng nao trén ciy 1a dé dang theo nghia pho bién va 1 rang. Do vay su giai
thich cho bat cr mot sy phan 16p hay du doan nao déu trong d6i minh bach.

o Khd ndng thwc thi trong nhitng linh viee huéng quy tac. Diéu nay c6 nghe cd

vé hién nhién, nhung quy tac quy nap néi chung va cy quyét dinh noi riéng
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1a lya chon hoan hdo cho nhitng linh vuc thyc su 1a cac quy tac. Rat nhiéu
linh vyec tir di truyén t6i cac qué trinh cong nghiép thuc sy chira cac quy tic
an, khong 13 rang (underlying rules) do kha phtc tap va toi nghia béi nhitng
dir liéu 13i (noisy). Cay quyét dinh 1a mot sy lua chon ty nhién khi chung ta
nghi ngd sy ton tai ctia cac quy tic an, khong rd rang.

e D¢ dang tinh todn trong khi phdn I6p. Mic du nhu ching ta di biét, cay
quyét dinh c6 thé chira nhiéu dinh dang, nhung trong thuc té, cac thuat toan
str dung dé tao ra cay quyét dinh thudng tao ra nhitng cay véi sd phan nhanh
thip va cac test don gian tai tirng node. Nhirng test dién hinh 1a: so sanh sb,
xem xét phan tir cia mot tap hop, va cac phép néi don gian. Khi thyc thi
trén may tinh, nhiing test nay chuyén thanh cac toan ham logic va s6 nguyén
1a nhitng toan hang thuc thi nhanh va khong dit. Pay 1a mot vu diém quan
trong boi trong moi trudong thuong mai, cdc mo hinh du doan thuong duoc
str dung dé phan 16p hang triéu tham tri hang ti ban ghi.

o Khd nang xit Iy véi ca thudc tinh lién tuc va thudc tinh roi rac. Cdy quyét
dinh xu ly “tot” nhu nhau v&i thude tinh lién tuc va thudc tinh roi rac. Tuy
rang voi thudc tinh lién tuc can nhiéu tai nguyén tinh toan hon. Nhing thudc
tinh rdi rac di ting giy ra nhitng van dé voi mang neural va cac k¥ thuat
thdng keé lai thuc sy dé dang thao tac véi cac tiéu chuan phan chia (splitting
criteria) trén cdy quyét dinh: mdi nhanh twong Gmg véi ting phan tach tap
dir li€u theo gia tri cia thudc tinh dugc chon dé phat trién tai node d6. Cac
thudc tinh lién tuc ciing d& dang phan chia bang viéc chon ra mot sé goi 1a
ngudng trong tap cac gia tri da sap xép ctia thudc tinh d6. Sau khi chon dugc
ngudng tot nhat, tip dit liu phén chia theo test nhj phan cta ngudng do.

o Thé hién ré rang nhiing thudc tinh tot nhat. Cac thuat toan xay dung ciy
quyét dinh dua ra thudc tinh ma phan chia tot nhat tap dir liéu dao tao bat
dau tir node goc cua cdy. T d6 co thé thay nhiing thudc tinh nao 1a quan

trong nhét cho viéc du doan hay phan 16p.
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1.5.3.2. Biém yéu cua cay quyét dinh

DU ¢6 nhitng sac manh noi bat trén, cay quyét dinh van khéng tranh khoi
c6 nhitng diém yéu. D6 1a cay quyét dinh khdng thich hop 1im véi nhitng bai
toan véi muc tiéu 12 dy doan gia tri cua thudc tinh lién tuc nhu thu nhap, huyét ap
hay 14i xuat ngan hang, ... Cay quyét dinh ciing kho giai quyét véi nhitng dit liu
thoi gian lién tuc néu khong bo ra nhiéu cdng stc cho viéc dat ra su biéu dién di
liéu theo cac mau lién tuc.

o Dé xay ra 16i khi c6 qud nhiéu I6p. Mot s6 cay quyét dinh chi thao tac voi
nhimng 16p gia tri nhi phan dang yes/no hay accept/reject. S6 khac lai c6 thé
chi dinh céc ban ghi vao mot sd 16p bat ky, nhung dé xay ra 15i khi s6 vi du
dao tao tmg vi mot 16p 1a nho. Dicu nay xay ra cang nhanh hon voi cdy ma
c¢6 nhiéu ting hay c6 nhiéu nhanh trén mét node.

e Chi phi tinh todn ddt dé dao tao. Pidu nay nghe c¢6 vé mau thuin véi khang
dinh vu diém cta cdy quyét dinh & trén. Nhung qua trinh phét trién cay
quyét dinh dit vé mit tinh todn. Vi cdy quyét dinh c6 rat nhiéu node trong
trude khi di dén 14 cudi cung. Tai timg node, can tinh mot 46 do (hay tiéu
chuan phan chia) trén tirng thudc tinh, véi thude tinh lién tuc phai thém thao
tac Xép xép lai tap dir li€u theo thir tu gid tri cua thudc tinh do6. Sau d6é mai
¢ thé chon duoc mot thudce tinh phat trién va tuong tng la mot phan chia
tdt nhat. Mot vai thuat toan sir dung to hop cac thudc tinh két hop voi nhau
c6 trong sd dé phat trién cdy quyét dinh. Qua trinh cit cut cay ciing “dat” vi
nhiéu cay con tmg ctr phai dugc tao ra va so sanh.

1.5.3.3 Xay dung cay quyét dinh
Qua trinh xay dung cay quyét dinh gom hai giai doan:

e Giai doan thir nhdt phat trién cdy quyét dinh: Giai doan nay phat trién bat
dau tir gbc, dén ting nhanh va phét trién quy nap theo cach thic chia dé tri
cho t6i khi dat duoc cay quyét dinh vai tat ca cac 14 dugce gan nhén 16p.

e Giai doan thir hai cdt, tia b6t cdc canh nhdnh trén cdy quyét dinh. Giai doan

nay nham muc dich don gian hoéa va khai quat hoa tir d6 lam tang do chinh



27

Xac cua cay quyét dinh bﬁng cach loai bé sy phu thudc vao muc do 16i
(noise) cua dit liéu dao tao mang tinh chat thong ké, hay nhiing su bién doi
ma c6 thé 1a dic tinh riéng biét cua dit liéu dao tao. Giai doan nay chi truy
cap dir liéu trén cdy quyét dinh da duoc phat trién trong giai doan trudc va
qué trinh thyc nghiém cho thay giai doan nay khong tén nhiéu tai nguyén
tinh toan, nhu véi phan 16n cac thuat toan, giai doan nay chiém khoang duéi
1% tong thoi gian xay dung mo hinh phén 16p.
Do vay, & day chi tap trung vao nghién ctu giai doan phat trién cay quyét
dinh. Duéi day la khung cdng viéc cua giai doan nay:
o Chon thuéc tinh “tot” nhat bdng mot do do da dinh truoc
e Phat trién cdy bang viéc thém cdc nhdanh twong g véi tig gid tri ciia
thuoc tinh da chon
e Sdip xép, phan chia tdp dit liéu dao tao ti node con
e Néu cdc vi du dwgc phdn I6p ré rang thi dirng. Nguwoe lai: ldp lai buéce 1 t6i
buoc 4 cho tirng node con
1.5.3.4. Giai thuat xay dung cay quyét dinh
Trude khi sir dung cdy quyét dinh, ta can x4y dung hay “hoc” cdy quyét dinh
tir dir liéu hudn luyén. Co nhiéu thuat toan khac nhau dugc dé xuit va st dung dé hoc
cdy quyét dinh tir dir liéu, trong d6 da sb dua trén nguyén tic chung 13 xay dung ciy
theo kiéu tim kiém tham lam, chia dé tri, dé qui tir cay don gian té1 cay phuc tap hon.
Phan 16n cac thudt toan phan 16p dit liéu dua trén cay quyét dinh 6 cau tric nhu sau:

Make Tree (Training Data T)
{
Partition (T)
}
Partition (Data S)
{
if (all points in S are in the same class) then return
for each attribute A do
evaluate splits on attribute A;
use best split found to partition S into S1, S2,..., Sk
Partition (S1) Partition (S2)

"~ partition (Sk)
}
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Mo ta: Xay dung cdy quyét dinh tir T 14 tap training data va cac 1op duoc
biéu dién dudi dang tap C = {C1, C2, ....Ck }
o Truong hop I: T chira cac case thudc vé mot 16p don Cj, ciy quyét dinh tng
voi T 1a mét 14 tuong img voi 16p Cj
o Truong hop 2: T chita cac case thudc vé nhiéu 16p khac nhau trong tap C.
Mot kiém tra dugce chon trén mot thudc tinh c6 nhiéu gia tr1 {O1, 02, ....,On
}. Tap T duogc chia thanh cac tap con T1, T2, ..., Tn, v&i Ti chtra tat ca cac
case trong T ma co6 két qua 1a Oi trong kiém tra di chon. Cay quyét dinh ng
v6i T bao gém mét node biéu dién kiém tra duoc chon, va mdi nhanh tuong
g véi mdi két qua c6 thé cua kiém tra d6. Cach thuc xay dung cdy tuong ty
duoc 4p dung dé quy cho tung tap con cua tap training data.
o Truong hop 3: T khong chira case ndao. Cay quyét dinh tng voi T 12 mot 14,
nhung 16p gin véi 14 d6 phai dugc xac dinh tir nhitng thong tin khac ngoai T.
1.6. Cac thuit toan cdy quyét dinh
1.6.1. Thudt toan 1D3
1.6.1.1. Mo ta
Trong ID3, ching ta can xac dinh tht tu cta thude tinh can dugc xem xét tai
mdi bude. Véi cac bai toan co nhiéu thudc tinh va mdi thude tinh cé nhiéu gia tri
khac nhau, viéc tim dugc nghiém tdi wu thuong la khong kha thi. Thay vao do, mot
phuong phap don gian thuong dugc sir dung 1a tai mdi bude, mdt thudc tinh tdt nhat
s& duogc chon ra dua trén mot tiéu chuin nao d6. Voi mdi thude tinh duoc chon, ta
chia dit liéu vao cac child node twong tng voi cac gid tri caa thude tinh do rdi tiép
tuc 4p dung phuong phap nay cho mdi child node. Viéc chon ra thudc tinh tot nhat &
mdi bude nhu thé nay duoc goi 1a cach chon greedy (tham lam). Cach chon nay c6
thé khong phai 1a t6i wu, nhung truc gidc cho chung ta thiy rang cach lam nay s&
gan véi cach 1am t6i wru. Ngoai ra, cach 1am nay khién cho bai toan can giai quyét
trd nén don gian hon.
Sau mdi cau hoi, dit liéu duoc phan chia vao ting child node twong tng voi

cac cau trd 101 cho cau hdi d6. Cau héi ¢ day chinh 1a mot thude tinh, cau tra 161
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chinh 14 gi4 tri cia thudc tinh d6. Dé danh gia chat luong ctia mét cach phan chia,
chung ta can di tim mot phép do.

Trude hét, thé nao 1a mot phép phan chia tot? Bing truc gidc, mot phép phan
chia 13 tt nhat néu dir liéu trong mdi child node hoan toan thudc vao mot class—khi
d6 child node nay c6 thé duoc coi 12 mét leaf node, tirc ta khong can phén chia thém
nita. Néu dit liéu trong cac child node van 14n vao nhau theo ti 1& 16n, ta coi ring
phép phén chia d6 chua thyc su tdt. Tir nhan xét nay, ta can c6 mot ham sb do do
tinh khiét (purity), hodc d6 van duc (impurity) cuia mot phép phan chia. Ham sb nay
s& cho gia tri thip nhat néu dit liéu trong mdi child node nam trong cing mét class
(tinh khiét nhat), va cho gia tri cao néu mdi child node c6 chira dit liéu thudc nhiéu
class khac nhau.

Mot ham s ¢ cac dic diém nay va duoc dung nhiéu trong 1y thuyét thong
tin Ia ham entropy.
1.6.1.2. Ham sd entropy

Cho mot phan phéi x4c sudt ciia mot bién roi rac X c6 thé nhann gia tri khac
nhau X1, X2,..., Xn x1,x2,...,xn. Gia su réng x4c suat dé x nhan gia tri nay la

Pi=p(X=Xi) voi Osp=1,3 ,p=1
Ky hiéu phan phdi nay 1a p=(p1,pz,...pn) Entropy ctia phan phdi nay dugc
H(p) = - ipi log(p:)
dinh nghia la i=1

Xét mot vi du voi1 n=2 dugc cho trén hinh bén dudi Trong truong hop p la
tinh khiét nhét, tirc mot trong hai gia tri pi bang 1, gia tri kia bang 0, entropy cia
phan phdi nay 13 H(p)=0. Khi p 1a van duc nhét, tic ca hai gia tri pi=0.5 ham
entropy dat gia tri cao nhét.

Ham Entropy duogc biéu dién duéi dang d6 thi nhu trong hinh. Tong quat 1én
voi n>2 ham entropy dat gié tri nho nhét néu c6 mot gia tri pi=1 dat gia tri lon nhét
néu tat ca cac pi bang nhau ((viéc nay c6 thé dugc chirng minh bang phuong phap
nhan tir Lagrange). Trong ID3, tong cac trong sd ciia entropy tai cac leaf-node sau

khi xay dung cdy quyét dinh duoc coi 1a ham mat mat ciia cAy quyét dinh d6. Cac
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trong 6 & day ti 1€ véi s6 diém dit lidu duoc phan vao mdi node. Cong viéc cta ID3
1a tim cac cach phan chia hop 1y (thir ty chon thudc tinh hop 1) sao cho ham mét

mat cudi cung dat gia tri cang nho cang tot.

Hip) Prlogip) = (1 =) log(l — )

0.6 1

0.0

1 . . i T il s 3 £l 1 i
00 1 02 03 04 D5 06 0.7 08 09 1.0
m

Hinh 1.10. Ham s entropy
(Nguon: https://machinelearningcoban.com)

Nhu d3 dé cap, viéc nay dat duogc bﬁng cach chon ra thudc tinh sao cho néu
dung thudc tinh d6 dé phan chia, entropy tai mdi budc giam di mot luong 16n nhat.
Bai toan x4y dung mot cay quyét dinh bang ID3 c¢6 thé chia thanh céc bai toan nho,
trong mdi bai toan, ta chi can chon ra thudc tinh gitp cho viéc phan chia dat két qua
t6t nhat. Mdi bai toan nho nay twong tmg v6i viée phan chia dit liéu trong mot non-

leaf node. Chung ta s& xay dung phuong phép tinh todn dya trén mdi node nay.

Xét mot bai toan voi C class khac nhau. Gia sur ta dang lam vi¢c vo1 mot non-
leaf node véi cac diém dit liéu tao thanh mot tap S véi ) phﬁn tu 1a [S=N Gia st
thém rang trong s6 N diém dit liéu nay Ne, c=1,2...,C diém thudc vao class C. Xac

suat dé mo1 diém dir li¢u roi vao mdt class C dugc xap xi bang N¢/N. Nhu vay,

o
N, N,
| BECES WSS
entropy tai node nay dugc tinh boi: o :

Tiép theo, gid st thudc tinh dugc chon 1a x. Dya trén x, cac diém dir li€u

trong S dugc phan ra thanh K child node S1, Sy,...Sk v6i s6 diém trong mdi child
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-3

K
H(z,8) =Y ZLH(S:)
k=1 N LA J
la tong c6 trong

node 1an luot 1a mi,m2....mx Ta dinh nghia
s6 entroy ctua mdi child node. Viéc 14y trong sé nay 1a quan trong vi cic node
thudng c6 s6 lwong diém khac nhau. Tiép theo, ta dinh nghia information gain dya

G(z,8) = H(S)— H

trén thudc tinh x: =5) Trong ID3, tai mdi node, thudc tinh duoc

" = argmax G(z,S) = argmin H(z, S)
z . , tire thudc

chon duoc xac dinh dua trén:
tinh khién cho information gain dat gi tri 16n nhat.

1.6.1.3. Thuét toan ID3
Function Build_Tree(tap_du_lieu,tap_thuoc_tinh)
Begin
If moi bd dit liéu trong tap_du_lieu déu nam trong cung 16p then
return mot nit 14 dugc gan nhan boi 16p do
else if tap_thuoc_tinh 1a rdng then
return nat 14 dugc gan nhan bai hop cua tat ca cac 16p trong tap_du_lieu else
begin
chon moét thude tinh p, léy no6 lam géc cho cay hi¢n tai;
x0a p ra khoi tap thudce tinh;
véi moi gia tri V cta p
begin
tao mdt nhanh cua cay gan nhan V;
bit vao phan vung cac vi du trong top vi du c6 gia tri V tai thudc tinh P;
call Build_Tree(phan viing V, tap_thudc_tinh), gin két qua vao nhanh V
end
end

end
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1.6.1.3. Vidu
Xét vi du v6i dir liéu huén luyén duogc cho trong bang duéi day:

Béang 1.1. Dir li¢u thi du cho thuét toan ID3

id outlook temperature humidity wind play
1 sunny hot high weak no
2 sunny hot high strong no
3 overcast hot high weak yes
4 rainy mild high weak yes
5 rainy cool normal weak yes
6 rainy cool normal strong no
7 overcast cool normal strong yes
8 sunny mild high weak no
9 sunny cool normal weak yes
10 rainy mild normal weak yes
11 sunny mild normal strong yes
12 overcast mild high strong yes
13 overcast hot normal weak yes
14 rainy mild high strong no

(Nguon: https://machinelearningcoban.com)

C6 bén thudc tinh thoi tiét:

e Outlook nhan mot trong ba gié tri: sunny, overcast, rainy.

e Temperature nhan mot trong ba gia tri: hot, cool, mild.

e Humidity nhan mot trong hai gia tri: high, normal.

e Wind nhan mot trong hai gia tri: weak, strong.

bay co thé duoc coi 12 mot bai toan du doan liéu doi bong cd choi bong
khong dua trén cac quan sat thoi tiét. Cach dy doan dudi day twong dbi don gian va
kha chinh xéc, ¢ thé khong phai 1a cach ra quyét dinh tot nhét:

e Néu outlook = sunny va humidity = high thi play = no

e Néu outlook = rainy va windy = true thi play = no

e Néu outlook = overcast thi play = yes

e Ngoai ra, néu humidity = normal thi play = yes.

e Ngoai ra, play = yes.

Chung ta s& cung tim thir ty cac thudc tinh bing thuat toan ID3. Trong 14 gia
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tri dau ra & Bang trén, c6 nam gia tri bang no va chin gié tri bang yes. Entroy tai

H(S) = —ilog(l—i) - ilog(i) ~065

root node cua bai toan la:

Tiép theo, chung ta tinh tong c6 trong sb entropy cua cac child node néu chon
mot trong cac thudc tinh outlook, temperature, humidity, wind, play dé phan chia dit
ligu. Xét thudc tinh outlook. Thude tinh nay cé thé nhan mot trong ba gia tri sunny,
overcast, rainy. Moi mot gia tri s& tuong tmg v&i mot child node. Goi tap hop cic
diém trong mdi child node nay lan luot 13 Ss, So, Sr voi tuong img ms, Mo, My phan tir.
Sap xép lai Bang ban dau theo thudc tinh outlook ta dat dugc ba Bang nho sau day.

Bang 1.2. Ba bang dir li€u

id outlook temperature humidity wind play
1 sunny hot high weak no

2 sunny hot high strong no

8 sunny mild high weak no
9 sunny cool normal weak yes
11 sunny mild normal strong yes
id outlook temperature humidity wind play
3 overcast hot high weak yes
7 overcast cool normal strong yes
12 overcast mild high strong yes
13 overcast hot normal weak yes
id outlook temperature humidity wind play
4 rainy mild high weak yes
5 rainy cool normal weak yes
6 rainy cool normal strong no
10 rainy mild normal weak yes
14 rainy mild high strong no

(Nguon: https://machinelearningcoban.com)

Quan sat nhanh ta thy rang child node tmg véi outlook = overcast s& co
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entropy bang 0 vi tit ca mo=4 output déu 1a yes. Hai node con con lai voi ms=my=5
c6 entropy kha cao vi tin suét output bang yes hodc no 1 x4p xi nhau. Tuy nhién,

hai child node nay c6 thé dugc phan chia tiép dwa trén hai thudc tinh humidity va

wind
2 2 3 3
H(S,) =0
3 3 3
5 4 5
H{outlook, S) 14H(S$}—|— 14H(SD)+ 14H(ST) 0.48
Xét thudc tinh temperature, ta ¢6 phan chia nhu cac Bang dudi day.
Bing 1.3. Bang vé thudc tinh nhiét do
id outlook temperature humidity wind play
1 sunny hot high weak no
2 sunny hot high strong no
3 overcast hot high weak yes
13 overcast hot normal weak yes
id outlook temperature humidity wind play
4 rainy mild high weak yes
8 sunny mild high weak no
10 rainy mild normal weak yes
11 sunny mild normal strong yes
12 overcast mild high strong yes
14 rainy mild high strong no
id outlook temperature humidity wind play
5 rainy cool normal weak yes
6 rainy cool normal strong no
7 overcast cool normal strong yes
9 sunny cool normal weak yes

(Nguon: https://machinelearningcoban.com)

Goi Sh, Sm, Sc la ba tip con twong ung véi temperature bang hot, mild, cool.
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Ban doc c¢6 thé tinh duogc

H(Sy) = — %log(%) . %bg (%) ~ 0.693
H(Sy,) = — %log(%) - %log(%) =~ 0.637
H(S,) = — —log(%) - %log (%) ~ 0.562
4 6 4
H{(temperature, S) = EH(Sh) + EH{&"} + —H(S5,:) = 0.631

14

Viéc tinh toan véi hai thude tinh con lai duoc danh cho ban doc. Néu cac két
qua 1a gibng nhau, chung s& bang: H(humidity, S) ~ 0.547, H(wind,S) ~ 0.618.

Nhu vay, thudc tinh can chon ¢ budc dau tién 1a outlook vi H(outlook,S) dat
gia tri nho nhat (information gain 13 16n nhat).

Sau budc phan chia dau tién nay, ta nhan duoc ba child node v&i cac phan tir
nhu trong ba Bang phan chia theo outlook. Child node thtr hai khéng can phan chia
tiép vi n6 da tinh khiét. Vi child node thtr nhat, ing vai outlook = sunny, két qua
tinh duoc bang ID3 s& cho chung ta thudc tinh humidity vi tong trong sb cua
entropy sau budc nay s& bang 0 voi output bang yes khi va chi khi humidity =
normal. Twong tu, child node g véi outlook = wind s& duoc tiép tuc phan chia boi
thudc tinh wind voi output bang yes khi va chi khi wind = weak.

Nhu vy, cdy quyét dinh cho bai toan nay dua trén ID3 sé& c6 dang nhu sau:

" overcast ™

humidity? Y wind?
Y
high /' \normal weak strong
\
\

© OO

Hinh 1.11. Do thi cdy quyét dinh, si dung thudt todn ID3

(Nguon: https://machinelearningcoban.com)
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1.6.2. Thudt toan C4.5
1.6.2.1. Gidi thiéu C4.5

Thuat toan C4.5 ciing duoc tac gia Quinlan phat trién va cong bd vao nim
1996. Thuat toan nay 1a mot thuat toan duogc cai tién tir thuat toan ID3 va giai quyét
hau hét cac vin d& ma ID3 chua giai quyét nhu dd néu trén. N6 thuc hién phan 16p
tap mau dir liéu theo chién lugc wu tién theo chiéu sau (Depth - First).

Thuat toan C4.5 1a mot thuat toan phan 16p dir liéu hiéu qua va thong dung
dugc stir dung trong bai todn ciy quyét dinh. La phién ban cai tién cua thuit toan
ID3. Loai bo diéu kién han ché cua ID3: cac dic trung phai la dac trung c6 thé phan
loai béng cach xac dinh mot thude tinh ré1 rac (dua trén cac bién sé) sao cho thudc
tinh nay cé thé chia gia tri thuQc tinh lién tuc thanh tap cac khoang roi rac. Cay &
C4.5 dugc chuyén thanh tip cac 1énh if-then. Sau d6 danh gia do chinh xac cua ting
luat va sap xép thi tu luat duoc ap dung trong qua trinh ra quyét dinh.

- Qué trinh Pruning ciing khac so v&i ID3: C4.5 s& quyét dinh loai bo diéu
kién tién quyét cua luat néu nhu d6 chinh xac (accuracy) cta ludt ndy co thé ting
ma khong phu thudce vao viée co str dung luat hay khong. C4.5 ¢6 nhing dic diém
khac véi céac thuat toan khac, do 13: co ché chon thudc tinh dé kiém tra tai mdi node.
C4.5 dya vao nghién cuu tdi wu hoa, va sy lya chon cach phan chia ma c¢6 do do lya
chon thudc tinh dat gia tri cuc dai. P9 do dugc st dung trong C4.5 1a Information
Gain va Gain Ratio.

Pé ¢ thé dé dang tiép can véi thuat toan C4.5, chung ta s& phai nam dugc
khai niém vé “Information Gain” va “Entropy”.
1.6.2.2. Thuat toan C4.5

Function xaydungcay(T)

<Tinh toan tan xuét cac gia tri trong cac 16p cua T>;
If <Kiém tra cac méu, néu thudc cting mot 16p hodc co rat it mau khac 16p>Then
<Tra vé 1 nut 18>

Else <Tao mot nut quyét dinh N>;
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For <véi mbi thudc tinh A> Do <Tinh gia tri Gain(A)>;

<Tai nat N, thuc hién viéc kiém tra dé chon ra thudc tinh co gia tri Gain tdt nhét
(16n nhit). Goi N.test 1a thudc tinh c6 Gain 16n nhat>; 1f<Néu N.test 1a thudc tinh lién tuc>
Then <Tim ngudng cho phép tach cua N.test>;

For <véi mbi tap con T' duoc tach ra tir tip T> Do ( T' dwoc tach ra theo quy téc:

- Néu N.test 1a thudc tinh lién tuc tach theo ngudng & budc 5

- Néu N.test 1a thudc tinh phan loai ro1 rac tach theo céac gia tri ciia thudce tinh nay.

)

{ If<Kiém tra, néu V rang>} Then

<Gan nut con nay cua nut N 1a nut 18>

Else

<Gén nut con nay la nit dugc tra vé bang cach goi dé qui lai ddi v6i ham xay dung
cay(T"), voi tap T'>;

<Tinh toan cac 16i ctia nut N>;

<Tra vé nut N>;

}

C4.5 co6 nhitng dac diém khac véi cac thuat toan khac, d6 1a: co ché chon
thudc tinh dé kiém tra tai mdi node, co ché xtr Iy voi nhitng gia tri thiéu, viéc tranh
“qua vua” dir liéu, udc luong do chinh xac va co ché cit tia cay.
1.6.2.3. Lugng thdng tin Entropy

Trudc khi dinh nghia entropy. Ta phai hiéu vé dit liéu khong sach, hdn loan
hoic khong chic chin. Py 1a tap dir liéu ma kha ning nhan duoc thong tin chinh
xac la khdng cao.

Entropy 1a dai luong quyét dinh viéc diéu chinh Cay quyét dinh s& phan
nhanh nhu thé nao. N6 anh hudéng truc tiép toi hinh dang ciia cdy. Entropy c6 cong

thirc H(S) = — X, p(X,).log, p(X;); trong d6 p(X,) 1a x4c xudt xay ra cta bién
¢ X;. n1a sd quyét dinh cudi cung c6 thé xay ra.

1.6.2.4. Lugng thong tin Information Gain
Luong thong tin 1a dai luong chi sb lugng thong tin ma ta nhan dugc tor mat

su kién xay ra. Information Gain la chia khoa chinh trong cac thuat todn xay dung
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ciy quyét dinh. Céc thuit toan x4y dung ciy s& luén tim cach dé tim gia tri 16n nhat
ctia Information Gain. Mét thudc tinh véi Information Gain cao nhit s& duoc wu
tien chon lam nOt trong cay. Information Gain c¢6 cong thuc

Gain(s, 4) = H(S) — E”%. H(s,)s trong d6, v 1a cac gid tri co thé xay ra cia thudc tinh

A, § 12 tap tat ca quan sat. S, |4 tip con ma tai d6 gid tri cta A bang v.

Néu nhu trong cac thuft toan xdy dung cdy quyét dinh, Information Gain
dong vai tro quan trong nhat thi trong C4.5 c6 mot dai luong khac dong vai tro
quyét dinh d6 1a Information Gain Ratio (Gain Ratio).
1.6.2.5. Information Gain Ratio

Gia tri phan chia thong tin (split information value) 13 gia tri biéu dién thong

tin tiém an khi ta chia tap dir liéu D thanh n phan (n 1a sb cac gia tri c6 thé dat duoc

v

|y ||
SI,(D) = —ZFJ'. log, (ﬁ)
ctia thudc tinh A). =
Gain(s, A)

GainRatiol5, 4) =
(5.4) SI1(4)

Gain ratio dugc dinh nghia nhu sau:

Thudc tinh nao ¢6 gain ratio 16n nhat s€ dugc wu tién lam nut trude cac thude

NGOAI

TROI
/ .\_\\\\

NANG . MAT | \ MUA

tinh c6 gain raio thap hon.

B0 AM CHOT GIo
’ [C)]
<75 ,/ >75 BUNG / \SM
KHGNG KHENG CHOT
cHoT ] CHOT(3) CHOT (2 (3

MECEINH LUAT1  LWAT2  LUAT3 LUAT 4

Hinh 1.12. Vi du Cay quyét dinh tao béi thudt todn C4.5
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1.6.2.6. Xén cay Pruning

Thuét todn C4.5 c6 mot dic diém nodi bat d6 1a Pruning (cat tia). Pruning 14
mot k¥ thuat giip x6a bod cac nhanh trong cdy ma cac nhanh d6 khong anh huong
déng ké toi quyét dinh cudi cung.

Quay tré lai vi du ban dau, néu ta Giau thi ta s& di Mua sam. Gia st c6 thém
mot ndt nita 1a Phuirong tién. Néu ta c6 Phurong tién thi ta s& di Mua sdm bang O 9,
néu khong thi Di bé di Mua sam. Tac 1a du ¢6 Phwong tién hay khong thi ta van di
Mua sam. Cho nén ta c6 thé bo nhanh Phuong tién di ma khong lam anh huong téi
quyét dinh cubi. Viéc cai dat thuat toan C4.5 s& danh trong chuong 2.
1.6.2.7. Chuyén doi tir cAy quyét dinh sang luat “if — then”

Viéc chuyén doi tir cAy quyét dinh sang luat (rules) dang if-then tao ra nhiing
quy tic phan 16p dé hiéu, dé ap dung. Cac mo hinh phan 16p biéu dién cac khéi
niém dudi dang cac luat san xuat da duoc chirng minh 1a hitu ich trong nhiéu linh
vuc khéc nhau, vé6i cac doi héi vé ca do chinh x4c va tinh hiéu dugc ctia mo hinh
phan 16p. Dang két qua dau ra tap luat san xuat 1a su lya chon “khon ngoan”. Tuy
nhién, tai nguyén tinh toan dung cho viéc tao ra tap luat tir tdp dir liéu dao tao co
kich thudc 16n va nhiéu gia tri sai 13 vo cung 16n [12]. Khiang dinh nay s& duoc
chtig minh qua két qua thyc nghiém trén mé hinh phan 16p C4.5

Giai doan chuyén doi tir cay quyét dinh sang luat bao gom 4 budc:

Buéc 1 cdt tia: Luat khoi tao ban dau 1a duong di tir gdc dén 14 cua cdy quyét
dinh. Mot cay quyét dinh c6 1 14 thi twong img tap luat san xuat s& co 1 luat khéi tao.
Tung diéu kién trong luat dugc xem xét va loai bo néu khong anh huodng to1 do
chinh x4c cta luat d6. Sau do, cac luat da cit tia duoc thém vao tap luat trung gian
néu n6 khong tring véi nhiing luat da co.

Bude 2 hua chon: Cac luat da cét tia duoc nhom lai theo gia tri phan 16p, tao
nén cac tap con chira cac luat theo 16p. S& co k tap luat con néu tap training c6 k gia
tri phan 16p. Tung tap con trén dugc xem xét dé chon ra mot tap con cac luat ma tdi

vu hoa do chinh x4c du doan ciia 16p gan véi tap luat do.
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Buide 3 sap xép: Sap xép K tip lut di tao ra tir trén budc theo tan s 16i. Lép mic
dinh dugc tao ra bang cach xac dinh cac trudng hop trong tap training khong chira trong
cac luat hién tai va chon 16p phd bién nhét trong cac trudng hop d6 1am 16p mic dinh.

Buoc 4 woc luong, danh gia: Tap luat dugc dem udce lugng lai trén toan bd
tap training, nham muc dich x4ac dinh xem li¢u c6 luit nao lam gidm dd chinh xac
ctia su phan 16p. Néu co, luat d6 bi loai bo va qué trinh u6c luong duoc lip cho dén
khi khong thé cai tién thém.

1.7. Két luan

Chuong 1 cta luan vin da trinh bay hé thong trg giup quyét dinh DSS va
cong viéc khai pha dir liu.

Céac hé trg giup quyét dinh DSS 1 hé thdng co s¢ mdy tinh duoc thiét ké
nang cao hiéu qua ciia nhitng ngudi 1am quyét dinh timg bai toan cu thé. N6i céch
khac, hé tro gitip quyét dinh DSS 1a hé thdng dya trén twong tic may tinh, giup
ngudi ra quyét dinh dung dir liéu va cac mo hinh dé giai quyét bai toan nira cu tric
hodc phi cau trac. Hé trg gitip quyét dinh DSS duoc sir dung dé trg gitp cong tac
quan ly. Hé tro giup quyét dinh DSS hoan chinh c6 thé dua ra nhimg thong tin tro
gitip cho sy giai quyét cac van dé.

Cay quyét dinh duogc sur dung dé xay dung mot ké hoach nham dat dugc muc
tiéu mong mudn d6 1a hd tro ra quyét dinh.

Cay quyét dinh c6 kha ning sinh ra cic quy tic c6 thé chuyén ddi duoc sang
dang tiéng Anh, hoac cac cau 1énh SQL. DPay la uu diém ndi bat cua k¥ thuat nay.
Tham chi véi nhitng tap dir liéu 16n khién cho hinh dang cay quyét dinh 16n va phtc
tap, viéc di theo bat ctr dudng ndo trén ciy 1a dé dang theo nghia phd bién va rd
rang. Do vay su giai thich cho bt cr mot su phan 16p hay du doan nao déu twong
d6i minh bach.

Theo [2],[5] C4.5 co ché sinh cay quyét dinh hiéu qua ti uu hon ID3. Cac co ché
xir Iy v6i thiéu dir lidu, thiéu va chéng “qua vira” dit liéu ciia C4.5 cting vdi co ché cit tia

cay da tao nén sttc manh cta C4.5, xtr Iy thudc tinh thyc: ro1 rac hda hodc r€ nhanh.



41

Ngoai ra, md hinh phan 16p C4.5 con c6 phan chuyén d6i tir cdy quyét dinh
sang luat dang if-then, 1am ting d6 chinh xac va tinh dé& hiéu cua két qua phan 16p.
Pay 1a tién ich rat c6 ¥ nghia ddi véi nguoi sir dung

Thuat toan phan loai ding cdy quyét dinh C4.5 dugc lwa chon st dung trong
luan vin. Viéc thuc hién thuat todn trong bai toan hd tro ra quyét dinh hoa giai hodc

x€t xur trong cac vy viéc hon nhan s€ dugc gidi thi€u trong chuong 2.
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CHUONG 2.

THU NGHIEM HE THONG TRQ GIUP RA QUYET PINH HOA GIALI,
XET XU

Chuong nay trinh bay viéc st dung phén mém Weka dé thuc hién thuét toan
phan 16p dit liéu an hon nhan. Lua chon sir dung thuat toan J48 vi thuit toan J48
duoc Weka cai dat trén thuat toan C4.5 theo [6].

2.1. Phan mém Weka

Weka (viét tit cia Waikato Environment for Knowledge Analysis) 1a mot bo
phan mém hoc may dugc Pai hoc Waikato, New Zealand phat trién bang Java.
Weka & phan mém ty do phat hanh theo Gidy phép Cong cong GNU.

Weka chira mot tap hop cac cong cu va thuat toan truc quan dé phén tich di
liéu va mo hinh dy doan, ciing véi giao dién nguoi dung d6 hoa dé dé dang truy cap
vao cac chirc ning nay. Phién ban Weka gbc khong phai 1a Java 1a thuat toan mo
hinh hoa Tcl / Tk (cha yéu 1a bén thir ba) duoc trién khai bang cac ngén ngit 1ap
trinh khac, cong voicac tién ichtién xtir 1y dit liéutrong C vahé thong dua
trén Makefile cho may chay hoc tap thi nghiém. Phién ban gbc nay dugc thiét ké
cht yéu nhu mot cong cu dé phan tich dir liéu tir cac linh vuc noéng nghiép, nhung
gan day 13 phién ban diy du bang Java (Weka 3), bat dau phat trién vao nim 1997,
hién duoc st dung trong nhiéu linh vuc ung dung khac nhau, dac biét cho muc dich
gido duc va nghién ctru. Uu diém ciia Weka bao gom:

e San c¢6 mién phi theo Gidy phép Cong cong GNU.

e Tinh di dong, do nd dugc thuc hién day da trong ngdn ngit 1ap trinh Java va

do d6 chay trén hau hét moi nén tang dién todn hi¢n dai.

e HJ tro tbt cac thudt toan hoc may (machine learning) va khai pha di liéu;

e Mot bd suu tap toan dién vé ky thuat tién xir Iy va mo hinh hoa.

e Truc quan hoa, dé dang xay dung cac tng dung thuc nghiém;

e Dé sir dung do giao dién ngudi dung do hoa cuia né.


https://vi.wikipedia.org/wiki/H%E1%BB%8Dc_m%C3%A1y
https://vi.wikipedia.org/w/index.php?title=%C4%90%E1%BA%A1i_h%E1%BB%8Dc_Waikato&action=edit&redlink=1
https://vi.wikipedia.org/wiki/New_Zealand
https://vi.wikipedia.org/wiki/Java_(ng%C3%B4n_ng%E1%BB%AF_l%E1%BA%ADp_tr%C3%ACnh)
https://vi.wikipedia.org/wiki/Ph%E1%BA%A7n_m%E1%BB%81m_t%E1%BB%B1_do
https://vi.wikipedia.org/wiki/Gi%E1%BA%A5y_ph%C3%A9p_C%C3%B4ng_c%E1%BB%99ng_GNU
https://en.wikipedia.org/wiki/Data_analysis
https://en.wikipedia.org/wiki/Data_analysis
https://en.wikipedia.org/wiki/Predictive_modeling
https://en.wikipedia.org/wiki/Tcl
https://en.wikipedia.org/wiki/Data_preprocessing
https://en.wikipedia.org/wiki/C_(programming_language)
https://en.wikipedia.org/wiki/Makefile
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Hinh 2.1. Giao dién phin mém Weka

Weka hd trg mot s6 tac vu khai thac dir liéu tiéu chuan, cu thé hon 1a tién xu
ly dit liéu, phan cum, phan loai, hdi quy, truc quan hoéa va lwa chon tinh ning. TAt
ca cac ky thuat cia Weka dugc xac dinh dua trén gia dinh rr?mg dit liéu c6 san dudi
dang mot tép phéng hodc quan h¢, trong dé mdi diém dit liéu duge mé ta boi mot sb
thudc tinh ¢b dinh (thong thuong, thude tinh s6 hodc danh nghia, nhung mdt s6 loai
thudc tinh khac ciing duoc hd tro). Weka cung cap quyén truy cip vao co so dir
liéu SQL bang cach str dung Két ndi co sd dit liéu Java va c6 thé xur 1y két qua duoc
tra vé boi truy van co so dit liu. Weka cung cdp quyén truy cép
vao deeplearning vai Deeplearning4j. N6 khong c¢6 kha nang khai thac dir liéu da
quan hé, nhung c6 phan mém riéng dé chuyén doi mét tap hop cic bang co so dit
liu dugc lién két thanh mot bang duy nhat phu hop dé xtr Iy bang Weka. Mot linh
vuc quan trong khac hién khong duge bao phu boi cac thuat todn ¢ trong phan phoi

Weka la mo hinh héa trinh tu.
2.2. Chuén bi dir liéu
Dir liéu dau vao duoc cung cip dudi dang tép excel v6i 265 ban an, quyét dinh di

¢6 hiéu luc ctia Toa 4n 1 dit liéu mau cua Toa 4n nhan dan thanh pho Ha Noi vé so theo


https://en.wikipedia.org/wiki/Data_mining
https://en.wikipedia.org/wiki/Data_clustering
https://en.wikipedia.org/wiki/Statistical_classification
https://en.wikipedia.org/wiki/Regression_analysis
https://en.wikipedia.org/wiki/Feature_selection
https://en.wikipedia.org/wiki/Database
https://en.wikipedia.org/wiki/Database
https://en.wikipedia.org/wiki/SQL
https://en.wikipedia.org/wiki/Java_Database_Connectivity
https://en.wikipedia.org/wiki/Deep_learning
https://en.wikipedia.org/wiki/Deeplearning4j
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doi giai quyét cac vu, viéc vé hon nhan gia dinh. Bao gém nhiing thudc tinh:
+ Ma vu viéc;
+ Ho va tén (nguyén don);
+ Gidi tinh (nguyén don);
+Nam sinh (nguyén don);
+Tudi (nguyén don);
+Dia chi (nguyén don);
+Con chung;
+Ho va tén (bi don);
+Gidi tinh (bi don);
+Nam sinh (bi don);
+Tuoi (bi don);
+Dia chi (bi don);
+ Tén Tham phén;
+ Quyét dinh.

Duea tdp dir lieu vao xuwr ly: La bang tinh excel nhu sau:

Bing thing tin vu dn
Minsic | N tiulf Neuytndo ihing Bidon(yching) Thing in Quan bé hip it Thimphin Quét diah
Hpvifin _ |Namsinh| Twii | Biadhi Hovifi | Nimsinh] Tuil | Bia chi con chung
1| 19052016 Pham Thj Cim Dung 190 26 T54TBPiDish PramThisle 1980 ) PhongdC3TOXNGIM o (%) Dosghidn rwgy, o bae, matiy (TN) | B Th Thanh Phogn (1) Xet xie (X)
2 06052016 Nauyén Thash Binh 07 0 PSIC!ThahXuinBk,  Newd 07 2% PO ThahXuinBk o (8) Bao e ga dinh (BLGD) BiiThi T |(2) Netxir ()
316052016 Do Thi Nhung 19 M ThonTinAnviThy 1090 M Tl phengphiluons, e (1) Mau thuin gia b (MTGD) CHUMINHSANG |(1)Hoa giii (HG)
4 1052016 LéThiUyia 199 M ToYkhugindin Mol B Nay 00V TSkwgindnMilo o (1) Mau tudn i b (MTGD) DIFP LE QUINH ANH |(2) ¥ét it ()
5 16032016 Thin Thi Théo 99 s WngichT%ngsT  NewyinNg 0 N 08T o (3) Neoaitih (NT) Dash Dii (IHs gid (HG)
6/ 100372016 \'guy;ﬂI‘Iu_Hjo 199 M 020ngd 111 duong Trong Do Tién Long 1089 by !BIDngéllldumngng ] (l)Xﬁulhﬁngudmh(,\HGD) Durong Hone Phurorg ()Haa gidi (HG)
7 20092016  Phan Thi Hong Nhwng 1991 25 TDP PhiDd, phuong Phi Do, Hoing Bi Tim 1991 3 NeaS, CimKbé, Phi The 6 (4) Do nghién gy, cd bae, ma thy (TN) Duwong Thi Huyén Trang |(2) Xet xi (XX)
8 02032016 BET}u_Humg 19713 kY xomChg:phungaMB: Trénﬂrfthuy'm 1939 37 CaoSon, Tién Phuong, =] (l)}ﬁulhﬁngudu&t(.\HGD) Gidn Thi Dung (2 Xet xit (XX)
9 15102016 NeuyénQuinh Ash 1985 31 P304 ohi 2 tip thé B Thuong Pham Nage Ach W3 PMaiAdTiniB 1) M thudn kinh té (MTKT) HOANG THIXUAN  |(2) Xet xit (£X)
10 07062016 Pham Ach Héng 1981 3 POKSmb¥dumgTue DisgMihQuag 197 39 $52phuineDichVongHiu o (7) M thdin kish t (MTKT) HUYNH THUY NGAN |(2) Nétxit (5)
11 20062016 Trich Thi Héi Duyén 92 ¥ TH0DETE NpyaKbeTa 191 35 ToU0DsTk o (7) Miu thudn kish £ (MTKT) Hifoa Tt |()Xetxd ()
12 19032016 NoyinThiMehThy 1989 27 PlMtptéTiypheens FHoineQuielue 1985 31 ToSC o (7) M thudi ish t (MTKT) HiQuihNes  |(1)Hoa giil (HG)
13 15080016 Kin Bio Giasg 1985 31 PO6N2khdothiPhip  L&ViLong 98 38 TddpMaDha o (1) M thui i dih (MTGD) HONGOC TRUONG |(2) et xit ()
14 12072016 Hoisg Thi Xuin Thy 198 38 1AQStuonsBish Npyin PamHoissAdh 1976 40 1AQ6Treme Bish Navyén b (3) Neoaitih (NT) HOTHIKIMOANE | (1Hsa gid (HG)
15 28072016 Trong Thi Thu Fién 198 3 S624017ngich35UI0R16  TeinDinh Hai W71 S2017aEch35I0816 e (1) M thuiin i dish (MTGD) HO THI KIEU TRANG |(1)Hoa giii (HG)
16 12082016 TaPhuong Thio 199 2 PGONIOKhDoogTaw  DoVinLel 195 31 POONIOKwDooeTaw e (3) Neoaitih (NT) Ho Qujsh T |(1/Ha gii (HG)
17 10032016 HiThiHa 193 B ToDpheigHoingVia  L8%uinDat 92 3 TolphvimgHoiwVis Kiéeg  (5)Bénhiit Khbas cdoon (BT) HoThiTou Thio |(1)Hoa gidi (HG)
18 31082016 NmvyaThiLy 08 B W06 DumgVinVét 108 52 SM0ngl064 o (1) Mau tudn gia ih (MTGD) Ho Thi Vén Khanh | (1)Hon i (HG)
19 29102016 L&Thi Tiah W5 4 PIN3BinDiolihDim NewhVinTwch 190 £ PION3BiDiolunDim (1) Mau tudn ga b (MTGD) LEKHANHLINH |(2) et e (XX)
20 03112016 Pham ThiBi 9 3 ALCH0TaMd NpyinTomgKitn 1970 37 A1CI0TanMsi o (%) Dosshiénruoy, cobae matiy (TN) | LENGOC TUQUYEN |(1)Xet xi (%)
20 28092016 Mash ThiLé Chih W6 X0 16ToongDsh PTooony DisgHinNhin 1068 4 S06055LakNem o (1) Mau thudn i b (MTGD) LETHIHUONG | ()Ha g (HG)
22/ 08102016  Hodng Thi Hi Hi 199 A AD[ip[hémnﬂu;‘pcmgl}ﬂg Ng'uy;n[:‘mgHa 1938 i) A?[ip[héxmg}u&pcungl}ng ] (4) Do nghién g, cd bae, ma thy (TN) LE THI THANH VAN ()Haa gidi (HG)
23 20102016 Nguyén Thi Chish 089 Y SI6BtipthiThdNhwhg DuengQuieVidt 1085 31 PIOIBCN % (£) Doaghidn regy, ¢ bae, ma tiy (TN) LEVINTURN | Xétxi ()

Hinh 2.2 Dit liéu so theo déi cdc vu vige hén nhan gia dinh

(Nguon: Toa dn nhan ddn thanh pho Ha Néi)
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Trong qui trinh khai pha dir li€u, cong viéc xtr 1y dit liéu trude khi dua vao
cac mo hinh 1 rat can thiét, bude nay 1am cho dir liéu c6 dugc ban dau qua thu thap
dir liéu (goi 1a dit liéu gdc ordinal data) c6 thé ap dung duoc (thich hop) véi cac md
hinh khai pha dit liéu (data mining model) cu thé. Cac cong viéc cu thé cua tién xur
1y dit liéu bao gém nhirng cong viéc nhu:

e Filtering Attributes: Chon cac thudc tinh phu hgp véi mo hinh;

e Filtering samples: Loc cac mau (instances, patterns) dir li¢u cho mo6 hinh;

e Clean data: Lam sach dir liéu nhu x6a bé cac dit liéu bat thuong (Outlier);

e Transformation: Chuyén ddi dir liéu cho phu hop véi cic mo hinh nhu

chuyén d6i dit liéu tir numeric qua nomial hay ordinal;

e Discretization (ro1 rac hoa dir li¢u): Néu ban ¢6 dit liéu lién tuc nhung mat

vai mo hinh chi 4p dung cho cac dir lidu roi rac (nhu luat két hop chan han)

thi ban phai thuc hién viéc roi rac hoa dir liéu.

Pé thyc hién md hinh khai pha luat két hop ta can hiéu chinh lai dir liéu va
loai bé céc thudc tinh khong can thiét;

i. Loai bo cac thude tinh ma dit liéu bi thiéu hogc bi nhidu qué nhiéu;

ii. Loai bo thudc tinh “Ho tén”, “Gidi tinh”, “Dia chi” vi cac thudc tinh nay
khong dung trong md hinh hay khong phai 1a cac thudc tinh dac trung, goi 1a loc
thuoc tinh;

iii. Bién sd hoa: Pay la budc dua cac thudc tinh cia bai toan thanh cac bién
s6 dé thuén tién cho viéc xir 1y.

Hién nay cong tac thong ké tong hop tai Toa an thuc hién hang thang véi mot
s6 chi tiéu thong ké lién quan dén cac cong tac giai quyét cic vu, viéc vé hon nhan
gian dinh, bao gdm nhiing thong tin sau:

Thong tin vé tudi cua nguyén don, nim sinh cta nguyén don, nim sinh cua bi
don, c6 con chung, d6 chénh léch tudi gitta nguyén don va bi don, quan hé phap luat
va két qua giai quyét. Nhitng thong ké nay chi dimg mirc cung cép s lidu.

Qua qua trinh khdo sat tai thuc té tai Toa 4n nhan dan thanh phé Ha Noi1 va

tham khao y kién ctia cac Tham phén, cdn bo hanh chinh tu phap thi cac thudc tinh
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trén la cac thudc tinh c6 dé tin tuong nhét, day cling 1a céac thudc tinh duoc st dung
trong cong tac bao cao thong ké cua Toa an.
Dua trén két qua thuc té nay ta chon loc va thuc hién phan 16p giai quyét cac
vy, viéc vé hon nhan gia dinh trén cac thudc tinh do.
Ky hiéu cac bién sb nhu sau:
e Do tudi nguyén don : tuoi_nguyen_don;
e DOj tudi bi don : tuoi_bi_don;
e Con chung: co_con;
e Do léch tudi ciia nguyén don va bi don: do_lech_tuoi;
e Quan h¢ phap luat: quan_he_phap_luat;
e Quyét dinh cua thim phan: quyet_dinh;
Diéu chinh gia tri cia cac tham s6 vé chung mot dang. Do ban dau gia tri cia cac
tham s6 co hai kiéu: Mot kiéu 1a biéu thtc logic nhu “Tudi nhd hon hodc bang
30”,”Tudi 16n hon 30” va kiéu con lai 1& vin ban nhu “Mau thudn”, “Bao luc”,...
Ta s& dua cac gia tri ndy vé chung mot kiéu gia tri 1a s6 tu nhién.
Iv. Roi rac hoa dir liéu.

Tat ca cac gia tri cu thé va gan nhan dugc thé hién trong bang sau:

Bang 2.1. Bién so0 hoa dir li€u “d¢ tu6i”

STT | Gia tri thudc tinh Gan nhén

1 Do tudi ctia nguyén don nho hon hodc bang 30. | tuoi_nguyen_don: <=30
2 Do tudi cia nguyén don 16n hon 30. tuoi_nguyen_don: >30
3 Do tudi ctia bi don nho hon hoic bang 30. tuoi_bi_don: <=30

4 | Do tudi cua bi don 16n hon 30. tuoi_bi_don: >30

Bang 2.2. Bién s6 héa dir liéu “con chung”

STT | Gia tri thugc tinh Gan nhén

1 Co6 con chung co_chung: co

2 Khéng c6 con chung co_chung: khong
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Bang 2.3. Bién s6 héa dir liéu “dd 1éch tudi”

STT | Gia tri thugc tinh Gan nhén

Chénh 1éch tudi cua nguyén don va bi don trong L
1 khoang nhé hon hodc bang 5. do_lech_tuoi: <=5

Chénh 1&ch tudi cua nguyén don va bi don trong .
2 khoang 16n hon hodc 5 va nhoé hodc bing 10 do_lech_tuoi:5_10
3 Chénh léch tudi ctia nguyén don va bi don 16n hon 10. | do_lech_tuoi: >10

Bang 2.4. Bién s6 héa dix liéu “quan hé phap luat”
STT | Gia tri thugc tinh Gan nhan
A X quan_he_phap_luat:
1 Mau thuan gia dinh. MTGD
2 Yéu t6 nudc ngoai quan_he_phap_luat: NN
3 Ngoai tinh quan_he_phap_luat: NT
4 Co bac, rugu che, ma tuy quan_he_phap_luat: TNXH
5 Bénh tat, khong c6 con quan_he_phap_luat: BT
6 Mot ngudi mat tich quan_he_phap_luat: MT
7 Mau thuan kinh té quan_he_phap_luat: MTKT
8 Bao lyc gia dinh quan_he_phap_luat: BLGD
Bang 2.5. Y nghia bién “quyét dinh”

STT | Gia tri thugc tinh Géan nhén
1 Hoa giai quyet_dinh: Hoagiai
2 Xét xtr quyet_dinh: Xetxu

Quyét dinh cta tham phan dugc thé hién & hai 16p dugce gan nhan 1a Hoagiai va
Xetxu nhu trong bang trén.

Tuc 1a néu dau ra cua quyet_dinh 1a Hoagiai thi quyét dinh cta tham phan 1a
dua vu viée ra hoa giai, 1a Xetxu thi Tham phan quyét dinh dua vu viéc ra mé phién
toa xet xur.

Sau khi duoc chuin hoa dua trén cac bang mo ta trén c6 dugc dir liéu dau ra
la tép data toaan.arff:
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[;f' D:\Cachod\Ludn van cao hoc\data_toaan.arff - Motepad++ — O X
File Edit Search View Encoding Language Settings Tools Macre Run Plugins
Window ? X
N = = =l

cHHBER A sGDh| e hy|lax|BE|1E
Edata_toaan.arﬁml i

1 @relation cases A

3 R@attribute quan _he phap luat {MTGD,NN,NT,TWXH, BT, MT,6MTKT, BLG

4 Battribute co_chung {khong,col

5 Rattribute tucl nguyen don {<=30,>30} ]

& Battribute tuoci bi don {<=30,>30} [

7 @attribute do_lech tuoi {«<=5,5_10,>10}

8 Battribute quyet_dinh {Hoagiai,Xetxu}

g

10 RBdata

11 THXH,co,<=30,<=30,<=5,Xetxu

12 BLGD, co, <=30,<=30,<=5,Xetxu

13 MIGD,co,<=30,<=30,<=5,Hoagiai

14 MIGD, co,<=30,<=30,<=5,Xetxu

15 NT,co,<=30,>30,<=5,Hoagiai

16 MTGED, co,<=30,<=30,<=5,Hoagiai

17 THXH,co,<=30,<=30,<=5,Xetxu [
18 MTGD, co,>»30,>30,>10,Xetxu

1% MTET,co,>30,>30,5 10,¥etxu v
< > |

Hinh 2.3 D liéu sau chudn héa
2.3. Thir nghiém chwong trinh Weka voi thuat toan J48
Khi khéi dong, chuong trinh s€ thuc hién doc tép mo ta cAu trac cua dit liéu

Toa 4n da duoc chuan héa tép data_toaan.arff.

@ Weka Explorer — O X
Preprocess | Classify | Cluster | Associate | Selectafiributes | Visualize
l Openfile... J { Open URL... J { Open DB... J l Generate.. Undo Edit... Save...
Filter
i
{ Choose J|Nnne Apply Slop
Current relation Selected attribute
» W o 1
[#] Open X
At| Look In: Ludn van cao hoc v i
At Lookin 5 Lus 0 Iy (@& &) (E) E
& cayqdinh | data_toaan arft [ Invake optians dialog
[ﬁ court_data-master
[l | cases.arft Note:
T
[ casesvoz Some file formats offer addtional | |
|:I data - Copy arff options which can be customized
E| dala.arff when invoking the options dialog
i
File Name: data_toaan.arff E

Files of Type: | Arff data files (*.arf)

Cancel

T

Hinh 2.4. Chon tép dir liéu data_toaan.arff
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Trong cic attribute (thudc tinh) thi ta s& st dung cAy quyét dinh dé du doan
thudc tinh cubi cung 13 quyét dinh cia toa an. Sau khi doc tép data_toaan.arff thi

chuong trinh phan tich s6 liéu va duoc truc quan héa nhu sau:

€ Weka Explorer

- [u] x
_[ Preprocess | Glassity | Gluster | Associate | Select attrioutes | Visualize |
[ Open file ]| openuURL ][ Open DB ] ( Generate ] un [ Edit ][ Save ]
Filter §
Choose |None Apply Stop
Current relation _ Selected attribute
Relation: cases Attributes: 6 Mame: quan_he_phap_luat Type: Nominal I
Instances: 265 Sum of weights: 265 Wissing: 0 (0%) Distinct: 8 Unique: 0 (0%)
Attributes. No | Label | Count | weignt
1 MTGD 51 51.0
2 NN 24 240
1 Al ] ( None | | ivert | | Patem | 3 v =2 s20
4 ThXH 23 330
No | | name | 5 8T 19 19.0
I e 5 wT 33 330
i fcoN g 7 MTKT 31 310
3 [ tuoi_nguyen_don 8 BLGD 22 22.0
4 (] toi_bi_don
5 [ do_tech_tuoi
6 uyet_dinh —
) auvet Class: quyet_dinh (Nom) v || visualize anl_ ||

Status.

oK

Lallnains
. ] w - O
Hinh 2.5. Trwc quan héa dir liéu data_toaan.arff

Phan mém Weka hd trg nhiéu thudt toan phan 16p nhu ID3, J48, C4.5,
CART, SVM... Viéc chon thuét todn nao dé c6 hiéu qua phan 16p cao tuy thudc vao
rat nhiéu yéu t6, trong d6 cau tric dit liéu anh huong rat 16n dén két qua cua cac
thuat toan.

Véi thuat toan ID3 va CART cho hiéu qua phan 16p rat cao ddi véi cac
truong dir lidu sb (quantitative value) trong khi d6 cac thuat toan nhu J48, C4.5 cho
hiéu qua hon d6i véi cac dit liéu Nominal. Tir két qua di chuan héa dir liéu tir tép
excel thi dugc tép dit liéu data_toaan.arff co kiéu Nominal, vi vay ta st dung thuét
toan J48 dé dat hiéu qua phan 16p cao.

a. Lua chon chi sd Information Gain cac budc thuc hién:

i. Chon tab Classify;
ii. Chon meta

iii. Chon AttributeSelectedClassifier nhu hinh vé
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(#) Weka Explorer

[ Preprocess I Classify ] Cluster T Associate T Select atributes T Visualize ]

Classifier
p-

tion.Cf al-P 1-E1"-8 "weka

v (@ weka

BestFirst-D 1-N 5" -W weka.classifiers trees.J48 ---C

-

v [E classifiers
Te > (i bayes put

4 [E functions

» @y

v (@ meta

¥ AdaBoostit1

5

[*) Bagging

[*) ClassificationViaRegression
[ CostsensitiveClassifier

[ cvParameterSelection

[¥) FitteredClassifier

[ MerativeClassifierOptimizer

[ LogitBoost

[ MutiClassClassifier

K_’ MultiClassClassifierUpdateable
[ Mutischeme

N e )

Hinh 2.6. Chon thugc tinh AttributeSelectedClassifier

iv. Chon thuat toan j48

&3 weka.qgui.GenericObjectEditor

weka. classifiers. meta Attribute SelectedClassifier

About

-

Dimensionality of training and test data is reduced by attribute
selection before being passed on to a classifier.

More
Capabilities

batchSize 100

classifier | [E weka
v E classifiers
debug L ﬁ‘ bayes
> ﬁ‘ functions

doMotCheckCapabilities

> [ 1azy

L ﬁ‘ meta
> ﬁ‘ misc
> [ﬁ‘ rules
¥ ﬁ trees
E| DecisionStump
E| HoeffdingTree

evaluator

numDecimalPlaces

search

Hinh 2.7. Chon thugt todn j48
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v. Lua chon thudc tinh Information Gain

3 weka.gui.GenericObjectEditor >

weka.classifiers. meta AttributeSelectedClassifier

About

Dimensionality of training and test data is reduced by attribute More
selection before being passed on to a classifier. —_—
Capabilities

batchSize 100

classifier l Choose J|J4B—C 0.5 -m 2 |

debug [False ,v]

doMotCheckCapabilities [False | "]

evaluator - E weka

¥ (& attributeSelection
numDecimalFPlaces EI CfsSubsetEval
ClassifierAttribute Eval
ClassifierSubsetEval

T

=

E| CorrelationaAtirioute Eval
T

search

SainRatioAtiribute Eval

[ open. ||

InfoGainAtiribute Eval

Hinh 2.8. Chon Information Gain

Sau khi chay thuat todn nay véi cac Iya chon trén ta thu dugc két qua nhu sau:

&) Weka Explorer

[ Preprocess | classity | cluster | Associate | Select atributes | visualize |

Classifier

l Choose ”Aﬂribu‘ESEIEﬂedCIassiﬁer -E "weka.attributeSelection. InfoGainAttributeEval -5 "weka attributeSelection. Ranker -T-1.797693134862315TE308 -1 -1" —Wweka.clal

Test options Classifier output
(® Use training set Instances: 265 a
() Supplied test set Set Attributes: &

quan_he_phap_luat

() Cross-validation Folds 10 co_chung
. tuoi_nguyen_don
() Percentage split % 66 tuoi_bi_don

" " do_lech_tuoi
| ore options. | quyes,dinn

Test mode: evaluate on training data
l (Nom) quyet_dinh E ] === Classifier model (full training set) ===

Start Stop ArttributeSelectedClassifier:

Result list (right-click for options)

15:39:48 - meta AftributeSelectedClassifier

15:43:44 - meta.Altribute SelectedClassifier

15'44:37 - meta AttributeSelectedClassifier Search Method:
meta.AttributeSelectedt Attribute ranking.

=== Attribute Selection on all input data ===

Attribute Evaluator (supervised, Class (nominal): € quyet_dinh):
Information Gain Ranking Filter

Ranked attributes:
0.2602 1 quan_he_phap_luat
0.02206 3 tuoi nguyen don
0.01021 5 do_lech_tuoi
0.00511 2 co_chung

=< L

"L

Siatus

oK Loa | g x0

Hinh 2.9. Két qua thuee hién véi lwa chon Information Gain
Panh gia két qua phan 16p véi mau dit licu sb 14 cta cay 1a 14, kich thude 1a

cua cay 20 va thoi gian thyc hién 0.01s.
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Cdc chi s6 phdn I6p véi lya chon Information Gain:

e Do phan 16p chinh xac cua dir liéu: Do phan 16p dat két qua chinh xéc rat cao
cua thuit todn voi 221/265 twong duong 83.3962 %;

e Do phan 16p khong chinh xdc cua dit liéu: Do phan 16p dat két qua khong
chinh xac cua thuat toan 44/265 tuong duong 16.6038 %.
Pdnh gid chi s6 Information Gain cho timg thudc tinh:

Biang 2.6. Bang xép hang chi s6 Information Gain

Xép hang | Thudc tinh dac trung Chi s Information Gain

1 quan_he_phap_luat 0.26020
2 tuoi_nguyen_don 0.02206
3 do_lech_tuoi 0.01021
4 co_chung 0.00511
5 tuoi_bi_don 0.00137

Dua trén viéc xép hang cac dac trung dua trén chi s6 Information Gain tuong
ing, ta c6 thé biét duoc muc do thong tin chira trong mdi dic trung va mitc quan
trong cla dic trung d6, hay tam anh huong cua dic trung d6 1én két qua quyét dinh
ciia thim phan. O day thudc tinh quan_he phap luat dugc chon lam gdc dé phat
trién cay quyét dinh.

M6 hinh cay

quan_he_phap_luat

=MToD TN NT =T AT WT WTRT = BLGD
Mo (51,05 n)‘ Hoagial (24 017 u)‘ P — Yeba (33.0/7.0) o, T i uoi_bi_sdon Xetx (31,01 n)‘ Yea (220 u)|
/N I /N
=khang =co ===h =510 ==10 ===30 =30
/ N\ - | o / N\
ol ngwen_gon - Hoaghl 31.03.0)| Heagial 6.0) e {130 Heagial(1.0) e 91| g —
/N /N
= «=30 = =30 = khong =co

et (10,01 n)| Hoagiai (11015 n)‘ et (13.06 n)| Hoagiai (1408 n)|

Hinh 2.10. Cdy quyét dinh véi lwa chon Information Gain
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b. Lua chon chi sé Gain Ratio cac budc thuc hién:
i. Chon tab Classify;
1. Chon meta
iii. Chon AttributeSelectedClassifier
iv. Chon thuat toan j48
v. Lua chon thudc tinh Gain Ratio

&3 weka.gui.GenericObjectEditor x

weka.classifiers. meta AttributeSelectedClassifier

About
E

Dimensionality of training and test data is reduced by attribute Maore
selection before being passed on to a classifier. _
Capabilities

batchSize 100

classifier [ Choose J.MB-C 0.5-m2

debug [True |TJ
doMotCheckCapabilities [ Falze | "J
evaluator | E weka
¥ [E attributeSelection
numDecimalPlaces EI CfaSubsetEval
[ ClassifierAttributeEval
search [ ClassifierSubsetEval
E| CorrelationAttribute Eval

GainRatioAttributeEval

—]
L Open. || [ InfoGainAttributeEval

Hinh 2.11. Chon Gain Ratio

Sau khi chay thuat todn nay véi cac lya chon trén ta thu dugc két qua nhu sau:
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& Weka Explorer — [m] *
[ Preprocess I Classify I Cluster T Associate I Select attributes I Visualize }
Classifier
Choose | Attril lassifier -E "weka attributeSelection GainRatioAttribute Eval " -5 "weka attributeSelaction Ranker-T-1. 7876931 348623157E308 -MN -1" -\ weka cl
Test options. _ Classifier output
(®) Use training set Instances: 265

) Suppliedtest set AtTribuces: €
quan_he_phap_luat
I_J Cross-validation co_chung
tuoi_nguyen_don
I_) Percentage split tuoi_bi_don
- do_lech tuoci
L Wore options... ] quyet_dinh
Test mode: evaluate on training data
| (Nom) quyet_dinh E === Classifier model (full training set) ===

Start AttributeSelectedClassifier:

Result list {right-click for options})

15:39:48 - meta Aliribute SelectedClassifier
15:43:44 - meta AltributeSelectedClassifier

=== Attribute Selection on all input data ===

meta AtiributeSelectedClassifier Search Method:
Attribute ranking.

Attribute Evaluator (supervised, Class (nominal): € quyet dinh):

Gain Ratic feature evaluator

Ranked attributes:
0.08%3 1 quan_he_phap_luat
0.02245 3 tuoi_nguyen_don
0.00%02 5 do_lech_tuoi
0.0056 2 co_chung

T~

LA

Status

oK

Hinh 2.12. Két qud thuc hién véi lwa chon Gain Ratio

Panh gia két qua phan 16p véi mau dit liéu s6 14 cua cay 1a 14, kich thude 1a

cua cay 20 va thoi gian thyc hién 0.01s.

Cdc chi s6 phdn I6p véi lya chon Gain Ratio:

e Do phan 16p chinh xac cua dir liéu: D6 phan 16p dat két qua chinh xé4c rat cao

cua thuat todn véi 221/265 tuong duong 83.3962 %;

e DO phén 16p khong chinh xé4c cua dir liéu: Do phan 16p dat két qua khong

chinh xac cua thuat toan 44/265 tuong duong 16.6038 %.

Pdnh gid chi s6 Gain Ratio cho tirng thudc tinh:

Bang 2.7. Bang xép hang chi s6 Gain Ratio

Xép hang

Thudc tinh dac trung

Chi sb Information Gain

1

quan_he_phap_luat

0.0893

tuoi_nguyen_don

0.02245

do_lech_tuoi

0.00902

co_chung

0.0056

gl B~ W DN

tuoi_bi_don

0.00164
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Dua trén viéc xép hang cac dic trung dua trén chi sé Gain Ratio twong tng,
ta c6 thé biét dugc mirc d6 thong tin chira trong mdi dic trung va mic quan trong
cta dic trung d6, hay tam anh hudng cia dic trung d6 1én két qua quyét dinh coa
tham phan. O day thudc tinh quan_he phap luat duoc chon lam gdc dé phat trién
cdy quyét dinh. Tuy nhién so voi lya chon Information Gain thi thudc tinh
quan_he phap luat v6i lya chon Gain Ratio c6 gié tri nhé hon.

M®6 hinh cay

quan_he_phap_luat

| TS

=MTGD ™ _=NN =NT =THH =BT =MT__"=MTKT _"=BLGD

7 i

Yab (51.nr5.n)‘

Huagial (2407 m‘

fui_nguyen_don

£a_chung

/N

=khong =00

/o

Hoagil (1.0 n)‘

Nebay (33.07.0)

do_lech_tugi

s=f =510

.

Hoagiai (5.0

) et 13 D)|

/N

==

/

et 10 04 D)|

=53]

\

Hoagil (1,05 n)‘

tuoi_hi_don

= khang

/

et (1.0 .n)‘

Yob (221 m|

a

===]0

=00

\

Xetxumamsu)| Huag\a\(MDIED)|

Hinh 2.13. Cay quyét dinh véi lya chon Gain Ratio

C4 hai lya chon trén déu cho sinh ra cung mot cay va bd ludt nhu nhau:
quan_he phap_luat = MTGD: Xetxu (51.0/5.0)
quan_he phap_luat = NN: Hoagiai (24.0/7.0)
quan_he_phap_luat = NT
| co_chung = khong
| | tuoi_nguyen_don = <=30: Xetxu (10.0/4.0)
| | tuoi_nguyen_don = >30: Hoagiai (11.0/5.0)
| co_chung = co: Hoagiai (31.0/3.0)
quan_he_phap_luat = TNXH: Xetxu (33.0/7.0)
quan_he phap luat = BT
| do_lech_tuoi = <=5: Hoagiai (5.0)
| do_lech _tuoi =5 10: Xetxu (13.0)
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| do_lech_tuoi = >10: Hoagiai (1.0)

quan_he phap_luat = MT

| tuoi_bi_don = <=30: Xetxu (6.0)

| tuoi_bi_don =>30

| | co_chung = khong: Xetxu (13.0/5.0)

| | co_chung = co: Hoagiai (14.0/6.0)

quan_he phap_luat = MTKT: Xetxu (31.0/1.0)

quan_he_phap_luat = BLGD: Xetxu (22.0/1.0)

Tu cay quyét dinh trén ta c6 bo luat duge chuin hoa dudi dang if-then:

1. Rule 1: IF quan_he_phap_luat = "MTGD" THEN quyet_dinh="Xetxu";

2. Rule 2: IF quan_he_phap_luat = "NN" THEN quyet_dinh="Hoagiai";

3. Rule 3: IF quan_he phap luat = "NT" AND co_chung = "khong" AND
tuoi_nguyen_don="<=30" THEN quyet_dinh="Xetxu";

4. Rule 4: IF quan_he_phap_luat = "NT" AND co_chung = "khong" AND
tuoi_nguyen_don=">30" THEN quyet_dinh="Hoagiai";

5. Rule 5: IF quan_he_phap_luat = "NT" AND co_chung = "co" THEN
quyet_dinh="Hoagiai";

6. Rule 6: IF quan_he_phap_luat = "TNXH" THEN quyet_dinh="Xetxu";

7. Rule 7: IF quan_he phap _luat = "BT" AND do_lech tuoi="<=5" THEN
quyet_dinh="Hoagiai";

8. Rule 8: IF quan_he_phap_luat = "BT" AND do_lech_tuoi="5 10" THEN
quyet_dinh="Xetxu";

9. Rule 9: IF quan_he_phap_luat = "BT" AND do_lech tuoi=">10" THEN
quyet_dinh="Hoagiai";

10. Rule 10: IF quan_he_phap_luat = "MT" AND tuoi_bi_don="<=30" THEN
quyet_dinh="Xetxu";

11. Rule 11: IF quan_he _phap_luat = "MT" AND tuoi_bi_don=">30" AND
co_chung="khong" THEN quyet_dinh="Xetxu";

12. Rule 12: IF quan_he _phap luat = "MT" AND tuoi_bi_don=">30" AND
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co_chung="co" THEN quyet_dinh="Hoagiai";

13. Rule 13: IF quan_he_phap_luat = "MTKT" THEN quyet_dinh="Xetxu";

14. Rule 14: IF quan_he_phap_luat = "BLGD" THEN quyet_dinh="Xetxu";
2.4. Két luan

Weka gitip tao ra cdy quyét dinh va bo luat tir tép data_toaan.arff mot cach dé
dang va truc quan rat hiéu qua.

Khi 4p dung thu vién J48, ta lya chon phuong thirc dinh lugng (evaluator) la
Information Gain, nghia 1a ching ta mudn danh gia mitc anh huéng cia ting dic
trung 1én quyét dinh thong qua murc Information Gain ciia dac trung d6. Thém vao
d6, ta str dung phuong phap xép hang (Ranker) dé tim ra cac dic trung co6 mirc
Information Gain cao nhat dé tham gia vao xay dung cay quyét dinh. S6 luong cac
dac trung duoc lua chon sau khi xép hang phu thudc vao ngudong dugc xac dinh sau
khi ta Iira chon cac théng sé cho qua tinh cit tia cay quyét dinh.

Tur dit liéu dau vao danh gia do hiéu qua phan 16p dir liéu 14 rat cao véi do
chinh xéc 1a 83.3962 %, khong chinh xdc cta thuat todn chi 16.6038 %.

Véi viée co thé tu thay doi quyét dinh va thém quyét dinh thuc té vao co so
dir liéu san co, phan mém s& khong nging dugc phét trién va hoan thién nham dua
ra nhitng quyét dinh chinh xac, sat v6i thyuc té hon.

Chuong trén da thé hién viéc phan 16p cac 4n hon nhan véi phan mém Weka.

Vi bd luat duoc sinh 13 co s¢ dé thuc hién x4y dung phan mém hé thong hd

tro ra quyét dinh vé hoa giai, ddi thoai dugc trinh bay tai chuong 3 cua luén van.



58

CHUONG 3.
XAY DUNG HE THONG HO TRQ RA QUYET PINH VE
CAC TRANH CHAP HON NHAN VA GIA PINH

Chuong nay trinh bay hién trang xu li dit li€u xir &n hon nhan va phan tich,
thiét ké, xay dung co s& dit liéu trén SQL SERVER, nhim trg giup quyét dinh xir 4n
hon nhan.

3.1. Nhu ciu vé co sé dir liéu cac ban an hon nhan gia dinh
3.1.1. Nhu c4u vé xiy dung co’sé' dir liéu vé cdc ban 4n, quyét dinh cia Toa 4n

Cung v6i sy phat trién ciia kinh t& x4 hoi trong nhitng nim gan day thé hién
qua cac chi s6 va céac bao céo tich cuc tai cac ky hop Quédc hoi thi bén canh d6 cung
ton tai nhirng théach thirc vé cc van dé chinh sach an sinh x3 hoi, tranh chép xa hoi,
cac vu vigce lién quan dén linh vuc hinh sy, dan sy, kinh doanh thuong mai, lao
dong, hanh chinh, tré vi thanh nién va hon nhan gia dinh ngay cang tang, do cling la
thach thirc khong nho véi nganh Toa an nhan dan.

Cu thé cac vu viéc thu Iy hang nam tang cao trong khi nhan su can bd Tham
phan, Thu ky, Hanh chinh tu phap,...khong ting. Puoc thé hién qua cac con sd sau:
Tir ngay 01/10/2018 dén ngay 30/9/2019, cac Toa an da thy Iy 625.979 vu viéc[10],
d3 giai quyét duoc 500.361 vu viée (dat ty 16 80%); so voi nam 2018, sb vu viéc da
thu Iy ting 69.141 vu (bang 12,4%), di giai quyét ting 58.808 vu (bang13,3%).

Vé6i nhan sy can bd Toa an hién nay s6 lwong Tham phan hién nay vao
khoang 4000[12] nguoi nhu vay trung binh hang nim mdi Thiam phan phai thu ly
va xem xét giai quyét khoang 150 vu, viéc. Vi mot sé cac Toa an nhu Tda an nhan
dan thanh ph Ha Noi, thanh phé H5 Chi Minh, thanh ph Hai Phong 1a nhimg don
vi thu ly cao nhat ca nude thi con sb vu, viée v6i can xem xét thu ly 1a rat cao. Day
la mot ap luc 16n voi can bd nganh Toa an no6i chung va véi cac Tham phan noi
riéng dam bao cong tac giai quyét cac vu viéc phuc vu ngudi dan duoc hiéu qua,
dung tién d9. Pic biét voi cac vu viéc vé hon nhan gia dinh chiém ty 1& hon

53%[11] trén tong cac loai vu viéc (Hinh sw, Dan sy, Hon nhan va gia dinh, Kinh
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doanh thuong mai, Hanh chinh, Lao dong).

Qua khdo sat kho khan thyc té 13 khi tiép nhan cac don khai kién cu thé véi
linh vuc hon nhén gia dinh ThAm phan duoc phin céng xem xét can nghién ciru ki
n6i dung don va nhitng thong tin nguyén don, bi don dé quyét dinh xem vu viéc nay
c6 thé hoa giai hay khé hoa giai ma phai mo phién toa xét xtr. Viée quyét dinh nay
can nhanh chong khong anh hudng dén quyén loi cia nguoi dan, tuy nhién véi
lugng vu viéc ngay cang 16n thi day 1a ap luc khong nhd.

Do vy van dé dit ra can phai c6 giai phap hd tro nghiép vu cho cong tac
xem xét thu Iy vu viéc 1a hudng di rat can thiét. Vay hudng di d6 1a gi?

Trong nhiing nim gan ddy cong nghé thong tin phat trién rat manh, dic biét
vé céc cong nghé 4.0 nhu s6 linh vuc dir liéu 16m, tri tué nhan tao, ...

Véi nganh Toa an c6 thé hudng t6i twong lai phat trién Toa an thong minh
dua trén viéc khai pha kho dir liéu vé cac ban an, quyét dinh cta Toa an hd tro cong
tac xem xét giai quyét cac vu viée trong d6 ¢ vu viéc vé hon nhan gia dinh.

Cung véi viéc diy manh cai cach hanh chinh va hudng toi giai quyét cac vu
viéc dugc nhanh chong, can xay dung mot co so dir li€u va phén mém ap dung khai
kha dit liéu vé cac ban an hd tro ra cac quyét dinh nhanh choéng kip thoi.

3.1.2. Thii tuc gidi quyét ly hon tai Toa dn

Thu tuc giai quyét ly hon tai toa an dugc quy dinh cu thé vé quyén ciia vo/chong
trong viéc yéu cau toa an giai quyét ly hon va cac ndi dung khac lién quan nhu sau:

Quyén ly hon va cin cr cho ly hon : Vé nguyén tic vo, chong hoic ca hai
ngudi cd quyén yéu cau Toa an giai quyét viéc ly hon. Tuy nhién truong hop vo
dang mang thai hodc dang nudi con dudi mudi hai thang tudi thi nguoi chong khong
c6 quyén yéu cau xin ly hon. Toa 4n xem xét, quyét dinh cho ly hon khi dap ung du
cac diéu kién sau day:

1. Tinh trang cta vg chong tram trong;
2. Doi séng chung khong thé kéo dai;
3. Muc dich cta hon nhan khong dat.
Thu tuc thuén tinh ly hon (hai vo chong dong thudn ly hon) :


https://luatminhgia.com.vn/kien-thuc-hon-nhan/thu-tuc-thuan-tinh-ly-hon.aspx
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e Diéu kién tién hanh thu tuc thuan tinh ly hon (1) Hai bén that sy tu nguyén ly
hon; (i1) Hai bén da thoa thuan dugc voi nhau vé viée chia hodc khong chia
tai san, viéc trong nom, nudi dudng, cham séc, gido duc con; (iii) Sy thoa
thuan ctia hai bén vé tai san va con trong ting trudng hop cu thé nay 1a bao
dam quyén loi chinh dang cta vo va con.

e Thu tyc thudn tinh ly hon (i) Pau tién, nguoi khoi kién ndp ho so khoi kién
vé viéc xin ly hén tai TAND quan/huyén noi cu trd, lam viéc cta vo hodc
chong; (ii) Budc 2 : Sau khi nhan don khéi kién cing ho so hop 18 Toa an
trong thoi han 05 ngay 1am viéc Toa an kiém tra don va ra thong bao ndp tién
tam Gng an phi cho ngudi khai kién; (iii) Bude 3: nguoi khoi kién nop tién
tam ung an phi dan sy so tham tai Chi cuc thi hanh an quan/huyén va ndp lai
bién lai tién tam tng 4an phi cho Toda an; (iv) Budc 4: Trong thdi han 15 ngay
1am viéc Toa 4n tién hanh md phién hoa giai; (v) Budc 5: Trong thdi han 07
ngay ké tir ngay hoa giai khong thanh (khong thay doi quyét dinh vé viéce ly
hén) néu cac bén khong thay doi y kién Toa an ra quyét dinh cong nhan

thudn tinh ly hon.
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~ 2 A
QUY TRINH GIAI QUYET
GU1DON
KHOTKIEN
PEN TOA AN

CTTBT TA

Phéan cong
Thim phan
xem xét don
khéi kién

NKK stra d6i,| <=1
b6 sung va |thang

gtti lai don

cho TA

<=5 ngay

Chuyén don
cho TA ¢6
thdm quy&n

Yéu ciu stra
d8i, b8 sung|

Thu ly

vu dn

Th&m phéan NKK (Ngudi
phai ra mot khdi kién)
trong cac QP khiéu nai vé

sau: viéc trd lai don

NKK c6 thé tiép
Nhén lai don Gitt nguyén
khéi kién viéc trd lai do’

tuc khiéu nai
1én TA cdp trén
G&i TB thu ly vu
an cho cac bén
lién quan va
phén cong TP
giadi quyét vu &n

thuan véi nhau
Tién hanh vé viéc gidi quyét

hoa giai

Hoa giai
khong thanh

Puong sy théa

1 thang Q N s
FUNRTEPIEN uyét dinh
M& phién tda Y
Py o ook aang_ dwavuan
c6 thé 2 thang) ra xét xuw

Hinh 3.1. Trinh tw gidgi quyét

Tré lai don

(Nguon: https://danluat.thuvienphapluat.vn)

e Thu tuc don phuong ly hén (ly hon theo yéu cau mot bén) nhu sau: Trinh ty
xin ly hén (i) Budc 1: nguoi khai kién ndp hd so khoi kién vé viéc xin ly hon
tai TAND quan/huyén noi bi don (chéng hodc v@) dang cu trt, lam viéc; (ii)
Budc 2: Sau khi nhan don khéi kién ctng hd so hop 1& Toa an sé& ra thong
bao ndp tién tam tng an phi cho ngudi khoi kién; (iii) Budc 3: ngudi khoi
kién nop tién tam ung an phi dan su so thdm tai Chi cuc thi hanh &n
quan/huyén va ndp lai bién lai tién tam Gng an phi cho Toa 4n; (iv) Budc 4:

Toa 4n thy 1y vu 4an, tién hanh giai quyét vu an theo tha tuc chung va ra Ban

an hodc quyét dinh giai quyét vu an.

Thoi gian giai quyét (i) thoi han chuan bi xét xir: Tir 4 dén 6 thang ké tir ngay
thu Iy vu an; (ii) thoi han mo phién toa: Tir 1 dén 2 thang ké tir ngay ¢ quyét dinh

dua vu an ra xét xu.


https://luatminhgia.com.vn/kien-thuc-hon-nhan/thu-tuc-don-phuong-ly-hon.aspx
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3.1.3. Hién trang di¥ ligu vé cdc ban dn hon nhén gia dinh

No1 dung vé céc ban 4n hién tai cua nganh Toa an dugc ghi cac s6 theo ddi
hodc mét sé don vi ghi lai trén bang tinh, co nhiéu dic trung. Tuy nhién chua co
phan mém quén 1y liu trit tip trung co s& dit lidu cac ban an, quyét dinh cta Toa an.
No6i dung nay dugc goi 1a sb thyu 1y va theo dBi két qua giai quyét cac vu viéc hon
nhan gia dinh.

SO THU LY VA[KET QUA GIAI QUYET CAC VU VIEC HON NHAN GIA PINH SO THAM

NGUOT CO .
. quvxior, [ HOTEN
. |poxsmér| wemiave | NGUOIBAO

NCUVEN BON HOAC NCUOT | (0

b YEU cAu N (s cia| Ly ouar | VEQUIEN, | QTANEE
. . |0 Quax. | 5o LOTICHHOP| o 11

e | ro crve [ PHAP CUA
pe

BUONG SU

1 2 3 4 5 5 7 8 9 10

N gu}'enll;[:jng Hiu rmr\JIohndA.rmm Bieme
- oody BLO9641299 || v /w nat
155|010 DleT4-22-06 1987 2017 n:.c ;’]m.g
312017 | TimesCity, phimg | Die: 59 AvonGrove, ST 300000 |5
Minh Khai, quin Hai Ba|  Bletchley Milton TP]%’”“‘*‘ vhen
Treng, HaNgi | Keynes, MK37BL, UK e
Nguyén Thi Bich Ha .
B e | Neuyéa VanHoa muaonf
 1os8 . 1955 BLosss19s [ Trehén
02.10(Drc: S643,ng5 0, phd| 2017 nhin
5 ¢ . )
13612017 | Neuvén An Ninh, t6 20 f;;f;‘"’;‘lg G’;‘Si‘:‘kf ST-3000004 | va gia
N N . - - 1, phong 6. a z. TpLlaVinh -
Hoéng Mai, Hi " dinh
an °;f‘§‘ 352 |Tp Odessa, CH Ukraina Trung

Hinh 3.2. Bing thong tin theo déi két qua gidi quyét dang tép excel
(Nguon: Toa én nhan dén thanh phé Ha Néi)

3.2. Phén tich bai toan vé quan 1y 4n hén nhan
3.2.1. Thong tin nguyén don
Céc thong tin co ban ctia bén Nguyén don:

e Ho va tén;

G101 tinh: Nam/Nir;

Nam sinh;

Tuoi: Tuoi ctia nguyén don khi ndp don ra toa;

e Dia chi;
e Con chung.
Mbi mot ban an s& c6 ma vu viée riéng giup cho viée quan ly dé dang hon.
3.2.2. Thong tin bi don

Céc thong tin co ban lién quan dén bén Bi don:
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e Hovatén;
e Gidi tinh: Nam/Ni;
e Nam sinh;
e Tudi: Tudi cua bi don khi ndp don ra toa.
e Dia chi.
3.2.3. Théng tin quyét dinh
Vé6i mdi quyét dinh cua toa 4n, s& bao gdm cac thong tin vé ngay thy 1y ban
an, thAm phan phu trach, két qua cta vu viéc va quan hé phéap ludt cua hai phia
nguyén don va bi don.
e Ngay thu 1y ban an: Ngiy toan an tiép nhan thy 1y ban 4n tir phia
nguyén don.
e Tham phan: Ho va tén tham phan phu trach vu viéc.
e Két qua: Két qua cta vu viéc duogc toa an tuyén bd (hoa giai hay xét
Xu).
e Quan hé phép luat: Cac nguyén nhan dan dén viéc dé don (i) Mau
thuan gia dinh; (ii) Bao luc gia dinh; (iii) Yéu t6 nudc ngoai; (iv)
Mot nguoi mat tich; (v) Ngoai tinh; (vi) Bénh tat, khong c6 con; (vii)
Mau thuén kinh té; (viii) Nghién ruou bia, co bac, ma tiy.
3.3. Thiét ké co' s& dir liéu &n hon nhan gia dinh
3.3.1. Co so dir li¢u an hon nhdn gia dinh
Co s6 dit liéu vé cac vy, viéc vé hon nhan gia dinh trén hé quan tri co s¢ di

litu SQL SERVER 2012 cu thé 1a anhonnhan.
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Lz Microsoft SOL Server Management Studio
File Edit VYiew Debug Tools Window Help

P T S @ | S NewQuery [y pR bR G| 4 a9 -

Object Explaorer > 1 X
Connect~ 3 I m EQ

= Ijj HIEPMT_LEMOYO (SCL Server 11.0.2100 - HIEPMT_LENOVOWHiep)
= 4 Databases
[ System Databases
[ Database Snapshots
] Anhonnhan|
[ Security
[ Server Objects
[ Replication
[ AlwaysOn High Availability
[ Management
[ Integration Services Catalogs
[Tl SOL Server Agent (Agent XPs disabled)

Hinh 3.3. Co sé di ligu vé dn hon nhin

- M6 hinh khai niém gom céc thuc thé va lién két giita cac thyc thé.

QuyetDinh
?  MaVuViec
MNgayThuly
KetQua
ThamPhan
QuanHePhapLuat

NguyenDon
F MaVuViec
HoTen

BiDon
® MaVuViec

HoTen
GieiTinh

MamSinh

GieiTinh

MamSinh
Tuoi

DiaChi
Conchung

Tuoi
DiaChi

Hinh 3.4. So' do thuc thé quan hé ciia bdi todn
Céc bang dir liéu dugc thiét ké theo mo hinh khéi niém. Co s¢ dit lidu co so
nhiéu bang quan hé. N6 duoc thiét ké v6i 2 quan hé:
e Bang NguyenDon, cho biét cic thong tin co ban ctia bén nguyén don.
e Bang BiDon, cho biét cac thong tin co ban ciia bén bi don tuong tng
e Bang QuyetDinh, cho biét thong tin vé két qua cua vu viéc, thim phan giai

giai quyét véi nguyén don va bj don twong tng.
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= | J AnHonNhan
i [l Database Diagrams
=] 3 Tables
# [ System Tables
# 2 dbo.BiDon
i/ 3 dbo.NguyenDon
# = dbo.QuyetDinh

Hinh 3.5. Cdc bdang quan hé cia co so dir li¢u
3.3.2. Thiét ké chi tiét cdc bing di ligu
Phan nay gidi thiéu cac bang dir liéu theo thiét ké logic va thiét ké vat 1i. Cac
thudc tinh dugc xac dinh (i) kiéu dit liéu; (i1) do rong cua thé hién dit liéu; (ii1) rang
budc dit lidu. M6 ta ¥ nghia ciia timg thudc tinh c6 trong bang chi tiét ciia hé quan tri.
3.3.2.1. Bang dit liéu vé nguyén don
Bang NguyenDon ¢0 7 thudc tinh.

Column Name Data Type Allow Mulls
T MaVulViec int O
HoTen nvarchar{100) O
GiiTinh nvarchar(10] O
MamSinh int O
Tuoi int O
DiaChi nvarchar{100) O

p  Conchung nvarchar(30) |:|

Hinh 3.6. Lwgc dé bing nguyén don
Bang c6 khoa chinh (Primary Key) 1a MaVuViec.
3.3.2.2. Bang dit liéu vé bi don
Béng BiDon c6 6 thudc tinh.
Bang c6 khoa chinh (Primary Key) la MaVuViec.

Column Mame Data Type Allow Nulls
b? MaWuViec int O
HoTen nvarchar{100) O
GioiTinh nvarchar(10) O
Namsinh int O
Tuoi int ]
DiaChi nvarchar({100) [

Hinh 3.7. Lwgc dé bing bi don
3.3.2.3. Bang dit liéu vé quyét dinh
- Bang QuyetDinh c6 5 thudc tinh.
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- Bang c6 khoa chinh (Primary Key) la MaVuViec.

Column Name Data Type Allow Nulls
b2 | MaVuviec int |
MgayThuly date 1
KetQua nvarchar{100) O
ThamPhan nvarchar(50) 1
QuanHePhaplLuat rvarchar (100) 1

Hinh 3.8. Lwgc dé bing quyét dinh
3.3.3. Quan hé giita cac bang dir liéu
Bang QuyetDinh co truong MaVuViec 1a khoa ngoai, tham chiéu dén trudong
MaVuViec cua hai bang NguyenDon va BiDon dé 1ay ra cac thong tin cia nguyén

don va bi don.

QuyetDinh

? MaVuViec
MNgayThuly
KetQua
ThamPhan
QuanHePhapLuat

8 g

=1

%

NguyenDon
¥ MaVuViec
HoTen

BiDon

? MaVuViec
HoTen
GioiTinh
NamSinh

GioiTinh
MamSinh
Tuoi

DiaChi

Tuoi

DiaChi

Conchung

Hinh 3.9. Lwgc dé co sé div liéu
3.4. Xay dung hé thong tro giup quyét dinh trong méi truong C#

Visual Studio 13 mot "céng cu hd trg 1ap trinh ndi tiéng" cia Microsoft hién nay
ma chua co phén mém nao c6 thé thay thé dugc nd. Phan mém Visual Studio duoc viét
chinh bang hai ngén ngir d6 1a VB++ va C# day 1a hai ngdn ngir giup nguoi ding c6
thé 14p trinh duoc hé théng mot cach d& dang nhét thong qua Visual Studio.

3.4.1. Chikc nang Tro gitip ra quyét dinh

Chtc ning chinh ciia phdn mém 1a chirc ning trg giup ra quyét dinh tir thong

tin dau vao cta nguyén don va bi don dugc xay dung trén bd lut tr phan mém

Weka.
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1 Hething hd o ra quyét dnh hoa gi, d6ithoai = 0 X

Thong tin vy viéc hon nhén va gia dinh
| |

k‘ét . .‘ .

4 l_’

e

¥

Hinh 3.10. Giao dién chinh

Khi Tham phan dugc phan cong xem xét mot don vé vy viéc hon nhan va

giai dinh bao, Thim phan d6 s& xem xét ndi dung don va danh gia xem thudc quan

hé phép luat nao theo bg luat tb tung dé lua chon.
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Nhép thong tin dau vao cua don:

1 Hethéng hé trgra quyét dinh hoa g, d6ithoai = JEE X%

Théng tin vu viéc hdn nhan va gia dinh
Ténnguyéndon  pren TCén g |
E

[751/5/4742850 i g 168

' 5-1989
{ [Phing 4C3T6 21 g 124 Phé g Turg Thrh Xoin |

e -

el

Ut

i 4y

Hinh 3.11. Nhdp thong tin don ly hon
Thuyc hién chirc ning “Tro gitp ra quyét dinh”: Khi Thim phan nhap day dua
thong tin nhu hinh trén va thuce hién “Tro giup ra quyét dinh” hé thong dua ra két

qua tro gitp c6 két qua 1a “Xét xi” nhu sau:
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. Héthéng hétrora quyét dinh hoa giai, d6i thoai

= [m]
Thong tin vu viéc hén nhan va gia dinh

<

NowinVanromg |

26 November 2016 -

>

ala

tdinh: - Xé&t xu

- ,' M. y
X0 B | i | Tmcwiogipansiam | Thost

Hinh 3.12. Két qud tre gip ra quyét dinh

Thue hién chic ning “Luu”: Thim phan xem két qua tro giup va luu két qua
trg giup va hé thong phuc vu cong tac luu trit co sé dit liéu vé cac ban 4n va hd tro
tim kiém thong ké, giam sat thuc hién,...

@ He théng hé tro ra quyét dinh hoa gidi, d6i thoai

e o x
Théng tin vu viéc hén nhan va gia dinh I s

6 November 2016 B

i

 quyét dinh: xKa

g | L ul?]mwxswmpmm| | Thoat |
- -

Hinh 3.13. Luwu két qud tro givip ra quyét dinh
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3.4.2. Chirc niing tra civu ban dn, quyét dinh
Churc nang nay phuc vu viéc tra ctru thong tin vé cac vu viéc, ban an, quyét

dinh cua Toa an theo cac thudc tinh thong tin dau vao

@ Tra ciu vu viéc hén nhan gia dinh = m] X
Tudi vo: v Quan hé phap luat: ¥ Quyét dinh: i
Tudi chéng: v Chénh léch tudi vg chéng: v

Tim Kiém BatDau Lai

M& Vu Ngay Két P , ez A o s Gioi A

Viee Thu Ly Qua Tham Phan Quan Hé Phap Luat Nguyén Bon Tinh NE
3 19/05/2016 |Xétx  |Bui Thi Thanh Phirong | Do nghién rzou, c6 bac, ma tdy |Pham Thi C&m Dung N

2 06/05/2016 | Xét xir Bui Thi Thirc Bao Iuc gia dinh Nguyén Thanh Binh N

3 16/05/2016 |HoOa gidi | Chu Minh Sang |Mau thudn gia dinh 6 Thi Nhung N

4 23/05/2016 | Xét xir Diép L€ Quynh Anh Méurthurén gia dinh L€ Thi Uyén N

5 |16/03/2016 |HOagidi | Danh D& Ngoai tinh Than Thi Thao |N&

6 |10/05/2016 |Hoa gidi | Dwong Hong Phyong | Mau thudn gia dinh Nguyén Thi Hao NiF

7 20/09/2016 | Xét x&r Duong Thi Huyén Trang | Do nghién rou, c& bac, ma tiy |Phan Thi Hong Nhung N

8 02/03/2016 | Xét x(r Gian Thi Dung Mau murénrgia dinh 6 Thi Hrong N

9 15/10/2016 | Xét xir Hoana Thi Xuin Mat thudn kinh té Natvén Quunh Anh NiF X
< >

Trd gidp ra quyét dinh Thoat

Hinh 3.14. Man hinh tra citu thong tin bin dn, quyét dinh
Thyc hién tra ctru thong tin: Khi can bd dugc phan quyén, hoac lanh dao
mudn xem xét két qua tro giup cua hé thdng va tra ctru thong tin lién quan vé
nguyén don, bi don,...Can bd Toa an nhip vao cic thong tin can tra ciru va thuc

hién “Tim kiém” hé thong s& hién thi danh sach va ban an, quyét dinh can tra ctru:
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. Tra clu vu viéc hén nhan gia dinh - o X

Tudi vo: |<30 v Quan hé phap luat: Ngoaitinh -
s / 4 \]
.@:ﬂm PE— Chénh léch tusi vo chdng: v "%
R\
Tim Kiém BatP3au Lai
/ il ~
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Ngay Két Quan Hé

Thu Ly Qua Tham Phan Phap Lut Nguyén Bon
01/11/2016 |Hdagiai | L& Trong Heng Ngoai finh Nguyén Thi Phirong Hanh | Ni 1987
|31/01/2016 Hoagiai | Nguyé&n Thi Kim Chi |Ngoai tinh Nguyén Thi Hrong Lan [N 1988

Trd gitp ra quyét dinh

Hinh 3.15. Két qud tra civu thong tin bén dn, quyét dinh
3.3. Két luin

Chuong trén da trinh bay hé théng truy cap dir liéu va trg giup ra quyét dinh
vé 4n hon nhan. Hé thong st dung (i) hé quan tri co s¢ dir liéu SQL SERVER; (ii)
moi truong Visual CH.

Ung dung v6i giao dién phu hgp, thuan tién don gidn cho nguoi st dung, cac
chtrc ning dap Gmg yéu cau trong d6 ¢ chirc ning “Trg gitp ra quyét dinh” dugc
thue hién v6i dau vao 1a cac thong tin vé nguyén don, bi don, quan hé phap luat xt
ly hd tro ra quyét dinh dugc xay dung trén b luat dugc tao ra tir cay quyét dinh tai
chuong 2.

Thong tin tr co s¢ dit li¢u 1a hiru ich ddi vé6i viée tra ctru cac 4n hon nhan,

cling nhu dua ra phuong an du thao an méi, trude tinh hudng can trg giup, tu van.
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KET LUAN

Nhiing két qua dat dwoc

Lu4n vin d3 trinh bay nhu cau xay dung va st dung hé thdng tro gitp quyét
dinh trong viéc thu ly, xem xét dua ra quyét dinh vé vu, viéc trong linh vuc hon
nhan va gia dinh. Ban an, quyét dinh vé hon nhdn gia dinh dugc dé cap nhu dbi
tuong dé thuc hién viéc ra quyét dinh véi vy, viéc vé hon nhan gia dinh dua trén
khai pha dir liéu vé cac ban an, quyét dinh cua Toa an.

Trong qua trinh thuc hi¢n va hoan thién luin van véi sy hudng dan cua gido
vién hudng dan t6i da thuc hién, hoan thién va dat duoc mot s6 két qua nhu da néu
trong muyc tiéu ciia dé cuong cu thé nhu sau:

Chuong dau d3 trinh bay va hiéu duoc ndi dung tong quan, kién trac, cac
chtrc nang, phan tich 16p va du doan, phan cum khai pha dit liéu. Khai niém vé céac
hé thdng ra quyét dinh, phan loai cic hé thdng ra quyét dinh, ciy quyét dinh trong
do da thyc hién nghién ctru, phan tich danh gia chung céac thuat toan phan 16p dir
li¢u 1a thuat toan ID3 va thuat toan C4.5. Qua d6 danh gid dugc thuat toan C4.5 1a
thuat toan xtr Iy day du cac van dé phan 16p dir liéu va phd bién nhét, day 1a co s
lua chon ap dung thuat toan nay vao viéc xay dung hé théng ho tro ra quyét dinh vé
hoa giai trong céc tranh chap vé hon nhan giai dinh.

Chuong thir hai ap dung duoc viéc thir nghiém phuong phap phan 16p bang
ciy quyét dinh sir dung thuét todn J48 trong bo cong cu phan mém WEKA, két qua
dua ra duoc 1a cay quyét dinh va bo luat phan 16p 4p dung xay dung phan mém hd
trg ra quyét dinh.

Chuong cudi da xay dung co so dit liéu va phan mém hd tro ra quyét dinh ma
luan vin dé xuét su dung trong cong vi¢c cua Toa an. Co s¢ dit li€u st dung hé
quan tri co s& dit lieu SQL SERVER. Viéc dua cong nghé thong tin va truyén thong
vao cong tac hd tro giai quyét vu viée trude hét can hé théng thong tin; ma cbt 16
clia né 1a co so dir lidu vé an va cai dat thuat toan phéan 16p dir liéu. Poi v6i ludn

van, do 1a co s¢ dir liéu vé cac an hon nhan gia dinh va thuat toan phan 16p dir licu
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dua trén cdy quyét dinh. Nhimg két qua nay co y nghia khoa hoc thuc tién va cé
hudng goi mé cho viée nghién ctru tiép theo cho cac linh vuyc té tung khac cia Toa
an nhu hinh sy, dan su, kinh doanh thuong mai, lao dong, hanh chinh. La yéu tb

huong téi xay dung Toa an thong minh.

Huwéng nghién civu phdt trién ciia ludn vin
Trong gi6i han cua luan van hé thong méi xay dung thtr nghiém trén bo dir
lidu thyc té con han ché tir s6 thu 1y va két qua giai quyét cac vu viéc hon nhén gia
dinh so tham cta Toa an nhan dan thanh phd Ha Noi. Do ludn van dé xuit (i) hé
thong co sé dit liu; (ii) phan loai tu dong cac ban 4n hon nhan gia dinh, nén hudng
tiép theo sau luan van cia hoc vién sé€ 1a :
e Hoan thién va phat trién hé théng co so dit lidu da tao ra trong qua trinh
1am lun vin tot nghiép;
e Hoan thién cac chitc ning ctia phan mém hudng téi ap dung thuc té;
e BO sung dir liéu qua khtr vé cac an hon hon nhan gia dinh, dit liéu cua cac
don vi Toa an khac trong nganh Toa an;
e Nghién ctru thém céc thuat toan khac nhu C5.0, SPRINT;
e Nghién ctru xdy dung hé théng mé rong ap dung cho cac linh vuc t6 tung
khac nhu hinh sy, dan su, hanh chinh, lao dong, kinh doanh thuong mai.
Thuc té trong cong tac thu 1y giai quyét vu, viéc va xét xir con nhiéu yéu t6 va can
phai nghién ctru doi hoi tinh chat ché can ctr theo cac luat, bo luat tb tung tai Viét
Nam. Hé thong phan mém dugc xdy dyung trong luan vin mang tinh chat “hd tro” ra
quyét dinh tro gitp cho cong tac giai quyét vu, viéc ngay cang nhiéu dugc nang cao

va hiéu qua hon trong cai cach tu phép tai Toa &n nhan dan.
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PHU LUC
1. Cac doan mai sit dung chuin héa dir liéu
Chuan hoéa dit liéu tir tép excel sang tép data_toaan.arff.

1.1.Doc dir liéu

from pandas import ExcelFile
from case import Case

pd.options.mode.chained assignment = None
% MLRE:- get discrete data

df = pd.read excel('source.xlsx'}

ids = df['id"']

dates = df['date']
legal relas =

defendant _ages
decisions = df['decision']

length = len(legal relas) - 1
distances = []
Jfor i in range(0, length):

relation = legal relas[i]
decision = declisions[i]

corr legal re.search{r'‘d", relation)
corr decis = re.search(r'\d', decision)

legal relas[i] = int(corr_legal.group())
i deciszionsz[1i] = int(corr_decis.group())

$# MARH:- create list objects
cases = []
dfor i in range (0, length):
case = Case(ids[i], legal relas[i], plaintiff ages[i], defendant ages[i], decisions[i])
cases.append(case)
# MARE:- write to file

file = open{"data_toaan.arff", "w"})

-|for case in cases:
file.write(case.toString())

file.close()
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1.2.Gdn nhan cho cdc thugc tinh

Eclass Case:

[ Y S R
I
I
‘
I

=] on

T I

14 [H def init (self, id, legal rela, plaintiff age, defendant age, decision):
15 self.id = id

16 self.legal rela = legal rela

17 self.getPlaintiffAge (plaintiff age)

self.getDefendanthge (defendant_age)

[ =]

self.decision = decision
self.getAgeDistance (plaintiff age, defendant age)
o gelf.getHasChild(legal rela)

= def getDefendantlge (2elf, defendant age):
24 [ if defendant_age <= 30:

i) gelf.defendant age = 1

26 [ else:

) gelf.defendant age = 2

26 [ def getPlaintifflige (2elf, plaintiff age):
30 [ if plaintiff age <= 30:

31 self.plaintiff age = 1

L im else:

33 o self.plaintiff age = 2

a4

35 [H def gethgeDistance(self, plaintiff age, defendant age):
36 age dist = abs(plaintiff age - defendant age)
37

3 H if age dist <= &:

35 o self.age dist =1

40 [H elif age dist <= 10:

41 o self.age dist = 2

4z [H else:

43 o self.age dist = 3

44

def getHazChild(self, legal rela):

&
HII
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46 [ if legal rela — 5S:

47 - self.has child = 0

48 & else:

449 - self.has child =1

S0

ol E—% def rela convert(self, legal rela):
o2 — switcher = {

=23 1: "MTGD™,

izt 2: "HH",

55 3: "HI"

S 4: "THXH",

a7 5: "BI",

o8B e: "MI",

i T: "MTET"™,

&0 - g: "BLGD"

61 }

o2 = return switcher.get(legal rela, "HT:ED")
63

049 E—% def child convert(self, has child):
] — switcher = {

65 0: "khong",

a7 = 1: "co©

69 }

TO = return switcher.get (has child, "khong")
71

T2 E—% def age convert(self, age):

T3 — switcher = {

T4 1: ™<=30",

75 - 2: "=30"

76 }

T7 = retunrn switcher.get {age, "<=30")
7o

TS E—% def dist convert(self, age dist):

80 — switcher = {

81 1: ™g=5",

82 2: ™5 140w,

83 = 3: "=10"

84 }

85 = return switcher.get (age_dist, "<=3")
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def decizion convert(self, decision):

switcher = {
1: "Hoagiai",
H'l.. ] ”};.—_t:l:'-”

}

return switcher.get(decision, "Hoagial")

def toString(self):
output = []
output.append(self.rela convert(self.legal rela))
output.append(self.child convert(self.has child))
output.append(self.age convert(self.plaintiff age))
output.append(self.age convert(self.defendant age))
output.append(self.dist convert(self.age dist))
output.append(self.decision convert(self.decision))

output = ', '.join({output)
gutput += '\n'
return output
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1.3.Ghi ra tép data_toaan.arff

% MARK:- libs

import pandas as pd

import re

from pandas import ExcelWriter
from pandas import ExcelFile
from random import seed

from random import randint
from random import choice

from casze import Case

-1 & N b a0 B e

e
CRR e T W i T e & ]

2 # MARK:- support functions
13 Edef new case one():

15 output.append (str (self.

Ll L L0

16 output.append|str(self.
17 output.append | [
output.appen

en
t
Ll
-
fu
i
i
m

defendant age = plaintiff age + randint(l, 3)

[N ]

case = Case(l000, legal rela, plaintiff age, defendant age, decision)

20 tput.appen

E_ 2 mmn

23 legal rela = choice([4, 7, 2])
24 age_dist = choice([l, 2])

e decizion = 2

26 plaintiff age = randint (23, 353)
3

(]

31 - return case

32

33

34 [ldef new case two():

35 legal rela = choice([l, 3]1)
36 age_dist =2

37 decision = 2

plaintiff age = randint(l3, 33)
defendant age plaintiff age + randint{&, 10)

[ TR I T & |

case = Case(l000, legal rela, plaintiff age, defendant age, decision)
case.has child = 0

[ =Y Y Y O T R L ]

[ L o R

= return case
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Eﬂhef new case three{):

legal rela = choice([2, 3, €]}

age_dist = choice([l, 2]}

decision = choice([l, 21)

plaintiff age = randint (13, 53)

defendant _age = plaintiff age + randint(e, 10)

case = Case(l000, legal rela, plaintiff age, defendant age, decision)
case.has _child = choice([0,1])
= return case

# MARE:- write to file
file = open("data toaan.arff", "a")
seed(l, wversion=l)
# generate some random numbers
for _ in range (1l0):
case = new_case_one()
file.write (case.toString())

seed(l, wversion=2)

for in range (30):
case = new_case_twol()
file.write(case.toString())

seed(l, wversion=3)

for  in range(30):

[f case = new_case_three()
file.write(case.toScring())

seed(l, wversion=4)

for _ in range (30):

[f case = new_case_one()

file.write (case.toString())

seed(l, wversion==I)

for in range(l0):
case = new_case_two()
file.write(case.toString())

seed(l, wversion=&)

for _ in range(30):
case = new_case_three()
file.write(case.toScring())

file.close ()
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2. Co sé dit ligu

- Bang QUYETDINH
USE [Anhonnhan] E
] ]
RET ANST NULLS ON
]

SET QUOTED_IDENTIFIER ON
a0

EICREATE TABLE [dbo]. [QuyetDinh](
[MavuViec] [int] IDENTITY(1,1) NOT NULL,
[NgayThuLy] [date] NOT NULL,
[KetQua] [nvarchar](18@) NOT NULL,
[ThamPhan] [nvarchar](5@) NOT NULL,
[QuanHePhapluat] [nvarchar](18@) NOT MULL,
CONSTRAINT [PK_QuyetDinh_MaVuViec] PRIMARY KEY CLUSTERED
[MaVuviec] ASC
JWITH (PAD_INDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE_DUP_KEY = OFF, ALLOW ROM_LOCKS = ON, ALLOW_PAGE_LOCKS = ON) ON [f
| ) ON [PRIMARY]

60

- Bang NGUYENDON
USE [Anhonnhan] E
GO )

SET ANSI_NULLS ON
a0

SET QUOTED_IDENTIFIER ON
@

EICREATE TABLE [dbo]. [NguyenDon](
[MaVuViec] [int] NOT NULL,
[HoTen] [nvarchar](1@@) NOT NULL,
[GioiTinh] [nvarchar](18) NOT NULL,
[NamSinh] [int] NOT NULL,
[Tuoi] [int] NOT WULL,
[Diachi] [nvarchar](1@@) NOT MULL,
[Conchung] [nvarchar](5@) NULL,
CONSTRAINT [PK_NguyenDon MaVuViec] PRIMARY KEY CLUSTERED
|
[MaVuViec] ASC
JWITH (PAD_INDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE_DUP_KEY = OFF, ALLOW ROW_LOCKS = ON, ALLOW PAGE_LOCKS = ON) ON [F
) ON [PRIMARY]

@

FIALTER TABLE [dbo].[NguyenDon] WITH CHECK ADD FOREIGN KEY([Mavuviec])
|_REFERENCES [dbo]. [QuyetDinh] ([MaVuviec])
a0
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- Bang BIDON

USE [Anhennhan]
G0

SET ANSI_NULLS ON
G0

SET QUOTED_IDENTIFIER OM
)

EICREATE TABLE [dbe].[BiDon](

[MaVuViec] [int] IDENTITY(1,1) NOT NULL,
[HoTen] [nvarchar](18@) NOT NULL,
[6ioiTinh] [nvarchar](1@) NOT NULL,
[Namsinh] [int] NOT NULL,
[Tuei] [int] NOT NULL,
[DiaChi] [nvarchar]{1@@) NOT NULL,
CONSTRAINT [PK_BiDon_MavuvViec] PRIMARY KEY CLUSTERED

(

[MavVuviec] ASC

|) ON [PRIMARY]

G0

EIALTER TABLE [dbo].[BiDon] WITH CHECK ADD FOREIGN KEY([Mavuviec])
|_REFERENCES [dbe].[QuyetDinh] ([MaVuviec])
G0

- Thit tuc SP_INSERT

USE [Anhonnhan]

@0

SET ANSI_NULLS ON

@0

SET QUOTED_IDENTIFIER ON

FO

ElCreate PROCEDURE [dbo].[SP _INSERT
(

{@NgayThulLy [datetime],
{@KetQua [nwarchar](1e8),
@ThamPhan [nvarchar](5@),
{@quanhephapluat [nvarchar](1@e),
[IHoTenND [nvarchar](10@),
[@GiciTinhND [nvarchar](1@),
{@NamsinhND [int],
{@tuoiND [int],
{@iaChiND [nvarchar](1e8),
{@Conchung [nvarchar](5@),
[IHoTenBD [nvarchar](108@),
[@GiciTinhBD [nvarchar](1@),
{@NamsinhBD [int],
{@tuoiBD [int],
{@riaChiBD [nvarchar](1@8)

)
AS
BEGIN TRANSACTION AT
BEGIN
INSERT INTO [dbo].[QuyetDinh]
(

5
B

NgayThuly,
KetQua,
ThamPhan,
QuanHePhaplLuat

)

VALUES

(
@NgayThuly,
[@KetQua,
@ThamPhan,
{@quanhephapluat

JWITH (PAD_INDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE_DUP_KEY = OFF, ALLOW_ROW_LOCKS = ON, ALLOW PAGE_LOCKS = ON) ON [F

-~ W
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- Céac constraint

ALTER TABLE [dbo].[BiDon] WITH CHECK ADD FOREIGN EEY ([MaVuViec])
REFERENCES [dbo] . [QuyetDinh] ([MaVuViec])

GO

ALTER TABLE [dbo].[NguyenDon] WITH CHECE ADD FOREIGN EEY ([MaVuViec])
REFERENCES [dbo]. [QuyetDinh] ([MaVuViesc])

3. Ma code chwong trinh c#
Mot s6 doan code co ban trong chuong trinh

- Form trg gitip ra quyét dinh

14 public partial class Trogiupraquyetdinh : Form
15 {

16 public static SglConnection Connection()
17 [ {

18 SglConnection conn = new SglConnection("Data 5

o

comm, ConmandType = CommandType.StoredProcedure;
SqlCommandBuilder.DeriveParameters (comm) ;

SglTransaction tran = conn.BeginTransaction():

9 comm, Transaction = tran;

30 comm, Parameters " @gayThuly"].Value = dateThuly.Value;

31 comm, "1.Value = ketquaQD.Text;

comm, "].Value = txtTenThamphan.Text;
12t"]Value = chQHPL.Text;
D"].Value = txcTenND,Text;
HD"].Value = cbGiloitinhND.Text;
inkiD"] . Value = txtNamSinhND.Text:
"].Value = int.Parse(dateThuly.Value.ToString("vyyy")) - int.Parse(txtNamSinhND.Text);

=7

19 conn, Cpen() ;

20 retorn conn;

I - }

22 publie bool Insert Update()

23 {

24 SglConnection conn = Connection();

23 3glCommand comm = new 3glCommand("SF IN

33 comm,
34 comm,
35 comm. £
36 comm, Parameters[" @z
37 comm, Parameters["?

38 conm, Parameters|[" "].Value = txtDiachiND.Text;
39 comm, Parameters " g"].Value = chConchung.Text;
40

41 comm, Parameters["#HoT=nED"].Value = txtTenBD. Text:

2 comm.
43 comm, ¢
44 comm, Parameters [

"].Value = chGioitinhBD.Text;
D"].Value = txtNamsinhBD.Text;
tuciBD"].Value = int,Parse(dateThuly.Value,ToString("yyyy")) - int,Parse(cxtNamsinhBD,Text);

45 comm, Parameters["@ niBD"].Value = txtDiachiBD.Text;
48 try

4 H {

43 comm, ExecuteNonQuery() ;
49 tran, Commic (),

50 return troe;

G }

52 catch

3 [ {

54 tran.Rollback():

&kl return false;

56 - }

57 finally

28 H {

59 conn.Close() ;

60 - }
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public TIDgiupIaquyetdinﬂ{j

{

}

InitializeComponent () ;

load drop():

private void label2 Click({object sender, Eventldrgs e)

{

public void load drop()

{

dateThuly.Value =

txtTenND.Text="";
txtHamSinhND,Text = "";
txtDiachiND.Text = "";
txtTenBD.Text = "";
txtlamsinhBD,Text = "";
txtDiachiBD.Text = "";
txtTenThamphan.Text = "";

this.
this.
this,
this,
this,
this,
this,
this,
this,

this,
this,
this,

this,
this,
this.

this.
this.
this.

chbQHPL.
chbQHPL.
chQHPL.
chQHPL.
chQHPL.
chQHPL.
chQHPL.
chQHPL.
chQHPL.

cbGioitinhND.

Items
Items
Items
Items
Items
Items
Items
Items
Items

cbGioitinhND

cbGioitinhBD.
cbGioitinhBD.
cbGioitinhBD.

DateTime.Now;

Llear():

LAdd ("Mau thuén gia dimh"):
Add("Yéu té nuéc ngoai™):
Add ("Ngoai timh"):

CAdd ("Hohl
.Add("Bénh tdt, khdng cd con");
.Add ("Mt nouéi mit tich");
.Add ("M&u thuin kinh té");
JAdd({"Bao luc gia dinh");

. .
iou bia, co bac, ma tuy");

Items.Clear();

JItems, Add("HE") ;
cbioitinhND.

Items.Add("Mam") ;

Items.Clear():
Items, Add ("3 ;
Ttems.Add{"Wan") ;

chConchung. Items.Clear () ;
chConchung. Items.Add {"Ca") ;
ckConchung. Items. Add ("¥hing") ;

trogiupgquyetdinh. Text = "Tro gidp ra q:y%t dinh";
this.ketquaQD.Text = "Hoa gidi hay ¥ét =i?";
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}

private void buttonl Click(object sender, Eventhrgs g)

{
this.Visible = false;

Forml £1 = new Forml{):
fl.5howDialog();

private void label7 Click(object sender, Eventhrgs e)

{

private void labelé Click(object sender, Eventhrgs g)

{

private void textBox4 TextChanged(object sender, Eventlrgs &)

{

private void textBoxS TextChanged(object sender, Eventlrgs &)

{

private void chQHPL SelectedIndexChanged(object sender, EventArgs &)
{

private void Forml Load(object sender, Eventlrgs e)

{

private void btTrogiupraquyecdinh Click({ebject sender, Eventdrgs e)
{
if (trogiupquyetdinh.Text == "Luu")
{
if (Insert Update() = true)
{
MessageBox, Show ("Luu thanh cong.™);
load drop():
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157
158

160
161
162
163
lo4
163
166
167
168
169
170
1m
172
173
174
173
176

178
179
180
181
182
183
154
183
186
187

189
140
141
182
143
194
183
156
197

159
200
201
202
203
204

}
else
{ ) 1
MessageBox, Show("Co 101 xay ra, ban kiem tra lai." );
}

int tuoind, tuoibd, do lech tuoi;

tuoind = int.Parse(dateThuly.Value,ToString{"vy
tuoibd = int.Parse(dateThuly.Value.ToString({"yyyy
do lech tuoi = Math.Abs(tuoind - tuoibd);

/[Rule 1:

") - int.Parse(txtNamSinhWD.Text):
)} - int.Parse(txtNamsinhBD.Text);

“
Y

if (cbQHPL.Text = "Mau thuan gia dinh"
{ .
ketquaQD, Text = "o wa";
1
/[Rule 2: o
if (cbQHPL.Text == "VEu td nuoc ngoai")
{ .
ketquaQD. Text = "Hoz giai";
1
/[Rule 3:
if (chQHPL.Text == "Hgoai tinh" && chConchung.Text == "¥hdng" && tuoind <= 30)
{ -
ketquaQD. Text = "Heo wi";
}
[[Rule 4;
if (chQHPL.Text == "lgoai tinh" && chConchung.Text == "Ehdng" && tuoind » 20)
{ .
ketquaQD. Text = "Hoa gial";
}
/[Rule 5:
if (cbQHPL.Text == "llgoai tinh" && chConchung.Text == "C0")
{ .
ketquaQD. Text = "Hoa giai";
}
/[Rule &:
if (cbQHPL.Text = "Hghin ruou biz, c¢ bac, ma ty")
{

ketquaQD.Text = "{&t x";
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if (cbQHPL.Text == "Btnh tat, khcng co con” && 5 < do lech tuni &k do lech tuoi <= 10)

20 &k chConchung.Text == "¥hong")

20 &k chConchung.Text == "C0")

//Rule T:
if (cbQHPL.Text == "Benh tat, khong co con” && do lech tuod <= 9)
{ .
ketquaQD.Text = "Hoz giai";
}
//Rule 8:
{ .
ketquaQD. Text = "¥et xu";
}
//Rule 9:
if (cbQHEL.Text == "Btnh tat, khdng co con” & do_lech tuol » 10)
{ .
ketquaQD.Text = "Hoz giai";
}
//Rule 10:
if (chQHPL.Text = "Mot nguoi it tich" &6 tuoibd <= 20)
{ .
ketquaQD. Text = "¥et xi";
}
//Rule 11:
if (chQHPL.Text = "Mot nguoi it tich" &6 tuoibd >
{ .
ketquaQD, Text = "¥et x";
}
//Rule 12:
if (chQHPL.Text = "Mot nguoi it tich" && tuoibd >
{ .
ketquaQD.Text = "Hoz gidi™:
}
//Rule 1%:

if {Cb'QHPL-TExt = "ay t'..ax" kinh t.é'_”:l
{
ketquaQD.Text = "Xet xi";

}
[{Rule 14:
if (cHQHPL.Text = "z0 luc giz dinn”
{
ketquaQD.Text = "Xet xi";
}
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//Rule 12:
if (chbQHPL.Text == "Mot nguol mat tich" &k tuoibd » 30 && chbConchung.Text == "(o")
{
ketqua(D.Text = "Hoa gizi";
}
//Rule 13:
if {cbQHPL.Text = "Mau thudn kinh t2")
{
ketquaQD. Text = "¥et x1";
}
[[Rale 14:
if (cbQHPL.Text == "Bao luc gia dinh"
{ .
ketquaQD, Text = "¥et xu";
}
Il - -
if (ketquaQD.Text = "Hoa giai hay Xet xi?")
{ I
trogiupquyetdinh,Text = "Tro gidp ra quyet dinh";
}
else
{
trogivpquyetdinh.Text = "Lun";
}
1
}
private void btThoat Click(object sender, Eventlrgs e)
{
Application.Exit();
}
private void buttonZ Click 1{object sender, Eventhrgs )
{
}
private void labells Click({object sender, Eventlrgs e)
{
1
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- Form Tra ctru

14 public partial class Tracwu : Fomm

BB

1§ SqlComnzction comection;

1 SqlComand comand;

13 string on = @"Mate Source=localhoat, Tnitial Catalog=dndonkhen; Inteqrated Seourity=True";
19 SollatzAdzpter adapter = new Sqllatabdapter();

A Datalahle table = new Datalable();

4 void loaddata(string atr)

ap

& conmand = connection, CreateComand() ;

2% connand,Comendlexs = str;

2 adepter. SelectComand = comand;

h table,Clear();

4 adepter Fill (cable);

1 v, DetaSaurce = ™

i dov. DetaSource = table;

i

3 }

i

i private void Tracu Load(obect sender, Evemcdngs ¢)

§E

k] comaction = new SqlComection(en);

3 comection. fpen();

% Loaddata("selzct QupetDinh NaWuVier 2 'Wa Vy Viec!, QugecDinh NogyThuly as "Foay Thu 1", CuyecDinh RecQua g Ty Qud', QuyesDinh, Toanfhan 25 it Thén', Qupetlinh,(u
a0 ¢ }

il

) milic Trzc]
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Y InitializeConponent{);

& [/ this.label] BackColor = Syatem, Deawing, Color, Transparent;
4 this. label3. BackColor = SyatemDrawing,Color. Tranaparent
i this. label4, BackColor = SyatenDrawing,Color. Tranaparent;
4 this, label, BackColor = System Drawing,Color. Tranaparent
4 this. 1abel6, BackColor = SystemDrawing,Color. Transparent;
Bl

il thig. chTuniVo. Ttens. Md ("¢ 307);

By this.coTuoiVo. [tens Add(" 307);

5 this,chluodfo. [tens Add(™);

i

5 this.chhenhLech.Items.hdd(”t:é'. Ly

% this. chChenilech, Ttems Jdd ("5 < tuzi € 10%);

bl this.cbﬂaenh[.ech.ltems.Add(”t:é'. 210

¥ this,chChenflech, Itens Add(™);
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this.cbTuoiChong, Items.Add ("< 307);
this.chTuoiChong, Items. Add("> 30");
this.chTuoiChong. Ttems. Add("") ;

this.chQHPL. Items, Add ("Mau thudn giz dinh");
this.chQHPL. Items. Add ("¥eu té nudc ngodi”);

this.cbQHPL, Items.Add("Ngoai tinh");

this.chQHPL. Items,Add("Hghién ruon bia, oo bac, ma tiy");
this.chQHPL.Items.Add("Bénn tdt, khong co con");
this.chQHPL. Items. Add (Mot nouoi nit tich");

this.chQHPL, Itens, Add ("Mzu thudn kinh té");

this.chQHPL. Items.Add({"Bz0 luc giz dinh");

this.chRetQua. Items. Add ("Xét xi");
this.chEetQua. Ttems.Add("Hoz gidi");
this.ch¥etQua. Items,Rdd (") ;

this.dgv.AutoSizeColumnaMode = DatabridViewRutoSizeColumnsMode A11Ce1ls;
this.dgv.Font = new Font("Arial", 10):

private void buttonl Click(object sender, EventBrgs )
{
string str tuoivochong, str ghpl, str chenhlech, str ketqua;
//Tuoi vo chong
if (cbTuoiVo.Text == "" && cbTuoiChong.Text == "")
str_tuoivochong = "";
else if (cbTuoiVo.Text != "" &k chbTuoiChong.Text == "")
str_tuoivochong = " AND (" +timTuoiVo(cbTuoiVo.Text) +7)";
else if (cbTuoiVo.Text = "" &k cbTuoiChong.Text !="")
str tuoivochong = " AND (" + tinTuoiChong(cbTuoiChong.Text) + "™
else
str tuoivochong = " AND (" + timTuoiVC(cbTuoiVo.Text, cbTuoiChong.Text) + ")";

/| Quan He PL
if (chQHPL.Text = "")
str ghpl = "";
else
str ghpl = " and " + timQHPL(cbQHPL.Text);
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{{Chenh Lech tuoi o chong
if (chChenhlech. Jext = ")
str chenhlech = "
glse
gt chenblech = " and * + tinChenhlech [chhenblech. Text);

flicA
if (cofetlug Text = ")
aur eoqe = "
glse
tr betqua = " and '+ bindetua (cbfetlua. Tt

Lnaddzta"select QupetDinn, NeVilies aa WA Vi Vidc', CopetDinh NoayThuly &8 "Nody Thu 13", QuyecDinh RetQus 8 it {uz', CoyeeDich, Thanfhan a3 'Thin Phén', QuyetDinh, uz

private string tingPL{string p)
{

Tetuen "Quanfefharlust = 't M

private string tinChenhlech(3tring p)
{
if [p="ruti {9
return "AB3 (ouyenDon. Tuod - Bilom.Tusi) ¢= 3
if [p="5 ¢ i £ 1)
retarn "ABS (NquyenDon, Tuod - Biom, Tuod) » 5 AND MBS NquyenDon, Tuod - Billom,Tuod) ¢= 10"
tetuen "AB3 Nqupendon. Tuoi - Bilom.Tuod) » 10"

J
private string tinfuoibio(stzing )
{

if [p — vrq‘ 3(!!)

retorn " (Nguyenon, GiofTinh = N'NG* AND Nouyendon.Tuod <= 30) OR (Bilen.Tuod ¢= 30 A4 BiDon,GiciTinh = H'HE")";
rebun " (iquyenlon. GiodTinh = NI AND NowyenDon.Tuod » 30) OR (Bi0on.Tuod » 30 24D BiDom, GloiTinh = 'HE)";

J
private string tinfuoiChong(string p)
{

if [p — vrq‘ 3(!!)

retorn " (Bilon.bioiTinh = N'Nan' AND Bibonm,Tuod <= 30) OR (Vpuyenlon, Tuof <= 30 AN NouyenDon.GioiTinh = B'Nan')"
tetuen " (BiDon, GioiTich = N'Nan' AND Bilom.Tuod » 30) OR (NoupenDon.Tuoi > 30 2D Nqupenlon.GioiTich = N'Nan')";
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14

150 private string tinfuoiVC{string v, string c)

13 { {

13 =" he="01

15 reburn " (Rquyenlon GioiTinh = NN AND guyenDon, Tuod ¢= 30) MD (BiDon, GioiTinh = N'Wem' D Bilom,Tuod = 30)";
134 glse if fr="00"fhc="3")

15 teborn " (Rquyenlon, GioiTinh = NN AND MguyenDon, Tuod <= 30) A0 (BiDom, GicdTinh = N'Wem' A0 Bilom,Tuod » 30)";
15 gle if r="0 0" fho="0130")

157 retarn " (Rquyenlon, GioiTinh = NN AND gugenDon, Tuod 3 30) WD (BiDenioTinh = N'Ven' AND Bilen.Tuod ¢= 30)";
158 retarn " (VouyenDon, GioiTinh = N'¥E" AND Nquyenlon. Tuod » 30) AD (BiDon. GioTinh = M'Nen' 24D Bi0om.Tund 5 30)°;
1% - |

)L

161 private string tinfecQua(scring p)

18 I

163 if (p = "f&t ")

164 retan "QuyeDind et = 0N i

165 retarn "QuyetDint oo = ' gidi"™;

166

161

L |

164

| private void Dinkeset Click{object sender, Iventhegs €

m A [

I ehTuniVo ResecTent();

173 cbTuoiChong. ResetText () ;

| CORPL ResetText )

17 chletQua Resstlent (),

176 coChenhlech, ResetText ();

m Loaddata("azlzct QuyetDinh MeVuVie &5 W2 Vo Vige', QuyetDinh oayThuly as 'Woay Tho L', Quystlinn.Fetlus a8 't (8", QuyetDinh, Toanhan as 'Thin Thén', Quyetlinh,Ju
17

I - |

180

18 private votd bustond Click L{ohect sender, Eventhoge ]

10 j |

183 Application Bxit();

184 |

185

136 private void butond Click{objeet sender, Eventhegs ¢)

111 f !

13 this.Viaible = false;

184 Trogiupraquyetdinh fi = Ig¥ Trogivpraquyecding();

19 £2. Showlialog();

VIR |

19




