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Chapter 3: Data Preprocessing

1. The purpose of Data Preprocessing: data quality

2. Data quality:
« Accuracy CK5#atE) : correct or wrong, accurate or not
« Completeness (52#14) : not recorded, unavailable, ...
- Consistency (—#it%) : some modified but some not, dangling, ...
 Timeliness (If&kf%) : timely update?
- Believability (F[{5/%) : how trustable the data are correct?

- Interpretability (FJf#RME) : how easily the data can be understood?
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3. Data cleaning: Fill in missing values, smooth noisy data, identify or remove outliers,
and resolve inconsistencies

4. Data integration: Integration of multiple databases, data cubes, or files

5. X2 (chi-square) test £ 5L

x=).

(Observed — Expected)?

Expected
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6. Pearson correlation coefficient

. Y. (a—-Ab-B) > (ab)-nAB oV, Y) _
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Chapter 3
7. PCA(ERk53 531F)

x, cosf+ x; sinf
— x; sinf—+x; cosd
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8. Types of Sampling
- Simple random sampling (f&E2kEH)
« There is an equal probability of selecting any particular item
« Sampling without replacement (F5h{[a])
« Once an object is selected, it is removed from the population
« Sampling with replacement (F&h{[al)
« A selected object is not removed from the population

. Stratified sampling (53 Elit¥)

« Partition the data set, and draw samples from each partition (proportionally, i.e., approximately the same
percentage of the data)

+ Used for skewed data
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9. Normalization
« Min-max normalization
« Z-score normalization
« Normalization by decimal scaling

10. Discretization
« Binning 244§
« Top-down split, unsupervised
« Histogram analysis #=IR &3 #7
« Top-down split, unsupervised
 Clustering analysis (unsupervised, top-down split or bottom-up merge)
« Decision-tree analysis (supervised, top-down split)

« Correlation (e.g., x?) analysis (unsupervised, bottom-up merge)
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Data Description:
R E AR SERE
2016-20175F, Hit110%%.

Objectives:
vakiis-2IRa=1=7 pA|:N[FSES

a) MRS E
b) HLEASANESEM
C) BREFERESEME
d) BREABFMIZERIE
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Chapter 3: Data Preprocessinc

FliEE #5s MREAY WEXEAS RKEAM

&1 0.269502 0.3357 0.039024 0.340513 0.136431 0.068228 -0.066544 0.08068
-0.042677 -0.049262 0.192446 -0.047547 -0.155564 -0.06904 -0.022823 -0.118803

0.244848 0.052897 -0.063814 0.060644 0.165731 -0.076259 -0.148839 0.003213
-0.146418 -0.109343 -0.01217 -0.140286 -0.15774 -0.174254 0.107741
-0.144491 -0.069997 -0.060795 -0.101508 0.210448 0.296693 -0.063813
-0.05639 -0.075024 -0.062644 0.014647 -0.171514 -0.02628 0.129675 0.072132
TAG E AIiﬁ%ﬁ:E -0.082199 -0.057213 -0.022108 -0.055807 -0.165303 -0.106638 0.14994 -0.06983
U\ -0.231834 -0.194147 0.095221 -0.140434 -0.087887 0.022649 0.154918 0.448004
#1554 0.206712 -0.019433 0.272237 0.007611 -0.042828 -0.163557 -0.088363 0.059642
-0.038851 0.067891 -0.121153 0.015275 -0.318874 0.107038 0.290171 0.081486
-0.027292 0.010425 -0.032981 -0.076751 0.176103 -0.057623 0.14896 0.232518
L= -0.075834 -0.050919 -0.021341 -0.09243 -0.085898 -0.030542 -0.054888 0.038907
TAG Ig@;ﬁ : -0.130418 -0.069053 -0.066695 -0.148098 0.000942 -0.087376 -0.026397 -0.184699
0.075387 0.037861 0.06697 0.113785 0.271857 0.024335 -0.144011 -0.159377
° Hj’l‘Ej B 0.081817 0.040611 -0.083103 0.050101 0.202689 0.050573 -0.265132 -0.339921
0.035618 -0.099495 0.100005 -0.082705 0.082995 -0.136864 -0.09543 0.058307
° Eg |j\] g*lj_‘g 2 -0.1 55982 -0.1 _2625%4 —0.0?0?58 -0.152078 —q.0?7§7 -0.01 9959 0.101 1?6 —0.0927?58
-0.092075 -0.019535 -0.030104 0.078554 -0.143439 0.041116 -0.04918 0.026625
° %%5%2}}]1:3_‘% gEl 0.017689 0.004092 0.109806 -0.083366 0.01726 -0.115995 -0.122342 -0.061067
-0.090533 -0.073045 -0.037247 -0.040752 0.014622 -0.029715 -0.063122 0.054753
° 1%§A S -0.099596 -0.059162 -0.006051 -0.072748 -0.20583 -0.031439 0.049214 0132171
E -0.05343 -0.031749 0.036862 -0.014034 -0.075204 -0.041374 -0.03858 0.042738
e H =z S -0.034321 -0.026463 -0.010177 -0.04586 -0.083189 -0.028147 -0.057952 0.094649
I:IDHE%I“‘EIEI?;’: : -0.083212 -0.069626 -0.038592 -0.083062 -0.125849 -0.039548 0.460744 -0.107389
. Rl 0.177027 0.125446 0.188188 0.064363 0.127981 0.029037 -0.07935 -0.097534
1HHH . 0.045054 -0.003633 -0.0097 -0.003581 0.114613 0.094032 0.067421 0.053052

MHIERE: A—EFTIRSHIXRE, XAE. A% B FA=AMTRESHZENES, AOAMNTRSESHEFRNEIAL, ERAN. B, Bk
RARSNEHAETRIAIKEAR. BIEARNEXIRAERLE.

MRERE: PN RESREENIGEE, AR wRARNEASBIBERNEAL, DiEIRIEE. PAES, PRAIR, UFEBsEmRESIL
i, WIFRIRIATR T ESHATIES. PEA. FONRIEIEETRESES, EBmhiEH. OREHFANSIBESHENRESERT
BER PRAMESHRREUEHNE, UREERESANETREX.
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RiEE
0.127025
0.089309

-0.066155
0.012205

-0.141874
0.071727

-0.150575

-0.009089

-0.059497
0.024639

0.1443
-0.002834
-0.011339

0.09566

-0.002696

-0.025542
0.046525

-0.054778

-0.072066
0.030118
0.201739

-0.031959
0.032929
0.233037
0.357594
0.317135

-0.116719

-0.135067

-0.023388

-0.090088

273 Mzieg %
0.00689 -0.031486 -0.041723
0.098899 0.179622 0.11519
-0.07422 -0.042356 -0.052826
-0.040572 -0.022053 0.028329
-0.061834 -0.07093 -0.167497
-0.05896 -0.03272 -0.062954
-0.066667 -0.076368 -0.207086
0.043306 -0.067173 -0.003652
-0.024081 -0.032981 -0.061072
-0.005162 -0.022053 -0.027366
0.238202 0.009812 0.207804
-0.001883 -0.010177 -0.021492
-0.037848 -0.013783 -0.005088
-0.011259 0.02755 0.088158
-0.044315 -0.037389 -0.025819
-0.010023 -0.0097 -0.03494
0.022076 -0.022053 0.043181
-0.03694 -0.038592 -0.075636
-0.031677 -0.044098 -0.088506
0.006591 0.00194 0.027778
0.297358 -0.030254 0.23515
-0.00567 0.21796 0.008891
-0.052375 0.565103 -0.027366
0.019371 -0.032981 0.048683
0.108471 0.049702 0216617
0.403574 -0.000884 0.330123
-0.002474 -0.076538 -0.083382
-0.096243 -0.069861 -0.117747
-0.01934 0.041511 0.018713
-0.057002 -0.050883 -0.109828

EH
0.091497
-0.139929
0.031346
-0.030882
0.00896
-0.002008
-0.093758
0.245551
-0.000347
0.0223
0.365159
-0.017746
0.174246
0.250136
-0.037312
0.023715
0.041293
-0.068869
0.075744
0.007674
-0.150242
-0.010863
-0.00619
0.109266
0177725
-0.151898
0.208574
-0.188456
0.402601
-0.137725

MXEAE  HEXEAE FRitkiEAH

-0.12239
-0.018669
-0.044577
-0.062635
-0.172156
-0.109107
-0.073338

0.220248
-0.008877

0.029714

0.144393
-0.037617

0.125911
-0.026248
-0.053717
-0.035958
-0.054939
-0.001069
-0.084968
-0.025125
-0.035193
-0.041859
-0.054939
-0.041374

0.149298

-0.02023
-0.023742
-0.022699

-0.02628

0.227546

0.186397
0.080546
0.094424
-0.014268
0.086494
0.332058
-0.111467
-0.127266
-0.054888
0.026282
-0.006726
0.065608
-0.072196
-0.049318
0.008577
0.157114
-0.112746
-0.054817
-0.114979
-0.07935
0.159414
0.088064
0.003111
-0.030426
-0.172077
0.172241
-0.172158
0257724
-0.146299
-0.076961

0.359156
0.202386
0.26452
0.01027
-0.147107
0.08021
-0.142342
-0.091921
0.048927
-0.033904
0.048058
0.007915
0.083336
0.028562
-0.208472
-0.114036
-0.163706
-0.144654
-0.191145
-0.109027
0.184967
0.09224
0.11453
0.048632
-0.19723
0.135417
-0.125445
-0.06177
-0.108659
-0.178951
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