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NO1 dung

m tai sao KDD & DM la can thiét?
B nhitng irng dung cua KDD & DM
B qua trinh KDD

m gia1 thuat DM

m két luan va hudng phat trién

m ta1 icu tham khao



NO1 dung

m tai sao KDD & DM la can thiét?

B nhirng ing dung cua KDD & DM
E qua trinh KDD

m giai thuat DM

m két luan va hudng phat trién

m ta1 icu tham khao



tai sao KDD & DM Ia cén thiét?
nhiing ing dung ciia KDD & DM
qua trinh KDD

giai thuat DM

két luan va hudng phét trién

Su bung no dit lidu

tai liéu tham khao

m trong nhitng nim 90, v4i su phat trién manh cua:
® cong nghé¢ vi xu ly
® cong nghé luu trix
@ cong nghé truyén thong

@ ing dung cong nghé thong tin trong nhiéu lanh vuc

» dir icu tang nhanh
> bung no dit liéu
> (Lyman et al., 2003),

http://www.sims.berkeley.edu/research/projects/how-much-info/



http://www.sims.berkeley.edu/research/projects/how-much-info/

tai sao KDD & DM Ia cén thiét?
nhiing ing dung ciia KDD & DM
qua trinh KDD

giai thuat DM

két luan va hudng phat trién

Mot vai vi du i
m co so dir liéu khoa hoc thién van
® Europe’s Very Long Baseline Interforometry (VLBI)
® 16 kinh thién van
@ moi kinh thu 1 Gigabits/gidy dit liéu
® phan tich dir 1iéu thu dugc cua 25 ngay
® kho dir liéu qua 16n, vai Terabytes ()

(1): 1 Kb=1000 bytes, 1 Mb= 10007 bytes, 1 Gb=1000°bytes, 1 Tb=1000* bytes,
1 Pb=1000° bytes, 1 Eb=1000°bytes, 1Zb=10007 bytes, 1 Yb= 10008 bytes



tai sao KDD & DM Ia cén thiét?
nhiing ing dung ciia KDD & DM
qua trinh KDD

giai thuat DM

két luan va hudng phat trién

Mot val vi du i
B cac co sO dir liéu khoa hoc khac

@ NSA: hang triéu tai liéu vin ban néi vé khung bo

® Merck: hang triéu cau tric phan tir hoa hoc

® El nino: vai tram Gigabytes

> khoi luong dit liéu khong 16 can phan tich



tai sao KDD & DM Ia cén thiét?
nhiing ing dung ciia KDD & DM
qua trinh KDD

giai thuat DM

két luan va hudng phat trién

Mot vai vi du i i
B co so dit liéu truyén thong

® AT&T: tiép nhan 275 triéu cudc goi / ngay
B co sO dit liéu thuong mai

e luu trit thong tin vé khach hang

® phuc vu cho ké hoach dau tu va phat trién

® AT&T: 26 Terabytes

@ France Telecom: 30 Terabytes thong tin vé khach hang
® Walmart: 20 tri¢u giao dich / ngay



tai sao KDD & DM Ia cén thiét?
nhiing ing dung ciia KDD & DM
qua trinh KDD

giai thuat DM

két luan va hudng phat trién

Mot val vi du i

B di 11éu world wide

@ Google: tiép nhan hon 4 ti yéu cau tim kiém / ngay, luu trit
hang tram Terabytes dir li¢u

® Alexa internet archive: 500 Terabytes / 7 nam

® IBM WebFountain, 160 Terabytes / nam 2003
® Internet Archive, www.archive.org: 300 Terabytes

O téng hop lai
e trong nim 2002: dit liéu trén toan ciu ting 5 Exabytes ()

e dir liéu ting 2 lan trong vong 9 thang

(1): 1 Kb=1000 bytes, 1 Mb= 10007 bytes, 1 Gb=1000°bytes, 1 Tb=1000* bytes,
1 Pb=1000° bytes, 1 Eb=1000°bytes, 1Zb=10007 bytes, 1 Yb= 10008 bytes


http://www.archive.org/

m  taisao KDD & DM Ia cén thiét?
m  nhiing ung dung cua KDD & DM
®  quatrinh KDD

\ A . A = giai thudt DM
KDD & DM la can thlet m  kétludn va hudng phét trién

m  tai liéu tham khéao

m KDD & DM
e thuc su can thiét dé khai thac nhirng tri thtrc tiém an

® trong nhirng kho dir li¢u 16n

> tap chi vé cong nghé cua truong MIT so ra thang 1-2
nam 2001

Data Mining dwgc xem la m@t tromg 10 comg nghég
noi bt nhat cha the k§ 21



NO1 dung

m tai sao KDD & DM la can thiét?
® nhirng ng dung cua KDD & DM

E qua trinh KDD
m giai thuat DM
m két luan va hudng phat trién

m ta1 icu tham khao
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tai sao KDD & DM la can thiét?
nhiing ing dung cua KDD & DM
qua trinh KDD

giai thuat DM

két luan va hudng phat trién

Lanh vuc tng dung

tai liéu tham khao

m khoa hoc & cong ngh¢
® thién van, sinh hoc, etc.
B thuong mai

® quang c4o, marketing, dau tu san xuat, phan tich rii ro trong
kinh doanh, etc.

m Web
® moteur tim kiém, phan loai ban tin, Web log, etc.
® an ninh qudc phong

e chong khiing bo, chong gian lan, etc.

11



2002

KDnuggets : Polls : Where do you currently apply data mining (Jun 2002)

Industries/fields where you currently apply data mining: [608 votes total]

Banking (77)
Biology/Genetics/Proteomics (32)
Direct Marketing/Fundraising (42)
eCommerce/\Web (53)
Entertainment {10)

Fraud Detection (51)

Insurance (3b)
Investment/Stocks (17)
Manufacturing (28)
Pharmaceuticals (31)

Retail (36)

Scientific data (51)

security (14)

Supply Chain Analysis (21)
Telecommunications (56)

Other (44)

None {9)

I -
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I 9%
7%

1%

tai sao KDD & DM la can thiét?
nhirng ing dung cia KDD & DM

qua trinh KDD

giai thuat DM

két luan va hudng phat trién
tai liéu tham khao
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2003

*IIIII

KDnuggets : Polls : Current data mining applications/industries

Poll

Industries/fields where you currently apply data mining: [131 voters, 279 votes
total]

Banking (37)
Bioinformatics/Biotech (27)
Direct Marketing/Fundraising (29)
eCommercefeb (19)
Entertainment/News (4)
Fraud Detection (24)
Insurance (23)
Investment/Stocks (8)
Manufacturing (5)
Medical/Pharma (16)
Retail (17)

Scientific data (24)
Security (6)

supply Chain Analysis (3)
Telecommunications (21)
Travel (3)

Other (12)

None (3)

tai sao KDD & DM la can thiét?
nhirng ing dung cia KDD & DM

qua trinh KDD

giai thuat DM

két luan va hudng phat trién
tai liéu tham khao
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2004

KDnuggets : Polls : Data Mining Applications (Aug 2004)

| Industries/fields where you currently apply data mining [216 votes total]

Banking (29)

Bioinformatics/Biotech (18)
Direct Marketing/Fundraising (19)

eCommercefeb (12)
Entertainment/News (1)
Fraud Detection (19)
Insurance (19)
Investment/Stocks (9)
Manufacturing (9)
Medical/Pharma (15)
Retail (9)

Scientific data (20)
Security (8)
Telecommunications {(12)
Travel (2)

Other {(19)

L EEA
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9%

tai sao KDD & DM la can thiét?
nhirng ing dung cia KDD & DM

qua trinh KDD

giai thuat DM

két luan va hudng phat trién
tai liéu tham khao
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2005

Industriesifields where you successfully applied data mining in the past 3
years [149 replies, 421 votes total]

Banking (51)
Biotech/Genomics {(11)
Credit Scoring (35)
CRM (52)

Direct Marketing/ Fundraising {34)

e-Commerce {(11)
Entertainment/ Music {(4)
Fraud Detection (31)
Gambling (2)

Government applications (12)

Insurance (24)
Investment / Stocks (5)
Junk email / Anti-spam (5)
Health care/ HR (15)
Manufacturing (19)
Medical/ Pharma (12)
Retail (25)

Science (17)

Security f Anti-terrorism (5)
Telecom (23)
TravellHospitality (8)

Web (9)

Other (11)

I 10

3%

8%
I 1 0%
I 5%

M 3%
21%
I 7o
10%
3%
6%
11%
1%
I 4o
5%
3%
6%
B 4
1%
52
= 2%
2%
B 3%

tai sao KDD & DM la can thiét?
nhirng ing dung cia KDD & DM

qua trinh KDD

giai thuat DM

két luan va hudng phét trién
tai liéu tham khao
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KDnuggets : Polls : Data Mining Applications - Industries (June 2006)

278 votes total]

CRM (43)

Fraud Detection (24)
Direct Marketing/ Fundraising (22)
Credit Scoring (21)
Biotech/Genomics (17)
Web content mining/Search (13)
Other (15)

Telecom (14)

Web usage mining (12)
Science (12)

Insurance (12)

Retail (11)

Investment / Stocks (11)
Medical/ Pharma (8)
Manufacturing (7)
Government/Military (7)
e-commerce (6)
Travel/Hospitality (3)
security £ Anti-terrorism {3)
Health care/ HR (5)

Junk email / Anti-spam (2)
Entertainment/ Music (2)
Banking (1)

Industries/fields where you applied data mining in the past 12 months [111 voters,

[ ELRrA
I e
. 20.0%
I o
B 155%
I 13.6%
. 136%
o7
B 10.9%
I 0o
10.9%

B 100%
B 10.0%
| L
L 6.4%

6.4%

5.5%
W5

4.5%
W5
. 1.8%
l135%
| 0.9%

tai sao KDD & DM la can thiét?
nhirng ing dung cia KDD & DM

qua trinh KDD

giai thuat DM

két luan va hudng phat trién
tai liéu tham khao
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KDnuggets : Polls : Data Mining Applications by Industry (June 2007)

Poll

voters]

CRM (36)
Banking (33)

Direct Marketing/ Fundraising (28)
Science (26)

Fraud Detection (26)

Telecom (21)

Credit Scoring (19)

Other (18)

Biotech/Genomics (16)

YWeb usage mining (14)

Retail (14)

Medical/ Pharma (13)

Insurance (12)

Health care/ HR (10)
Government/Military (10)
Financials/Lending (10)

Web content mining/Search (9)
Manufacturing (9)

e-commerce (8)

Entertainment/ Music (6)

Social Policy/Survey analysis (5)
Security / Anti-terrorism (5)
Investment / Stocks (4)
Travel/Hospitality (3)

Junk email / Anti-spam (3)

Industries/fields where you applied data mining in the past 12 months [138
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B22%

tai sao KDD & DM la can thiét?
nhirng ing dung cia KDD & DM

qua trinh KDD

giai thuat DM

két luan va hudng phat trién
tai liéu tham khao
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Cac nam gan day

tai sao KDD & DM la can thiét?
nhirng ing dung cia KDD & DM

qua trinh KDD

giai thuat DM

két luan va hudng phat trién
tai liéu tham khao

Industries/Fields where you applied Analytics, Data Mining, Data Science in 2015? [350 voters]

I 2015 % of voters
mm 2014 % of voters
mm 2012 % of voters

CRM/Consumer analytics (65)

B 18.6%
I ?..2%
s 2 8.6%

Finance (54)

N 15.4%
mmm 10.9%
mmm 10.2%

Banking (50)

B 14.3%
I 16.7%
mm 14.3%

Health care (47)

B 13.4%
s 16.3%
e 16.3%

Science (41)

H11.7%
. 13.6%
mm11.7%

E-commerce (36)

I 10.3%
mm 9.5%
m5.1%

18



tai sao KDD & DM la can thiét?
nhirng ttng dung ciia KDD & DM
qua trinh KDD

giai thuat DM

két luan va hudng phat trién

tai liéu tham khao

Cac nam gan day

Industries/Fields where you applied Analytics, Data Mining, Data Science in 2015? [350 voters]
I 2015 % of voters
mm 2014 % of voters
mm 2012 % of voters

Social Media / Social Networks (36) B 10.3%
m 8.6%
m 12.2%

Fraud Detection (35) B 10%
 13.6%
s 12.8%

Education (35) B 10%
mm7.7%
s 14.3%

Retail (32) B 9.1%

e 13.6%
mm 14.8%

Other (31) H 8.9%
s 13.6%
mmm 10.2%

Advertising (31) I 8.9%
mm 10.4%
m 13.3%




tai sao KDD & DM la can thiét?
nhirng ttng dung ciia KDD & DM
qua trinh KDD

giai thuat DM

két luan va hudng phat trién

tai liéu tham khao

Cac nam gan day

Industries/Felds where you applied Analytics, Data Mining, Data Science in 2015? [350 voters]
I 2015 % of voters

mm 2014 % of voters
mm 2012 % of voters

Oil / Gas / Energy (31) I 8.9%
 9.5%

na

Telecom / Cable (27) 7.7%
. 9%
mm 6.6%

Insurance (26) l 7.4%
mm 8.6%

mm /.7%

Credit Scoring (25) 7.1%
m 8.1%

mm /.1%

Government/Military (25) I 7.1%
mm 6.3%

m 5.1%

Manufacturing (24) Il 6.9%
. 9%
mm /. 1%




Cac nam gan day

tai sao KDD & DM la can thiét?
nhirng ing dung cia KDD & DM

qua trinh KDD

giai thuat DM

két luan va hudng phat trién
tai liéu tham khao

Industries/Fields where you applied Analytics, Data Mining, Data Science in 2015? [350 voters]

I 2015 % of voters
mm 2014 % of voters
mm 2012 % of voters

IT / Network Infrastructure (23)

Bl 6.6%
na
na

HR/workforce analytics (22)

I 6.3%
I 5.9%
na

Medical/ Pharma (21)

6%
. /.2%
mm 6.6%

Software (21)

6%
. /.2%
mm 5.6%

Search / Web content mining (21)

6%
 6.3%
mm 8.2%

Direct Marketing/ Fundraising (18)

H5.1%
m 7.2%
mmm 9.7%
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Cac nam gan dav

tai sao KDD & DM la can thiét?
nhirng ing dung cia KDD & DM

qua trinh KDD
giai thuat DM
két luan va hudng phat trién

Industries/Fields where you applied Analytics, Data Mining, Data Science in 2015? [350 voters]

I 2015 % of voters
mm 2014 % of voters
mm 2012 % of voters

Web usage/Log mining (18)

l5.1%
m 5.9%
mm 6.6%

Biotech/Genomics (17)

M 4.9%
mm 6.8%
mm /.7%

Automotive (15)

H4.3%
B 5.9%
na

Investment / Stocks (15)

H4.3%
5%
m4.1%

Games (14)

B 4%
11.8%
na

Mining (13)

W3.7%
na
na

Entertainment/ Music/ TV/Movies (11)

H3.1%
11.8%
m 4.6%

22



Cac nam gan day

tai sao KDD & DM la can thiét?
nhirng ing dung cia KDD & DM

qua trinh KDD
giai thuat DM
két luan va hudng phat trién

Industries/Felds where you applied Analytics, Data Mining, Data Science in 2015? [350 voters]

I 2015 % of voters
mm 2014 % of voters
mm 2012 % of voters

Agriculture (10)

B 2.9%
na
na

Travel / Hospitality (9)

B 2.6%
m3.2%
m3.1%

Security / Anti-terrorism (8)

12.3%
H2.3%
m 3.6%

Social Good/Non-profit (8)

12.3%
11.4%
na

Social Policy/Survey analysis (6)

11.7%
11.8%
11.0%

Mobile apps (5)

11.4%
§2.3%
na

Junk email / Anti-spam (1)

10.3%
11.8%
10.5%

23



tai sao KDD & DM la can thiét?
nhirng ing dung cia KDD & DM

qué trinh KDD
giai thuat DM
két luan va hudng phét trién

Data mining ¢O quan trong ?

tai liéu tham khao

Poll
Importance of data mining in your company/ organization [114 votes total]
Critical (37) e R
Important, but not critical (31) L e
Useful, but not very important (25) 22%
Management doesn't care (21) L EEEA

24



NO1 dung

m tai sao KDD & DM la can thiét?
B nhitng irng dung cua KDD & DM
H qua trinh KDD

m gia1 thuat DM

m két luan va hudng phat trién

m ta1 icu tham khao

25



tai sao KDD & DM la can thiét?
nhiing ing dung ciia KDD & DM
qua trinh KDD

giai thuat DM

két luan va hudng phét trién

Qua trinh KDD

tai liéu tham khao

Tién xiv Iy Khai thdc dir liéu Danh gid két qua

N B

Dt li¢u duoc »

chon loc N o1ian ax

Dit liéu S Dir h@u.‘da
thd duoc tien
xauly

4

v

Tri thire

e ——— e C

B qua trinh KDD
® lap
@ khai mé dir liéu (DM): cbt 15i

26



tai sao KDD & DM la can thiét?
nhiing ing dung ciia KDD & DM
qua trinh KDD

giai thuat DM

két luan va hudng phat trién

Tién xur 1y dit liéu
Bt muc tiéu dé ra cua tng dung

@ tir nguon dit liéu khac nhau

® chon dit liéu can thiét cho muc tiéu dé ra

@ mau tin, trudng dir lidu

@ bicu dién dir liéu, chuyén doi kiéu sao cho phu hop véi giai
thuat DM s€ dugc ap dung ¢ budc sau

@ lam sach dit liéu: khic phuc d6i véi truong dir liéu réng, du
thura, hodc dir 1i¢éu khong hop 1€

® co thé tinh giam dix liéu hon

27



tai sao KDD & DM 14 can thiét?
nhiing ing dung ciia KDD & DM
qua trinh KDD

giai thuat DM

két luan va hudng phat trién

Khai mo dor 11€u

tai liéu tham khao

m ky thuat
® may hoc
® tri tu¢ nhan tao
® nhan dang
@ phan tich thong ké
@ hoic bang phuong phap truc quan: hién thi
® xay dung mo hinh, tao tri thirc vé dir liéu
® kiém dinh lai mé hinh
@ néu chua dat thi phai xay dung mé hinh khéc
@ budc nay rat kho va can nhiéu cong sirc

28



tai sao KDD & DM la can thiét?
nhiing ing dung ciia KDD & DM
qua trinh KDD

giai thuat DM

két luan va hudng phat trién

Panh gia két qua s i
m két qua

® kiém dinh dya vao muc tiéu ban dau cua rng dung

@ nghia la chi c6 nguoi st dung hoic chuyén gia vé lanh vuc

ma&i 6 kha nang danh gia

® két qua co dat dugc can dé hiéu

e hién thi, dich két qua

® nguo1 st dung hodc chuyén gia

® co thé danh gia va hiéu dugc két qua sinh ra

29



m  tai sao KDD & DM la can thiét?
m  nhiing ung dung cua KDD & DM

] qua trinh KDD
m  gidi thuat DM

Lanh vyc nghién ctru lién quan T ——

m  tai liéu tham khao

May hoc Phuong phap
. hién thi
Data Mining & '

nowledue Discovery

XA4c suat -
thong ké Tri tu€ nhan Co so dir licu

tao
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tai sao KDD & DM 14 can thiét?
nhiing ing dung ciia KDD & DM
qua trinh KDD

giai thuat DM

két luan va hudng phat trién

Co sO nén tang

tai liéu tham khao

m thong ké

@ dua nhiéu vao nén tang 1y thuyét

e tap trung vao kiém dinh nhiing gia thiét
B may hoc

@ dua nhiéu vao heuristics

e tip trung cai tién hiu qua cua giai thuat hoc

31



DM & KDD

m DM & KDD
e tich hop co sé 1y thuyét & heuristic

tai sao KDD & DM 14 can thiét?
nhiing ing dung ciia KDD & DM
qua trinh KDD

giai thuat DM

két luan va hudng phat trién

tai liéu tham khao

® tap trung vao toan bo qua trinh kham pha va khai thac du li¢u

dé tim ra tri thirc
® phai hiru dung cho nguo1 s dung
® bao gom nhiing k¥ thuat

e tidn xit 1y dit liéu: chon loc dit lieu, xir 1y dit lidu sai, etc.

® qua trinh x4y dyng mo hinh: DM
e trinh bay, giai thich, dich két qua

32



NO1 dung

m tai sao KDD & DM la can thiét?
B nhitng irng dung cua KDD & DM
B qua trinh KDD

m gidi thuat DM

m két luan va hudng phat trién

m ta1 icu tham khao

33



tai sao KDD & DM la can thiét?
nhiing tmg dung cia KDD & DM
qua trinh KDD

gii thuat DM

két luan va hudng phat trién

tai li€u tham khao

(Gia1 thuat khar mo dir licu

m ky thuat

® phan 16p (classification): xay dung mo hinh phan loai dua
trén dit liéu tap hoc da cd nhan (16p)

@ hoi quy (regression): xay dung mé hinh phan loai dya trén dit
liéu tap hoc da c6 nhan (16p) 1a gia tri lién tuc

® gom cum, nhom (clustering): xay dung mo hinh gom cum dur
l1€u tap hoc (khong ¢6 nhan) sao cho cac dir li¢u cung nhém
co cac tinh chat twong ty nhau va dir liu cua 2 nhom khac
nhau s€ co6 cac tinh chat khac nhau

@ luat két hop (association rules): phat hién moi lién quan gitra
cac bién cua dir licu

34



K§ thuat DM (2001)

tai sao KDD & DM la can thiét?
nhiing ing dung ciia KDD & DM
qua trinh KDD

giai thuat DM

két luan va hudng phat trién

tai liéu tham khao

r—-—————— - —— — — —

KDnuggets : Polls : Data Mining Techniques (Aug 2001)

Poll

votes total]

Neural Networks (73)
Decision Trees/Rules (105)
Logistic Regression (78)
Statistics (95)

Bayesian (34)
Visualization (43)

| Association Rules (36)
Hyhrid methods (24)
Text Mining (13)

Web mining (28)

Agents (8)

Other (13)

Which data mining techniques do you use regularly? (Choose several) [547
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tai sao KDD & DM la can thiét?
nhiing ing dung ciia KDD & DM
qua trinh KDD

giai thuat DM

két luan va hudng phat trién

tai liéu tham khao

K§ thuat DM (10/2002)

KDnuggets : Polls : Which data mining techniques do you use regularly (Oct 2002)

| Poll

Which data mining techniques do you use regularly? (Choose several) [212 votes, 825
choices]
Decision Trees/Rules (128)
Clustering (103)

Statistics (101)

Logistic regression (75)
Meural networks (75)
Association rules (B3)
Visualization (52)

Mearest neighbor (42)

Text mining (30)

Sequence analysis (27)
Genetic algorithms (26)
Bayesian nets (24)

Hybrid methods (21)

Maive Bayes (19)

Web mining (19)

Other (20)

I




tai sao KDD & DM la can thiét?

| |
m  nhiing ung dung cua KDD & DM
m  quatrinh KDD
~ A m  gidi thuit DM
Ky thuat DM (1 1 / 2003) m  két luan va hudng phat trién
¢ ®m  tai liéu tham khao
KDnuggets : Polls : Data mining techniques (Nov 2003)
[ Poll
'What data mining techniques you use regularly? [768 choices from 213 voters] |
" | Decision Trees/Rules (120) [ IR !
: Clustering (93) B 12% I
| | Statistics (92) 12% :
: 'Neural networks (71) N o :
: 'Logistic regression (69) 9% |
|| Visualization (55) . :
: | Association rules (42) B2 :
| _ Nearestneighbor(3sy __ _ __ __ ___ ______ s _l
Text mining (30) B 49
Web mining (29) 4%
Bayesian nets / Naive Bayes (24) | KA
Sequence analysis (24) | KA
' SVM (Suppart Vector Machine) (24) M s
'Hyhrid methods (23) 3%
Genetic algorithms{12) 2%
Other (22) 3%




tai sao KDD & DM la can thiét?
nhiing ing dung ciia KDD & DM
qua trinh KDD

giai thuat DM

két luan va hudng phat trién

tai liéu tham khao

K§ thuat DM (2004)

KDnuggets : Polls : Deployed data mining techniques

Poll

Which data mining techniques you used in a successfully deployed application?
[173 voters, 509 votes total]

Decision Trees/Rules (88)
Logistic regression (74)
K-means clustering (54)
Association rules (48)
Neural Networks (45)
SVM (33)

Other methods (29)
Self-organizing maps (24)
Other clustering (24)
Hybrid methods (20)
Naive Bayes (19)
Nearest Neighbar (17)
Genetic algorithms (16)
Fuzzy methods (11)
Bayes nets (6)

None (1)

L




tai sao KDD & DM la can thiét?
nhiing ing dung ciia KDD & DM
qua trinh KDD

giai thuat DM

két luan va hudng phat trién

tai liéu tham khao

K§ thuat DM (02/2005)

KDnuggets : Polls : Data Mining Techniques (Feb 2005)

Poll
Data mining/analytic techniques you use frequently: [784 votes total]

: Decision Trees/Rules (107)

| Clustering (101)

| Regression (90)

: Statistics (80)

| visualization (63)

| Neural Nets (61)

| Association rules (54)

Nearest Neighbor (34)

SvM (Support vector maching) (31)
Bayesian (30)

Sequence/Time series analysis (26)
Boosting (25)

Hyhrid methods {23)

Bagging (20)

Genetic algorithms (19)

Other {20)




m  tai sao KDD & DM la can thiét?
m  nhiing ung dung cua KDD & DM
m  quatrinh KDD
~ A m  gidi thuit DM
Ky thu at DM (2 O O 6) m  két luan va hudng phat trién
° m  tai liéu tham khao
KDnuggets : Polls : Data Mining Methods (Apr 2006)
| Poll
Data mining/ analytic methods you used frequently in the last year: [176 voters]
| |Decision TreesiRules (g0y | [ e B _:
: Clustering {70) [ kKA |
| Regression (67) 38.1% |
: Statistics (64) I - oo |
| Association rules (54) I 50 7% :
: Visualization (38) T 01 6% I
| SVM (31) . 176% :
| Neural Nets (31) I 17 '
I Sequence/Time series analysis (24) | EEXYA :
| Bayesian (24) [ REES |
| _ _ |NearestNeighbor(20y ~_ __ __ ___ _ _ _114%_ __ __ _ __ _____ I
Boosting (17) | ERLA
Hybrid methods (14) B 5 0%
Bagging (13) 7
Genetic algorithms (12) . 6.8%
Other {4) 1 2.3%




tai sao KDD & DM la can thiét?

| |
m  nhiing ung dung cua KDD & DM
m  quatrinh KDD
~ A m  gidi thuat DM
[< y thuat DM (2007) m  két luan va hudng phat trién
¢ ®m  tai liéu tham khao
KDnuggets : Polls : Data Mining Methods (Mar 2007)
| Poll
Data mining/analytic methods you used frequently in the past 12 months: [203
voters]
Decision Trees/Rules (127) I - -
Regression (104) I -1
Clustering {102) 50.2%
Statistics (descriptive) (94) I - -

r |
| |
| |
| |
| |
| |
| |
: visualization (66) N 52 5% :
| | Association rules (53) T 06 1% |
: SEQUBHCEITimE Series analysis (35) 17.2% :
: Neural Nets (35) L EFBLA l
| |SvM (32) B 155% |
: Bayesian (32) I s oo :
| _|Boosting(30) _ __ __ __ __ ____ _—..148% ______________| _

Nearest Neighhor (26) B s

Hybrid methods (24) B 11 5%

Other (23) | ERIGA

Genetic algorithms (23) B 115%

Bagging (22) 10.8%




tai sao KDD & DM la can thiét?

: nhiing Gmg dung ctia KDD & DM
®  quatrinh KDD
. = gidi thuit DM
Top 10 DM algorithms (2015) " Ktluin v hain it i
m  tai liéu tham khao
Top 10 Data
Mining
° Algorithms
Here are the algorithms:
e 1.C45
e 2.k-means
e 3.Support vector machines
e 4. Apriori
e 5.EM
e 6.PageRank
e 7.AdaBoost
e 8.kNN
¢ 9. Naive Bayes
o 10.CART 42



tai sao KDD & DM la can thiét?

: nhiing Gmg dung ctia KDD & DM
m  quatrinh KDD
Top 10 DM algorithms (2015) v e
m  tai liéu tham khao
Top 10 Algorithms & Methods
used by Data Scientists
0% 20% 40% 60% 80%
Regression | | l | 67%

Clustering
Decision Trees/Rules
Visualization

K-nearestneighbors

PCA
Statistics
Random Forests
Time series/Sequence.. 37%
Text Mining 36%

43



tai sao KDD & DM la can thiét?
nhiing Gmg dung ctia KDD & DM
qua trinh KDD

giai thuat DM

két luan va hudng phat trién

tai liéu tham khao

No free lu: c=h-theorem

44



tai sao KDD & DM la can thiét?
nhiing ing dung ciia KDD & DM
qua trinh KDD

giai thuat DM

két luan va hudng phat trién

tai liéu tham khao

Ky thuat DM thanh cong
trong ing dung thuc

KDnuggets : Polls : Deployed data mining techniques

Poll
‘Which data mining techniques you used in a successfully deployed application?
[173 voters, 509 votes total]

| | Decision Trees/Rules (88)
: Logistic regression (74)

: K-means clustering (54)

| | Association rules (48)

|| Neural Networks (45)
|
|
I
I
I
I

SVM (33)
Other methods (29)
Self-organizing maps (24)

Hybrid methods (20)
Maive Bayes (19)
Nearest Neighbor (17)
Genetic algorithms (16)
Fuzzy methods (11)
Bayes nets (6)

MNone (1)

45



tai sao KDD & DM la can thiét?
nhiing ing dung ciia KDD & DM
qua trinh KDD

giai thuit DM

két luan va hudng phét trién

KDnuggets : Polls : Data Mining | Analytic Software Tools (May 2007) tiliéu tham khdo

Phan mém thuong dugc st dung

Poll
Data Mining (Analytic) tools you used in 2007: [534 voters]

The first (narrow) bar corresponds to the number of votes where the tool was selected
alone, and the second (wide) bar to the number votes where the tool was select as one
among several Tools are ordered in descending order of total number of votes

Commercial Data Mining Software

sPS55 Clementine —— ] 116, 73 alone or with SPSS
Salford CART/MARS/TreeNet/RF 1 R

Excel I_ 94, 2 alone

SPS5 o (R 5« .49 alone or with Clementine
SAS = 50, 8 alone or with SAS E-Miner
Angoss  m— 2 78, 50 alone

KXEN —— ] 70, 51 alone

sSQL server I- 38, 2 alone

MATLAB I- 30, 1 alone

SAS E-Miner s 25, 8 alone or with SAS

Other commercial tools D 21,0 alone

Statsoft Statistica 1l 15, 2 aione

Insightful Miner/S-Plus B o0z0ne

Oracle DM D 12, 0 alone



Phan mém thuong dugc su dung

KDnuggets : Polls : Data Mining / Analytic Software Tools (May 2007)

Poll

Data Mining (Analytic) tools you used in 2007: [534 voters]

The first (narrow) bar corresponds to the number of votes where the tool was selected
alone, and the second (wide) bar to the number votes where the tool was select as one
among several, Tools are ordered In descending order of total number of votes

Commercial Data Mining Software

Tiberius ol 11 3 a0ne

Fairlsaac Model Builder 1l 3 2 a10ne

¥elopes 02, 2 alone

Miner3D I 2,0 alone

Bayesia | 2,0 alone

Megaputer 11,1 alone

your own code m N 61 7 aione

Free Data Mining Software

Yale ———[1103, 70 ai0ne

WWeka 1] — 48, 3 alone
R 142 0aione

Other free tools B =0 0 aione
C4 5/C5.0/Sees5 Bla:0hi0na
Orange B2 0aione
KNIME 02 0aone

tai sao KDD & DM la can thiét?
nhiing ing dung ciia KDD & DM
qua trinh KDD

giai thuat DM

két luan va hudng phat trién

tai liéu tham khao

47



m  tai sao KDD & DM la cin thiét?
nhiing ing dung ciia KDD & DM

gidi thuat DM

Phan mém trong nhitng ndm gan day - e

két luan va hudng phat trién

m  tai liéu tham khao

What Analytics, Big Data, Data mining, Data Science software you used in the past 12 months

for areal project? [2759 voters]

Legend: Red: Free/Open Source
tools

Green: Commercial tools
Fuchsia: Hadoop/Big Data tools

I % users in 2015
% usersin 2014
= % usersin 2013

R (1293), 3.6% alone

e 46, 9%
I 58.5%
s 3 /.4%

RapidMiner (870), 13.7% alone

I 31.5%
I 44.2%
s 3.2 %

SQL (853), 0% alone I 30.9%
I 5.3%
na

Python (837), 0% alone I 30.3%

B 19.5%
e 13.3%

Excel (631), 0% alone

I 22.9%
I 25.8%
e 2 8.0%

KNIME (553), 6.7% alone

I 20%
 15.0%
mm 5.9%
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tai sao KDD & DM la can thiét?

,‘\ ,‘\ ~ - ,‘\ A m  nhiing img dung cua KDD & DM
Phan mém trong nhirng nam gan day - o
] giai thuat DM
m  két luan va hudng phat trién
tai liéu tham khao

What Analytics, Big Data, Data mining, Data Science software you used in the past 12 months
for areal project? [2759 voters] A
Legend: Red: Free/Open Source  |EEEEE % users in 2015
tools % users in 2014
Green: Commercial tools s % users in 2013
Fuchsia: Hadoop/Big Data tools
Hadoop (507), 0% alone I 18.4%

— 12.7%

mm 9.3%
Tableau (341), 0% alone B 12.4%

m 9.1%

= 6.3%
SAS base (313), 0.6% alone B 11.3%

m 10.9%

s 10.7%
Spark (311), 0% alone I 11.3%

H2.6%

na
Weka (310), 0% alone I 11.2%

—— 17.0%

s 14.3%
SAS Enterprise Miner (302), 3.6% | 10.9%
alone . /.2%

- 5.9% 49




m  tai sao KDD & DM la can thiét?

,‘\ ,‘\ ~ - ,‘\ A m  nhiing img dung cua KDD & DM
Phan mém trong nhirng nam gan day - o
m  gidi thuat DM
m  két luan va hudng phat trién
m  tai liéu tham khao
What Analytics, Big Data, Data mining, Data Science software you used in the past 12 months
for areal project? [2759 voters] .
Legend: Red: Free/Open Source  |EEEEE % users in 2015
tools % users in 2014
Green: Commercial tools = % users in 2013
Fuchsia: Hadoop/Big Data tools
Microsoft SQL Server (268), 0% I ©.7%
alone s 10.5%
mmm /.0%
MATLAB (243), 0% alone I 8.8%
. 8.4%
m 9.9%
scikit-learn (229), 0% alone I 8.3%
na
na
Unix shell/awk/gawk (221), 0% I 8.0%
alone m 5.8%
na
IBM SPSS Statistics (213), 0% alone | 7.7%
. /./%
mm 8.7%
IBM SPSS Modeler (197), 7.1% l/.1%
alone I 5.7%
mm 6.1% 50




m  tai sao KDD & DM la can thiét?

,‘\ ,‘\ ~ - ,‘\ A m  nhiing img dung cua KDD & DM
Phan mém trong nhirng nam gan day - o
m  gidi thuat DM
m  két luan va hudng phat trién
= tai lién tham khan
What Analytics, Big Data, Data mining, Data Science software you used in the past 12 months
for areal project? [2759 voters] —
Legend: Red: Free/Open Source  |EEEEE % users in 2015
tools % users in 2014
Green: Commercial tools = % users in 2013

Fuchsia: Hadoop/Big Data tools

Alteryx (155), 39.4% alone Bl 5.6%
m3.1%
10.3%

Pig (150), 0% alone Bl 5.4%
M 3.5%
na

Other programming languages Bl 5.1%

(140), 0% alone m3.0%
na
Other free analytics/data mining (Bl 5.0%
tools (138), 0% alone 5.1%
m 3.4%
Other Hadoop/HDFS-based tools (Il 4.5%
(125), 0% alone m 3.9%
na
TIBCO Spotfire (119), 11.8% alone |l 4.3%
m2.8%

1 1.4% 51




Phan mém trong nhitng ndm gan day-

tai sao KDD & DM la can thiét?
nhiing ing dung ciia KDD & DM
qua trinh KDD

giai thuat DM

két luan va hudng phat trién

tai liéu tham khao

What Analytics, Big Data, Data mining, Data Science software you used in the past 12 months

for areal project? [2759 voters]

Legend: Red: Free/Open Source
tools

Green: Commercial tools
Fuchsia: Hadoop/Big Data tools

I % users in 2015
% usersin 2014
= % usersin 2013

Rattle (117), 0.9% alone

B 4.2%
mm 4.9%
mm 4.5%

QlikView (116), 0% alone

B 4.2%
m 3.0%
m 2.4%

Revolution Analytics (now part of
Microsoft) (109), 0% alone

M 4.0%
I 9.1%
mm 4.5%

Microsoft Azure ML (102), 1.0%
alone

H3.7%
na
na

Microsoft Power Bl (98), 0% alone

M 3.6%
na
na

MLIib (91), 0% alone

H3.3%
11.0%
na
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m  tai sao KDD & DM la can thiét?

,‘\ ,‘\ ~ - ,‘\ A m  nhiing img dung cua KDD & DM
Phan mém trong nhirng nam gan day - o
] giai thuat DM
m  két luan va hudng phat trién
m  tai liéu tham khao
What Analytics, Big Data, Data mining, Data Science software you used in the past 12 months
for areal project? [2759 voters] ————
Legend: Red: Free/Open Source  |EEEEE % users in 2015
tools % users in 2014
Green: Commercial tools s % users in 2013
Fuchsia: Hadoop/Big Data tools
JMP (86), 0% alone H3.1%
m 3.8%
m4.1%
SAP (including former KXEN) (82), |H3.0%
26.8% alone I 6.8%
1 1.4%
Perl (79), 0% alone H2.9%
m 3.0%
na
Mahout (76), 0% alone N 2.8%
H2.5%
na
Pentaho (74), 0% alone H2.7%
H2.6%
na
Other paid analytics/data N 2.4%
mining/data science software (66), |B 1.9%
6.1% alone m 2.4% 53




Phan mém trong nhitng ndm gan day-

tai sao KDD & DM la can thiét?
nhiing ing dung ciia KDD & DM
qua trinh KDD

giai thuat DM

két luan va hudng phat trién

tai liéu tham khao

What Analytics, Big Data, Data mining, Data Science software you used in the past 12 months

for areal project? [2759 voters]

Legend: Red: Free/Open Source
tools

Green: Commercial tools
Fuchsia: Hadoop/Big Data tools

I % users in 2015
% usersin 2014
= % usersin 2013

Salford SPM/CART/Random B2.3%
Forests/MARS/TreeNet (64), 43.8% |m 3.6%
alone m2.2%
Gnu Octave (64), 0% alone H23%

m 3.9%

m 2.9%
IBM Watson Analytics (57), 0% H2.1%
alone na

na
Ayasdi (56), 10.7% alone H2.0%

na

na
Dataiku (56), 7.1% alone H2.0%

na

na
Actian (56), 7.1% alone H2.0%

10.5%

na

54




tai sao KDD & DM la can thiét?

,‘\ ,‘\ ~ - ,‘\ A m  nhiing img dung cua KDD & DM
Phan mém trong nhirng nam gan day - o
[ giai thuat DM
m  két luan va hudng phat trién
m  tai liéu tham khao
What Analytics, Big Data, Data mining, Data Science software you used in the past 12 months
for areal project? [2759 voters] .
Legend: Red: Free/Open Source  |EEEEE % users in 2015
tools % users in 2014
Green: Commercial tools mmmm % users in 2013
Fuchsia: Hadoop/Big Data tools
H20 (Oxdata) (55), 0% alone B2.0%
10.2%
na
Orange (53), 0% alone H1.9%
m3.4%
m 3.6%
Mathematica (52), 0% alone H1.9%
m2.3%
m2.1%
IBM Cognos (51), 0% alone 11.8%
B1.8%
m2.4%
Dell (including StatSoft) (47), 19.1% |0 1.7%
alone 11.7%
s 9.0%
XLSTAT for Excel (42), 0% alone 11.5%
11.2%
10.9% 55




m  tai sao KDD & DM la can thiét?
nhiing ing dung ciia KDD & DM

gidi thuat DM

Phan mém trong nhitng ndm gan day- s

két luan va hudng phat trién
m  tai liéu tham khao

What Analytics, Big Data, Data mining, Data Science software you used in the past 12 months
for areal project? [2759 voters]
Legend: Red: Free/Open Source  |EEEEE % users in 2015
tools % users in 2014
Green: Commercial tools s % users in 2013
Fuchsia: Hadoop/Big Data tools
Stata (36), 2.8% alone 11.3%

11.4%

m2.1%
Lexalytics (35), 28.6% alone 11.3%

na

na
Vowpal Wabbit (35), 0% alone 11.3%

na

na
C4.5/C5.0/See5 (35), 0% alone 11.3%

11.5%

11.1%
Julia (31), 3.2% alone 11.1%

10.8%

na
Splunk/ Hunk (30), 0% alone 11.1%

10.7%

na
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Phan mém trong nhitng ndm gan day-

tai sao KDD & DM la can thiét?
nhiing ing dung ciia KDD & DM
qua trinh KDD

giai thuat DM

két luan va hudng phat trién

tai liéu tham khao

What Analytics, Big Data, Data mining, Data Science software you used in the past 12 months

for areal project? [2759 voters]

Legend: Red: Free/Open Source
tools

Green: Commercial tools
Fuchsia: Hadoop/Big Data tools

I % usersin 2015
% usersin 2014
= % usersin 2013

Microstrategy (24), 0% alone

10.9%
na
na

BigML (23), 0% alone

10.8%
10.9%
na

Zementis (22), 31.8% alone

10.8%
10.8%
10.9%

Miner3D (22), 9.1% alone

10.8%
10.9%
m1.8%

Oracle Data Miner (22), 0% alone

10.8%
H2.2%
11.0%

Amazon Machine Learning (20),
5.0% alone

10.7%
na
na

57



m  tai sao KDD & DM la can thiét?
nhiing ing dung ciia KDD & DM

gidi thuat DM

Phan mém trong nhitng ndm gan day- s

két luan va hudng phat trién
m  tai liéu tham khao

What Analytics, Big Data, Data mining, Data Science software you used in the past 12 months
for areal project? [2759 voters]
Legend: Red: Free/Open Source  |EEEEE % users in 2015
tools % users in 2014
Green: Commercial tools s % users in 2013
Fuchsia: Hadoop/Big Data tools
Bayesialab (16), 12.5% alone 10.6%

m4.1%

11.0%
Dato (former Graphlab) (15), 6.7% |10.5%
alone 10.9%

na
Clojure (13), 0% alone 10.5%

10.5%

na
Alpine Data Labs (13), 0% alone 10.5%

m2.7%

na
Angoss (11), 18.2% alone 10.4%

10.4%

10.3%
Lavastorm (10), 0% alone 10.4%

10.3%

10.4%
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Phan mém trong nhitng ndm gan day-

tai sao KDD & DM la can thiét?
nhiing ing dung ciia KDD & DM
qua trinh KDD

giai thuat DM

két luan va hudng phat trién

tai liéu tham khao

for areal project? [2759 voters]

What Analytics, Big Data, Data mining, Data Science software you used in the past 12 months

Legend: Red: Free/Open Source
tools

Green: Commercial tools
Fuchsia: Hadoop/Big Data tools

I % usersin 2015
% users in 2014
mmmmm % usersin 2013

Lisp (10), 0% alone 10.4%
10.3%
na

Predixion Software (10), 0% alone |1 0.4%
m3.7%
m2.7%

WordStat (9), 0% alone 10.3%
10.2%
10.4%

Megaputer 10.3%

Polyanalyst/TextAnalyst (8), 0% 0.1%

alone 0.1%

WPS: World Programming System |l 0.3%

(7), 0% alone 10.2%
na

GoodData (6), 0% alone 10.2%
0.1%
na
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m  tai sao KDD & DM la can thiét?
nhiing ing dung ciia KDD & DM

giai thuat DM

Phan mém trong nhirng nam gan day - e

két luan va hudng phat trién
m  tai liu tham khéao

What Analytics, Big Data, Data mining, Data Science software you used in the past 12 months
for areal project? [2759 voters]
Legend: Red: Free/Open Source  |EEEEE % usersin 2015
tools I % users in 2014
Green: Commercial tools = % users in 2013
Fuchsia: Hadoop/Big Data tools
MetaMind (5), 0% alone 10.2%

na

na
SiSense (5), 0% alone 10.2%

0.1%

na
Rapidinsight/Veera (5), 0% alone |1 0.2%

10.5%

10.5%
Skytree (3), 0% alone 0.1%

na

na
Birst (2), 0% alone 0.1%

na

na
Ontotext (1), 0% alone 0%

na

na
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Top 10

phan mém (2015)

tai sao KDD & DM la can thiét?
nhiing Gmg dung ctia KDD & DM
qua trinh KDD

giai thuat DM

két luan va hudng phat trién

tai liéu tham khao

R
RapidMiner
saL

Python
Excel
KNIME
Hadoop
Tableau
SAS base
Spark

Top Analytics, Data Mining, Data
Science software used, 2015

0% 10% 20% 30% 40%

| | | | |

50%
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NO1 dung

m tai sao KDD & DM la can thiét?
B nhitng irng dung cua KDD & DM
B qua trinh KDD

m gia1 thuat DM

m két luidn va hwéng phat trién

m ta1 icu tham khao
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tai sao KDD & DM la can thiét?
nhiing ing dung ciia KDD & DM
qua trinh KDD

giai thuat DM

két luin va hwéng phat trién

tai liéu tham khao

Két luan vé KDD & DM

m KDD & DM
® can thiét
e khai thac, tim kiém tri thirc
e an trong khoi lugng 16n dir lidu
@ 4p dung cho nhiéu linh vuc khac nhau

m KDD
® qua trinh lap lai
e tién xur 1y, khai thac dir liéu & danh gia két qua
e DM la cot 15i cua qua trinh KDD
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tai sao KDD & DM la can thiét?
nhiing ing dung ciia KDD & DM
qua trinh KDD

giai thuat DM

két luin va hwéng phat trién

tai liéu tham khao

Két luan vé KDD & DM

m KDD & DM
® can giai quyét dugc muc tiéu ban dau dit ra cua tng dung
@ kha ning lam viéc tot voi khoi lugng 1on dit licu

e dap uing duogc vé nhitng rang budc: thoi gian, thiét bi, chat
lugng két qua, hiéu dugce

® « no free lunch theorem »: khong cé k¥ thuat DM nao 1a tot
trong tat ca cac truong hop

> rat kho, no free lunch ®
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tai sao KDD & DM la can thiét?
nhiing ing dung ciia KDD & DM
qua trinh KDD

giai thuat DM

két luin va hwéng phat trién

tai liéu tham khao

Hudng phat trién

m tuong lai, KDD & DM
@ nguon dir liéu hon hop: vin ban, hinh anh, 4m thanh, ky tu

® cai thién d¢ phuc tap cua qua trinh dé co kha nang lam vigc
tot voi khoi luong 16n dit liéu: tao giai thuat mai hodc cai tién
gia1 thuat hién co

e tich hop kién thtrc chuyén gia
e dién dich két qua

® mo rong sang nhirng lanh vuc ing dung khac nhu: sinh hoc,
kinh t€, y hoc, quoc phong, thi€n van, etc.
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Metaphor cua V. Vapnik ©

m Solving a problem of interest, do not solve a more
general problem as an intermediate step. Try to get the

answer that you really need but not a more general one
(Vapnik, 1995).
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NO1 dung

m tai sao KDD & DM la can thiét?
B nhitng irng dung cua KDD & DM
B qua trinh KDD

m gia1 thuat DM

m két luan va hudng phat trién

m tai lieu tham Khao
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Lich st

m 1989 [JCAI Workshop on Knowledge Discovery in Databases (Piatetsky-Shapiro)

e Knowledge Discovery in Databases (G. Piatetsky-Shapiro and W. Frawley, 1991)

B 1991-1994 Workshops on Knowledge Discovery in Databases

® Advances in Knowledge Discovery and Data Mining (U. Fayyad, G. Piatetsky-Shapiro, P. Smyth, and R. Uthurusamy,
1996)

B 1995-1998 International Conferences on Knowledge Discovery in Databases and Data

Mining (KDD’95-98)

® Journal of Data Mining and Knowledge Discovery (1997)

B 1998 ACM SIGKDD, SIGKDD’1999-2001 conferences, and SIGKDD Explorations

m More conferences on data mining

e EGC (2001), PAKDD (1997), PKDD (1997), SIAM-Data Mining (2001), (IEEE) ICDM (2001), etc.
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Tham khao

www.kdnuggets.com

B ngay 24/11/2008, sir dung google dé tim
® Data Mining: 11 000 000 links
® Knowledge Discovery in Databases: 3 000 000 links
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Tham khao

m Data mining and KDD (SIGKDD: CDROM)
e Conferences: ACM-SIGKDD, IEEE-ICDM, SIAM-DM, PKDD, PAKDD, etc.

e Journal: Data Mining and Knowledge Discovery, KDD Explorations

m Database systems (SIGMOD: CD ROM)

e Conferences: ACM-SIGMOD, ACM-PODS, VLDB, IEEE-ICDE, EDBT, ICDT, DASFAA
e Journals: ACM-TODS, IEEE-TKDE, JIIS, J. ACM, etc.

m Al & Machine Learning
e Conferences: Machine learning (ML), AAAI, IJCAI, COLT (Learning Theory), etc.

e Journals: Machine Learning, Artificial Intelligence, etc.

m Statistics

e Conferences: Joint Stat. Meeting, etc.

e Journals: Annals of statistics, etc.

m Visualization

e Conference proceedings: CHI, ACM-SIGGraph, etc.

e Journals: IEEE Trans. visualization and computer graphics, etc.
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Tham khao

m K. Bennett and C. Campbell. Support Vector Machines: Hype or Hallelujah ?. SIGKDD Explorations,
2(2), pp. 1-13, 2000

m L. Breiman. Random Forests. Machine Learning, 45(1), pp. 5-32, 2001

m L. Breiman, J. Friedman, R. Olshen, and C. Stone. Classification and Regression Trees. Chapman & Hall,

New York, 1984

m N. Cristianini and J. Shawe-Taylor. An Introduction to Support Vector Machines and Other Kernel-based
Learning Methods. Cambridge University Press, 2000

m  U. M. Fayyad, G. Piatetsky-Shapiro, P. Smyth, and R. Uthurusamy. Advances in Knowledge Discovery
and Data Mining. AAAI/MIT Press, 1996

m U Fayyad, G. Grinstein, and A. Wierse, Information Visualization in Data Mining and Knowledge

Discovery, Morgan Kaufmann, 2001
m J. Han and M. Kamber. Data Mining: Concepts and Techniques. Morgan Kaufmann, 2001

m D.J. Hand, H. Mannila, and P. Smyth, Principles of Data Mining, MIT Press, 2001
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Tham khao

m T Hastie, R. Tibshirani, and J. Friedman, The Elements of Statistical Learning: Data Mining, Inference, and

Prediction, Springer-Verlag, 2001
m T. M. Mitchell, Machine Learning, McGraw Hill, 1997
m  G. Piatetsky-Shapiro and W. J. Frawley. Knowledge Discovery in Databases. AAAI/MIT Press, 1991
® J. Quinlan. C4.5: Programs for Machine Learning. Morgan Kaufmann Publishers, 1993
m V. Vapnik. The Nature of Statistical Learning Theory. Springer-Verlag, New York, 1995

m [ H. Witten and E. Frank. Data Mining: Practical Machine Learning Tools and Techniques with Java

Implementations. Morgan Kaufmann, 2001

m (. Blake and C. Merz. UCI Repository of Machine Learning Databases. 1998.
http://www.ics.uci.edu/~mlearn/MLRepository.html

m  Delve. Data for Evaluating Learning in Valid Experiments. 1996. http://www.cs.toronto.edu/~delve
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Tham khao

(http://www.kdnuggets.com/ software/index.html)

m phan mém mién phi
® [ iladil: ngon ngir 1ap trinh cap cao, ho trg nhiéu thu
vién, cong cu, giai thuat cho phan tich dir li¢u va DM
® R: ngdn ngit 1ap trinh cap cao, hd trg nhiéu thu vién, cong cu,
giai thuat cho phan tich dir li¢u va DM

® WEKA: thu vi¢gn DM viét bang JAVA, dé st dung, tich hop va
phat trién (http://www.cs.waikato.ac.nz/~ml/weka/)

® C4.5: giai thuat cAy quyét dinh, rat nhanh va hiéu qua
(http://www.rulequest.com/Personal/)

® RandomForest: giai thuat tip hop nhimng ciy quyét dinh,
nhanh va chinh xac
(http://www.stat.berkeley.edu/users/breiman/) 73



SUr dung cho mo6n hoc

m Download va sir dung phan mém
o : 1ap trinh cho giai thuat may hoc & phan tich dit li¢u
® R: 14p trinh cho thong ké & phan tich dit liéu
® GNU Octave: « free Matlab »
® C4.5: cay quyét dinh
e LibSVM. giai thuat may hoc vecto ho tro
® Weka: giai thuat may hoc khac

® ctc.
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SUr dung cho mo6n hoc

B download cac tap dir li¢u
® Mushroom (UCI): luat két hop
® Pima (UCI): giai thuat may hoc
® Spambase (UCI): giai thuat may hoc
® Sat-images (UCI): giai thuat may hoc
® Segment (UCI): giai thuat may hoc
® Forest cover types (UCI): giai thuat may hoc
® MINIST (LeCun): giai thuat may hoc
® ALL-AML Leukemia (Biomedical): giai thuit may hoc

(UCI): http://archive.ics.uci.edu/ml/
(LeCun): http://yann.lecun.com/exdb/mnist

(Biomedical): http://datam.i2r.a-star.edu.sg/datasets/krbd/ 735



SUr dung cho mo6n hoc

B nén doc la1 cac cong cu xu ly text don gian cua
Linux: cut, sed, awk

m 13p trinh script (bash)
B giai cac bai tap : phan lop dir i¢u, clustering, tim luat
ket hop

B moi nhém chon 3 trong cac tap dir licu de thuc tap
cac glal thuat va bao cao cuoi ky (50% so diém) va
thi cudi ky dé c6 thém so6 diém con lai

® Anh/Chj c6 thé chon cho minh mot giai thudt ma
Anh/Chi thich dé xtr 1y dir li€u ctia minh ©
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