KHAI PHA DU LIEU - CHUONG 2
TIEN XU LY DU LIEU (DATA PREPROCESSING)

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

1. GIOI THIEU VE TIEN XU LY DU LIEU

1.1. Tai sao can tién xt Iy dit liéu?
Dit liéu thuc té thuong khéng hoan hao: thiéu gia tri (NULL), khong nhat quan (inconsistent),
6 nhiéu (noisy), 16i dinh dang. Tién xt ly dit liéu 1a cac budc xt 1y dit liéu gbc dé nang
cao chét lugng dit liéu, tir d6 nang cao chit luong két qué khai pha.
1.2. Céc tiéu chi chét lugng dit liéu
* Accuracy (Tinh chinh xac): Gi4 tri thuc/ding duge ghi lai.

* Currency/Timeliness (Tinh cAp nhat): Di liéu ¢6 sén va con hiéu luc tai thoi diém

cin dung.
« Completeness (Tinh day dii): Tt ca gid tri cho moi thudc tinh déu dugc ghi lai.
« Consistency (Tinh nhit quan): Tét c4 di lidu cing loai dugc bidu dién theo cing
mot cach/dinh dang.
1.3. Cac k¥ thuat tién xi Iy chinh

1. Data Cleaning (Lam sach): Xt ly dit liéu thiéu, loai bé nhiéu va stta khong nhét

quan.
2. Data Integration (Tich hgp): Két hop dit liéu tir nhiéu ngudn thanh Data Warehouse.
3. Data Transformation (Bién ddi): Chuén héa, t8ng hop, tdng quat héa.
4. Data Reduction (Rut gon): Giam kich thudc dit liéu nhung gilt nguyén thong tin.

5. Data Discretization (Rdi rac héa): Chuyén déi thudc tinh lién tuc thanh khoang roi

rac.



2. MO TA VA TOM TAT DU LIEU
2.1. Do do xu hudng trung tam

* Mean (Trung binh): ¥ = 3 ¥V | x;

Weighted arithmetic mean: x = %

Median (Trung vi): Gia tri giita trong dit liéu d sip xép.
+ Mode (Yéu vi): Gi4 tri xuAt hién nhiéu nht.

* Midrange (Trung diém): m&mn

2.2. Do do phan tan
* Quartiles (T& phan vi): Q1 (25th percentile), Q2 = Median (50th), Q3 (75th).
 IQR (Khoang ti phan vi): IQR = 03 — Q1.
 Xac dinh ngoai 1€: > 03 + 1.5 X IQR hoic < Q1 — 1.5 x IQR.
¢ Extreme outlier: > 03+ 3 x IQR hoac < 01 —3 X IQR.
* Variance (Phuong sai): 6° = 3 YV | (x; — %)?
+ Standard deviation: ¢ = v/c?

Phan ph("ii léch: Néu Mean < Mode thi dit liéu léch 4m (negatively skewed); ngugc lai
1éch duong.

3. LAM SACH DU LIEU
3.1. Xitly dif liéu thiéu
Nguyén nhan:
+ Khéch quan (dif liéu khong ton tai, 16i hé thong).

* Cha quan (16i con ngudi).



Giai phap:
+ Khong sit dung ban ghi thiéu (ignore/delete).
* Cap nhét thd cong.

» Thay thé tu dong: hing sb toan cuc, gid tri thuong gip (mode), gid tri trung binh
(local/global mean), gi4 tri du dodn (tit hdi quy/phén 16p).

+ Phong ngira ngay tir thiét ké: rang budc toan ven CSDL.

3.2. Phat hién ngoai Ié va loai b6 nhiéu
Dit liéu bit thuong:
* Ngoai 1€ (Outlier): Déi tugng khong tuan theo dic tinh chung cla tap dit lidu.

« Nhiéu (Noise): Cic ngoai 1 bi loai bo/khong dudce chip nhan.

Phuong phap phat hién ngoai lé:
+ Statistical distribution-based: Dua trén phan phdi thng ké (IQR rule).
« Distance-based: Dua trén kho4ng cich t6i cdc diém 14n can.
* Density-based: Vung thua thét dugc coi l1a ngoai 1€.

« Deviation-based: So sinh véi dic tinh tdng quat clia nhom.

Phuong phap loai bo nhiéu (Noise Removal):
« Binning: Sap xép dit liéu vao cac bin (bucket), sau d6 lam min bang: gia tri trung
binh bin (bin means), trung vi bin (bin median), hodc bién bin (bin boundaries).

* Regression: Dung duong hdi quy d€ du doan va thay thé gid tri nhiéu.

* Cluster analysis: Nhém dit liéu va xac dinh diém nhiéu nam ngoai cum.

3.3. Xt Iy khong nhét quan dit liéu

Nguyén nhan: Cich dit tén/ma héa khong nhit quan, dinh dang khac nhau, 15i hé
théng/con ngudi.

Vi du: “2004/12/25” vs “25/12/2004”; vi pham rang budc khéa ngoai.

Giai phap: Dung metadata d€ sta, ap dung rang budc di liéu, stia thi cong hodc ty
dong.



4. TICH HQP DU LIEU

4.1.

4.2.

Cic van dé tich hop

Entity identification (Nhan dang thuc thé): Cing mot thuc thé nhung c6 tén khac

nhau & cic nguén (vi du: cust_id va cust_No; “Male” va “Nam”).
Schema integration: Gop ludc do tir nhidu ngudn.

Redundancy (Du thira): Thudc tinh A c6 thé suy dién tit B. Phat hién bang phan
tich tuong quan.

Data value conflicts (Xung dét gia tri): Cuing ddi tugng nhung gia tri khic nhau do
biéu dién/don vi khdc nhau (vi du: GPA [0,4] vs [0,10]; “yes” vs “17).

Phan tich tuweng quan dé phat hién du thira

Thudc tinh s6 — Hé s6 twong quan Pearson:

YL (ai —A)(bi — B)
(N — I)GAGB

TAB =

rap > 0: A va B tuong quan thuan (c6 thé x6a mot).
ra.8 = 0: A va B doc lap.

ra,3 < 0: A va B tuong quan nghich.

Thugc tinh danh muc — Kiém dinh Chi-square ():

count(A = a;) x count(B = b;)

2
2 (0ij —eij)
= E—— éi; =
* ;; €ij ! N

Bac tif do (DoF) = (r— 1)(c—1).

N&U Xgiuh todin = Xoang: DAC bO gid thuyét doc 1ap = A va B tuong quan.

Vi du: Nghién ctiu 1500 ngudi vé gidi tinh va sé thich doc. thfnh =507.93 > Xﬁéng =
10.828 (DoF=1, 0=0.001) = gidi tinh va s3 thich doc tuong quan.

5. BIEN POI DU LIEU

S.1.

1.

Cic k§ thuat bién doi

Smoothing (Lam min): Loai bd nhiéu (binning, regression, clustering).



2. Aggregation (Tong hgp): Tom tat dif liéu chi tiét thanh dif liéu téng hdp (min, max,

sum, avg). Ho trg data reduction va phan tich da mic.

3. Generalization (Tong quat héa): Thay thé dit liéu chi tiét bing khdi niém cip
cao hon theo phan cip khdi niém (vi du: di€ém s6 cu thé — GPA — xép loai:
Gi6i/Kha/Trung binh).

4. Normalization (Chuén héa): Bién ddi gia tri vé mién gia tri chuén.

5. Attribute/Feature construction: Tao thudc tinh mdéi ti thudc tinh hién c6.

5.2. Céac phuong phap chuin héa
(a) Min-max normalization:

, v —ming . .
V' = ———————— X (new_max — new_min, ) + new_ming
max, —ming
Bién d6i v € [miny, max,] vé [new_ming, new_maxy|.

(b) Z-score normalization: B
, v—A
y =
(o7

Chuan héa theo trung binh A va do léch chuin o,4.

(c) Normalization by decimal scaling:

’ 1%

T

trong d6 j 1a s6 nguyén nho nhét sao cho max('|) < 1.

6. RUT GON DU LIEU

6.1. Céc chién luge riit gon

1. Data cube aggregation: Tong hop dif liéu theo nhiéu mtc do chi tiét khac nhau (vi
du: tdng doanh thu theo tuan/thdng/quy).

2. Attribute subset selection: Loai bd thudc tinh du thira hodc khong lién quan, git

nguyén phan phdi xac suit. Pay 14 bai toan t6i vu — 4p dung heuristics.
3. Dimensionality reduction:

» PCA (Principal Component Analysis): Chiéu dif liéu 1én khong gian chiéu
thap hon.



» Wavelet transforms: Bién d6i wavelet d€ nén di liéu.

¢ Correlation analysis: Loai bd thudc tinh c6 tuong quan cao.
4. Numerosity reduction: Giam sb lugng ban ghi/ddi tugng.

* Parametric: Luu mo hinh thay vi luu dif liéu tho (vi du: mé hinh hdi quy).

* Nonparametric: Histogram, Clustering, Sampling.

6.2. Cic phuong phap liy mau (Sampling)

« SRSWOR (Simple Random Sample Without Replacement): LAy mau ngiu nhién
khong hoan lai.

+ SRSWR (Simple Random Sample With Replacement): LAy mAu ngiu nhién c6 hoan
lai.

+ Cluster sample: Chon ngiu nhién mot s6 cum, lay toan bo dbi tugng trong cum doé.

« Stratified sample: Phan tang dif liéu, iy mau theo ty 1¢ ting tang.

7. ROI RAC HOA DU LIEU VA PHAN CAP KHAI NIEM

7.1. Roi rac hoa (Data Discretization)

Muc dich: Giam s gid tri ctia thudc tinh lién tuc bang cach chia mién gi4 tri thanh cac
khoang (interval) va gan nhian cho moi khoang.

Cic phuong phap roi rac héa thudc tinh sb:

« Binning: Chia thanh céc bin déu hoic theo tan suit.

+ Histogram analysis: Phan tich phan phéi d€ x4c dinh khoang.

+ Chi-square merging (>): Gop cic khoang 1an cin c6 phan phéi 16p tuong tu.
* Cluster analysis: Phan cum dii liéu 1D, méi cum 12 mdt khoang.

+ Entropy-based discretization: Téi thiéu h6a entropy khi chia khoang.

« Intuitive partitioning: Chia theo quy tic tu nhién (vi du: chia theo boi sb ctia 10).



7.2.

Xay dung phan cép khai niém (Conceptual Hierarchy)

Muc dich: H9 trg khai phd & nhiéu mc tritu tugng.

C6 thé xay dung phan cip cho:

Dur liéu danh muc/réi rac: Mo ta tudng minh theo nhém hodc theo quan hé ngit

nghia.

Dit liéu s6: Sit dung rdi rac héa dé tao phan cp (vi du: diém sb — GPA — xép loai).

8. TOM TAT

Dit liéu thuc té: thiéu, nhiéu, khong nhét quan — tién xi ly 1a bat budc.

Data Cleaning: Xt Iy missing data, loai bd nhiéu (binning, regression, clustering),

stia khong nhét quan.

Data Integration: Nhan dang thuc thé, phat hién du thira (Pearson, x2), gidi quyét

xung dot gia tri.

Data Transformation: Lam min, tSng hgp, tong quat héa, chuin héa (min-max,

z-score, decimal).
Data Reduction: Data cube, attribute subset selection, PCA, sampling.

Data Discretization: Chuyén lién tuc — khoang; phan cip khai niém hé tr¢ khai

pha da muc.



9. CAU HOI TU LUAN

Caul.

Cau 2.

Cau 3.

Cau 4.

Cau 5.

Cau 6.

Cau7.

Cau 8.

Cau9.

Cau 10.

Cau 11.

Cau 12.

Cau 13.

Tai sao tién xi ly dif liéu 1a budc quan trong khong thé thiéu trong quy trinh KDD?
Trinh bay 4 tiéu chi chit lugng dif liéu va giai thich tAm quan trong ctia tling tiéu
chi.

So sanh Mean, Median, Mode va Midrange. Trong tinh hudng nao thi Median 1a
dd do xu huéng trung tam t6t hon Mean? Cho vi du.

Giai thich IQR (Interquartile Range) va quy tac phat hién ngoai 1& dua trén IQR.
Su khac biét gitra outlier va extreme outlier la gi?

Trinh bay 3 nguyén nhin gy ra dif liéu thiéu va 5 phuong phép xt ly dif liéu thiéu.
Phuong phéap nao phu hop nhit trong trudng hop di liéu thiéu hoan toan ngiu

nhién?

Gidi thich 3 phuong phdp Binning (bin means, bin median, bin boundaries) d€ loai
bd nhiéu. Minh hoa bang tap dit liéu: {4, 8, 15, 21, 21, 24, 25, 28, 34} véi 3 bin.

Trinh bay céc van dé trong tich hop dit liéu (Data Integration). Tai sao “redundancy”

12 vin d& nghiém trong va cich phat hién né nhu thé nao?

Gidi thich hé s tuong quan Pearson 74 . Khi r4 g = —0.9, diéu d6 c6 nghia 1a gi
dbi véi hai thudc tinh A va B? Khi nao thi nén x6a mot trong hai thudc tinh?

Giai thich kiém dinh Chi-square (}?) dé phan tich tuong quan giita hai thudc tinh
danh muc. Béc tu do va mifc y nghia trong kiém dinh %2 c6 vai tro gi?

So sanh 3 phuong phép chuin héa: min-max, z-score va decimal scaling. Phuong
phép nao phu hop khi dit liéu c6 phan phbi Gaussian? Khi nio nén ding decimal

scaling?

Giai thich thudc tinh/tinh ning xay dung (attribute/feature construction) trong Data
Transformation. Cho 2 vi du cu thé vé cich tao thudc tinh méi tir thudc tinh hién
co.

Trinh bay chién lugc Attribute Subset Selection trong riit gon dif liéu. Tai sao day
12 bai toan tdi wu? Phuong phap heuristics nao dudgc 4p dung?

So sanh céc phuong phap 14y miu: SRSWOR, SRSWR, Cluster sample va Stratified
sample. Phuong phdp nio dam bao tinh dai dién tot nhit cho dit liéu phan ting?

Giai thich PCA (Principal Component Analysis) trong giam chiéu dit liéu. Y
tudng chinh ctia PCA 1a gi? Khi nao nén st dung PCA trong tién xi ly DM?



Cau 14.

Cau 15.

Cau 16.

Cau 17.

Cau 18.

Cau 19.

Cau 20.

Trinh bay phudng phap Entropy-based discretization. Tiéu chi nao dugc sit dung

dé tim diém chia t6i uu? Tai sao entropy lai hitu ich cho rdi rac héa?

Giai thich khai niém Conceptual Hierarchy (Phan c?np khai niém). Phan cip khai
niém ho trg khai pha dit liéu nhu thé nao? Cho vi du xay dung phan cip cho thudc

tinh “dia diém”.

Phan biét lossless reduction va lossy reduction trong riit gon dif liéu. Mi loai c6
vi du dién hinh nao? Khi nao c6 thé chip nhan lossy reduction?

Giai thich phan phf)i léch (skewed distribution). Data v6i Mean < Median <
Mode c6 phan phdi nhu thé nao? Diéu nay dnh hudng thé nao dén viéc chon do do
xu huéng trung tam?

Trinh bay phuong phap Numerosity Reduction dang tham sb (parametric). Tai sao
lvu mo hinh thay vi luu di liéu tho lai gitip riit gon dit liéu? Han ché ctia phuong
phap nay?

Giai thich vin dé “Data Value Conflicts” trong tich hgp di liéu. Cho it nhét 3 vi

du cu thé v& xung dot gia tri va cach giai quyét.

Trinh bay quy trinh tién x@ 1y hoan chinh cho tap di liéu di€ém thi gdm 100 sinh
vién, c6 mot s6 diém NULL, mot sb diém bat thudng (> 100), diém tir cac 16p khac
nhau c6 thang diém khac nhau ([0,10] va [0,100]).



10. CAU HOI TRAC NGHIEM

Cau 1. Tiéu chi chit lugng dif liéu nao dam bao rang tit ci gid tri cho moi thudc tinh déu
dugc ghi lai?
A. Accuracy.
B. Timeliness.
C. Completeness.

D. Consistency.

Cau 2. Vdi tap dir liéu {25, 25, 40, 45, 50, 60, 60, 60, 65, 80, 85, 85}, Mode la:
A. 25.
B. 56.67.

C. 60.
D. 62.5.

Cau 3. IQR dugc tinh bing cong thic:

A. 02-0l.
B. 03— 0l.
C. 03— 02.

D. max —min.
Cau 4. Mot diém dit liéu dudc coi 1a ngoai 1¢ (outlier) theo quy tic IQR néu:
A. x> Q3+I10R.
B. x> 03+ 1.5xIQRhoac x < Q1—1.5xIQR.
C. x> Q03+3 xIQR.
D. x> Mean+26.

Cau 5. Phuong phép xit Iy dit liéu thiéu nao khong lam thay déi tap di liéu?

A. Thay bing gi tri trung binh.

B. Thay bing gi4 tri thudng gip (mode).
C. Bb qua (ignore) ban ghi thiéu.

D. Thay bing gia tri du doan.

Ciu 6. Trong phuong phap Binning d€ loai bd nhiéu, Bin means thuc hién:

10



A. Thay mdi gi4 tri trong bin bang gia tri bién gan nhét.
B. Thay mdi gid tri trong bin bing gid tri trung binh ctia bin.
C. Thay mbi gid tri bang trung vi ctia bin.

D. Xoba céc gia tri ngoai 1€ trong bin.
Cau 7. Khi hé sb tuong quan Pearson r4 g = 0, hai thudc tinh A va B:

A. Tuong quan thuan hoan toan.
B. Tuong quan nghich hoan toan.
C. Doc lap véi nhau.

D. Khong thé két luan.

Cau 8. Trong kiém dinh Chi-square, bac tu do (Degree of Freedom) dudc tinh bang:

A (r+1)(c+1).

B. (r—1)(c—1).
C. rxec.
D. r4+c—1.

Cau 9. Min-max normalization bién d6i gid tri v tif mién [min4, max,] vé [0, 1] bing cong
thic:

A. Vv =v/maxy
B. vV =(v—A)/oxs
C. v/ = (v—miny)/(maxs —miny)
D. VvV =v/10/
Cau 10. Z-score normalization stt dung:
A. Gia tri min va max.
B. Trung binh va dé léch chuén.
C. Trung vi va IQR.

D. Chi gia tri max.

Cau 11. Phuong phdp nao trong Data Transformation gidp tao ra thudce tinh méi khong c6
trong tap dit liéu gbc?

A. Smoothing.

11



Cau 12.

Céau 13.

Cau 14.

Cau 15.

Cau 16.

B. Aggregation.
C. Generalization.

D. Attribute/Feature construction.

Chién Iudc rit gon dif liéu no lvu mé hinh thay vi dit liéu tho?
A. Nonparametric numerosity reduction.
B. Parametric numerosity reduction.

C. Attribute subset selection.
D. Data cube aggregation.
PCA (Principal Component Analysis) thuc hién:
A. Loai bo cac ban ghi du thua.
B. Chiéu dit liéu 1én khong gian c6 sb chiéu nhé hon, giit lai phuong sai 16n nhét.
C. Phan tang dit liéu dé€ liy mau dai dién.
D. Thay thé gia tri thiéu bang gia tri trung binh.
Trong rit gon dit liéu, Attribute Subset Selection loai bd thudc tinh nao?
A. Chi thudc tinh sb.
B. Thudc tinh du thtra (redundant) hoac khong lién quan (irrelevant).
C. Thudc tinh c6 gia tri thiéu.
D. Chi thudc tinh danh muc.
Phuong phdp liy miu ndo dam bdo tinh dai dién t6t nhat khi di liéu c6 cic
nhém/ting véi ty 1& khac nhau?
A. SRSWOR.
B. SRSWR.
C. Cluster sample.

D. Stratified sample.
R&i rac héa (Data Discretization) chuyén déi:

A. Thudc tinh danh muc thanh thudc tinh s6.
B. Thudc tinh lién tuc thanh cac khoang (interval) rdi rac ¢6 nhan.

C. Thudc tinh nhi phan thanh da gia tri.

12



D. Di liéu 2D thanh dit liéu 1D.
Cau 17. Phan cip khdi niém (Conceptual Hierarchy) hd trg DM bing céch:
A. Giam kich thuéc tap dit liéu vé 1 ban ghi.
B. Cho phép khai ph4 & nhiéu mic tritu tugng khac nhau.
C. Tu dong phat hién ngoai Ié.
D. Chuin héa thudc tinh vé khoang [0,1].
Cau 18. Entity identification trong Data Integration gi4i quyét vn dé:
A. Xung d6t gi4 tri gita cac ngudn dit lidu.
B. Hai tén khac nhau & hai ngudn nhung ciing chi mét thuc thé.
C. Dit liéu s6 c6 don vi do luong khac nhau.
D. Thiéu khéa chinh trong bang di liéu.
Cau 19. Phuong phdp nao khéng phai 12 ky thuit loai bd nhiéu (noise removal)?

A. Binning.
B. Regression.
C. Cluster analysis.

D. Min-max normalization.
Cau 20. V6i b dit liéu 12 sinh vién: Q1 =42.5, Q3 = 72.5. Gia tri nao sau day la ngoai 1€?

A. 50.
B. 85.
C. 95.
D. 25.

Cau 21. Tiéu chi chét lugng dit liéu Consistency vi pham khi:
A. Mot gid tri thudc tinh bi NULL.
B. Dii liéu da 15i thoi.
C. Cung loai dif liéu nhung dudc biéu dién theo nhiéu dinh dang khic nhau (vi
du: ngay thang).

D. Gi tri do ludng sai so véi thuc té.

Cau 22. Trong Decimal Scaling, gia tri j dugc chon la:

13



A. Gid tri 16n nhét trong tap dif lidu.

B. S6 nguyén nho nhét sao cho max (V') < 1.
C. Sb chit sb thap phan ciia gid tri trung binh.
D

. Béc clia phuong sai.
Cau 23. Generalization trong Data Transformation khdc Aggregation & ch:

A. Generalization chi 4p dung cho thudc tinh s6.
B. Generalization thay thé dif liéu chi tiét bing khai niém cAp cao hon theo phan
cép khai niém.
C. Aggregation tao ra thuoc tinh méi khong c6 trong dit liéu gbc.
D. Generalization chi ap dung cho di liéu danh muc.
Cau 24. Phuong phép phét hién ngoai 1& nao dua trén viéc so sanh mot diém véi mat do
cta ving xung quanh n6?
A. Statistical distribution-based.
B. Distance-based.
C. Density-based.

D. Deviation-based.
Cau 25. Data Cube Aggregation trong riit gon dif liéu phu hop véi dit lidu kiéu:
A. Chi dit liéu nhi phan.
B. Additive va semi-additive (dif liéu s c6 thé tong hop).
C. Dit liéu vin ban khong ciu tric.
D. Dii liéu anh va video.
Cau 26. S6 phuong phéap chuin héa (normalization) dudc trinh bay trong slide C2 1a:

A. 2.
B. 3.
C. 4.
D. 5.

Céu 27. Néu r4 p = 0.95, nha phan tich nén:

A. Gill ca hai thudc tinh A va B vi ching tuong quan nghich.
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B. Xem xét x6a mot trong hai thudc tinh vi ching c6 tuong quan thuan rit cao
(du thura).

C. Khonglam gi virgp < 1.
D. Nhan déi thudc tinh d€ ting thong tin.
Cau 28. Trong phuong phdp Binning, Bin boundaries thuc hién:
A. Thay mdi gia tri bang gid tri trung binh ctia bin.
B. Thay mdi gid tri bang gia tri bién gan nhét (min hoic max cta bin).
C. Xba toan bd gia tri trong bin.
D. Thay bing gid tri trung vi ctia bin.
Cau 29. Trong Data Integration, chi-square test dugc ding dé:

A. Chuin héa dit liéu vé khoang [0,1].
B. Phan tich tuong quan gitta hai thudc tinh danh muc.
C. Phat hién ngoai 1é trong phan phdi chuén.

D. Rdi rac héa thudc tinh lién tuc.
Cau 30. Muc tiéu chinh ctia Data Reduction trong tién xi ly dif liéu la:

A. Ting kich thuéc tap dif liéu d€ c6 nhiéu mau huin luyén hon.
B. Bién ddi tap dit liéu thanh tip nhé hon trong khi giif nguyén tinh day di thong
tin.
C. Chi giam sb thudc tinh (chiéu) ma khong gidm s6 ban ghi.
D. Loai b tit ca cac ngoai 1¢ khdi tap dit lidu.
Cau 31. Phan phdi léch am (negatively skewed) c6 dic diém:
A. Mean > Median > Mode.
B. Mean < Median < Mode.

C. Mean = Median = Mode.
D. Mode < Mean < Median.

Cau 32. Gid tri ¢;; trong cong thifc Chi-square dudc tinh bing:

A. Tan suit quan st thuc té.

B. Tan suét ky vong néu hai thudc tinh doc lap: count(A = a;) x count(B =
bj)/N.

15



C. Trung binh ctia o;; trén toan bang.

D. Phuong sai ctia phan phi.

16



PAP AN

Cau héi tu luan — Huéng dan tra i

Noi dung can trinh bay

Dit liéu thuc thuong thiéu, nhiéu, khong nhét quan. 4 tiéu chi: Accuracy
(gia tri ding), Timeliness (cAp nhat), Completeness (day di), Consistency
(nhét quan). Chét lugng dit liéu anh hudng truc tiép dén chét lugng mo
hinh DM.

Mean: trung binh tit ca gi4 tri; Median: gi tri giita; Mode: gi4 tri phd bién
nhét; Midrange: (max+min)/2. Median t6t hon khi dit liéu 1éch manh hoic
c6 ngoai 1€ (vi du: thu nhap) vi khong bi anh hudng béi gia tri cuc doan.

IQR = Q3 - QI. Outlier: > Q3+ 1.5 x IQR hodc < Q1 — 1.5 X IQR.
Extreme: > 03 + 3 x IQR. Extreme outlier xa hon, it kha nang la dit liéu
hgp 1€ hon outlier thong thuong.

Nguyén nhan: khong ton tai, 16i hé théng, 16i con ngudi. 5 giai phap:
ignore, cap nhat thi cong, hing sb toan cuc, gia tri mode/mean, gia tri
du doan. Khi missing hoan toan ngiu nhién: diing gia tri mean toan cuc
(global average) 1a hgp ly nhét.

Sép xép: {4, 8, 15, 21, 21, 24, 25, 28, 34}. 3 bin = {4.,8,15}, {21,21,24},
{25,28,34). Bin means: {9,9,9}, {22,22,22}, {29,29,29}. Bin median:
(8,8,8), {21,21,21}, {28,28,28). Bin boundaries: {4,4,15}, {21,21,24},
(25,25,34}.

VAn dé: entity identification, schema integration, redundancy (A suy ra tif
B), data value conflicts. Redundancy nghiém trong vi lam léch két qua khai
pha, tén bd nhé va thdi gian. Phat hién bing Pearson (sd) hoic chi-square
(danh muc).

ra.p = —0.9: tuong quan nghich rit manh (khi A ting thi B gidm va ngugc
lai). Xem xét x6a mot thude tinh khi |r| cao (vi dg > 0.8) vi ching mang
thong tin gin nhu gidng nhau. Khong nén x6a ca hai vi s&é mit thong tin.

x> = X(0ij — eij)?/eij. DoF = (r—1)(c — 1): s chiéu ctia phan phdi chi-
square. Miic ¥ nghia o: xdc suét bac bod gid thuyét ding. So sanh thinh véi
X%éng tai DoF va o da cho.

Min-max: b4o ton quan hé giifa cic gia tri, nhay véi ngoai 1&. Z-score: phii
hop khi dit liéu Gaussian, khong biét min/max trudc. Decimal: don gian
nhung khong b4o tdn phan phbi. Gaussian — dung z-score. Khi mudn gia
tri |V/| < 1 dé dang — decimal.
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Cau

Ni dung can trinh bay

10

Feature construction: tao thudc tinh méi httu ich hon. VD1: tu (ngay_ban
- ngay_san_xuat) tao thudc tinh “tudi_san_phdm”. VD2: tit (chiéu_cao,
can_ndng) tao “BMI = cén_néng/chiéu_caoz”.

11

Attribute subset selection: loai bd thudc tinh du thua/khong lién quan.
Bai toan t6i uu vi: 2" tip con c6 thé (v6i n thudc tinh). Heuristics: (1)
Forward selection: bit dau tit 0, thém dan thudc tinh tt nhét; (2) Backward
elimination: bat dau tir tit ca, x6a dan thudc tinh té nhit.

12

SRSWOR: khong hoan lai, mbi phan ti xuit hién t6i da 1 1an. SRSWR:
c6 hoan lai, phan ti c6 thé Lip. Cluster: chon cum ngau nhién, lay toan bd
cum. Stratified: 14y theo ty 1é tiing ting — dai dién tot nhét khi dif liéu
khong dong déu gitta cac nhom.

13

PCA tim cic huéng (principal components) c6 phuong sai 16n nhét, chiéu
dit liéu 1én khong gian d6. Giit k components dau tién thay vi n chiéu gbc.
Dung khi: nhiéu thudc tinh tuong quan cao, can giam chiéu trudc khi ap
dung thuét toan DM.

14

Entropy-based: tai mdi diém chia, tinh entropy clia cic 16p trong mdi
khoang. Chon diém chia tbi thiéu héa entropy téng c6 trong sb. Entropy
hitu ich vi do miic do hén loan/thuan ctia 16p trong mdi khoang.

15

Conceptual hierarchy: t3 chiic theo cip bac tritu tugng. HS trd DM da miic:
khai pha 6 muc téng quat trudc, sau dé drill-down. Vi du dia diém: “Binh
Thanh” — “TP.HCM” — “Viét Nam” — “Chau A”.

16

Lossless: khong méit thong tin — vi du: attribute subset selection (giit
nguyén phan phdi). Lossy: mit mot phan thong tin — vi du: Sampling,
Binning. Chip nhan lossy khi: mét mét thong tin nhé, 1¢i ich rit gon 16n
hon chi phi mét mat.

17

Lé&ch am (negatively skewed): dudi dai bén trai; Mode > Median > Mean.
Nén dung Median vi khong bi kéo 1éch bdi cac gia tri cuc doan nho. D
liéu thu nhap thudng c6 phan phdi léch duong (positively skewed).

18

Parametric: Ivu tham s mo hinh (vi du: 8y, 8; ctia hdi quy tuyén tinh) thay
vi toan b dit liéu. Han ché: chi phi hop khi dif liéu tuan theo mo hinh da
chon; mét thong tin chi tiét ngoai mo hinh.

19

Xung dot bi€u dién: “2004/12/25” vs “25/12/2004” — chuin héa dinh
dang. Xung dot don vi: GPA [0,4] vs [0,10] — chuyén d6i vé cling thang.
Xung d6t ma héa: “yes/no” vs “1/0” — thdng nhit ma héa. Gidi quyét:
ding metadata va ap dung quy tic chuyén ddi nhit quan.

18




Cau

Ni dung can trinh bay

20

(1) Data Cleaning: xt Iy NULL bdng mean/mode; x4c dinh diém >
100 1a outlier — x6a hoic thay bing max hop 1&; (2) Data Integration:
xac dinh cung sinh vién, cung mén hoc tu cac 16p khac nhau; (3)
Data Transformation: chuidn héa thang diém vé [0,10] bang min-max
normalization (chia [0,100] cho 10); (4) Kiém tra tinh nhit quan sau xd

Iy.

Cau hoi trac nghiém — Pap an

Cau | PA || Cau | DA || Cau | PA || Cau | PA
1 C 11 D 21 C 31 B
2 C 12 B 22 B 32 B
3 B 13 B 23 B 33 C
4 B 14 B 24 C 34 B
5 C 15 D 25 B 35 B
6 B 16 B 26 B 36 B
7 C 17 B 27 B 37 B
8 B 18 B 28 C 38 B
9 C 19 D 29 B 39 B
10 B 20 C 30 A 40 B

19




	GIỚI THIỆU VỀ TIỀN XỬ LÝ DỮ LIỆU
	Tại sao cần tiền xử lý dữ liệu?
	Các tiêu chí chất lượng dữ liệu
	Các kỹ thuật tiền xử lý chính

	MÔ TẢ VÀ TÓM TẮT DỮ LIỆU
	Độ đo xu hướng trung tâm
	Độ đo phân tán

	LÀM SẠCH DỮ LIỆU
	Xử lý dữ liệu thiếu
	Phát hiện ngoại lệ và loại bỏ nhiễu
	Xử lý không nhất quán dữ liệu

	TÍCH HỢP DỮ LIỆU
	Các vấn đề tích hợp
	Phân tích tương quan để phát hiện dư thừa

	BIẾN ĐỔI DỮ LIỆU
	Các kỹ thuật biến đổi
	Các phương pháp chuẩn hóa

	RÚT GỌN DỮ LIỆU
	Các chiến lược rút gọn
	Các phương pháp lấy mẫu (Sampling)

	RỜI RẠC HÓA DỮ LIỆU VÀ PHÂN CẤP KHÁI NIỆM
	Rời rạc hóa (Data Discretization)
	Xây dựng phân cấp khái niệm (Conceptual Hierarchy)

	TÓM TẮT
	CÂU HỎI TỰ LUẬN
	CÂU HỎI TRẮC NGHIỆM

