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LOI MO DAU

Su phat trién cta cong nghé thong tin va viéc tmg dung cong nghé thong tin
trong nhiéu linh vuc ctia doi séng, kinh té x4 hoi trong nhidu nim qua ciing ddng nghia
v6i lugng dir liéu di duoc cac co quan thu thap va luu trit ngay mét tich luy nhiéu 1én.
Ho luu trit cac dit liéu nay vi cho riang trong n6 an chira nhimng gia tri nhat dinh nao do.
Tuy nhién, theo thong ké thi chi c6 mot lugng nhé cta nhitng dir liéu nay (khoang tir
5% dén 10%) 1a luén duoc phén tich, sé con lai ho khong biét s& phai lam gi hodc co
thé lam gi v6i chiing nhung ho van tiép tuc thu thap rat tén kém véi y nghi lo s¢ rang
s& ¢o cai gi d6 quan trong da bi bo qua sau nay ¢ lac can dén nd. Mit khéc, trong moi
truong canh tranh, ngudi ta ngdy cang can c6 nhiéu thong tin v6i toe d6 nhanh dé tro
gitip viéc ra quyét dinh va ngay cang c6 nhiéu cau hoi mang tinh chat dinh tinh can
phai tra 101 dua trén mot khoi luong dir liéu khéng 16 da co. Voi nhitng 1y do nhu vay,
cac phuong phap quan tri va khai thac co s& dit liéu truyén thong ngay cang khong dap
tmg duoc thuc t& d3 lam phat trién mot khuynh hudng k¥ thuat méi d6 1a Ky thuat
phat hién tri thic va khai pha dir licu (KDD - Knowledge Discovery and Data
Mining).

K¥ thuat phat hién tri thuc va khai pha dir 1iéu da va dang dugc nghién ctru, ing
dung trong nhiéu linh vuc khac nhau & cic nude trén thé gioi, tai Viét Nam k¥ thuat
nay tuong dbi con méi mé tuy nhién ciing dang duoc nghién ctru va dan dua vao tng

dung. . Trén co s& d6 4p dung vao bai khai phé dir liéu théng ké dan sb.
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DANH SACH HINH VE

Hinh 1: Céc budc thuc hién trong qua trnh kham pha tri thirc.......coooovviii,
Hinh 2: Céc linh vuc lién quan dén Kham pha tri thic trong CSDL .......c.ovvveeverereennee,
Hinh 3: M6 phong VAN G8 PCDL.........co.c.oueeeeeieeeeeeeeeesees e
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CHUONG 1 : TONG QUAN VE DATA MINING

1.1 Tong quan vé Datamining

1.1.1 Giéi thiéu chung vé Datamining.

Data Mining 1a mot linh vuc méi xuét hién, nham tu dong khai thac nhiing
thong tin, nhing tri thirc ¢6 tinh tiém 4n, hiru ich tir nhitng CSDL 16n cua cac don vi,
t6 chirc, doanh nghiép,.... tir d6 1am thuc ddy kha ning san xuit, kinh doanh, canh
tranh cho cac don vi, to chtrc nay. Céc két qua khoa hoc cung nhitng tng dung thanh
cong trong kham pha tri thirc, cho thdy, Data Mining 1a mét linh vuc phat trién bén
vitng, mang lai nhiéu loi ich va c6 nhiéu trién vong, dong thoi c6 wu thé hon han so
v4i cac cong cu phan tich dir liéu truyén théng. Hién nay, Data Mining d& ung dung
ngay cang rong rii trong cac linh vuc nhu : Thuong mai, tai chinh, diéu tri y hoc, vién
thong, tin — sinh,....

Data Mining la mot hudng nghién ctru méi ra do1 hon mot thap nién tré lai day,
cac k¥ thuat chinh dugc ap dung trong linh vuc ndy phan 16n duoc thira ké tir linh vuc
CSDL, hoc may, tri tu¢ nhan tao, 1y thuyét thong tin, xac suét théng ké, va tinh toan
hiéu ning cao. Do su phat trién nhanh cta Data Mining vé pham vi ap dung va céc
phuong phap tim kiém tri thirc, nén d c6 nhiéu quan diém khac nhau vé Data Mining.
Tuy nhién, & mdt muc triru tugng nhét dinh, ching ta dinh nghia Data Mining nhu sau

Pinh nghia : DATA MINING ld mét qud trinh tim kiém, phdt hién cdc tri thirc mdi,
tiém dn, hitu dung trong CSDL I6n.

Kham pha tri thire trong CSDL (Knowledge Discovery in Databases - KDD) la
muc tiéu chinh cua Data Mining, do vay hai khai niém Data Mining va KDD dugc cac
nha khoa hoc trén hai linh vuc duoc xem 13 twong dwong véi nhau. Thé nhung, néu
phan chia mot cach chi tiét thi Data Mining 1a mot budc chinh trong qua trinh KDD.

1.1.2 Qua trinh kham pha tri thirc trong CSDL.
Qua trinh kham pha tri thirc trong CSDL gdm céc giai doan sau:

. Trich chon dir liéu : 1a budc trich chon nhirng tap dir liéu can duoc khai
pha tir cac tap dir liéu 16n (databases, data warehouses, data repositories) ban dau theo
mdt s tiéu chi nhat dinh.

o Tién xur 1y di liéu : 12 bude 1am sach dir liéu (xir 1y voi dit liéu khong day

da, dit liéu nhiéu, dir liéu khong nhat quan, .v.v.), rat gon dir liéu (st dung ham nhom
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va tinh tong, cac phuong phap nén dir liéu, st dung histograms, 1y mau, .v.v.), roi rac
hoa dir li¢u (roi rac hoa dua vao histograms, dya vao entropy, dua vao phan khoang,

.v.v.). Sau budc nay, dir liéu s€ nhat quan, day du, dugc rut gon, va dugc roi rac hoa.

° Bien doi dir liéu : day la budc chuan hoa va lam min dir liéu dé dua dir

liéu vé dang thuan loi nhét nham phuc vu cho cac k¥ thuat khai pha & budce sau.

. Data mining: day 1a budc ap dung nhiing k¥ thuat phan tich (phan nhiéu
1a cac k¥ thuat cia hoc may) nham dé khai thac dir liéu, trich chon dugc nhiing mau
thong tin, nhitng mdi lién hé dic biét trong dir licu. Pay dugc xem la budc quan trong
va ton nhiéu thoi gian nhét ca toan qua trinh KDD.

. Pdnh gid va biéu dién tri thite : nhitng mau thong tin va mdi lién hé
trong dir liéu da dugc kham pha ¢ budc trén dugc chuyén dang va biéu dién & mét
dang gan gili v&i ngudi st dung nhu db thi, cdy, bang biéu, luat, .v.v. Pong thoi bude

nay ciing danh gia nhing tri thirc kham phéa dugc theo nhiing tidu chi nhét dinh.

_l Bifu difn tri .

Brdnh gid =i s % .
. Cae man
Tri thite oidi thich B Diata Ivlinirg
\ -

Dt Ligu
Trich chon dik Tiénxfrl?dﬁ’ . Bién dai di
ligu liu Dl lign
’ Tifn xlk Iy

3

Hinh 1: Cac bwéc thwe hién trong qua tfnh kham pha tri thire

1.1.3 Cac ky thuat ap dung trong Datamining
Néu dirng trén quan diém ciia hoc may (Machine Learning), thi cic ky thuit
trong Data Mining, bao gom :

% Hoc co giam sat (Supervised learning):
% Hoc khong cé giam sat (Unsupervised learning):
s Hoc nira giam sat (Semi - Supervised learning):

Néu ciin ctr vao 16p cac bai toan cin gidi quyét, thi Data Mining bao gom cac
ky thuat ap dung sau :

) Phan lop va dy doan (classification and prediction):
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o Ludt két hop (association rules):

. Phan tich chudi theo thoi gian (sequential/ temporal patterns
o Phan cum (clustering/ segmentation):

o M0 ta khdi niém (concept description and summarization):

=
Caclinh e khoa hoe khae
Hoc midy va tri tué

..
S

Hinh 2: Cac linh vuec lién quan dén Kham pha tri thirc trong CSDL

T5 ol dirlidu

F Y

o]

1.1.4 Ung dung ciia Datamining
Khai pha dir liéu c6 nhiéu tmg dung trong thuc té. Mot trong sé tmg dung

dién hinh nhu:
Bao hiém

Tai chinh va thi truong ching khoan : phan tich tinh hinh tai chinh va dg bao
gia cua cac loai cd phiéu trong thi truong chirng khoan. Danh muc von va gia, lai Suét,

dir liéu thé tin dung, phat hién gian lan...
Phén tich dii liéu va hd tro ra quyét dinh.

Diéu tri va cham séc y té : Mot s6 thong tin vé chuan doan luu bénh trong cac
hé thong quan 1y bénh vién. Phan tich mdi lién hé giira triéu chting bénh, chuan doan

va phuong phap diéu tri (ché d6 dinh dudng, thudc ..).
San xuat ché bién: Quy trinh, phuong phap ché bién va xir 1y su cd

Text mining & Web mining: phan 16p van ban va cic trang web, tom tat vin

ban ...
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Linh vuc khoa hoc: Quan sat thién van, dir liéu gene, dir li€u sinh vat hoc, tim
kiém, so sanh cac hé gene va thong tin di truyén, mdi lién h¢ gene va mot s6 bénh di

truyén.

Mang vién thong: Phan tich cac cudc goi dién thoai va hé théng giam sat 16, su

¢ chat lugng dich vu...

Linh vyc xa hdi: bai toan thong ké dan s, bai toan du bdo vé dan so...d¢é tir do

dua ra cach khic phuc thich hop nhit.

1.2 Phan cum dir liéu va cac thuit toan vé phan cum dit liéu.
1.2.1.Giéi thiéu chung vé phan cum dir liéu.

Phan cum di liéu 1a mot linh vuc lién nganh va dang con dugc phat trién manh
meé nhu théng ké, hoc may, nhan dang, Data mining, ... O mot mire co ban nhét, nguoi

ta da dua ra dinh nghia PCDL nhu sau :

"PCDL la mét ky thudt trong DATA MINING, nham tim kiém, phdt hién cdc
cum, cdc mau dir liéu tw nhién tiém an, quan tam trong tdp dir liéu 16m, tir d6 cung cdp

théng tin, tri thirc hitu ich cho ra quyét dinh"

Nhu vay, PCDL la qua trinh phan chia mot tap dit li¢u ban dau thanh cac cum dir
liu sao cho cac phan tir trong mot cum "twong ty" (Similar) véi nhau va cac phan tir
trong cac cum khac nhau s& "phi twong ty" (Dissimilar) véi nhau. S6 cac cum dif liu
dugc phan ¢ day co thé duoc x4c dinh trude theo kinh nghi¢m hoac co thé duoc tu

dong xac dinh cia phuong phép phan cum.

Chung ta c6 thé minh hoa van dé phan cum nhu hinh 3 sau day :

Hinh 3: M6 phéng vin dé PCDL
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Trong hinh trén, sau khi phan cum chiing ta thu dugc bdn cum trong d6 céc phan

t "gdn nhau" hay 1a "twong ty" thi duoc xép vao mot cum, trong khi d6 cac phan tir

"xa nhau" hay | "phi twong t" thi chung thudc vé cac cum khac nhau.

1.2.2 Mt s6 thuit toan phan cum dir liéu.
a. Ho céc thuat toan phan hoach.

- Thuat toan k-means.
- Thuat toan PAM (Partioning Around Medoids).
- Thuat toan CLARA (Clustering LARge Applications).
- Thuat toan CLARANS (Clustering LARge ApplicatioNS).
b. Céc thuét toan phan cum phan cip.
- Thuat toan BIRCH
- Thuat toan CURE
c. Céc thuat toan phan cum dya trén mat do.
- Thuat toan DBSCAN
- Thuat toan OPTICS
- Thuat toan DENCLUE
d. Mot sb thuat toan phan cum dir liéu dac thu.
- Thuat toan STING
- Thuat toan CLIQUE
- Thuat toan EM
e. Phan cum dir li€u mo.
- Thuat toan FCM
- Thuat toan ¢ FCM
f. Phan cum song song trén tap dit liéu hon hop.
- Thuat toan k- prototypes

- Thuat toan song song k - prototypes

Pham Ngoc Hung — Lép CT1002. 9
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CHUONG 2: PHAN MEM CLEMENTINE

2.1 Giéi thiéu chung vé Clementine.

Clementine la mdt san ph'flm cua SPSS inc, SPSS Clementine 1a mot
trong san pham md hinh hoéa qua trinh khai pha dir lidu, cho phép nguoi ding nhanh
chong phat trién cac mo hinh da duge du doan trude bang cach st dung kinh nghiém
thuc té va trién khai ching vao cac linh vyc cy thé duoc tot hon.

Phan mém Clementine gdm c6 8 tab chinh:

1. Tab Favorites: Chinh stra cac nut duoc lua chon mac dinh.

€ Favorites || @ Sources | @ Record Ops | @ Field Ops | A Graphs | @ Modeling | B Output | M| Export _

@O @B LA ADESODE®

Database ar File Select Sample Aggregate Derive Type Filter Flat  Distribution Histogram | Neural Met Kohonen C5.0 CE&R Tree K-heans

2. Tab Source : Nguén dit liéu, nhap dit liéu vao Clementine.

£ Favorites @ Sources @ Record Ops @ Field Ops A Graphs & Maodeling

© ® ®

Enterprize “ieww Database *“far. File Fixed File SPSS File Dimensions SAS File Excel Uzar Input

3. Tab Record Ops : Thuc hién cac thao tac trén ban ghi dir liéu nhu ; Iua chon,
tron, thém..... truong dir lidu.

£ Favorites @ Sources @ Record Ops @ Field Ops A Graphs & hi

B (w2 & @ & ¢ &

Select Sample Balance Aggregate RFhA Aggregate hderge Append Distinct

4. Tab Field Ops : Thuc hién cac thao tac trén cac trudng dit liéu nhu loc, chuyén
héa truong dir liéu méi, xac dinh kiéu dir licu...

€ Favorites | @ Sources @ Record Ops @ Ficld Ops A Graphs | @ Madeling M output | M Export -

BHH@PODD O & ® @ &

Type Filter Derive Ensemble Filler Anonymize Reclassify Binning RFM Analysis Padition SetToFlag Restructure Transpose

5. Tab Graphs( do thi) : bao gdm cac nat hién thi d6 hoa trudc va sau khi
Modeling ( mé hinh hoéa) gdm céac nit Plot, nit Web, nit Histogram, biéu dd
danh gia...

2 Favorites @ Sources @ Record Ops @ Field Ops A Graphs & hiodelil

VLEN/ANANRY/NNY AN, NG /AN\

Zraphboard Flot Distribution Histogram Collection hdultiplot Time FPlot Ewaluation

Pham Ngoc Hung — Lép CT1002. 10
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6. Tab Modeling : M6 hinh héa cac thuat toan trong Clementine chang han nhu ;
nut K-means, C&R Tree, C5.0, Sequence...

@ Sources @ Record Ops & Field COps A Graphs & Modeling | Output M Export _

DO O e I @D

Binary Classifier Mumeric Predictor Time Series C&R Tree QUEST CHAID  Decision List Regression PCASFactor Meural Met CS

7. Tab Output :Xuit di liéu dau ra dudi dang nhu ban béo cdo (report), SPSS,...

€ Favarites @ Sources @ Record Ops & Field Ops A Graphs & Modeling M Cutput

(5] 1< R S N 1 R 7 2 (=] @ [EE

Tabls Custom Tabls hatriz  Analyziz Data Aadit Transform  Statistics Msanx FReport Sat Slobalx SPSS COutput

8. Tab Export : Xuat dir liéu dau ra dudi dang chiang han nhu Exel, SPSS,...

€ Favorites | @ Sources & Record Ops @ Field COps A Graphs | @ Modeling M output | | M Export I

S| ] & [ & [= B

[ratabase FlatFile SFPSS Export Dimensions S5A%5 Export  Excel Publisher

2.2 Qua trinh xi ly dir liéu trong Clementine.
Clementine 14 phan mém ng dung trong khai pha dit liéu. Do d6 quy trinh xtr Iy
dit liéu duoc thé hién nhu sau:

1. Ngudn dir liéu:

Nguén dir liéu bao gém tap dir li€u véi rat nhiéu cac dinh dang giup nguoi su
dung dé dang dua dit liéu ctia minh vao dé xur Iy nhu 1a ; Exel, SPSS, SQL....

Q00 ® 0 0GE

Enterprise “fiew Database “War. File Fixed File 5P5S5 File Dimensions 5A%5 File  Excel  UserInput

Nguén dit liéu hay con goi 1a dit liéu thoé nghia 1a dir liéu chua qua qua trinh

tinh chinh, la nguén dir liéu géc, nguén dit liéu ban dau.

2. Trich chon dir liéu:

Chon nguén dir liéu phu hop nhat véi yéu cau bai toan dit ra. Dit liéu duge chon
phai chtra nhiing thong tin day du lién quan dén yéu cau can dit ra, phai thoa man cac
tiéu chi nhat dinh nao do.

3. Tién xt 1y dit lidu:

Tién xir 1y dir li€u 1a qua trinh tinh chinh dir li¢u, chinh stra dir li€u, dir li¢u co thé
duoc xur 1y trong SPSS trude khi dugc dua vao khai thac.

Pham Ngoc Hung — Lép CT1002. 11
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S TINH T Murneric Variable - Dutput Wariable: Dutput Variatle
i HUYEN ol s

-.)3;:‘2, I;] |Tuni

# D1ARAN Ll

“# HOS0 [rkar_da_tuai
1 MaHDDD

"'S’ LAHODD Changs

#e 1. SE tha b [E1]

i 2. Quan ki [C2]

1'3..‘ 3. Gili tinh [C3] Old and M Waluss, . |

iz 4, Thng itk [
i M'm sinh [C4B]

e B, DB bbe [CRA)

< BB, Dan too khac

s o U bl o (070 |

I1.,. | [optional cass sslection condition]

Fesat Cancel | Help |

Recode into Different Variables: Old and New Values

ald v alue M eve W alue

7 Walue: l— = “alue: li 7 Spstem-mizzing
7 Spstem-mizzing 7 Copy old walue(z]

7 Spstem- or user-missing Old --» Mews:

f* Range: Loweest thru 20 - 1

li li I—I 20 thru 29 --» 2
through 20 thra 39 - 3

A0 thra 49 = 4

£ Range: E— B0 thiu 53 --> 5
" Range: [ Output vwanables are string=s
- —

Al other walues

Continue | Cancel | Help |

Tién xir Iy dir liéu 1a qua trinh 1am sach dit lidu (xtr 1y v6i dit liéu khong day du,
dit liéu nhiéu, dit liéu khong nhét quan, .v.v.), rat gon dir liéu (st dung ham nhom va
tinh téng, cac phuong phap nén dir li€u, sir dung histograms, 1éy mau, .v.v.), 1oi rac
héa dir li¢u (ro1 rac hda dua vao histograms, dya vao entropy, dua vao phan khoang,

.v.v.). Sau budc nay, dir li€u s€ nhat quan, day du, dugc rat gon, va dugc roi rac hoa.
4. Bién doi dir liéu:
Bién doi dir liéu 1a qué trinh chuan hoa va lam min dir liéu dé dua dir liéu ve

dang ngan gon va don gian giup giai quyét bai toan mot cach nhanh nht.

H D@D DD D

Type Filter Lerive  Ensemble  Filler  Anonymize

Bién d6i dir liéu ban dau thanh cac dir liéu chuin nhat, c6 thé thém cac truong
dir liéu can thiét hodc bo di cac truong dir liéu khong can thiét.

Pham Ngoc Hung — Lép CT1002. 12
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i M Flelds: 64 in, 50 filtered, 0 renamed, 4 out
| Fiald Filtar ; Fleld

TN D - T

HIUYER > - HILIVE S

2 > - \

CHAEARN > - DIABARN

HOSO > - HOSO

MAMO DD >C - MA O DD

LAHODD >C - LAHODD

<A1 DE—- e

<2 - <2
| (P e it < S S~

e VMiew current fialds O O View unused Neld sattings

Filtar | Annotations |
o< || cancer | [  appy || Reset |

Bién do6i dir li¢u thanh cac dir liéu mdéi voi nhitng thudc tinh méi va céc truong dir
liéu moi.

[_i2) memasn_J

ChaPrograrm Filesi\'SPSS Clementined] 1 _MiDemosiDRLNGT N

m [ b Readalues I Clear Walues I Clear Al Yalues ]

Field | Tvpe | walues | Missing | Check | Direction
Ranges [15,F4] Hlone Ty IR
i Flag hASF Hlone Ty IR
- Set HIGH, O, . rone T[]
[Aa] Tholeste... om Flag MMORMALIHL . [ Off - |Hlane R [
.f Range [O.50016593 0. [Cn &3 Hone Ty IR
.f Range [O.O0Z20022 0. |« Hone Ty IR
rug - Set drugf,drugB . oo s rone ey IR

(=) Wiewe current fields ) %Wiew unused field settings

File I Drata | Filter | Tvpes Annatations

H O b I Cancel [ Apply ][ Reset ]

C6 thé bién d6i thanh cac loai dit lidu sau: Range(khoang cach, hang), Default (
mac dinh), Flag ( dang c0o), Set ( tap hop), Ordered Set, Typeless, Discrete ...

5. Khai pha dir lidu.

Piy duoc xem 1a budc quan trong va ton nhidu thoi gian nhit cua toan qua
trinh.

“* Trinh_do_CM

N = (@]
Fimid; Trinh_do_ =

Plot (=) Selacted ields O Al Nage drue values)
Flalu:[.ﬂ, Trimh_do_chi 1.I:I]I
CrvE
Color: "E'_-; Tuoi -]
(= patural 0 Mama (O Typa Ll

_ Choned
R &.Tuul
[ 1 Proplds’s Trinh_do_S:m

Flot | Appearance | cutput | annotations |

[ o< ][ » Exscute |[ cancer | apply || Reset |
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D6 dn tét nghiép, 712010.
Ap dung cac ky thuat phan tich dé khai pha dir liéu.

Trong qua trinh nay st dung cac thuat toan phan hoach, cac thuat todn phan
cum phan cip dé khai phd dir liéu...nhu thudt toan K-means, PAM, CLARA,
BIRCH,....

6. Panh gia va biéu dién tri thirc.

Pay 1a két qua cua toan bd qua trinh. Két qua duoc thé hién dudi cac dang khac
nhau nhu bang biéu ( Exel, Table, Custom Table..), dang cay ( C&R Tree, C5.0...),
hay dudi dang do thi (Graphboard, Plot, Distribution, histogram, collection, multiplot,
Web, Timelot, Evaluation ...) gitp dwa ra két qua gan giii v6i nguoi st dung, c6 ci
nhin tryc quan hon ddi véi yéu cau duoc dit ra.

ENWANVAN AN/ WA, VAN

zraphboard Flat Distribution  Histogram Collection  hMultiplot ek Time Plot Ewaluation

Sau khi két qua dugc dua ra thi danh gia két qua d6 c6 dung yéu cau cua bai

toan khong, c¢6 thoa mén tidu chi hay diéu kién nhat dinh nao d6 hay khong.
Vi du minh hoa:

Trong vi du ndy, hay hinh dung rang ban 1a mot nha nghién ctru y té. Ban da thu
thap dir liéu vé mot danh sach cac bénh nhan, tit ca déu bi bénh tuong tu nhau. Trong
khoéa hoc cua ho vé diéu tri, mdi bénh nhan dap tng mot trong nam loai thube. Mot
phan ciia cong viéc ciia ban 1a sir dung khai phé dir liéu dé tim ra thude c6 thé 1a thich

hop nhat cho mot bénh nhan trong twong lai voi cac bénh nhu nhau.

Vi du nay str dung cac dong co tén druglearn.str, c6 sy tham chiéu cac dit liéu
tap tin c6 tén DRUGIn.

Cac truong dir liéu dugc sir dung trong ban demo nay la:

Trwong dir liu Mo ta
Age Tubi (dang sd)
Sex Gidi tinh : M - Nam, F — Nit
BP Huyét ap : HIGH, NORMAL, hoic LOW
Cholesterol Nong d6 Cholesterol : NORMAL hoic HIGH
Na Nong d6 Natri trong mau
K Nong d6 Kali trong mau
Drug Thudc
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D6 dn tét nghiép, 712010.

Dé doc dir liéu ta stir dung mot nit Var. File. Ban ¢ thé thém mot nat Var.File

tir bang mau - hodc nhan vao tab Sources dé tim nut theo yéu cau . Tiép theo, nhap
dap vao nut vira dugc dat dé mo hop thoai cua no.

W Applicasion Examples

@ izt sounena
Reading in Text Data

Vwr file

" I
ax
€ rsones | @ Soarcex | @ FecordOps | @ TiedOps A Osphs @ Nodelng | @ Datassse

RO@® P DEDA A A|E

Datmdere 'Vaor #hal | Salert Savpie Egpwgats | Detes  Tee Fitne Fiet Otioaten Hetcgrars | Menta)
oI ==
| P v —rr——v o

Nhap vao nit ( hinh vudng) ngay bén phai ctia hop Var.File dé duyét dén
thu muc can chon. M& thu muc Demo va chon tap tin goi 1a DRUGIn.

| 2 Refresh | @)
CIProgram FilesiSPSS Clementinell 0.0DemesDRUGTn

File: | C*#Program Files\SPSS Clementinel! 0. 0DemosDRUGIN

2, 5ex, B2 ,Cholesterol Na K, Drug

47,H,109,H1GH, 0. 739302, 0. 055468  drugC

=
[
Z23,F, EIGH, EIGH, 0.792535,0.031258  drug? L
£7,M,109,H1GH,0.69726%,0. 065244 . drugC

-

<! »
[V Read feld names fom file [ Specify number of Seids =
Suipheadercharatters: | 0 - EOLcommerfcharacters | |
S¥ip lead and frad spaces: 3 None! ) Let () Right') Both

Ireealid characiers: © Distard () Replacewiti |

Encoding: |Sream default ¥ Decimal spmbot | Siream defaul v
Defimitess Linestoscanfortpe. | 503
[ISpace [ Comma [ Tab “Oofpeidbe Fle daogbax)
9] Newinz  Ofrer | Single quetes Discars =
[ Mon-prinfing characters Double quoées- Discans -
[ Afiow mutiple biank delimiters

File Data @ Fiker  Tipes | Anncislions |

Pham Ngoc Hung — Lop CT1002.
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D6 dn tét nghiép, 712010.

Nhap vao tab Data dé ghi d¢ 1én va thay doi gia tri cho mot tap tin.

| 2] Refresh | |®|
CAProgram Files\SPES Clementiney! 0.0Demos\DRUGTn
Figld | Override | Storage | Input Forrmat |
Age [} % Integer
Sex [l [A] String
BF [l |A] String
Cholesteral (1Al String |
Ma O 2 (Unknown)
K O |a] String
Drug U {} Integer
& Real
Tirne
] Date
@Timestamp

(=) Wiew current fields () Wiew unused field settings
File | Data | Filter

| Ok ” Cancel

Types | Annotations

#oply || Reset

NGt Type thé hién vé cac loai trudng trong dit liéu .Chon Read Values dé xem

céc gid tri thuc té cho ting tap tin.

4 DRUG1n
| @Refresh |

CAProgram FilesiSPSS Clementinel!1.00Demos\DRUGTn

A~ [les] | » Reanvaes | ciearvaies | cear s vaies |

-
@@

Field | Type | Values | Mis=ing | Checkl Direction
3 Age & Range [15,74] Mone Sy In
[A] Sex O® Flag WiF Mone ™y In
[a] BF &b Set HIGH, LOW,... Mone Sy In
[A] Choleste... O® Flag MORMALHI.. | Off * Mone ™y In
@ Ma & Range  [0.500169,0... [on & Mone Sy In
&K & Range  [0.0200220...|0 Mone ™y ln
[A] Drug @b et druga,drugp. .. Specity.. Mane ™y In
() View currentfields () Wiew unused field settings
File | Data Filter | Twpes | Annotations
|i| Cancel apply || Reset

Pham Ngoc Hung — Lop CT1002.
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D6 dn tét nghiép, 712010.

Khi di tai tap tin dit liéu.Pé tao bang luu trir cac dir liéu d6 thi nhap dup vao
nat Table trong bang mau hoac kéo va tha no vao bai.

3 Favorites | ® Sources | @ Record Ops | @ Field Ops | A Graphs | & hodeling |

Y = [ 3] B (2] @ [=E

Table "ix Anadlysis Data Audit Transform  Statistics  Means Feport Set Globals SPSS Output

Nhén dip chudt vao nat Tabel tir bang mau, no s& tr dong két ndi né voéi tap dix
lidu gdc.

DRUGTN Tahle

Pé xem bang, nhan vao nit mii tén mau xanh trén thanh cong cu dé thyc thi, hoac
kich chudt phai vao nat Table va chon Execute.

# drug - Clementine
File  Edit Insert View Tools SuperNode Window Help

DEWLEeE MG s

r‘,}‘l
=

[ T able (7 fiela, . 200 records)

File | Edit ) cenerate [ -] 44 @l
Age Sex BP Cholesterol|  Na |
X — 1 23F HIGH HIGH 0.793 =
— | [EE 2 47|M LOW HIGH 0739
2 47M LOWY HIGH 0.697
DRUGTN Tahle 4 28F _|[NORMAL ~ |HIGH 0.564
5 61(F LOWY HIGH 0.559
B 22fF NORMAL  |HIGH 2
7 _ 49F |NORMAL  [HIGH | 0.790]
8 41/m LOWY HIGH 0.767
] B0/M NORMAL  |HIGH 0777 |
10 _43m LOW  |NORMAL | 0526
11 = alF. LOwy HIGH 0.896
12 34[F HIGH NORMAL 0668
13 43M Low  |HIGH 0627,
14 74F |Lowy HIGH AN 793l
15 50/F NORMAL  |[HIGH 0.828
16 16/F HIGH  [NORMAL 0834
17  BIM LOW  [NORMAL | 0848
18 43 HIGH HIGH 0.656
19 23m LOWY HIGH 0.559
20 32F  HIGH NORMAL | 0.643
21 = 57/M LOW NORMAL 0.537
22 63M NORMAL  |HIGH 0616
23 47 /M LOW NORMAL | 0808 [F]
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D6 dn tét nghiép, 712010.

Trong qué trinh khai thac dir lidu, dé co cai nhin tryc quan va dé dang hon,

Clementine cung cip mot sb loai d6 thi khac nhau dé lua chon, tiy thudc vao loai dir

liéu ma ban mudn hién thi. Vi du, dé tim ra nhitng ty 1¢ bénh nhan phu hop véi timg
loai thudc, ta sir dung mot nat Distribution (phan phdi).

drugA B
druge
000+ drugC-
. rugr I
35.00-] + drug’y I
* ¥
»
- -
. »
20,00 R . (i
* *
* . * *
e * * *
o 2500 .’ .
E: * s Ta LR
m - * * g - *
= 20.004 . +
J il T Lt . * s . :
* * * *
'i :‘ o 'y tos s "
15.00- R * 'Y ] 5
- - - s L ] “q & ]
‘ JPO Ge L 1] : et g
P ti e s :Ji .*“ i.::
10.00 PP .t : g0 St
" . g . * a . *?
*
.00+
10 20 20 40 a0 [=1u] F0
Age

Thém mot nat Distribution (phan phdi) va két ndi né voi nat ngudn, sau do

kich dap vao nut dé

chinh

sua cac tuy chon

cho

hién

thi.

Chon tap Drug (thuc) mudn hién thi. Sau d6, bAm Execute (thyc hién) tir hop thoai.

f @)
Field: Drug
Plot (=) Selected fields () Al flags (true values)
Field:"?" Drug vE—I
Qe (5 matural) Mame () Type | it | L |
Colo|tnone)
¥ Sex
¥ BP
Sort & Cholesterol
- s
7 Dru
D Pr }j‘:lllullgl [=or=) )=
Plot | Output * ons
| ]2 J| B Execute || Cancel Apply || Eeset
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D6 dn tét nghiép, 712010.

Do thi két qua s& gitip ban nhin thiy ty 1& cua dir liéu. N6 cho thiy rang bénh

nhan thuong dung thude Y va dung thude B va C 1a it nhat .

Ngoai ra, ban c6 thé dinh kém va thyc thi mot ntit Data Audit ( Kiém ké dit
liu) giup nguoi xem dé dang nhin thay ty 18 trong dd thi cho tat ca cac truong clng

mot lac.

B Distribution of Drug !EE
[ZlFile 7 Edit ) Generate  &F View ﬁn |f.

Yalue | Proporion | Count
drugs 11.5 23
drugE I 8.0 16
drug” 8.0 16
drug 27.0 54
drug'y ] 45.5 91

Table | Graph | Annotations |

Bl Data Audit of [7 fields] 42
[(ZEie (7 Edit & generate [l [T
Flald | Graph | Typm | hin
a W ‘Sﬁ e "
o I.] # P

Cholesteral [.j| # Disvrete

£ Range 0.600

W & Range 0.0z0
|:_I_I:| # Discrete

4]

Audit | Annotations |

[RE]

oirug

Nut Data Audit c6 san trén tab Output.

T4

0886

0.080

(<]@]

Maan | St D | g
44315 16.544
uegy u11d
0.04a0 o018

[k

3 Favorites | @ Sources | ® Record Ops | @ Field Ops | A Graphs | & Modeling

=T .—-..= oy
EH Q. AN 12| [ ) e

E Fix) n o
Table hd atrizz  Analysis iData Audlt Transform Statistics hleans Feport Set =lobals SPSS Output
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D6 dn tét nghiép, 712010.

Bay gio chiing ta hiy nhin vao nhiing yéu t6 lién quan dén thudc. Nhu ching ta
biét rang ndng d6 cua natri va kali trong mau 1a nhirg nhan té quan trong.

) — |

DR161n Tahle

bat mdt nat Plot trong ving 1am viéc va két ndi nd véi nat nguon, va nhan dap

dé chinh stra cac nut.

==

—> |EE

fo;
I]EI]I]-

DRYGTn Table

Trén nat Plot, chon Na la truong dit liéu X, K 1a treong dit liéu Y, Drug 1a truong
dir liéu che phu. Sau d6, nhin Execute.

’Na ¥. K B
A @)
H Ma YK

L. _ _

[L}(ﬂeld.|§ Na S| fiet: | 2 & |
Crierlay
Calar: -/’ Cirun v§|8ize: | vE|Shape: | vE|
Panel:| -'E|Animatinn:| ‘-E|Transparencv:| vE|

Owerlay type: (3) Mone
() Bmoather

() Function

Plot | Options | Appearance Qutput | Annotations

| ]34 “ B Execute || Cancel Apply || Reset
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D6 dn tét nghiép, 712010.

Két qua cho thdy mot ty 1¢ thude Y 1a 16n & mot ving nhung & mét ving khac
s6 lwong thude Y 14 it . Pay 1a mot ty 1& cua natri (Na) véi kali (K).

R e e e

~ ! = o | o . brug
® o ‘9 . op o898 ©® o EO e O . O druga
< e o O O .o . T . __|@druge
0.07 r Qg TS @ @ a-ar v
L oo ; . Do o o oo . |@drugc
o [ : (5] = L |©d
% g g o, ; e | & o | rugx
006 -t ° - = P e ® Ot ® & @ e L __|@ druagy
" E E O- o o :.. =] o
] OO.O @ ® ° o L og ® @
20,05 -~E-O - moo oo @O g g ® .
: ' o e : : :
© Dp : o™ S & o= °
. o] -] og 2 ae ] i
<o o
4o e e % e S S e g
0.04 g 0 ] L e H
L ® ' i (=} @ e © e |
Lo o =0 U d e o
e - - N ®_ e g i
0o3T T e @ e e @ : o S &g
: L] ® e ®O a © @ e e . :
B P ® . e I °®
0.02 : g ] -] 4 - :
T T T T T
0.5 0.6 .7 0.8 0.9
Na

Tu céc dit li¢u da dugc tao ra ro rang, chung ta vé mot dd thi web. Bit dau bﬁng
cach két ndi mot nat Web sang nut Source .

G Tahle

DR

-

&
'
>
&>

Ma_to_K Ma_to_K 7
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D6 dn tét nghiép, 712010.

Trong hop thoai Web, chon BP (ddi voi huyét ap) va Drug( thudc). Sau do,
nhan Execute dé chay.

@)
@ Threshald values are: Absolute, Strong links are heavier

() Yiegb () Directed web

Fields:

|| Show true flags only

Line values are:|Absnlute b

= Strong links are heavier
= Weak links are heavier

Plot | Options | Appearance | Output | Annotations

| OK_” B Exccute || Cancel Apply || Reset

Ta thay rang thudc Y 14 lién két voi tat ca ba cap do ciia huyét ap.

E.ﬂ\'.l"eh of BP % Drug : Absolute
[ZlEile [0 Edit ) Generate & View @EWeh =Link |%|£l|.—;|%||/|t} P X|®|
MORMAL
drugx___—-—"'7o LOW
. / -
Hide
Hide and Replan
drugC drugd
drugBk
D BP @Crug
T
15 17 19 21 ek 25 27 20 21 23 25 37 30
Graph | Annotations
Lok |
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D6 dn tét nghiép, 712010.
Thudc Y va tat ca cac lién két ctia nd duoc 4n. Co thé thay rd rang chi c6 thude
A va B ¢6 lién quan dén huyét 4p cao. Chi c6 thue C va X c6 lién quan dén huyét ap

thap. Va huyét ap binh thuong c6 lién quan vé6i thude X.

B2 Wab of BP x Drug : Absokte =
(SEle ~ Eot Ogenerate Fvew @iwver miok w2 LI 2 [X]D)
NORMAL
drugh
drugce SLOV/ \'HZCH
/‘/’
'_,
drug8
drugx
@ar @®0rug
- 7
k)
I R XN X DR SRR B | \
" L 19 @ 22 2% 7 o 21 33 35 ¥ »

Gaaph | Anncslions
0K

Budc tiép theo ta chén mot nat Derive, sau d6 kich dup vao nat d6 dé chinh stra

— [

DRYG1n Tahle

&)

Derive

Tap tin mé&i co tén 1a Na_to K . Vi ¢6 dugc nhitng tap tin méi bang cach chia gia
tri ctia natri va kali ( Na / K). Ban ciing c¢6 thé tao ra mot 1énh bang cach nhip vao biéu
tuong ngay bén phai cta trudong.

4 Na_to K

@ Derive as: Formula

Mode: (2) Single () Multiple

Derive fiald:
[Ma_to_K

Fieldtype:| &£ =Default=-  ~

Farmula:
RETe

Settings | Annotations |
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D6 dn tét nghiép, 712010.
Kiém tra sy phan b cua tap tin méi bang cach gan mot nut Histogram sang nt
ngudn gdc. Nhip vao nut Execute dé chay chuong trinh.

A
HoMa_to K

Field: ’ # MNa_to_K vél

Cwverlay
’VCDIDr:I < Drug - F'anel:’ vE]pﬂmimaticun:

FPlot | Options | Appearance | Output | Annotations |

[ OK_” B Exccute ” Cancel I [ Apply ” Reset ]

Két qua la mot biéu dd hién thi . Dya trén man hinh, ban c6 thé két luan réng khi
gia tri Na_to K 1a 16n hon hodc bang 15, thudc Y 1a thude duoc lya chon.

[SlEile 7 Edit ¢ Generate o view @'@

Drug
C O druga
| drugs
(M drugC
O drugx
W drugy

Na_to_K

Graph | Annotations
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D6 dn tét nghiép, 712010.

CHUONG 3: AP DUNG CLEMENTINE VAO BAI TOAN

KHAI PHA DU LIEU

San pham phan mém SPSS Clementine 1a mot phan mém hitu ich trong viéc
thng ké dir liéu va hd tro trong khai pha dir liéu. Nhu chung ta di biét dé tim kiém
cac thong tin, tri thire & nhirg kho dit liéu 16n 13 mot viée kho khin dbi voi nhitng nha
thdng ké hoc, dic biét ddi v6i co so dir liéu vé thong ké dan sd co mot tam quan trong
16n dbi voi nén kinh t& qudc dan, nén viéc khai pha dit liéu dé tim kiém théng tin, tri
thirc doi hoi can phai chinh xac va nhanh chéng giup cho Pang va Nha nudc, cc dia
phuong, cac khu vuc kinh té tap thé, tu nhan...x4y dung ké hoach phat trién kinh té -
x4 hoi nhdm nang cao chét lugng cudc séng ctia nguoi dan. Co rat nhiéu cong cy hd
trg trong linh vu nay nhung SPSS Clementine 1a mot phan mém dién hinh giup ngudi
dung xay dung cac mo hinh khai pha dir li¢u cho toan by qua trinh cia bai todn ma no

khac voi cac phuong phép truyén thong.

Trong phan ndy em d3 ap dung phan mém SPSS Clementine dé xay dung céc
mo hinh nham khai pha dir liéu trong dit liéu thong ké dan sé cua thanh phd Hai Phong
nam 2009, tir d6 rit ra mot so tri thie c6 thé duoc ap dung trong thuc té. Quy trinh cila
bai toan nhu sau:

Budc 1 : Ban dau c6 hai tap dit liéu thé co tén 1a Nguoi.sav va ho.sav chira day du
thong tin nhu ; gi61 tinh, tudi, trinh do chuyén mon ki thuét, téng s6 nam, ni. ...

Budce 2 : Xt 1y dir li€u : sau qué trinh tinh chinh dit liéu dugc tap dir liéu maoi 1a
:Nguo0i100_3.sav va ho_4.sav.

Budc 3 : Bién d6i dit liéu: 1am min dir liéu dé dua dir liéu vé dang thuan loi nhat.

Budc 4 : Khai pha dit liéu : ap dung nhitng k¥ thuat phan tich, k§ thuat thong ké
dé xur 1y dir lidu....tir ¢6 tim ra mdi lién hé giita cac thong tin.

Budc 5 : Danh gia két qua va giai thich.

Vidul:

Tir File Nguoil00_3.sav, yéu cau bai toan dit ra 1a thong ké va so sanh ty 1

s0 luong gitta nhém d6 tudi va trinh dd chuyén mon nhu thé nao. Sau do vé biéu do deé
minh hoa ty 1¢ do.

Tu tab Source chon SPSS File, kich dup vao SPSS File va chon tdp dir liéu
Nguoil00_ 3.sav:
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D6 dn tét nghiép, 712010.

Tir tap Nguoil00_3.sav, chon niit Custom Table, man hinh xuat hién nhu sau:

===

— I

nguoi 1Q0_3 sav Custom Tahle

e

Custom Table

Nhén dap vao nat Custom Table, trich chon dit liéu nhu hinh sau:

(=l (@l |
PRI b1 compacs [ e
A5 Ada Th no sk = - =
£ M ominh ggnon Court | Takin To
A5 A B o0 Wl " G 5
4 mibcon gl ign =l
YR =F T
i Hi: Triey e [HDE
& W [IACTACTEIN IR e
a0
1 mer S dang
e Lo teon o] Gl hoo
l . Trinh da chuymsn.. Thie sy
- 1 kinh e Timn =
N ... (=] e i
- mtmpar
P Eha djia dan tao | =
B &ocep nahs Trink do [Trine |
W Trung cmp nghes EERTEIRR=TT] FETSTRere ae clang
B Trung cap chuyen [= men Cmo cang
LR {— TR =
Dhstirn My Slatistios
| ry gummary Sististics... | Fosjtion: | Columns =| [ 1Hidw Cmtggary Fositian:
Crufault =
| MR cmtmgoriem mnd Toteis.. | [Row warimbi -] l
Tabls | Tihies | Test@tstistcs | options | Ootpat | annotstions |
(=11 || = Exmcuim || cmncml | | ARRElY || Emnmt |

Nhan vao nut Execute dé chay.Két qua 1a hinh v& sau:

0 dDle #

Zlrile  TIEdit ¢ View Insert Pivat Format =019
]

Tahle 1

Tahle Total M

Count %
nhom_tuoi  nhohon20  Trinh do chuyen mon  Chua qua dao tao CMKT 30208 10.6%
S0 cap nghe 649 2%
Trung cap nghe 453 2%
Trung cap chuyen nghiep 170 A%
Cao dang nghe a5 0%
Cao dang a5 0%
Dai hoe il 0%
Thac sy 0 0%
Tien sy 0 0%
20den29  Trinhdochuyenmon  Chua qua daotao CMKT 31128 10.9%
So cap nghe 2558 9%
Trung cap nghe 3842 1.3%
Trung cap chuyen nghiep 2264 8%
Cao dang nghe 554 2%
Cao dang 1329 5%
Dai hoe 5111 1.8%
Thac sy 80 0%
Tien sy 0 0%
30den39  Trinhdochuyenmon  Chua qua dao tao CMKT 31480 11.0%
So cap nghe 1808 7%
Trung cap nghe 1659 6%
Trung cap chuyen nghiep 1243 A%
Cao dang nghe 197 1%
Cao dang 634 2%
Dai hoc 4074 1.4%
That sv 13 nag,
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D6 dn tét nghiép, 712010.

Chon nut Filter, man hinh xuét hién nhu hinh sau:

iiEe

nguoi 1g0_3. 54 Custom Tahle

L& &

Custom Tahble Filter

Nhén dap vao nut Filter, loai bd mot sé trudng dir liéu khong can thiét.

1

Fields: &7 in, 46 filtered, 0 renamed, 11 out]

| Fiter | Field

e C34BT -

N CI4BG

L (o 102

e HOTEM
WNGUO e wNeUor
ginitinh1 —_— gioitinh1
tuail _— tuoit
Trinhdoh _— TrinhdoZM
loaihinhkie — loaikinhkie
nhormdotuoi _— nhomdotuoi -

(2) Wiew current fields () View unused field settings

Filter | Annotations |

“Tﬂ[ Cancel ] [ Anply ” Reset ]

Dé v& biéu do chon nut Distribution, man hinh xuét hién nhu sau:

[===]

— > |IE

nguoi 1Qg0_3.sa Custom Tahle

: & — o

Custom Tahle Filter 7
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Nhan dap vao nut Distribution, xtr 1y dit liéu, nhan Execute dé chay.

JAN

Plot:

@)@

Field: TrinhdaCh

() Al flags {true values)

(%) Selected fields

Field:[&; Trinhdoch

|

Overlay

Cnlnr:’&; nhomdotuoi

J

[ ] Marmalize by colar

Sart: (=) Alphabetic () By count

[ ] Propottianal scale

|PlIot | Appearance | Output | Annotations |

L OK1[ b Execute H Cancel ]

|_pply || Resst |

Két qua 1a hinh vé& nhu sau:

= D D on O do L]
[Slrile O Edit D cenerate & View > |®@
lvBaEalsE mi1» /8o
1.0 nhomdotuoi
_ Oi0 Os.0
. W20 Oe.o
3.0 Hzo W70
1 (SN
1 Z4.0
L -]
=50
E
= ul
TrinhdoCM = 7.0
nhomdotuoi = 3.0
Count = 4074
5.0
9.0
T T T T
4 0 50,000 100,000 150,000 200,000
t Count
Tahle ||Graph|| Annotations

Dua vao bang két qua thong ké va biéu do cho ta thay ty 1 s6 ngudi chua qua dao

tao chuyén mon ky thuat va so cap nghé ctia cdc nhom do tudi la cao.

DPong thoi két qua cho thiy ty 16 sb nguoi ¢ trinh d trung cép, cao dang, cao

dang nghé 1a thap, ty 18 s6 ngudi ¢ trinh d6 dai hoc 14 binh thudng.
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Vi du 2:

Tir file ho.sav gdm céc thong tin nhu : tong sé nguoi, tong sé nam, tong sb nit,

s6 ho ¢6 tivi-may vi tinh-til lanh-diéu hoa-xe may....

Yéu cau bai toan dit ra 13 : dua vao nhitng thong tin d6 hiy thong ké va so sanh
ty 1€ c6 va khong co céc ti¢n nghi trong doi song sinh hoat, tir d6 rut ra nhan xét.

Ban dau c6 tap dir liéu tho 1a ho.sav dudi dang SPSS, ta di tinh chinh dir li¢u.

Qua trinh tinh chinh dit li¢u dugc thuc hién trong SPSS.

Chon truong dir liéu 1a C57_4 : May vi tinh

Il Recode into Different Variables

Murmeric Yariable -> Output Y ariable:

L

< N'm b3t 00 [C51 -~
@ 52, Quylin s h+u
< 53 Mhizn 0w cH7
< B4 Mhizn 0w cH7
< 55, Mgudn n-ic
< BE. LoY he o [C5E
< oB7_1. Tivi [C57_1
< CE7_2 Dai [C57_:
< CE7_3 DT co dink
@ CH7_5. May giat [C
@ CH7_E. Tulanhk [C!
@ CE7_7. Dieu hoa [I—
@ CH7_8. e map [CF
@ S0 nguoi =ong trar

i Taenn =2 it S0 | |

Old and Mew Values... |

If... [optional caze zelection condition]

Output Wariable
I ame:

|mvitinh

Label:

I
Change

Reszet | Cancel| Help |

Recode into Different Yariables: Old and Mew Values

Ol W aliie

7 Spstem-missing

= Walue:

M@ W alue

" Copy old valus(z)

=+ Walue: L

SpstEm-missing

7 Syztame of user-mizzing
7 Fange:

— _add |
_ Chenae |
[ _femeve |

7 Range:

Ol e i

11
FRE-]

7 Range: I Output wariables are strings
— ~
7 Al athuer values Continue | Cancel | Help |

Gan lai truong dir liéu : 1 —cd

2 - khong

Yalue Labels

“Yalue Labels

I

Walue:

“Yalue Label: |

il
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Sau qué trinh tinh chinh :

Tu tab Source, chon nut SPSS File

Enterprize Wiew [atabase “far. File Fixed File {SPS5 File! Dimensions 5A5 File  Excel Userlnput

Kich dup vao SPSS File va chon tap dir liéu ho_4.sav

# ho_4.sav D(I

[#] Refrash \@, I@I

i
®
I ENZI2233330%ho_4 58y

iho_d say

foeemm Import flle: |E:1222222221hn_4.sav “ I
YWarlable names: (=) Read names and labels () Read labels as names
Walugs: (=) Read data and labels () Read labels a5 data

Diata | Filtar | Typos | Annotations

l Cancal ] Apply ” Brsat

Nhan vao tab Type dé thay d6i loai dit liéu

ks [ h ()
[ | |2 Refres || |@]
EN22222222\h0_4 sav
ho_4. sav - -
| » Raadvawes | ciearvalues | claaranvaiues |
| . Type [ values | Missing | check | Direction |
& Range - nNone . in =
£ Range d None ~aIn
& Range " None S In
&b Set hd None . In
& Range d Nane ~a In
& Range * None . In
Lo o Sat bt MNone S In Y
L resr.8 - Sot - .4 Nane ~aln R
L,\} FEHALIN A -:; “Defaull> None ~an
<2 BOCHET 42 Range None “a In |
(51 View currantig ¥ Discrate M settings
) Ow Flag
Data | Filter \ & Set
Lﬁ | Cancsll Ordered Set [ appy || Resat l
=2 Typeloss BRI | s B888 3

Ttr tab Output chon Custom Table dé xuét dir lidu:

€ Favorites | @ Sources | @ Record Ops | @ Field Ops | A Graphs | # Modeling [ W Output | M Export

= = Ql [l &N X B (2] @ E

Table Custom Table Matrix  Analysis Data Audit Transform  Statistics Means  Report Set Globals SP5S Output
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Kich dup vao Custom Table va d6i tén Custom Table thanh # Ié mdy tinh nhu
hinh v€ sau:

| e |

™ | B

hl:n_-i.aav\ ty 1e rray vi tink

Lam twong tu d6i voi & Ié mdy diéu hoa VA 1y 1 xe mdy.

Y
e e

ty le xe may ty le may dieu hoa

Kich dap vao Custom Table va chon trudng dii liéu may_vi_tinh va gip tha
chung vao man hinh bén trong nhu hinh v€ sau:

| = (@l
varlablas; _| = compact | [ I Lavara |

A Temno =i chot [ = T g
£ TIMH

A5 Teang a8 ng-ai |
£ Temng =é nam [
A Teang s n+ [TE..
LA Thunt this naeng..
s User [LUSER]

A WHOCHET [wiH. .

Court | Table To...
"Sp A Cmtmgory [ale] rinrn | rnnre
@ dicu_hoa [dieuh... 1 e T T
T 1 HUYER
@ may_vi_tink [y, Category =) (RRININY RN R
s ey [memay] || H mey vl e eng Annn | Annnn
Catagorias:
[ o
[ khong
Destine BSummany Statistics
| My Summary Statistics | Fosltion: |DU|UI‘I‘II‘IE ---l [ Hide Catggory Fosition:
- | Deraun -
| =2 categories and Tatal | Y [Row variabie - |
Takla | Titles | TestsStatistics | options | Output | annotations |
LM| = Exmcute “ Cancel J AP ply Jl Eesot J
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Nhén Execute dé chay, két qua 13 bang nhu sau:

Table Total M
Count %
HUYEM 303 may_vi_tinh co 2040 2.4%
khong 4327 5.2%
304 may_vi_tinh co 2780 3.3%
khong 3640 4.3%
305 may_vi_tinh co 2388 2.9%
khong 4310 5.1%
306 may_vi_tinh co 1663 2.0%
khong 4160 5.0%
307 may_vwi_tinh co 1436 1.7%
khong 5027 6.0%
308 may_vi_tinh co 646 8%
khaong 4143 4. 9%
3049 may_vi_tinh co 542 8%
khong 4098 4 9%
311 may_vi_tinh co 207 1.0%
khong 5255 7.5%
312 may_vi_tinh co Q13 1.1%
lkkhong 5674 6.8%
313 may_wi_tinh co 315 A%
khong 5628 6.7%
314 may_vi_tinh co 372 .49
khong 56TT 5.8%
315 may_vi_tinh co 265 3%
khong 5670 6.8%
316 may_vi_tinh co 292 A%
khong 6309 T7.5%
317 may_vi_tinh co 237 3%
lkkhong 3867 4.6%
Tuong tu doi voi ty Ié may diéu hoa.
& ty le may dieu hoa nl_{]
| @ @]
Variabime: [ O mermal || compact | | Lavers

Sl CET_A, e rray [ =]
4 Zo nouol song t...
£ Teang ab chif [
£ Loal phieu [LOA
@ Usar UEER]

& Dia chi [DSHI
& hguninhap [P
.cﬁ 2o ho song tron...

Catagorias:
o
B khong

ak ||

B Cxaciile ] l

Fostion:

[Foww:

Surnimany Statistics

| Colurmires

| I Hide

Table | Tittes | TestStatistice | Options | Output | Annotations |
[SETITCT) J

ot Table To...
S5 WHOCHET i Err— e AR
s may_vi_tinh [mv... 1 dled_bhea ARnLO
[&" digu_hoa [diauh, ] P Er
a = it oo [AIR{RIS TN
& xo_may komay] |- g disu_twea [ o Annn] AR A

Catgaary Position:

| Datauit

[ hpr by H

Hasal J
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Nhén Execute dé chay, két qua nhu bang sau:

Table Total M

Zount %
HUYEM 303 dieu_hoa co 1315 1.6%
khong 5050 5.0%
304 dieu_hoa co 1522 1.8%
khong 45949 5.9%
305 dieu_hoa co 1476 1.8%
khong 5230 5.2%
306 dieu_hoa co T36 9%
khong 5084 5.1%
307 dieu_hoa co 420 G%
khong 54978 7.1%
308 dieu_hoa co 306 49
khong 44354 5.4%
309 dieu_hoa co 150 2%
khong 4589 5.5%
311 dieu_hoa co 345 4%
khong 6719 2.0%
312 dieu_hoa co 343 4%
khong 5243 7.5%
313 dieu_hoa co 43 1%
khong 5900 7.0%
314 dieu_hoa co 48 1%
khong s002 T.2%
315 dieu_hoa co 41 0%
khong 58490 7.0%
316 dieu_hoa co &1 1%
khong G462 T.7%
317 dieu_hoa co 195 2%
khong 3911 4.7%

Tuong ty di v6i xe may:

-+ ty le we may

sariab e

= campact | |

(=] (2]

™) Lsyars

ol SET_B. e ey [ |-
J £ So nguol =ong t
= Temng =6 chidt [
S5 Loal philou [
aly Usar LIS ER]

el Cim chi [
s nouninbap [

[ M Burmmary Statistics | Fasition: | Solumne =| |

Tabla | TiHas | TastStatistics | options | Outpat

=Tea |l

Annotations |

B Exoouto || oo |

A S0 ho song tron... Tmbls Teo...
A HECHET [ pEp— =)
@l rrmy_vi_tink [rese. E e I khang
HUYER
s dimu_ hos [disub e - =)
Mo ey [vema - H - Ko [arerarel e aTaTa e
[ | Ol i,
EH co
I khong
Dravifieviy Burminmany Statistios

| EHida

| Breraut

| Apply ||

Catggary Fasitian

Eooot
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Nhén Execute dé chay :

Table Total M

Count %
HIUYEM 303 Ke_may co 5177 6.2%
khong 1200 1.4%
304 Xe_may co 5361 5.4%
khong 1077 1.3%
305 XEe_may co 5508 6.7%
khong 1133 1.4%
306 ®e_may co 4739 57%
khong 1092 1.3%
307 xe_may co 48249 5.8%
khong 1652 2.0%
308 XE_Imay co 3266 3.9%
khong 1528 1.8%
309 ®e_may co 3533 4.2%
khong 1216 1.5%
311 XE_Imay []s] LN 5. 6%
khong 23949 2.9%
312 XE_Imay co 4911 5.9%
khong 1686 2.0%
313 ¥e_may co 4134 4. 9%
khong 1814 2.2%
314 XE_Imay []s] 3915 4. 7%
khong 2145 2.6%
35 Xe_may co 3404 4.1%
khong 2535 3.0%
316 XEe_may co 3234 3.9%
khong 3284 3.9%
kN xe_may co 1823 2.2%
khong 2283 2.7 %

Dé c6 cai nhin tryc quan hon dbi voi két qua thu duoc ta dung do thi dé biéu
dién két qua do. Dé chon loai biéu d6 nhan vao tab Graphs nhu hinh sau:

F

€3 Favorites | @ Sources | @ Record Ops | @ Field Ops | A& Graphs | @ Modeling | B Qutput | | Export I

ENWANVANANY WA NVANA

Graphboard FPlot Cristribution Histogram Collection  multiplot Mie b Time Plot Ewaluation

Kich dap vao Distribution hoic gip tha chung vao man hinh bén trong.

[ 5=
ho_4. sav Ty le may vi tinh
HUYEM
' T
— i
{5E]

ty le may dieu hoa
ty le xe may
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Kich dup vao Distribution va chon truong di li¢u nhu hinh vé:

4 HUYEN
A @@
Field: HUYEN

Flot: (&) Selected fields (Al flags true values)

Field:’&; HUYERM vé]l
Cherlany
Color: |[dh mvitinh ..,El

[] Warmalize by calar

Sart: (2 Alphabetic () By count

IO Proportional scale
I Flot | Appearance | Qutput | Annotations |

IL ok || » Execute || cancer | | appy || Reset

Nhén Execute dé chay:

=Ny b on o ; =
[SEile |7 Edit &) Generate  oF wiew || >=|@
sFHERBEEeL s m1 3> s mo
303 mvitinh
304 [ |HUYEN = 305 Oi.0
305 [ mwitinh = 1.0 Hzo
306 [ | Count = 2388 =
307
~308 [ 1
Wzog [ ]
2311 [ ]
31z [ ]
313 [ 1]
314 [ ]
315 [ ]
316 []
317 [ ]
T
s} Z,000 4,000 6,000 &,000
Count
Table Graph Annotations
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Lam twong ty d6i voi ¢ Ié mdy diéu hoa.

el 5=

ty le rmay wi tinh

ho_4. sav

' —
— i
5=

ty le may dieu hos

HLUWEM

ty le xe may f

A Figld: HILWER

Flat: (=) Salactad flalds CoAalflags (rue values)

Fimlcl; |-ﬁ"a HLE M

CvarlaEy

Calar: |&‘_—; diguhoa

[ ] mlarrmalize by calar

Sort: (= alphabetic ) By count

I | Proapotional scala
FPlot | Appearance | output | Annotations |

[ J[_» sxecute ][ _cancer ] [aen ] |

Beset |

Nhan Execute dé chay:

[SlEile 7 Edit ¢ Generate  Fwiew 2]

sERlGEaL B m1 > @\ o

&
o309

=
2311 [ 1

303

304 [ ]
305 HUYEN = 306 [ ]
306 dieuhoa = 2.0 [ 1

s 07— Count = 5084 ]

308 [ 1]
[ ]

312 [ ]
313 |

314 [

315 |

316 [
317 [ |

dieuhoa

1.0
Wz=.0

T
0 2,000 4,000 6,000

Table

Graph Annotations
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Dua vao bang thong ké va biéu do cho thay ty 18 ngudi dan co st dung cac thiét
bji d6 dan dung nhu: may vi tinh, diéu hoa, xe may...1a chua cao va dic biét d6i véi
cac huyén & ngoai thanh va viing siu xa thi ty 18 d6 1a thap.

bicu do co thé cho thay nhu cau sir dung cac thiét bi d6 cua nguoi dan 1a cao, va
day la nhan t6 c6 vai tro quan trong trong viéc dé ra tiéu chi kinh doanh do61 voi1 cac
nha san xuit va cac nha cung cap cac loai thiét bi d6 dan dung do.
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KET LUAN

Linh vuc khai pha dir li€u 1a mdt linh vuc con kha méi1 ¢ Viét Nam. Trong dd
an nay em da trinh bay tong quan vé khai pha dit liéu, cac thuét toan trong phin cum
dir liéu..., Dong thoi tim hiéu vé phidn mém chuyén dung trong thong ké SPSS
Clementine va tng dung vao viéc xay dung cac mod hinh trong viéc khai pha dir licu
théng ké dan sé nam 2009 cua thanh phd Hai Phong. Py ciing 1a muc tiéu chinh cia

do an.

Nhu chung ta d3 biét Khai pha dir liéu 13 qua trinh tim kiém va phat hién ra tri
thirc méi. D¢ phat hién ra tri thirc moi d6 can xay dung mé hinh tong quat hoa dé khai

pha dir liéu d6. Phan mém Clementine gitip giai quyét van dé do.

Trong dd an nay, dd 4p dung phin mém Clementine xay dung mé hinh dé khai
pha dir liéu trong tap dir liéu thong ké dan sb ciia thanh phé Hai Phong nam 2009 trong

mot s tiéu chi. T d6 phat hién ra cac tri thirc méi hd tro cho viéc ra quyét dinh.
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TAI LIEU THAM KHAO

[1] . M. Kantardzic: Data Mining: Concepts, Models, Method, and Algorithms,
John Wiley & Sons, New York, NY, 2003.

[2] . J. Grabmeier, and A. Rudolph: Techniques of Clustreing Algorithms in Data
Mining, Data Mining and Knowledge Discovery, Kluwer Academic Publishers,
Netherlands, pp.303-360, 2002.

[3] . R. Mattision: Data Warehousing and Data Mining for Telecommunications,
Norwood, MA, 1997.

[4] . Sb tay diéu tra vién dia ban mau, Ban chi dao tong diéu tra dan sé va nha &
trung wong, Tong cuc thong ké — Cuc thong ké thanh phd Hai Phong, 11/2008.
[5] . Hoang Hai Xanh : Cac k¥ thudt phan cum trong Datamining, luan van — Dai

hoc Cong nghé, Pai hoc quéc gia Ha Noi.
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PHU LUC A: CAC NUT PE XAY DUNG MO HINH

BIEU A
1. Database Céc nit Database (co s6 dit liéu) c6 thé dugc sir dung dé nhap dix
lidu tir mot loat cac goi khac bang cach sir dung ODBC (Open
= Database Connectivity), bao gdm Microsoft SQL Server, DB2,
Oracle, va nhiing nguoi khac.
Databasze
2. Var file Céc nut File Variable (bién) doc dit liéu tir céc tap tin vin ban-co
nghia 13, cac tap tin co chira mot s6 ban ghi cua truong dit liéu.
5= Nut nay cling hitru ich cho cac tip tin vdi cac van ban l6n va mdt
_ s6 loai khac.
Yar. File
3. Select Nut Select : Iva chon hodc loai b6 mot tp hop céac ban ghi tir cac
ludng dir liéu dya trén mot dicu kién cy thé. Vi du, ban c6 thé
@ chon cac ban ghi ma lién quan dén mét khu vuc ban hang cu thé.
Select *
4. Sample Nut Sample (mau) chon mot tdp hop con ctia ban ghi. Mot loat
cac loai mau duoc hd trg, bao gém phan téng, cum, va nonrandom
@ (cAu trac) mau. Ly mau c6 thé hiru ich dé cai thién hiéu suit, va
S dé chon nhom cac ho so c6 lién quan hodc cac giao dich dé phan
ample ,
" tich.
5. Aggregate | Nt Aggregate (tdng hop) thay thé mot chudi cac ban ghi dau vao
@ v6i tong sd lwong ban ghi .
Angregate
6. Derive Nut Derive ( thém) ddi gia tri dit lidu hodc tao ra cac truong dit
liéu mdi tr mot hodc nhiéu truong dir 1i€u hién c6. N6 tao ra cac
@ trwomg dit lidu loai: co, thiét lap, s6 va c6 didu kién.
Derive
7. Type Nut Type: xéc dinh loai dit lidu va gia tri cta dit lidu. Vi dy, ban
c6 thé chi dinh mot loai sir dung (pham vi, thiét 1ap, ra 1énh thiét
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4

Plaot

BIEU A
o> 1ap, hay flag) cho mdi truong dir liéu, thiét 1ap cac tuy chon dé xir
A 1y cac gia tri null mat tich va hé thong, thiét 1ap vai trd cua mot
Type truong dir liéu cho cac muc dich 1am mau, xac dinh truong dir
liéu va cac nhan gia tri, va xac dinh gia tri cho mdt truong..
8. Filter Nut Filter loc (loai bo) cac linh vuc, dit lai tén cac trudng, va ban
dd cac truong tir nit mot trong nhitng ngudn khac.
Filter
9. Plot Nt Plot cho thiy méi quan hé giita cac trudng s6. Ban c6 thé tao

ra mot ban d6 bang cach sir dung cac diém (a scatterplot) hodc
dong.

10.Distribution

A

Lristribution

Nut Distribution( phan phdi) cho thay su xuit hién cua gia tri,
chang han nhu loai thé chap, gidi tinh. Thong thuong, ban co thé
sit dung cac nit Distribution cho thdy sy mat can bang trong céc
dir liéu, ma ban sau d6 c6 thé khic phyc bang cach sir dung mot
nut can bﬁng trude khi tao ra mot mo hinh.

11. Histogram

Histagram

Nt Histogram cho théy su xuét hién cua céc gia tri cho cac
truong s6. N6 thuong dugc dung dé kham phd nhitng dir liéu
trudc khi thao tic va xdy dung mé hinh. Tuong ty nhu nut
Distribution, cac nit Histogram thudng xuyén cho thiy su mat
can bang trong cac dir liéu.

12. Neural Net

Nut Neural Net ( nut mang no-ron) sit dung mot mo hinh don gian
giong cach lam viéc cia by ndo con nguoi xu 1y thong tin. NoO
hoat déng bang cach mé phong mét sd lwong 16n cac don vi xtr Iy
két ndi don gian, gidng nhu cac phién ban triru twong cua té bao

MHeural MHet 3 . L. 1 A . , A Y , o ~ ,
than kinh. Mang luéi than kinh ¢6 rat nhiéu chirc nang 1ap du toan
no6i chung va yéu cau téi thiéu thong ké hodc kién thirc toan hoc
dé dao tao hodc ap dung.

13. Kohonen

Nt Kohonen tao ra mot loai mang noron cé thé duoc st dung dé
tap hop cac nhom dir li€u vao cac nhom riéng bi¢t. Khi mang

dugc thiét 1ap day di, ban ghi s& xuat hién gan nhau trén ban d6
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BIEU o

TUQNG MO TA
s6 lwong, trong khi ban ghi s& xuit hién khac nhau xa.
Kohonen

14.C5.0 Nt C5.0 hodc xay dung mot cdy quyét dinh hodc quy dinh mot

bo. M6 hinh nay hoat dong b'fmg cach chia tach cac mau dua trén
truong dit liéu cung cap cac thong tin thu duoc toi da & ting cap.
Céac muc tiéu phai rd rang. Puogc chia thanh nhiéu hon hai nhom

C5.0 con .

15.C&R Tree | N(it C&R Tree (phan loai va hdi qui) 1a mét ciy dua trén phan

loai va phuong phap du bdo. Tuong tu nhu C5.0, phuong phap
nay st dung phan vung dé quy chia cac ban ghi thanh cac doan co
gia trj trong ty nhu dau ra. Bit dau bang cach kiém tra cac truong
CERTEE | dir ligu dAu vao dé tim chia tt nhat, chia thanh hai nhém con, sau
d6 chia thanh hai nhém con nhiéu hon, va nhu vay, cho dén khi
mdt trong nhitng tiéu chi dimg dugc kich hoat. Tat ca chia tach la
nhi phan.

16. K-Means | C4c nit K-Means nhém cac tap dit liéu thanh cac nhom khéac
nhau (hodc cum). Xac dinh mét sé phwong phap ¢ dinh cia cac
cum, ldp di 1dp lai giao ban ghi cho cac cym, va diéu chinh céc

trung tAm cum sang loc hon nira cho dén khi khong con c6 thé cai

@ thién mo hinh. Thay vi ¢6 ging dé du doan mot két qua, co nghia

K-Means la k-mean st dung mot qua trinh dugc goi la hoc khong c6 giam
sat dé phat hién ra trong tap hop cac truong dit lidu dau vao.

17. Table Nut Table (bang) hién thi dit liéu & dinh dang bang, ma ciing c6
— thé duoc ghi vao mét tap tin. Diéu nay rat hitu ich bat ctr luc nao
B ma nguoi sur dung can phai kiém tra cac gia tri dir liéu ciia ban
Table hay xuét chiing dé c6 thé dé dang doc dugc.

18. Flat File Nut Flat File ghi dit liu vao mot tap tin vin ban. N6 rat hiru dung

dé xuat dit lidu co thé duge doc boi cac phan tich khac hodc bang
= tinh.
Flat File
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19. Enterprise

NGt Enterprise View tao ra mot két noi dén mot doanh nghiép,
cho phép ban doc Enterprise View dir liéu vao dong mét va dong

SFSS5 File

View g6i mot mo hinh trong mot su kién ¢ thé dugc truy cap tir cac
kho luu trit ctia nguoi dung khac.
Enterprise View
20. Fixed File | Nt Fixed File : nhap dit liéu tir truong dit liéu khong déi tir cac
tap tin van ban-cd nghia 1a, cac tap tin ma cac truong l1a khong
gidi han, nhung bat dau tir vi tri twong ty va dang ¢ chiéu dai cb
dinh. Kho dir liéu duogc tao ra hoac di chuyén thuong duoc luu triv
Fixed File , £
¢ dang c6 dinh.
21. SPSS File

Nut SPSS File xuét dit liéu dau ra trong SPSS. Dinh dang SAV.
Cac. File SAV c¢6 thé dugce doc boi SPSS Base va cac san pham
khac. Pay ciing 1a dinh dang dugc sir dung cho cac tap tin bd nhd
cache trong Clementine.

22. Dimensions

NGt Dimensions (Kich thudc) xuat dir liéu dau ra trong cac dinh
dang dugc st dung boéi phdn mém SPSS nhu nghién ctru thi

truong, dit li¢u Thu vién phai dugc cai dat dé sur dung nut nay.
Dimensions
23. SAS File Cac nit SAS nhép dit liéu vao Clementine.
SAS File
24. Excel Nut Excel xuit dir liu dau ra ¢ dinh dang Microsoft Excel (xIs)..
Tuy chon, ban c6 thé chon dé khoi dong Excel tu dong va md tap
tin xuat dit liéu khi nat duoc thyc hién.
Excel

25. User Input

Nut User Input : tao hodc tong hop dir liéu tir ddu hodc bang cach
thay doi dir liéu hién c6. Diéu nay rat hiru ich, vi du, khi ban
mudn tao ra mot tap dir liéu kiém tra cho nguoi mau
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26. Balance Nt Balance (cin bing) stra chita sy mit cin bang trong mot tip
dir liéu, vi vay no phu hop voi mot diéu kién quy dinh. Céac chi thi
@ diéu chinh cin bang ty 1& ciia hd so, noi ma mot diéu kién 1a dung
béi cac yéu td quy dinh.
Balance
27.RFM Cac Recency, Tan sd, tién t& (RFM) cho phép ban c6 dugc nhat
Aggregate ky dit liéu ciia khach hang giao dich, truyén di bat ky dit liéu

khong sir dung, va két hop tat ca dir liéu giao dich con lai cia
chung vao mot hang duy nhat ma cac danh sach khi ching méi bi
xtr 1y, ¢6 bao nhiéu giao dich da dua ra, va tong gié tri tién té cla
nhiing nguoi giao dich.

28. Sort

@

Sort

Nut Sort : Phan loai cac loai ban ghi vao tang hay gidm dua trén
cac gia tri cia mot hodc nhiéu truong dir liu.

29. Merge

¥

herge

Nut Merge: chira nhi€u ban ghi dau vao va tao ra mot ban ghi dau
ra ¢c6 chira mét so hoac tat ca cac truong dir li€u dau vao. No rat
hiru ich cho viéc hgp nhat di li¢u tir cac nguon khac nhau.

30. Append

.

Append

Nat Append : Hitu dung cho viéc két hop véi cu tric twong tur
tap hop dir li€u nhung dir li¢u khéc nhau.

31. Distinct

{ Distinct

Nut Distinct : loai bd cac ban ghi, hodc bﬁng cach loai bo ban ghi
dau tién va chuyén qua bat ky ban sao dé dén cac dong dit lidu
thay thé.
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32. Ensemble | Nut Ensemble : két hop hai hodc nhiéu md hinh nuggets dé cé
dugc nhitng dy doan chinh xac hon co thé thu dugc tir bat ky mo
hinh mot.
Ensemble
33. Filler Nt Filler : dién cac gia tri thay thé truong dit liéu va luu trir cac
thay ddi. Ban c6 thé chon dé thay thé cac gia tri dua trén mat diéu
I kién Clem, ching han nhu @ BLANK (@ linh vuc). Ngoai ra,
ban ¢ thé chon dé thay thé tt ca cac khoang tréng hodc gia tri
Filler

null véi mét gia tri cu thé. Mot nat Filler thuong duoc st dung
cung v6i mot nut Type dé thay thé cac gia tri mat tich.

34. Anonymize

&

Anomymize

Nut Anonymize : bién doi tén truong va cac gia tri dugc dai dién
& cubi cung, do d6 lam dir liéu goc. Picu nay co thé hiru ich néu
ban mudn cho phép ngudi khac xay dung mo hinh bang cach st
dung dir liéu nhay cam, chéng han nhu tén khach hang hodc cac
chi tiét khac.

35. Reclassify

Nut Reclassify : bién ddi mot tap cac gia tri ro1 rac khac nhau.
Reclassify rt hitu dung cho loai dir liéu bi mét hodc tap hop dir

‘ liéu dé phan tich.
Reclassify
36. Binning Nt Binning (ty dong) : tao ra cac truong dir liéu dugc thiét 1ap
m&i dua trén cac gid tri ciia mot hodc nhiéu truong dit lidu .
o
Binning
37.RFM Nut RFM Analysis : xac dinh s luong ma khach hang c6 thé 1a
Analysis t6t nhat bang cach kiém tra gan day ho m&i mua céi gi cua ctra
""""""""""""" hang ban (recency), mirc do thudng xuyén mua (tan sd), va c6 bao
- nhiéu giao dich (tién té)
RFEM Analysis;
38. Partition

Nut Partition (phan ving) tao ra mét phan vung truong dir li¢u,

tach cac dir 1i€u vao cac tap con riéng cho vi¢c dao tao, thur
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nghiém, va giai doan xay dung mo hinh .

39. SetToFlag

SelToFlag

NGt SeToFlag : Tap hop nhiéu trudng dit liéu gdc dwa trén cac gia
tri cu thé duge x4ac dinh cho mdt hodc nhiéu linh vue d3 duge
thiét lap.

40. Restructure

®

Restructure

Restructure (Co cdu lai) chuyén doi mot nhom hodc truong dir
liéu vao mot nhom céc trudong co thé duoc dan cu véi cac gia tri
cua truong dir li€u nao khac. Vi du, cho mét truong dir liéu duoc
dat tén loai thanh toan, vdi gia tri cua tin dung, tién mat, va ghi
no, ba truong dir liéu mai s€ dugc tao ra (tin dung, tién mat, thé
ghi no), moéi ngudi ma co thé chua gia tri thuc té thanh toan dugc
thuc hién.

41. Transpose

|

Transpose

Nt Transpose : hoan d6i dit lidu trong hang va cot dé ghi tro
thanh truong dir liéu va cac truong dit lidu trd thanh cac ban ghi

42. Time
Intervals

...

Nut Time Intervals (khoang thoi gian) : quy dinh va tao ra céac
khoang nhén (néu can) cho dir liéu mé hinh chudi thoi gian.

Time Intervals

43. History History tao ra cac truong dir liéu méi c6 chira cac dir liéu tir cic
truong dir liu trong ban ghi trudc d6. Pugc sir dung cho dit liéu
@ tuan tu, chang han nhu dir liéu chudi thoi gian. Trude khi sir dung
ot mot nut History, ban ¢6 thé mudn sip xép dit liéu bang cach st
| History | o

dung mqt nut Sort.
44. SPSS

Nt SPSS Transform : thyc hién bién doi dir liéu bang cach sir
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Transform dung ¢t phap 1énh SPSS.
SPSS Transform

45. Field NGt Field Reorder : xac dinh trinh tw xuét hién cac truong dit liéu
Reorder trung binh. Ching anh huong dén man hinh hién thi cua cac
truong trong mot loat cac dia diém, chang han nhu cac bang, danh
sach, va Field Chooser. Chung rat hitu ich khi lam viéc v6i tap
B hop cac dir liéu rong dé lam cho cac truong dir liéu dugce 1o rang

hon.

46. Graphboard

Nut Graphboard : cung cip nhiéu loai khic nhau cua d thi . St
dung nut nay, ban co thé chon cac truong dir liéu ma ban mudn
khai thac va sau d6 chon mot do thi tir nhitng nguoi co san cho
cac dit liéu dugc chon. nut s€ ty dong loc ra bat cr loai d6 thi ma
s€ khong lam viéc voi nhitng lya chon cua truong.

Graphboard
41. Collection Nt Collection (suu tip) cho thiy sy phan b gia tri cua trudng sd
ma lién quan dén cac gia tri khac. (N¢ tao ra cac dd thi tuong tu
— .ﬁ nhu histograms) D6 1a hitu ich cho viéc minh hga mdt bién hoac
truong dit liéu c6 gia tri thay d6i theo thoi gian.. St dung d6 hoa
Collecti 2 A « R ‘R . A

Aeeen 3-D, ban ciling c6 thé bao gobm mdt truc biéu tuong hién thi phan

phéi theo thé loai.

48. Multiplot | Nyt Multiplot tao ra mot ban db c6 hién thi nhiéu truong dit liéu
b Y trén mot truong dir liéu X duy nhat. Multiplots rat hitu ich khi
é ban mudn kham pha nhimng bién dong ciia cac bién sb theo thoi
hultiplot gian'

49. Web

Nut Web : minh hoa sy phat trién moéi quan hé gitra cac gia tri cua
hai hodc nhiéu biéu tugng . Bi€u d6 nay su dung duong ndi c6 do
rong khac nhau dé chi sttc manh két no6i. Ban c6 thé sit dung mot

nit Web vi dy, d€ khdm ph4d mo61 quan hé gilta viéc mua mot
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50. Time Plot

Nt Time Plot hién thi mot hodc nhiéu tdp hop dit liéu chudi thoi
gian. Thong thuong, trudce tién ban s€ st dung mot khoang thoi
gian dé tao ra mot TimeLabel(bang thoi gian).

51. Evaluation

[\

Nut Evaluation : danh gia va so sanh cac mé hinh dugc du bao.
Biéu do cho thay danh gia nhu thé nao dy doan két qua cac mo
hinh cu thé. N6 loai cic ban ghi dya trén gia tri du doan va do tin
cay cua cac du doan. N¢ chia tidch cac ban ghi thanh cac nhém c6
kich thudc bang nhau (quantiles) va sau d6 phat hoa gia tri cua
cac tiéu chi kinh doanh cho mdi quantile tir cao nhat dén thap

@

Binary Clagsifier

Evaluation
nhat.
52. Binary NGt Binary Classifier : tao ra va so sanh mot sé6 mo hinh khac
Classifier

nhau cho két qua nhi phan (c6 hodc khong c6), cho phép ban lya
chon cach tiép can tot nhit cho mét phan tich da cho. Mot sb thuat
toan moé hinh duge hd tro, lam cho nd ¢6 thé chon cac phuong
phap ban mudn st dung,va cac tiéu chuin dé so sanh cac két qua.
Céc nut tao ra mot tap cac mo hinh dya trén cac tuy chon chi dinh
va xép hang cc ng vién t6t nhit theo tiéu chudn ma ban chi
dinh.

53. Numeric
Predictor

S

MHumeric Predictar

Nut Numeric : du doan sb uéc luong va so sanh cac mo hinh cho
két qua nhiéu sb lién tuc bang cach st dung mot s phuong phap
khéc nhau. nut nay hoat dong theo céach thirc twong ty nhu nut
Binary Classifier, cho phép ban chon cac thuat toan dé str dung va
thir nghiém dé két hop véi nhiéu tiry chon trong mot mé hinh duy
nhét. cac thuit toan hd tro bao gém mang ludi than kinh, C & R
Tree, CHAID, hdi quy tuyén tinh, hdi quy tuyén tinh tong quat, va
may vector hd tro (SVM). M hinh c6 thé duoc so sanh dua trén
su twong quan 19i, hoic sb cua cac bién dugce su dung.

54. Time

NGt Time Series wdc lugng sé mil 1am min, tich hop Puong trung

binh (Arima), va da bién Arima (hoic chuyén giao chirc ning) céc
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Series mo hinh dit liéu chudi thdi gian va tao ra cac du bao vé hiéu qua
trong tuong lai. Mgt nut Time Series luén luon phai dugc di trude
bo1 mot nut khodng thoi gian.
Time Series
55. QUEST Nut QUEST cung cdp mot phuong phap phan loai nhi phan dé
xay dung ciy quyét dinh, duoc thiét ké dé giam thoi gian xu 1y
& can thiét cho C & R trong khi ciing lam gigm xu huong tim thefly
trong cac phuong phap phan loai cay dé uu tién cho phép nhiéu
HUEsT hon du doan chia tach.
56. CHAID NGt CHAID tao ra cdy quyét dinh sir dung s liéu thong ké dé xac
dinh t6i wu chia tach. Khong giéng nhu C & R Tree va QUEST
cac nat CHAID c6 thé tao ra cdy nonbinary, c6 nghia 1a mot sb
e chia tdch c6 nhi€u hon hai chi nhanh. Myc tiéu va cac truong dir
CHAID liéu dy doan c6 thé duoc nhiéu .
57. Decision Nut Decision List xac dinh cac nhom con, hodc cac phan doan,
List cho thay mot kha niang cao hon hoic thip ciia mot két qua nhi
phan tuong dbi so v&i tong dan sb. Ban c6 thé két hop kién thirc
@ kinh doanh cta ban thanh mé hinh bang cach thém cac phan doan
tuy chinh cta riéng ban va xem trudc cac mo hinh thay thé canh
DecigionList | nhau dé so sanh két qua. bao gdm mot danh sach cic quy tac,
trong d6 quy dinh mdi mot diéu kién va mot két qua .
58. Regression | Hgji quy tuyén tinh 1a mot k¥ thuat phd bién cho cac thong ké dit
liéu va lam cho du doan chinh x4c hon hodc lam giam thiéu cac
sai 1€ch gitra du doan va ) lugng cac gia tri thuc té.
Rearession
59. Factor / Céc Factor / PCA cung cép dir liéu giam manh cic k¥ thuat dé
giam bt sy phire tap cta dit liéu . phan tich cac thanh phan chinh
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PCA

PCAFactar

(PCA) tim thay su két hop tuyén tinh cia trudng nhap dit liu
.Yéu tb phan tich ¢ ging xac dinh cac yéu té co ban dé giai thich
cac mo hinh cta tuong quan trong mot bd cac linh vuc quan sat.
Dbi vé6i ca hai phuong phap tiép can, muc tiéu 1a tim thay mot sb
luong nho cac linh vuc ma hiéu qua thu dugc tom tat cac thong
tin trong cac thiét lap ban du cta linh virc

60. Feature
Selection

(I
=

Feature Selection

Nut Feature Selection : loai bo cac truong dir liéu du bao dua trén
mot bo tiéu chuin (chéng han nhu ty 1¢ phén tram cua gia tri mét
tich); sau d6 nd xép tam quan trong cua yéu t du doan con lai
lién quan dén mot muc tiéu . Vi dy, v6i mot tap dir li¢u vo1 hang
tram dy doan tiém nang, trong d6 c6 nhiéu kha ning co ich trong
cac két qua mo hinh bénh nhan.

61.
Discriminant

Discriminant

NGt Discriminant lam cho cac gia dinh chit ché hon héi quy,
nhung c6 thé thay thé mot gia tri, bo sung mot phan tich hoi quy
khi dap img duoc nhitng gia dinh dat ra.

62. Logistic

@

Mo Targets

Logistic 1a mot k¥ thuat théng ké dé phéan loai ho so dya trén gia
tri cua truong dit liéu dau vao. N6 tuong ty nhu hdi quy tuyén
tinh nhung c6 mot két qua cu thé rd rang thay vi mot dai so.

63. Genlin

Genlin

M0 hinh generalized linear (tuyén tinh tong quat) mo rong mod
hinh tuyén tinh tong quat dé cac bién phu thudc 14 tuyén tinh lién
quan dén cic yéu to va thong qua mot chirc ning lién két nhat
dinh. Hon nita, mé hinh nay cho phép cac bién phy thudc dé co
mdt phan phéi khong binh thuong. N6 bao gom céc chiic ning
clia mot s6 cac mo hinh thdng ké, bao gom ca hoi quy tuyén tinh,
thong ké logic cho dir ligu .
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64. Cox Nt Cox (hoi quy) cho phép ban xay dung mdt mé hinh cho su
ton tai thoi gian . M6 hinh ndy tao ra mét chirc ning dé du doan
xac suat cac sy kién quan tdm dd xay ra tai mot thoi gian nhét
dinh (t) cho cac gia trj cta cac bién c6 yéu tb du béo.
65. SVM NGt SVM (Support Vector Machine) cho phép ban phén loai dit
liéu . SVM hoat dong tdt véi céc tap dir liéu lon.

66. Bayes Net

Céc nut mang Bayes cho phép ban xay dung mdt md hinh xac
suat bang cach két hop quan sat va ghi lai dit liéu véi kién thirc
thue té dé thiét 1ap kha ning xay ra.

Apriari

Baves Met
67. SLRM Nut SLRM :cho phép ban xay dung mdt mo hinh trong d6 c6 mot
truong hop don 1€, hodc s6 lugng nho cac trudng hop méi.
SLEM
68. GRI Nut phat hién ra nguyén tac lien két trong dir liéu. Vi du, khach
hang mua dao cao rdu va sita tim cling ¢6 kha ning sé mua kem
@ cao rau. GRI co thé xir Iy dau vao rd rang, nhung muc tiéu ciing
SR phai dugc rd rang.
69. Apriori Nt Apriori 1dy mot bo quy tic tir dit lidu, tao ra cac quy tic véi

nodi dung thong tin cao nhat. Apriori cung cap nim phuong phap
khac nhau cua cac quy tic lya chon va sir dung mot chuong trinh
dé xu Iy tap dir li¢u 16n hiéu qua. Péi voi nhitng dir li€u 16n,
Apriori thuong phat trién nhanh hon GRI, n6 khong gi6i han vao
sO luong cac quy tic c6 thé dugc giir lai, va né co thé xur 1y céc
quy tic 1én dén 32 diéu kién . Apriori yéu cau dau vao va dau ra
tat ca cac truong dir lidu phai rd rang, nhung mang lai hiéu qua tot
hon béi vi n6 dugc t6i wu hoa cho céc loai dit liéu.
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70. CARMA Mo hinh CARMA chép mdt bd quy tic tir cac dir liéu ma khong
yéu cau ban chi dinh.Trai ngugc véi Apriori va GRIL, nit CARMA
cung cp cac thiét 14p dé hd tro xay dung cac quy tic. Didu ndy c6
nghia rang cac quy tic dugc tao ra c6 thé dugc st dung da dang
i hon cac tmg dung, vi du, & tim mot danh muc san pham, dich vu
Carma (tién d&) ma két qua 14 cac muc ma ban mudn quang cdo mua 18

nay.

71. Sequence

Céc nut Sequence( trinh ti) phat hién ra nguyén tic lién két trong
dit liéu tuan tu hodc theo dinh hudng thoi gian. Sequence 1a mot
danh sach cdc muc ma c6 xu hudng xay ra theo mdt thr tu du
doan duge. Céc nat Sequence dua trén thudt toan CARMA vé
nguyén tic lién két, trong d6 sir dung mot phuong phap two-pass

SequUence
hiéu qua cho viéc tim kiém céac chudi.
72. TwoStep | C4c nit TwoStep sir dung mot phuong phép two-step clustering .

Budc dau tién tao mot pass duy nhat thong qua cac dir liéu dé nén
dit liéu dau vao ctiia mot bo quan ly cua subclusters. Budc thur hai
stt dung mot phuong phap phan nhom theo thir bac dé dan dan

i |
[Anomaly|

TwoStep
hop nhit subclusters thanh cac cum 16n hon va 16n hon. TwoStep
6 loi thé 1a tu dong udc tinh ) lugng tdi wu cac cum cho céc dir
liéu . N6 c6 thé xur 1y cac loai dir liu 16n mét cach hiéu qua.
73. Anomaly | Nat Anomaly phat hién sy bat thudng cua céc truong hop bét

thuong, ma khong phu hgp voi mo hinh dir li¢u "normal".

74. Custom Nuat Custom Table hd tro mot loat cac lya chon, bao gdm ca kha
Table ning l1am chdng dit liéu, hodc bién 16p, dé hién thi t6m lugc cho
cac thong ké 16m, va dé hién thi nhiéu tap hop .
IRE
Zustom Table
75. Matrix

Nt Matrix tao ra mot bang cho thdy mdi quan hé giita cac truong
dir liéu. N6 thuong dugce st dung dé hién thi cac mbi quan hé gitra
hai truong dir liéu mang tinh twong trung, nhung né ciing c6 thé

hién thi cdc moi quan h¢ gifra cac truong flag hodc céc truong
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76. Analysis

Q.

Analysis

NGt Analysis ( Phan tich) danh gia cac kha ning dé tao ra cdc mo
hinh chinh xac. Phan tich cac nut khic nhau thuc hién so sanh
gifra gid tri dy bao va gia tri thuc té cho mot hodc nhiéu mo hinh.
Chung ciing c6 thé so sanh cac mé hinh du doan véi nhau.

77. Data Audit

1oH

Drata Audit

NGt Data Audit (kiém todn dir liéu) cung cidp mot cai nhin toan
dién dau tién cac dir liéu, bao gom ca sb liéu théng ké tom tat,
lugc dd histograms va phan phdi cho ting trudong dir lidu, ciing
nhu thong tin vé dau ra, thiéu gia tri. Két qua dugc hién thi trong
mot ma tran c6 thé dugc sip xép va sir dung dé tao kich thude dd
thi va cac nat chuan bi dit ligu.

78. Transform

Fix) =

Transform

Nt Transform( chuyén d6i): cho phép ban chon va tryc quan xem
truéc két qua cua bién d6i trude khi 4p dung chung vao cac
truong dir liéu dugc lya chon.

79. Statistics

=X
| T |

Statistics

Nt Statistics ( Thong ké) cung cép thong tin tom tit co ban vé
truong dir liéu sd. N6 tinh toan s liéu thong ké tom tit cho cac
truong dir li€u riéng biét va tuong quan gitta cac truong dir licu.

80. Means

&3

hMeans

Vi du, ban c6 thé so sanh: doanh thu trudc va sau khi thuc hién
chuong trinh khuyén mai hodc so sanh cic khoan thu tir khach
hang khong nhan dugc khuyén mai v6i nhitng ngudi da lam.

81. Report

Report

NUt Report( Bao cao) : tao ra cac bao cao c6 chira cac dinh dang
vin ban ¢d dinh ciing nhu dit lidu va biéu thirc khac xuat phat tir
dr liéu. Ban chi rd dinh dang cua bao cao béng cach sir dung van
ban miu dé xac dinh van ban va sd lugng coéng viéc. Ban c6 thé
cung cip vin ban bang cach sir dung cac thé HTML trong ban
mAu va bang cach thiét 1ap cac tiy chon trén tab dau ra. Chung c6

thé bao gdm céc gia tri dir liéu va dau ra c6 dicéu kién khic bang
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cach sur dung Clem .

82. Set Globals

@

Set Globals

Nut Set Globals quét dir 1iéu va tinh gia tri, dugc su dung trong
Clem. Vi du, ban c6 thé sir dung nut nay dé tinh toan thong ké do
tudi va sau d6 sir dung tong sb tudi trong Clem bang cach chén
chire ning @ GLOBAL MEAN (tu6i).

SFSS5 Export

83. SPSS Nut Output SPSS cho phép goi mot thu tuc SPSS dé phan tich dit
Output liéu Clementine . Mot loat cac thi tuc c6 san dé phén tich SPSS .
/Ty
e
SFEE Qutput
84. SPSS NGt SPSS Export (xuat dit liéu dau ra trong SPSS). Pinh dang
Export SAV. Cac. File SAV c¢6 thé dugc doc boi SPSS va cac san phém
khéc. Pay ciing 1a dinh dang duoc st dung cho cac tap tin b nhé
cache trong Clementine

85. Dimensions

Dimensions

NGt Dimensions (Kich thuéc) xuat dit liéu dau ra .

86. SAS Nut SAS Export xudt dit liéu ddu ra dudi dang SAS. SAS dinh
Export dang tap tin c6 sin: SAS cho Windows/OS2, SAS cho UNIX,
hodc SAS Phién ban 7/ 8.
SAS Export
87. Publisher NGt Publisher 13 mot "phién ban" déng géi ciia mot stream co thé

duoc thyc hién boi mét engine . Thoi gian chay bén ngoai hoac
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