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Random Forest Accuracy: 0. 8139
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GBDT Accuracy: 0.8139
Logistic Regression Accuracy: 0. 8197
SVM Accuracy: 0.8372
DecisionTree Accuracy: 0. 8198
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# & GBDT 7Y

gbdt model.fit(x_train, y_train)

B TR S

gbdt pred = gbdt model.predict(x_test)

gbdt accuracy = accuracy score(y_test, gbdt pred)
# QU [m] AR Y

Ir_model = LogisticRegression(random_state=0)
ENEpx AN R

Ir_model.fit(x_train, y_train)

# NI SR AE R 2

Ir pred =Ir_model.predict(x_test)

Ir_accuracy = accuracy_score(y_test, Ir_pred)
from sklearn.svm import SVC

svm_model = SVC(random_state=0)
svm_model.fit(x_train, y_train)

svm_pred = svm_model.predict(x_test)



svm_accuracy = accuracy_score(y_test, svm_pred)

import numpy as np

import matplotlib.pyplot as plt

from sklearn.svm import SVC

from sklearn.model selection import learning_curve

import matplotlib.pyplot as plt

# € XS Hu

param_range = [0.1, 1, 10, 100] # C Z%11)7E H

# TSI E AR HE

train_mean = np.mean(train_scores, axis=1)

train_std = np.std(train_scores, axis=1)

test_mean = np.mean(test_scores, axis=1)

test_std = np.std(test_scores, axis=1)

# f R E S 2

feature_importance = rf model.feature importances

# RPRIE B AR SRR A X R R,  JFEHER?

feature_importance dict = dict(zip(x_train.columns, feature importance))

sorted feature importance = sorted(feature_importance dict.items(),

key=lambda x: x[1], reverse=Tru



# fan HHHE R R B 2

for feature, importance in sorted feature importance:

# 58 REHLARAAR Y

rf model = RandomForestClassifier(random_state=0)

grid search = GridSearchCV(rf model, param_grid,cv=5, scoring="accuracy")

# RN ZR O LSRR AT RS R

grid_search.fit(x_train, y_train)

# € X AdaBoost 57

adaboost _model = AdaBoostClassifier(random_state=0)

# € RS 800 H

param_grid = {

'n_estimators": [50, 100, 200], # 595 2Ka M=

'learning_rate': [0.01, 0.1, 1.0], # ] %

# A& GridSearchCV X%

grid search = GridSearchCV(adaboost model, param_grid, cv=5,

scoring="accuracy')

# RN ZR U LSRR AT RS SR

grid_search.fit(x_train, y_train)

g MR F M 2



print("Best Accuracy:", grid search.best score )

from sklearn.ensemble import GradientBoostingClassifier
from sklearn.model_selection import GridSearchCV

# € X GBDT

gbdt model = GradientBoostingClassifier(random_state=0)
# € XS HM

grid_search = GridSearchCV(gbdt model, param_grid, cv=5,

scoring='accuracy’)
# RS LG BRI T AR R
grid_search.fit(x_train, y_train)
# FTENRRAE B M R RN
print(feature_importance_table)
# QIR B 2V R RS

feature_importance table = pd.DataFrame({'Feature': x trainl.columns,

'Importance': feature importa

# 4 W EE R RS

feature_importance table =

feature_importance table.sort values(by="Importance', ascending=False)

# FTERRE 5 B RERAK print(feature_importance_table)



2. BEHEREERNRD

import matplotlib.pyplot as plt
import networkx as nx
plt.rcParams['font.sans-serif'] = ['SimHei']
nodes = {
"R R (0, 1.5),
"3RS T > 0.5 (0, 1.1),
"SRR E > 0.6": (-0.3, 0.8),
"R EE <0.6": (0.4, 0.8),
"SI <0.6": (0.3, 0.4),

"ZRREL > 0.6": (0.5, 0.4)

edges = [
(B R, B RS R 0.57),
("SR > 0.5, "SR RIH R > 0.6,
("SR TR 05", "L ERIEE <0.6"),
(SRR EIE <0.6", "BIH <0.6"),

("SCSEIRIRE <0.6", "SWIREL > 0.6")



labels = {

"R L B A >0.5\n 2 R R L,

"B B> 0.5": " SR ST > 0.5\n 73 IR,

"SRRI RE > 0.6" "SALIREEE > 0.6\n NFE AL 76.5%\n 702K R

"SRRI EE < 0.6": "SUAJEARIE R < 0.6\n AHF A7 EE: 23.5%\n 2325 KT
"SIREL <0.6": "SIMIREL <0.6\n AR EL: 16.3%\n 232 AR E
"SWIKEL > 0.6": "SMIEL > 0.6\n AT 7.2%\n 03 R,

}

# BET AP

colors = {

"EE S HE9DSD3!,  # Rk

MR HFIATAL  # KA

# il

fig, ax = plt.subplots(figsize=(10, 6))

# 20 KbR g

for edge in edges:



nodel, node2 = edge

x_values = [nodes[node1][0], nodes[node2][0]]

y_values = [nodes[node1][1], nodes[node2][1]]

ax.plot(x_values, y_values, 'k-', zorder=1)

mid_x = (x_values[0] + x_values[1]) /2

mid_y = (y_values[0] +y_values[1]) /2

if node2 in [" AL /R R <0.6", "SWIRE <0.6"]:

ax.text(mid_x, mid_y, "false", fontsize=10, va='center', ha='center’,

backgroundcolor="white')

elif node2 in ["SCALJE/RTHEE > 0.6", "SWMIkEL > 0.6"]:

ax.text(mid_x, mid_y, "true", fontsize=10, va='center', ha='center’,

backgroundcolor="white")
# 2T RUTAE
for node, (X, y) in nodes.items():
color = colors[" & = Z "] if " =i & £ " in labels[node] else colors[" i & & "]
plt.text(x, y, labels[node], fontsize=10, ha='center', va='center', zorder=3,
bbox=dict(facecolor=color, edgecolor="black’, boxstyle="round,pad=1"))

# WEEERENE

ax.axis('off")



ax.margins(0.1)

plt.tight layout()

plt.show()

3. B RAEACE DU M

import matplotlib. pyplot as plt

import networkx as nx

plt. rcParams['font. sans—serif'] = ['SimHei']
plt. rcParams['axes. unicode minus'] = False

nodes =

"WLRTEEE > 0.5": (0, 1.5),

"Rk EREAE > 0.5": (0, 1.1),

"IEE{EFIM > 0.6": (-0.3, 0.8),

"IEE{EFIM <= 0.6": (0.4, 0.8),

"SILRE > 0.6": (-0.4, 0.4),
"SIRE <= 0.6": (0.2, 0.4)

edges = [

("XHRRHEE > 0.5", "RELEHE > 0.5"),

("RERERHE > 0.5", "Z@EFIHE > 0.6"),



("RERERHE > 0.5", "TAEFIME <= 0.6"),

("ATBEFIME > 0.6", "SILRE > 0.6"),

("ZBEFME > 0.6", "SIVKE <= 0.6")

labels = {

"WHRRHEE > 0.5": "XHURRIHEE > 0.5\n 9 EEFM",

"ARERHAE > 0.5": "RERELRHE > 0.5\n %K BEFM",

"ISEEFIME > 0.6": "IBEFME > 0.6\n ABEHEL: 76.5%\n % BEEN

ZEEFME <= 0.6" BEFIM <= 0.6\n ABfHEL: 23.5%\n 32 TEM

o

"SIURE > 0.6": "SILRE > 0.6\n AEEHLL: 66. 7%\n 5% BEEZIM",

"BIRE <= 0.6": "SIURE <= 0.6\n ARELLL: 9.8%\n A THE"

\

# RETRHE, DUREMe, Aiafxae

colors = {

ZMm": "#F9A1A1', # X¥ME

==

SEZN": '#F9D5D3' # jRLIB



# 4o B

fig, ax = plt.subplots(figsize=(10, 6))

# RHIN KRR

for edge in edges:

nodel, node2 = edge

x_values = [nodes[node1] [0], nodes[node2] [0]]

y_values = [nodes[node1][1], nodes[node2][1]]

ax.plot (x_values, y values, 'k-', zorder=1)

(x_values[0] + x_values[1]) / 2

mid_x

mid v = (y_values[0] + vy values[1]) / 2
# NI true 0 false #R%

if node2 in ["ZIBEFIM > 0.6", "SR > 0.6"]:

ax. text (mid_x, mid_y, "true", fontsize=10, va='center', ha='center'

backgroundcolor="white')

elif node2 in ["3ZEEFIME <= 0.6", "SWAXHE <= 0.6"]:

ax. text (mid_x, mid_y, "false", fontsize=10, va='center', ha='center'

backgroundcolor="white")

# RHIT R THE



for node, (x, y) in nodes. items() :

color = colors["BE=M"] if "BZ=MY" in labels[node] else colors["

"]

plt. text(x, vy, labels[node], fontsize=10, ha='center', va='center'

zorder=3,

bbox=dict (facecolor=color, edgecolor="black"',

boxstyle='round, pad=1"'))

# REEERMN

ax. axis ("off")

ax.margins (0. 1) # 1EhNiAEE

plt. tight_layout()

plt. show()
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