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© /5 numpy . percentile( )it & S AT ML, HRIH 1%, 50%. 99%,

num = 0
® fig, axes = plt.subplots(2,2)

for i in [0,1]:
for j in [0,1]:

(b sns.histplot(data=X_df,
x = feature_names[num],
binwidth = 6.2,
ax = axes[1i][j])
axes[i][j].set_x1lim([©,8]);
axes[i][j].set_ylim([©,40])

(c) ql, 950, q99 = np.percentile(X_df[feature_names[num]],
[1,50,99])
axes[i][j].axvline(x=q1, color = 'r')
axes[i][j].axvline(x=q50, color r')
ey

axes[i][j].axvline(x=q99, color ) 8

RED 1. LHEFEME 1%, 50%. 9%EHL | ®Bk6_Ch03_01.ipynb
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ax IEELFIMMXTR, color="k'Fr{EARE, height=.05 RZrHEMNSE.

num = 0
fig, axes = plt.subplots(2,2)

for i in [0,1]:
for j in [0,1]:

(2] sns.kdeplot(data=X_df, x = feature_names[num],
ax = axes[i][j], fill = True)
(b) sns.rugplot(data=X_df, x = feature_names[num],

ax = axes[i][j], color = 'k', height=.05)

ql, 950, q99 = np.percentile(X_df[feature_names[num]],
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axes[i][j].axvline(x=q1, color = 'r')
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® g = sns.pairplot(X_df)
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® g.map_upper(sns.scatterplot, color = 'b")
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B 19. BRI Z 0¥

3./ oEEsngwsE

HFZHDEZHRNIER, BAETUER Z 248 X4 Z 2 Ept R IEIER (Mahalanobis
distance), (GFitEM) —MENHBLIREER. EAEXNT:

d(x,0)=y(x-0) £ (x~q) (4)

Her, ZARARBIER X TEMTTEER.

WRBAGIES BEUBRNEZ TS 26, SREBVTMEAHEBHENERNTR. & 20 @)
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@ (b)

B 20. th A EME: () 95% ~ 99% BEX 8], (b) *o ~ +4o Bf=X |8

Scikit-learn 2 fft— covariance.EllipticEnvelope 1%, EREM AL KEEHRE MM EHES, B

21 ﬁETﬁEE?UE?{t . HETEERE, MBREED 2 MRS HE. XM EEHEEZSMIER
e BEE.

eﬁ?éEBEEEE%’\ TR, BEREXR, BARSE (RITER) £ 23 %,

Sepal width, X,

Sepal length, X;

2l EREHIRAI M MFIMEN T EMRE, DRIEEN 2

RAD 4226 E 21, TEPENXEARBE<EED,

O i\ scikit-learn EHEA EllipticEnvelope % EATHRNETERENHREE,

O iz E1lipticEnvelope fSefil c1f, 33®id contamination S48 B S S EMLLHIH
5%,
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O /M EllipticEnvelope I AHIRERF S X_df .values[:, :2], MEXNREME.

O 5553 decision_function 5kt E R AR AN S BEH K. np.c_[xx.ravel(),
yy.ravel() [# xx #yy Mg S BEHEHH— N T HEHA.

Os—sriin 7 BB H 5 xx HEMH - HH4.

O g F44155%, RFRENEN 0 HBR, REHREBIELET.

O g P44 SR, FREEETHS, X SAEERT.

BARBEMAEHE MU S S BLEEEL,

©® from sklearn.covariance import EllipticEnvelope

@ clf = EllipticEnvelope(contamination=0.05)

XX, Yy = np.meshgrid(np.linspace(3, 9, 560), np.linspace(1, 5, 50))
clf.fit(X_df.values[:, :2])

Z = clf.decision_function(np.c_[xx.ravel(), yy.ravel()])
Z = Z.reshape(xx.shape)

000

fig, ax = plt.subplots()
@ ax.contour(xx, yy, Z, levels=[0], linewidths=2, colors='r")
@® ax.scatter(X_df.values[:, 0], X_df.values[:, 1], color='b")

ax.set_x1im((3,9))
ax.set_ylim((0,6))

ax.set_ylabel(feature_names[0]);
ax.set_xlabel(feature_names[1]); Ce:)
ax.set_aspect('equal', adjustable='box")
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from sklearn.neighbors import KernelDensity

kde = KernelDensity(bandwidth=0.3)
kde.fit(X_df.values|:, :2])

pred = kde.score_samples(X_df.values|[:, :2])

pred_1_0 = (pred > np.percentile(pred, 10)).astype(int)

dec = kde.score_samples(np.c_[xx.ravel(), yy.ravel()])

Q0 0 06 0O

dens = kde.score_samples(X_df.values[:, :2])

plt.figure(figsize=(8,8))

plt.scatter(X_df.values[:,0], X_df.values[:,1], ¢ = dens, cmap='RdY1Bu')
plt.xlabel(feature_names[0])

plt.ylabel(feature_names[1])

X_df['pred_1_8"'] = pred_1_0

plt.figure(figsize=(8,8))

colors = {1:'tab:blue', 0:'tab:red'}

plt.contourf(xx, yy, dec.reshape(xx.shape), alpha=.5, levels = 20)

plt.scatter(X_df.values[:,0], X_df.values[:,1],
c=X_df['pred_1_0'].map(colors))

plt.xlabel(feature_names[0]) Cg:)
plt.ylabel(feature_names[1])
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https://scikit-learn.org/stable/modules/outlier_detection.html
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