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as matrix(Attr9)

Binary data2|

rpart: surrogate

{Attr20)
Q20 M U 2Z RO BEE
= Q190{|A O|E0E 20tL 2 SHSEHAIEE Q202 022 HY

ALtr28>

= Q30_1: 47t Y=t S¢H= 0|7

» Q300|M Bt=Z SESHAIEE Q30 12 022 H7|
<ALr29>

» Ot ME =

=l SO A (binary data)
» Q300N BtF oF Atgf
Z22| 2|7} 7ls ¢t R & 4rpart, knn O] 2

S AHESHY nas CHE 22 HiA|

Tibrary(dlookr)

dataz019 <- read.csv('"dataz2019_rev.csv'")
X<-imputate_na(data2019,Attr20,satisf,method="rpart™)
write.csv(rpart_data, "data2019_rpart_log.csv"™)

knn: #22l= H2|2 HEe FH| 4/=S O0I&3l nas A

X< 1mputate_na(dataZOlQ,Attr20,5at1sf,method="knnFT
write.csv(rpart_data, "dataz01l9_knn_log.csv")




® StandardScaling
22| H2|2 Attr20, 28, 298+ CHEL| M Y0l 25 binary
data0|22 Z3 RParte} KNNQ| Scaling Z2ts SU3iCt

# & drop =1 E0
knnscale.head()

® Correlation0| =2 H4 A A

Attr1  Attr2  Attr3  Attrd Attrs Attre Attre Attr11

0 1 4 0 144 3490801 5810233 5698970 5.301030
1 1 4 0 196 2.959995 4.806180 5301030 5.301030
2 4 1 0 576 1903090 2301030 5477121 5903090
3 3 2 0 484 2056905 4580697 5477121 5477121
4 2 1 2 289 1.819544 3.869232 5301030 5.477121
knnscale = StandardScaler().fit_transform(knnscale)

knnscale = pd.DataFrame(knnscale)

knnscale

0 1 2 2 4 5 ] 7

0 -1.000099 2232022 -1.251384 -1.919573 6.783539 2.083603 1478228 0.389672

1 -1.000099 2232022 -1.251384 1471681 4257095 1.076820 0681496 0389672 _
Attr9 o O7tts X2 Attr11 A4

SiCt 44Z2tst= O 7|2 (EE )2
correlation0] 0.792 =2 LIC AX 2
2H[s AE7H HF S 2610k E0}
Attr11E A HstCt

1376200 -0.282346 -1.251384 1.801374 -0653742 -1.435140 1.024056 1.719509
0585434 0555777 -1.251384 1.008950 0066769 0.850724 1.034056 0778625

=W N

-0.207333 0282346 0540889 -0670644 -1.045095 0.137325 0681496 0778625

10055 -1.000099 -0.282346 1.437025 -0670644 0542025 0549415 1.034056 1270372

10096 -1.792866 -1.120468 3.229299 -0.369178 -0.043223 -0.209100 -0.834049 1.268647
10057 -1.000099 -1.120468 2333162 -0670644 0542025 0549333 0875524 1.0545H1

10058 -0.207333 -1.120468 1.437025 0285433 01471116 0349294 0681496 0778625

10059 0.585434 -0.282346 -0.355248 -1.704240 0855623 0524459 0.078791 0778625

10060 rows x 8 columns
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k& w2tHZ=(Cross-Validation)

= Cl|olef4le] 3 7[7t &
B S S = 8% HAEAHO EH
Cross Validation lteration 1 | Test | Train | Train | Train | Train %I_l' Aol_ 1147|'O| AIilA-l
Cross Validation iteration2 | Train | Test | Train | Tran | Train () | [géa ()1 :;(l :)1| Eiil [:;}
cmssvaliuammranm;sl Train | Train | Test | Train Traml . Ol% %}Xlél_7| _cr)_léH E
Cross Validation lteration 4 | Train | Train | Tran | Test | Train % E”OlE‘I7|‘ —%l—/'\— %u_l-
H HAEANOR M
Cross Validation iteration 5 | Train | Train | Train | Train Tes|| OlE% 8|'E Z'JO' k?j
W2FHSO|C}
- z . .
® w2zt AS StratifiedKfold
. E1I0IE1 7t A2 32 ot dloj5 Al 45 H(0]

EBAl &

-r| °H

AHE

Ct F=5iCh=
ol= 48 %

=A|7F ULt OIE a2
=

SZALEAM LightGBM Al Y

d_train = lgb.Dataset{x_train,

label = v_train)

labm = LGBMClassifier(n_estimators=200, random_state=0)

params = {'max_depth': [10, 15, 20, 25, 300,
‘min_child_samples': [20, 40, 60, BO, 100],
‘subsamgz e’ [0.8, 11} print("EA TfzH[E: ", grid.best_params_)

grid = GridSearchC¥{ lgbm, param_grid=params)

lgbm_f1_score = f1_score(v_test, arid.predict(x_test}), average='micro')

print("F1 score :

arid fit(x_train, v_train, early_stopping_rounds=100, eval_metric='F1',

eval_set=[(x_train, y_train), (x_test, v_test)]) EH Ma0IE:  {*nox_depth': 15,

[98]

[33]

[100]
[101]
[102]
[103]
[104]

rinel

‘min_child_:

{00 41" format(labm_f1_score))

samples': 20, 'subsample': 0.8}

F1 score @ 0.9022
valid_0's binary_logloss: 0.0211369 valid_1's binary_logless: 0
valid 0's binary_logloss: 0.0208676 valid_1's binary_logloss! O |gbm = LGBMClassifier(n_est imators=1000, num_leaves=50, subsample=0.8,
valid_0's binary_logloss: 0.0202181 valid_1's binary_logless: 0 min_child_samples=20, max_depth=10)
valid 0's binary_logloss: 0.0187172 valid 1's binarv_logloss: 0
valid_0's binary_logloss: 0.018127 valid_1's binarv_logloss: 0 evals = [(x_test, v_test)]
valid_0's binary_logloss: 0.0185037 valid_1's binary_logloss: 0 lebm.fit{x_train, v_train, early_stopping_rounds=100, eval_metric='F1',
valid_0's binaryv_logloss: 0.0179831 valid_1's binarv_logloss: 0 eval_set=evals, verbose=True)
S e Lfeers Tanlamn A AATATOE O S D D
score = f1_scorelv_test, labmpredict(x_test), average='micro')
print("F1 score : {0 4f}" format(score))
[ valid0's binary_logloss: 0.310491
(1ol valid_0's binary_logloss: 0.308133
(111 valid_0's binary_legloss: 0,.304551
[12] valid_0's binary_logloss: 0.301747
[13] valid_0's binary_legloss: 0.30291
re_stf = RepeatedStratifiedkFoldin_selits = 10, n_repeats = 3, random_state = 1)
scores = cross_val_scorellgbm, X, v, scoring = "fl_micro”, cv = re_stf)
scores,mean()
0. 87546215848759438
scores = cross_val_scorellgbm, ¥, v, scoring = "roc_auc", cv = re_stf)
zcores  mean( )
0, 8246912128643575
P =2 7S HQ | O EE []1 1 | MO = |
— SCore T IT - HAZ=2 A & —_— I Efi = 0]
72| 0[5thtal o 4= QUCE
T2 0ol & 4~ UL
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Feature importance
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AMSHFIE G[0|E &M @ Topic Modeling LDA

Document Topic Topic Distribution of a -
Document
The basic « \
$ LDA function of a - q
=4 = circuit
72_1‘”% Esd OI'E %bh*!-l =5 breaker‘is to @ ;.20
= CHOJ AFZ, Keyword Frequency, THO{S9| I At e, @ — = &~y 2
- =] I - —
 PHHOZ S lo| ME CI2 BE SRS SoiM £7  [Uetiow f g G O—%
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. B M {gscuments)
Word Distributiol Topic
=21: 2 M0 cist A2 &= Word ofaTopic
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T topic=0] Cist EXot &5 22X (D|r|chlet 217}
UCtD 713
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(Dirichlet =) 7F 21548 718 = Al5t71= GlO|E{0] 2830 @M 71E AFS QBB AIE
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Joint Distribution Evidence



Coherence
o1z -
0.16 -
E ols
E ol4a
0ol3
5 10 15 20 s 30 s
Num Topics
7t 2|9} 2420 52 top n 42| THO{S Zte

PMI (Pointwise Mutual Information) O]

2|11 Coherence /9| ET &2 A

Coherence A+t 21} 2| 29| EX 7} 4
(=48] 78 7H4): 2074

| FAI=SE A

—

=2

o

St 23 ol AH| EM 74 A3t7| = Coherence®t Perplexity, & 7tA| 7|& 0|&

Perplexity

-9.4

=9 5

=10.0 1

=10.2 1

Log Perplexity scores

=104 1

=10.6

T T T T T T T
5 10 15 20 F=1 30 s
Num Topics

! = 2| Perplexity 2}Q ELl 2 23

log {p(w)} ]

D —V -
Y1 Xojmg MY

Perplexity(w) = exp [—

p(w): corpus®| E4listE

Perplexity A|4F 23} 2| o] £ 74
(=2H] 98 H4): 157
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Intertopic Distance Map (via multidimensional scaling) Top-30 Most Salient Terms'
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Intertopic Distance Map (via multidimensional scaling) Top-30 Most Salient Terms:
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