KHAI PHA DU LIEU - CHUONG 1
TONG QUAN VE KHAI PHA DU LIEU (DATA MINING)

Tong hop kién thiic, cau hoi tu luan va tric nghiém

1. GIOI THIEU VA TINH HUONG THUC TIEN

1.1. Thuec té thiic diy Khai Pha Dit Liéu

Trong thdi dai s, chiing ta dang d6i mit v6i nghich ly: gidu dir liéu nhung ngheéo
thong tin (“We are data rich, but information poor”). Lugng dit liéu khdng 16 dudc thu
thap mbi ngay nhung chi mot phan nhé dudc khai thac d€ tao ra gia tri.
Cic tinh hudng dién hinh:

+ Phat hién gian 1an tin dung: Nhan biét liéu ngudi dung thé tin dung c6 phéi chi thé
that sy hay khong.

* Du doan gia ¢ phiéu: Xay dung m6 hinh dy bdo bién dong gia thi trudng.
* Phat hién thn cong mang: Phan tich luu lugng mang dé€ nhan dién cic cudc thn cong

dva trén mau luu ludng.

2. KHAM PHA TRI THUC TU CO SO DU LIEU (KDD)

2.1. Dinh nghia KDD

+ Frawley et al. (1991): “KDD la qu4 trinh phi tam thudng (nontrivial) xdc dinh cac

mau hop 1€, méi la, c6 kha ning hitu ich va cudi ciing 1a c6 thé hiéu dugc.”

 Fayyad et al. (1996): KDD la qua trinh st dung cd sd dit liéu cung véi cac bude lua
chon, tién x1 1y, bién ddi d€ ap dung cic phuong phap khai phd dit liéu nham liét ké

cdc miu va danh gia chiing nhu tri thifc.

2.2. Quy trinh KDD (7 budc)
1. Lam sach dir liéu (Data Cleaning): Loai bé nhiéu, xit Iy dif liéu khong nhat quén.
2. Tich hgp dir liéu (Data Integration): Két hop dif lidu tif nhiéu ngudn khac nhau.

3. Lua chon dif liéu (Data Selection): Chon dif liéu lién quan dén nhiém vu phan tich.



4. Bién doi dir liéu (Data Transformation): Chuén hoéa va chuyén di dinh dang dit

liéu.
5. Khai pha dir liéu (Data Mining): Ap dung cic thuit toan dé tim kiém mAu.
6. Panh gia mau (Pattern Evaluation): Pdnh gia d6 thd vi va y nghia ciia cdc miu.

7. Trinh bay tri thitc (Knowledge Presentation): Truc quan hda va trinh bay tri thiic
khai thac dudgc.

Quy trinh KDD 12 Liip lai va tweng tic — mdi budc c6 thé can quay lai budc trudc.
3. KHAI PHA DU LIEU - KHAI NIEM CHINH
3.1. Dinh nghia Khai Pha Du Liéu

Khai pha di liéu (Data Mining — DM) 1a qua trinh:

« “Trich xuit hoiic khai pha tri thitc tit lugng 16n dix liéu” (J. Han et al.)

* “Trich xuét phi thm thudng cic thong tin in, chua dudc biét trude va cé kha
nang hitu ich tu du liéu”

Céc tén goi khac: Knowledge Discovery/Mining in Databases (KDD), Knowledge Extraction,
Data/Pattern Analysis, Business Intelligence, Information Harvesting.
3.2. Nguodn dit liéu trong DM

DM xii ly dit lidu tir nhiéu ngudn va kiéu khac nhau:

« Kiéu dix liéu: c6 cAu tric, phi céu tridc, ban cAu tric.

. Nguﬁn: Flat files, CSDL quan hé&, NoSQL, CSDL giao dich, Data Warehouse, CSDL
khong gian/thoi gian, van ban, da phuong tién, Web, mang xa hoi.

« Ché dé: Batch (xu 1y theo 10) hodc Streaming (xtt ly thdi gian thuc — IoT, BI).

3.3. Tri thac khai pha duge
* M6 ta céc 16p di liéu.
« Mau phd bién (frequent patterns), luat két hop (association rules).

* Phan loai va du doan (classification and prediction).



* MO hinh phan cum (clustering model).

¢ Ngoai 1é (outliers), xu huéng (trends).

Hai loai tri thiic chinh:

+ M6 ta (Descriptive): Mo ta dic diém chung clia cac d6i tuong trong tap di liéu.

e Du doan (Predictive): Kha ning suy lun/dy doan théng tin méi dua trén di liéu

34.

hién co.

DM la sur héi tu ctia nhiéu linh vuc

DM diing & giao diém ctia: Théng ké, Hoc may, Cong nghé o sé dit liéu, Truc quan

hoa, Khoa hoc théng tin va céc linh vyc khac.

4. NHIEM VU KHAI PHA DU LIEU

4.1.

1.

2.

4.2.

Cac nhiém vu chinh
MO ta dir li€u (Data description)
Phan 16p (Classification)
Du doan (Prediction)

Phan cum (Clustering)

. Khai pha luat két hgp (Association rule mining)

Phén tich xu huéng (Trend analysis)
Phat hién ngoai 1€ (Outlier detection)

Phan tich twong dﬁng (Similarity analysis)

5 yéu t6 chinh ctia mét nhiém vu DM

. DUt liéu lién quan (Task-relevant data): Ngudn dit liéu, ki€u dit liéu, thudc tinh

dudc chon.

Tri thitc ky vong (Expected knowledge): Loai tri thiic can khai pha (phan 16p, phan
cum, luat két hop,...).



4.3.

Tri thitc nén (Background knowledge): Kién thiic linh viic (domain knowledge) hd

trg qua trinh huAn luyén va danh gia.

Do do thi vi (Interestingness measures): Piém s6 dé danh gia va so sénh cdc mo

hinh; can don gian, chic chén, hitu ich va méi la.

Dinh gi va trinh bay mau (Pattern evaluation & knowledge presentation): Luit,
bang, biéu do, dd thi, ciy, khéi di liéu,. ..

4 thanh phan chinh ctia mét thuét toan DM

CAu triic md hinh/miu (Model/pattern structure): Ham t6ng quit mé td toan bo
hoic mot tip con dif liéu (vi du: ¥ = aX + b 1a cAu tric; ¥ = 3X + 2 12 md hinh cu
thé).

Ham diém s6 (Score function): Panh gi4d mic do hiéu qua ctia mo hinh/mau; vi du:
likelihood, SSE, ty 1€ phén loai sai.

Phuong phap t6i wu héa va tim kiém (Optimization & Search method): Tim ciu
triic va tham s phu hgp nhét v6i ham diém s6; vi du: greedy strategy, heuristics,

genetic algorithms.

Chién luge quan Iy dit liéu (Data management strategy): Tay thudc kich thudc,
ki€u dit liéu: tai vao bd nhd (nhd-vira) hodc xit 1y phan tén tit dia (16n/big data).

5. QUY TRINH KHAI PHA DU LIEU

S.1.

CRISP-DM

CRISP-DM (Cross Industry Standard Process for Data Mining, khdi xudng 09/1996)
1a tiéu chuan mé phd bién nhit cho quy trinh KDD:

1.

2.

S.

6.

Business Understanding: Xac dinh muc tiéu kinh doanh va yéu cau bai toan.
Data Understanding: Thu thap, kham pha va kiém tra di liéu ban dau.

Data Preparation: Chuin bi tip dif liéu cudi ciing cho viéc mé hinh hoa.
Modeling: Ap dung cic ky thuat DM, hiéu chinh tham s6.

Evaluation: Panh gia mo hinh theo muc tiéu kinh doanh.

Deployment: Trién khai md hinh vao san xuét.

SEMMA (SAS Institute): Sample — Explore — Modify — Model — Assess.



5.2. Hé théng Khai Pha Dir Liéu
Céc thanh phan ctia mot hé thong DM:
. Ngufin dut liéu: CSDL, kho dit 1iéu, Web, tai liéu.
» May chit DB/Data Warehouse: Chuin bi dit liéu tich hgp cho DM.
« Knowledge base: Tri thic linh vuc/nén.
¢ Data mining engine: Thuc thi cic nhiém vu DM.
+ Pattern evaluation module: Danh gid do thi vi bang score functions va ngudng.

* User interface: Tuong tac ngudi dung — chi dinh nhiém vy, danh gia, tryc quan héa.

6. VAITRO VA UNG DUNG
DM la cong nghé hién dai dugc dng dung rong rii va “vo hinh” trong cudc séng hang
ngay:

+ Thuong mai va tai chinh: Phan tich gid hang, phat hién gian 1an, chim diém tin

dung.

Y té: Chén doan bénh, du doan dich bénh.

* Vién théng: Phan tich luu lugng mang, phét hién tin cong.
* Khoa hoc: Phan tich gen, khdm pha thubc méi.

* Marketing: Ca nhan héa quang cdo, phan khiic khach hang.

7. TOM TAT

« DM/KDD: Trich xu4t mau thi vi tif tip di liéu 16n; tri thiic khai ph4 phai hop 1€, hitu

ich, méi la va c6 thé hiéu dugc.
* Quy trinh KDD gdm 7 budc lip lai; DM la thanh phan cbt 15i.

+ Céc nhiém vu DM: mé ta, du dodn, phan 16p, phan cum, luit két hop, ngoai 1é, xu

huéng.

* 5 yéu t6: dif liéu lién quan, tri thiic ky vong, tri thiic nén, do do thi vi, trinh bay tri
thic.



* 4 thanh phan thuat toan: ciu tric md hinh, ham diém s6, tdi wu héa/tim kiém, quan
1y dit liéu.

« DM la su hdi tu ctia thdng ké, hoc mdy, CSDL, truc quan héa.



8. CAU HOI TU LUAN

Caul.

Cau 2.

Cau 3.

Cau 4.

Cau 5.

Cau 6.

Cau7.

Cau 8.

Cau 9.

Cau 10.

Cau 11.

Cau 12.

Cau 13.

Cau 14.

Khai pha dit liéu (Data Mining) la gi? Tai sao lai c6 cau n6i “We are data rich, but
information poor? Trinh bay mdi quan hé giita DM va KDD.

Trinh bay day dd 7 budc trong quy trinh KDD. Tai sao quy trinh niy mang tinh 1ap
lai va twong tac? Cho vi du mot budc c6 thé can quay lai budc trudc.

Phan biét hai loai tri thiic trong DM: md ta (descriptive) va du doan (predictive).

Cho vi du cu thé cho méi loai.

DM dugc mo ta 1 “su hdi tu clia nhiéu linh vuc”. Hay trinh bay vai tro ctia: théng
ké, hoc mdy, cong nghé CSDL va tryc quan héa trong DM.

Liét ké va giai thich 8 nhiém vu chinh cua khai pha di liéu. Phan loai ching thanh

nhiém vu mo ta va nhiém vu du doan.

Trinh bay § yéu t6 chinh mo ta mot nhiém vu DM. V6i méi yéu t6, néu mot vi du

cu thé trong bai todn phan loai email spam.

Trinh bay 4 thanh phan chinh ciia mot thuat todn DM. Phan tich tiing thanh phin

trong thuat toan K-means.

Giéi thich khai niém cAu tric md hinh (model structure) va ciu tric miu
(pattern structure). Su khéc biét giita mo hinh va miu 1a gi?

Ham diém sb (score function) trong thudt todan DM cin dap ng nhitng yéu ciu
n20? Cho vi du 3 ham diém sb khac nhau va chi ra vu/nhugc diém ciia méi loai.

Trinh bay quy trinh CRISP-DM. Tai sao ddy 1a tiéu chuin phd bién nhit trong
cong nghiép? So sanh CRISP-DM véi SEMMA.

M0 ta kién triic ciia mot hé théng khai pha dix liéu dién hinh. Vai trd clia ting

thanh phan 1a gi?

Giai thich chién luge quan Iy dit liéu trong thudt toan DM. Céch tiép can khac
nhau nhu thé nao giita tap dit liéu nhd/vira va 16n?

K& tén va mo ta ngan gon it nhit 5 ¥ng dung thuc tién ciia DM trong cudc song.

V6i mbi ting dung, néu 16 nhiém vu DM tuong tng.

Phan tich vai tro lich st ctia DM trong sy phat trién clia cong nghé co sé dif liéu
tif nhitng nim 1960 dén hién tai.



Cau 15.

Cau 16.

Cau 17.

Cau 18.

Cau 19.

Cau 20.

Tai sao DM dudc mo t4 1a “ubiquitous and invisible” (phd bién va vo hinh) trong
cudc sdng hién dai? Trinh bay it nhit 3 ting dung ma ngudi dung thudng xuyén tiép

xtc ma khong nhén ra.

So séanh hoc ¢6 giam sat (supervised learning), hoc khong giam sat (unsupervised
learning) va hoc tang cudng (reinforcement learning) trong b6i canh DM. Mé&i

phuong phap phu hgp véi nhiém vu DM nao?

Trinh bay su khac biét gitta Statistics (théng ké) va Data Mining. Thong ké mo
ta (descriptive statistics) v thong ké suy dién (inductive statistics) dong vai trd gi
trong DM?

Céc nguon dif liéu ndo c6 thé dugc st dung trong DM? Thao luan vé thach thiic khi
khai pha tir di liéu streaming (thoi gian thuc) so véi dit 1iéu batch.

Giéi thich khéi niém do do thu vi (interestingness measure). Mot do do thi vi

can théa min nhiing tiéu chi nao? Tai sao né quan trong trong DM?

Phan tich mbi quan hé giita DM va cong nghé co sé dir liéu (DB technologies).
Co6ng nghé CSDL hd tr¢ DM nhu thé nao? Cho vi du vé cac hé théng DM tich hop
vao DBMS.



9. CAU HOI TRAC NGHIEM
Cau 1. DPinh nghia nao sau ddy md ta chinh x4c nhit vé Khai Pha Dit Liéu (DM)?

A. Qud trinh truy vén di liéu tif co s dit liéu quan hé.

B. Qua trinh trich xuét tri thifc 4n, chua biét va c6 kha ning hitu ich tit lugng 16n
dit liéu.

C. Qua trinh 1am sach va chuin héa di liéu trudc khi phan tich.

D. Quia trinh thiét ké va quan 1y co s6 dif liéu.

Cau 2. Budc nao sau day khong thudc quy trinh KDD?

A. Data Cleaning.
B. Data Mining.
C. Data Normalization.

D. Pattern Evaluation.

Cau 3. Trong quy trinh KDD, buéc Data Mining diing & vi tri thi may?
A. Thu 3.
B. Thu 4.

C. Thu 5.
D. Tha 7.

Cau 4. Tri thic mo ta (descriptive) trong DM c6 dic diém:
A. Du bdo gia tri tuong lai dua trén du li€u hién tai.
B. Mo ta cic dic diém chung clia d6i tugng trong tap di liu.
C. Phan loai d6i tugng mdi vao cdc 16p da biét.
D. Xéc dinh cac ludt nhan qua trong di liéu.
Cau 5. Phan cum (Clustering) thudc loai tri thic nao?
A. Du doan (Predictive).
B. Mo ta (Descriptive).
C. Cahai.
D. Khong thudc loai nao.

Cau 6. DM la su hdi tu ctia nhiéu linh vuc. Linh vic nao khéng dudc dé cap trong slide?



A. Thdng ké (Statistics).

B. Hoc may (Machine Learning).

C. Kinh t& hoc (Economics).

D. Co6ng nghé cd sé dit liéu (DB Technology).
Cau 7. S6 yéu t6 chinh m6 td mot nhiém vu DM la:

A. 3.

B. 4.

C. 5.
D. 7.

Cau 8. Ham diém sb (score function) trong thuét toan DM dung dé:
A. Quan ly dit lidu tir dia vao bd nhd.
B. Danh gia mic do hiéu qua/phu hgp clia mo hinh/mau véi tip di liéu.
C. Tim kiém cdc mau phd bién trong tap dit lidu.
D. Truc quan héa két qua khai pha.
Cau 9. Thanh phan nao cla thuat toan DM gitip céi thién kha ning mé rong (scalability)
cho dit liéu 16n?
A. Model/pattern structure.
B. Score function.
C. Optimization and search method.
D. Data management strategy.

Cau 10. CRISP-DM dudc khdi xudng vao nam nao?

A. 1991.
B. 1993.
C. 1996.
D. 2000.

Céau 11. Budc nao trong CRISP-DM danh gia mo hinh theo muc tiéu kinh doanh?

A. Modeling.

B. Data Preparation.

10



Céau 12.

Cau 13.

Cau 14.

Cau 15.

Cau 16.

Cau 17.

C. Evaluation.

D. Deployment.
Pattern evaluation module trong hé thong DM c6 nhiém vu:

A. Luu trit tri thiic nén (background knowledge).
B. Ap dung do do thi vi va ngudng dé loc miu cé y nghia.
C. Truc quan héa két qua khai pha cho ngudi dung.
D. Két ndi véi cac nguodn dit lidu.
Phén loai (Classification) va du doan (Prediction) thudc loai nhi€m vu DM nao?
A. Mo ta (Descriptive).
B. Du doan (Predictive).
C. Khong c6 phan loai.
D. Phan cum.
Cau néi “We are data rich, but information poor” phan anh diéu gi?
A. Thiéu thiét bi luu trit dit lidu.
B. Luong di liéu 16n nhung kha niing riit ra tri thiic hitu ich con han ché.
C. Dit liéu chat lugng thip do thiéu chuin hoa.
D. Co sé dit liéu khong dia 16n d€ khai pha.
Trong hé théng DM, Knowledge base luu trii:
A. Két qué ctia qu4 trinh khai pha dif liéu.
B. Tri thiic linh vuc/nén hé tr¢ qua trinh DM.
C. Tap dit liéu gbc chua xir 1y.
D. Cac md hinh da huén luyén.

Theo SEMMA, 5 budc 1an lugt 1a:

A. Sample, Explore, Mine, Model, Assess.
B. Select, Extract, Modify, Mine, Assess.
C. Sample, Explore, Modify, Model, Assess.

D. Summarize, Explore, Modify, Mine, Apply.

Phuong phap t6i tu héa va tim kiém trong thuat toan DM c6 muc tiéu:

11



A. Luu tr@t dt liéu hiéu qua trén dia.
B. Tim cAu tric va tham s6 m6 hinh t6i vu nhit theo ham diém s6.
C. Truc quan héa khong gian tham s6.
D. Danh gid miic do thu vi clia mau.
Cau 18. Nhiém vu Outlier detection trong DM nhiam muc dich:
A. Nhém céc d6i tugng tuong dong thanh cum.
B. Tim cic dbi tuong bt thudng, khong tuan theo dic tinh chung cta dif liéu.
C. Du doan gia tri tuong lai ctia thudc tinh so.
D. Khai phd cdc miu phd bién gitta céc item.
Cau 19. Nguon dif lidu nao sau day khéng dudc dé cap trong slide C1?
A. Flat files.
B. Social networks.
C. Blockchain databases.

D. Time series databases.
Cau 20. Theo thap quan ly dit liéu (Data Management Pyramid), tit duéi 1én, thu tu ding 1a:

A. Data Sources — DM — OLAP — Data Warehouses — Making Decisions.

B. Data Sources — Data Warehouses — OLAP/Statistical Analysis — DM —
Visualization — Making Decisions.

C. DM — Data Sources — Visualization — OLAP — Making Decisions.

D. Data Sources — Statistical Analysis - DM — Data Warehouses — Making
Decisions.

Cau 21. S budc trong quy trinh KDD theo Fayyad et al. (1996) la:

A. 5.
B. 6.
C. 7
D. 9.

Cau 22. Phuong phap tim kiém greedy strategy trong DM c6 dic diém:

A. Ludn tim dugc nghiém tdi uu toan cuc.

12



Cau 23.

Cau 24.

Cau 25.

Cau 26.

Cau 27.

B. Chon lya chon tot nhét tai méi budc ma khong quay lai, c6 thé b 16 nghiém

tdi wu toan cuc.

C. Duyét toan bo khong gian tim kiém.

D. St dung céc todn tii tién héa (crossover, mutation) dé tim nghiém.
Trong DM, Trend analysis dudc sit dung dé:

A. Nhoém céc dbi tugng tuong dong.

B. Phit hién cdc quy tic két hop giita cac muc.

C. Phat hién xu huéng thay d6i ctia dii liéu theo thdi gian.

D. Danh gid mifc do thd vi clia mau.
Loai dit liéu nao sau day la du liéu phi cAu tric (unstructured)?

A. Bang dit liéu trong CSDL quan hé.

B. File CSV.

C. Email va vin ban tu do.

D. File JSON.
Quy trinh KDD la lap lai (iterative) vi ly do nao?

A. M&i budc phai thuc hién ding mot lan.

B. Két qua clia budc sau c6 thé yéu cau diéu chinh cic budc truée do.

C. DM ludn can nhiéu vong lip dé dat do chinh xac 100%.

D. Phan ciing mdy tinh khong dt manh d€ xi ly mot lan.
Association rule mining trong DM thudc loai tri thiic nao?

A. Du doan (Predictive).

B. Mo ta (Descriptive).

C. Phan 16p (Classification).

D. Phéan cum (Clustering).

Trong 4 thanh phan cda thuat todan DM, thanh phan nao 4nh huéng 16n nhét dén
hiéu suét tinh toan khi 1am viéc véi Big Data?

A. Model/pattern structure.

B. Score function.

13



Cau 28.

Cau 29.

Cau 30.

Cau 31.

Cau 32.

C. Optimization and search method.
D. Data management strategy.
Théng ké suy dién (Inductive Statistics) trong DM chii yéu lién quan dén nhiém
vu:
A. Mo ta va tém tit dit lidu.
B. Du doan va suy luan tif mAu sang tong thé.
C. Phat hién ngoai 1€.
D. Phan cum dit liéu.
Hé théng Oracle Data Mining thudc thanh phan nao ctia hé théng DM?
A. User interface.
B. Pattern evaluation module.
C. Data mining engine tich hgp vao DBMS.
D. Knowledge base.

Budc Data Transformation trong KDD bao gdm hoat dong nao?
A. Xoéa dit liéu trung lip va stia 16i.
B. Két hop dit lidu tlt nhiéu nguodn vao Data Warehouse.

C. Chuin héa (normalization) va xdy dung thudc tinh méi (feature construction).

D. Truc quan héa mau khai pha dudc.
Trong mot hé théng DM, User interface c6 chic ning:

A. Thuc thi cac nhiém vu DM trén tép di li€u.

B. Cho phép ngudi dung chi dinh nhiém vu, xac minh di liéu, ddnh gia va truc
quan héa két qua.

C. Luu trt tri thuc linh vuc.
D. Két ndi véi Data Warehouse.
Thuét ngit nao khong dong nghia véi “Data Mining”?

A. Knowledge Discovery in Databases (KDD).
B. Business Intelligence.

C. Data Warehousing.

14



Céau 33.

Cau 34.

Cau 35.

Cau 36.

Cau 37.

Cau 38.

D. Information Harvesting.
Phan 16p (Classification) trong DM thudc loai hoc:
A. Hoc khong giam sit.
B. Hoc c¢6 giam sat.
C. Hoc tang cuong.
D. Hoc ban giam sat.
Phan cum (Clustering) trong DM thudc loai hoc:
A. Hoc c6 giam sat.
B. Hoc tang cuong.
C. Hoc khong gidm sat.
D. Hoc ban giam sat.
Yéu tb nao trong 5 yéu t6 ctia nhiém vu DM cung cAp ngudng dé danh gia két qua?
A. Task-relevant data.
B. Expected knowledge.

C. Background knowledge.

D. Interestingness measures.

Budc Knowledge Presentation trong KDD thudng st dung:
A. Chi bang s liéu.
B. Biéu do, do thi, cay, luat, khdi di liéu,. . .
C. Chi ma ngudn chuong trinh.
D. Vin ban mo ta khéng c6 hinh anh.

Theo slide C1, Data Warehouse phuc vu DM bing céch:
A. Thuc thi truc tiép céc thuit toan phan 16p.

B. Cung cép dit lidu tich hop, dudc t§ chiic theo nhiéu chiéu (dimension), sin
sang cho khai pha.

C. Luu trit két qua khai pha dit liéu.

D. Tryc quan hoéa tri thiic khai pha dugc.

Dic diém nao phan biét DM véi truy vin CSDL thong thudng (SQL query)?

15



A. DM truy van dit liéu nhanh hon SQL.

B. DM tim cdc miu 4n, chua biét trudc; SQL chi truy xuét dif liéu da biét can

tim.
C. DM chi hoat dong v6i CSDL phi quan hé.
D. DM va SQL query hoan toan gidng nhau vé muc dich.
Cau 39. Trong 4 thanh phén ciia thuit toan DM, thanh phan nao xédc dinh hinh dang tong
quat cla giai phap?
A. Score function.
B. Model/pattern structure.
C. Data management strategy.

D. Optimization and search method.
Cau 40. Phat biéu nao sau day vé KDD la sai?
A. KDD la quy trinh ldp lai va tuong tac.
B. DM la thanh phan cbt 16i va duy nhét trong KDD.
C. KDD bao gébm 7 budc chinh.

D. Muc tiéu KDD la tim tri thdc hgp 1€, méi la va hitu ich.
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PAP AN

Cau héi tu luan — Huéng dan tra i

Noi dung can trinh bay

DM: trich xuét tri thic 4n tif lugng 16n dit liéu. Nghich ly: thu thap nhiéu
dit liéu nhung it rit ra dugc gia tri hitu ich. KDD 1a quy trinh tdng thé; DM
1a budc cdt 16i trong KDD.

7 buéc KDD: 1am sach — tich hgp — Iua chon — bién d&i — khai pha
— d4nh gid miu — trinh bay tri thic. Lip lai vi két qua budc sau c6 thé
yéu cau diéu chinh buéc trudc (vi du: két qua DM t& — quay lai Data
Transformation).

Mb td: md ta dic di€ém chung — vi du: phan tich hanh vi mua hang cia
nhom khach hang. Dy doén: suy luan thong tin méi — vi du: du doén gia c6
phiéu, phat hién gian lan thé tin dung.

Théng ké: mo ta va suy dién tif mau; Hoc mdy: xdy dung mo hinh tir dit
liéu; Cong nghé CSDL: quan ly, truy cap, truy van di liéu 16n hidu qua;
Truc quan hoa: gitip ngudi dung hiéu tri thiic khai phd dugc.

8 nhiém vu: mo ta, phan 16p, du doan, phan cum, luit Két hdp, xu hudng,
ngoai 1&, tuong dong. Mo td: md ta, phan cum, luat két hop, tuong dong.
Du doan: phan 16p, du dodn, xu huéng, ngoai 1€.

5 yéu t6: (1) dit liéu lién quan — vi du: email c6/khdng nhan spam; (2) tri
thic ky vong — phén 16p; (3) tri thic nén — dic diém ngon ngit spam; (4)
dod do thad vi — ty 1€ chinh xdc; (5) trinh bay — bo phan loai email.

4 thanh phan trong K-means: (1) cAu tric md hinh: k clusters véi tim r;;
(2) ham diém s6: SSE; (3) ti uu héa: lip gan + cap nhat tam (greedy); (4)
quan ly dit lidu: tai tit ci vao RAM (néu nhé/vira).

Model structure: tom tat toan bd dataset (global view) — vi du ¥ = aX +b.
Pattern structure: tom tit mot tap con dit lidu thoa diéu kién cu thé (local
view). Model = céu triic da c6 gia tri tham sb; Pattern = miu md ta mot
nhém nhé dbi tugng.

Score function can: doc 1ap vé6i dataset, dé tinh, phan 4nh ding chit lugng
mé hinh. Vi du: (1) SSE — nhd hon tbt hon; (2) Likelihood — 16n hon tbt
hon; (3) Misclassification rate — nho hon t6t hon.

10

CRISP-DM: 6 budc (Business Understanding, Data Understanding, Data
Preparation, Modeling, Evaluation, Deployment). Phd bién vi md, tap
trung ca yéu cau kinh doanh 14n ky thuat. SEMMA (SAS): 5 buéc, chi
yéu tap trung k§ thuat.
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Cau

Ni dung can trinh bay

11

Kién tric gdm: Data sources, DB/DW server (chudn bi dit liéu), Knowledge
base (tri thiic nén), DM engine (thuc thi nhiém vu), Pattern evaluation
module (ddnh gid mau), User interface (tucng tac).

12

Nho/vita: tai toan bd vao RAM, xi ly truc tiép. Lén/Big Data: luu trén
dia/hé thdng phén tan; tiing phan dudc tdi vaio RAM dé xi 1y dong thoi;
cin hd trg indexing, phan tin, bdo mat.

13

Vi du: (1) phat hién spam — phan 16p; (2) gdi y san phdm — luat két hop;
(3) phan nhém khach hang — phan cum; (4) phat hién gian 14n thé — ngoai
1¢; (5) du doan gid cd phiéu — du doan.

14

Tu 1960s (thu thap, tao DB) — 1970s-80s (DBMS) — 1980s-nay
(Advanced DB: OO, spatial, temporal) — 1980s-nay (Data Warehousing +
DM) — 1990s-nay (Web-based DB) — Tuong lai (Integrated systems).

15

Vi du: (1) Netflix/Spotify ggi y ndi dung; (2) Thé tin dung tu dong phat
hién gian 1an; (3) Google tu hoan thanh tim kiém. Ngudi dung khong thiy
thuét toan chay & hau truong.

16

Supervised: c6 nhan 16p — phan 16p, du doan. Unsupervised: khong nhan
— phéan cum, luat két hop. Reinforcement: hoc tlf phan thudng — khong phd
bién trong DM truyén thong.

17

Théng ké truyén thong: gia thuyét trudc, kiém dinh; DM: khong gia thuyét
trude, tim kiém mAu. Descriptive statistics: mo ta dic trung dit liéu (hd trg
budc Data Summarization trong KDD). Inductive: suy dién tt mau (ho trg
xdy dung md hinh du doan).

18

Batch: xi ly di liéu tinh theo 16, két qua khong can tic thdi, dé xi ly
hon. Streaming: dif liéu dén lién tuc thdi gian thuc (IoT), cAn xi 1y nhanh,
khong luu toan bd. Théch thiic streaming: bd nhé han ché, can thuat todn
online/incremental.

19

Do do thu vi danh gia gid tri cia mau/ludt. Tiéu chi: don gidn (simple),
chéc chan (certain), hitu ich (useful), méi la (novel). Quan trong vi khong
phéi moi miu déu c6 y nghia thuc tién; gitp loc ra tri thiic thuc su c6 gid
tri.

20

DB technologies gitip: quan 1y Big Data (paging, phin t4n), t& chic da
chiéu (Data Warehouse), hd trg nhiéu kiéu dit liéu, ti uu truy van, bio
mat. Vi du: Oracle DM, SQL Server analyzers, IBM Intelligent Miner.

Cau hoi trac nghiém - Pap an
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