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precision recall fl-score support

0 0.93 0.93 0.93 92783

1 0.91 0.91 0.91 84486

2 0.92 0.92 0.92 137304
accuracy 0.92 0.92 0.92 314573
macro avg 0.92 0.92 0.92 314573
weighted avg 0.92 0.92 0.92 314573
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import pandas as pd
data=pd.read_csv("train.csv",encoding="gbk")
data
data.columns
import pandas as pd
from sklearn.model_selection import train_test_split
import numpy as np
from scipy import stats
. # B
10.
11. # & #irm At
12. features = ["ZFRGRE", "HEHAK, “RRREE, CAMER, Bk, AR, ORI
YRR, felbsizikr, RdR, BB, CHEKRS, CEEMESSTE, WM, R, CEERRSOEEL T,
NEAG, iR, CRRIA R, BRI ]
13. x = data[features]
14. y = data['#t/ki%" ]
15.
16.
17. # & XHHAH 17 Shapiro-Wilk f352

18. def shapiro_wilk_test(data, feature_name):

el BBl Bl

19. statistic, p_value = stats.shapiro(data)
20. alpha = 0.05
21. result = "FEIESSA" if p_value > alpha else "AEF&IEAS A"
22. return {
23. 'Feature': feature_name,
24. 'Shapiro-Wilk fi34til 5" : round(statistic, 3),
25. 'p fH': f"{p_value:.3f}",
26. VIER AR result
27. }
28.

29. # i[5 MEEN Shapiro-Wilk F85
30. results = []

31. for feature in features:

32. result = shapiro_wilk_test(X[feature], feature)
33. results.append(result)
34.

35. # ##ez5 RNy DataFrame i
36. results_df = pd.DataFrame(results)
37. print(results_df)

38.

39. import pandas as pd
40.
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1. # B, BRI BT 1
42. file_path = "train.csv'
43, data = pd.read_csv(file_path, encoding='gbk")
44.
45. # H1FAIE A 1
46. data_transposed = data.transpose()
47.
48. # HasEt R
49, data_transposed
50.
51. import matplotlib.pyplot as plt
52. import seaborn as sns
53. from matplotlib import font_manager as fm, rcParams
54. import warnings
55.
56. # Ignore warnings
57. warnings.filterwarnings("ignore")
58. # ismti L F
59. font_path = 'D:/jupyterproject/FangZhengHeiTiJianTi-1.ttf"
60. font_prop = fm.FontProperties(fname=font_path)
61. plt.rcParams['font.sans-serif'] = [font_prop.get_name()] # /[&// /i EikfTiE
62. plt.rcParams['axes.unicode_minus'] = False # JF/01 520 &r
63.
64. # it sHIX IR

65. correlation = data[['#/KMESE, "FEMGRE, CHUBHEK, TS, CHRAEE, Wik,
AR, ORI R, R,
66. URbSERR T, R, R, CHPKRS, R, ey, Wi, AR
, CANAfS,
67. e, CHIRIARZ ", "BUERZE']1].corr(method="spearman')
68.

69. # WENK

70. sns.set(style='white', font_scale=1.2)
71.

T2. # GIEHE, (%R

73. plt.figure(figsize=(14, 12))

74. heatmap = sns.heatmap(

75. correlation,

76. cmap="coolwarm_r', # (/€0 THIEG S

77. annot=True,

78. fmt=".2¢",

79. linewidths=.5,

80. cbar_kws={"'shrink': .5, ‘'aspect': 10},

81. annot_kws={"'size': 10, ‘'weight': 'bold', 'color': 'black'},

82. vmin=-1, vmax=1 # (HEENE I F LUETE 7 7%

L:L

e
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83.)
84.
85. # RELERGE
86. plt.title( fEhxlilAHSE R
, fontsize=18, weight='bold', pad=20, fontproperties=font_prop)

87. plt.xticks(rotation=45, horizontalalignment='right', fontsize=12, weight='bold', fontpro
perties=font_prop)

88. plt.yticks(rotation=0, fontsize=12, weight='bold', fontproperties=font_prop)
89.

90. # £z rH9MHEL

91. heatmap.spines['top'].set_visible(False)

92. heatmap.spines['right'].set_visible(False)

93. heatmap.spines['left'].set_visible(False)

94. heatmap.spines['bottom'].set_visible(False)
95.

96. # rEE

97. plt.tight_layout()

98. # mwirkH

99. plt.savefig('correlation_heatmap.png', dpi=300)

100. plt.show()

101.
102.
103. correlation_matrix = correlation
104.
105.
106. flood_correlation = correlation_matrix['#t/KHE#%"].sort_values()
107. flood_correlation
108. import matplotlib.pyplot as plt
109. import seaborn as sns
110. plt.rcParams['font.sans-serif']=['SimHei'] # /7 ¢ /F
111. plt.rcParams['axes.unicode_minus']=False
112. import warnings
113. warnings.filterwarnings('ignore")
114.
115. plt.figure(figsize=(12, 8))
116.
117. # Plotting the bar chart
118. bar_colors = sns.color_palette("coolwarm", len(flood_correlation.index))
119. sorted_indices = flood_correlation.head(-1).sort_values().index
120. sns.barplot(x=flood_correlation.head(-1).sort_values(), y=sorted_indices, palette=ba
r_colors)
121.

122. plt.title( " &4RIr5 BKMEZRMAH ")
123. plt.xlabel('#Eks")
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124.

125.

126.
127.

128.

129.

130.

131.
132.
133.

134.

135.
136.

137.

138.
139.
140.

141.

142.
143.

144.

145.
146.
147.
148.

149.
150.

151.
152.
153.
154.
155.
156.

157.

158.
159.
160.
161.
162.

163.
164.

165.

166.

167.

plt.ylabel( ' FEZ%")

# Show the plot
plt.show()

import statsmodels.api as sm

# R, X AEHTRE (REHKBFEIIR 5D y HREE GLEABF)
X = data.drop(['W/KMEZR", 'id'], axis=1) # FEELEid" FEE B EAZNEFRIH, AT LY

y = data[ 'K ]

# ISR, L P [ EE 2 7 A
# X = sm.add_constant(X)

# Gl oLs HA
model = sm.OLS(y, X)
results = model.fit()

# I T 4R

results.summary()

from sklearn.model selection import train_test split
from sklearn.tree import DecisionTreeRegressor
from sklearn.ensemble import RandomForestRegressor, GradientBoostingRegressor

from xgboost import XGBRegressor

# GRE

# IR

decision_treemodel = DecisionTreeRegressor(random_state=42)
random_forestmodel = RandomForestRegressor(random_state=42)
xgboostmodel = XGBRegressor(random_state=42)

gbdtmodel = GradientBoostingRegressor(random_state=42)

# [EHE A R
decision_treemodel.fit(X, y)
random_forestmodel.fit(X, y)
xgboostmodel.fit(X, y)
gbdtmodel.fit(X, y)

from sklearn.metrics import r2_score, mean_absolute_percentage_error

# TN
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168.
169.
170.
171.
172.
173.
174.
175.
176.
177.
178.
179.
180.
181.
182.
183.
184.
185.
186.
187.
188.
189.
190.
191.
192.
193.
194.
195.
196.
197.
198.
199.
200.
201.
202.
203.
ing=False)
204.
205.
206.

ing=False)

207.

208.
209.

y_pred_dt = decision_treemodel.predict(X)
y_pred_rf = random_forestmodel.predict(X)
y_pred_xgb = xgboostmodel.predict(X)
y_pred_gbdt = gbdtmodel.predict(X)

# 115 R2

r2_dt = r2_score(y, y_pred_dt)
r2_rf = r2_score(y, y_pred_rf)
r2_xgb = r2_score(y, y_pred_xgb)
r2_gbdt = r2_score(y, y_pred_gbdt)

# 115 MAPE

mape_dt = mean_absolute_percentage_error(y, y_pred_dt)
mape_rf = mean_absolute_percentage_error(y, y_pred_rf)
mape_xgb = mean_absolute_percentage_error(y, y_pred_xgb)

mape_gbdt = mean_absolute_percentage_error(y, y_pred_gbdt)

# H R

print("YLHER RA2:", r2_dt)
print("BANLERMR RA2:", r2_rf)
print("XGBoost R"2:", r2_xgb)
print("GBDT R”2:", r2_gbdt)
print ("N MAPE:", mape_dt)
print("BiHLAI MAPE:", mape_rf)
print("XGBoost MAPE:", mape_xgb)
print("GBDT MAPE:", mape_gbdt)

import numpy as np

# # KIRE IR IF k2

feature_importances_dt = decision_treemodel.feature_importances_
feature_importances_rf = random_forestmodel.feature_importances_
feature_importances_xgb = xgboostmodel.feature_importances_
feature_importances_gbdt = gbdtmodel.feature_importances_
features=X.columns

# IR I 1

importance_dt = pd.Series(feature_importances_dt, index=features).sort_values(ascend

# BB AT 2 2

importance_rf = pd.Series(feature_importances_rf, index=features).sort_values(ascend

# JiHi XGBoost [FiF EH

importance_xgb = pd.Series(feature_importances_xgb, index=features).sort_values(asce
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nding=False)

210.
211. # %ili GBDT HYJHIEE FEE
212. importance_gbdt = pd.Series(feature_importances_gbdt, index=features).sort_values(as

cending=False)
213.
214.
215. # I ETEE MR 2
216. print (" RHRIRHEE Z I )

217. display(importance_dt)

218. print("\n BNIARMREAEEZE: ")

219. display(importance_rf)

220. print("\nXGBoost FFfFEZEM:: ")

221. display(importance_xgb)

222. print("\nGBDT FHiFHE EME: ")

223. display(importance_gbdt)

224. import pandas as pd

225. import matplotlib.pyplot as plt
226.

227.  # REPXFME
228. plt.rcParams['font.family'] = ['SimHei'] # & /151N E 1k

229.
230. # JFOEEZEPEAE
231. features = [
232. T, CWHURT, MHEEMESEVE, AR, "AOlSERT, CHIRIASE", MR,
233. "HOKRG", "EXGREET, "W, URUGTET, "R, "BURRER", "TRER",
234. VAL, TR, CHERSHCEALT, "ADEST, R, "HUBHEK"
235. ]

236.
237. decision_tree_importance = [
238. 0.051412, 0.051210, 0.050936, ©0.050860, 0.050804, 0.050661, 0.050593,
239. 0.050556, 0.050515, 0.050495, 0.050400, 0.050130, 0.050098, 0.050001,
240. 0.049505, 0.049387, 0.049080, 0.048406, 0.048215, 0.046736
241. ]

242,
243, random_forest_importance = [
244. 0.050811, 0.050801, 0.050737, ©.050714, 0.050693, 0.050604, 0.050590,
245. 0.050454, 0.050361, 0.050329, 0.050224, 0.050113, 0.050064, 0.049900,
246. 0.049664, 0.049637, 0.049073, 0.048930, 0.048284, 0.048018
247. ]

248.
249. xgboost_importance = [
250. 0.056026, 0.055686, 0.055278, 0.054310, 0.052956, 0.052925, 0.052191,
251. 0.051726, 0.051283, 0.050458, 0.049932, 0.049285, 0.048824, 0.047779,
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252. 0.046821, 0.046790, 0.046319, 0.045111, 0.043528, 0.042773

253. ]
254.
255. gbdt_importance = [
256. 0.052912, 0.051795, 0.051500, ©.051257, 0.051163, 0.050925, 0.050704,
257. 0.050527, 0.050527, 0.050326, 0.049950, 0.049922, 0.049904, 0.049380,
258. 0.048915, 0.048735, 0.048582, 0.048042, 0.047762, 0.047172
259. ]
260.
261. # OIEHIHE
262. df = pd.DataFrame({
263. 'Feature': features,
264. 'Decision Tree': decision_tree_importance,
265. 'Random Forest': random_forest_importance,
266. 'XGBoost': xgboost_importance,
267. 'GBDT': gbdt_importance
268. 1)
269.
270.  # REEEAD
271. plt.figure(figsize=(15, 10))
272.
273. # ZHrsn
274. plt.plot(df['Feature'], df['Decision Tree'], marker='o', label='Decision Tree')
275. plt.plot(df['Feature'], df['Random Forest'], marker='o', label='Random Forest')
276. plt.plot(df['Feature'], df['XGBoost'], marker='o', label='XGBoost')
277. plt.plot(df['Feature'], df['GBDT'], marker='o', label='GBDT')
278.
279, # BB
280. plt.title('Feature Importance by Model', fontsize=16)
281. plt.xlabel('Features', fontsize=12)
282. plt.ylabel('Importance’, fontsize=12)
283. plt.xticks(rotation=45, ha='right")
284. plt.legend(title="Model")
285.
286.  # WA
287. plt.tight_layout()
288.
289.  # RGEEHFMILE
290. plt.savefig('feature_importance_by model.png")
291.

292. % ZFEE
293. plt.show()
294.

295. xgboostmodel = XGBRegressor(random_state=42)
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296. xgboostmodel.fit(X, y)

297. import pandas as pd

298. import matplotlib.pyplot as plt

299. import seaborn as sns
300.

301.  # wEpwH®

302. plt.rcParams['font.family'] = ['SimHei'] # & /151N E 1k
303.

304. # SHAP JF1FE TE/T 51
305. shap_data = {

306. "Feature": ["@hh", "KRYTE", "HUBHIK", "HEREREEL", "FERERE", i, "
R, TR, "BUREER",
307. R, AR, TR, WL, RIS, CEMBIRT, "
WA, CEREE, "HKRS",
308. "EfEARAT, AN,
309. "Importance": [0.009550, 0.009456, ©.009452, 0.009307, ©.009257, ©.009240, 0.009
218, 0.009218, 0.009212,
310. 0.009178, 0.009161, 0.009145, 0.009131, 0.009102, 0.009097, 0.009
093, 0.009069, 0.009026,
311. 0.008965, 0.008919]
312. }
313.
314. # OIEHINE
315. df_shap = pd.DataFrame(shap_data)
316.
317. # REEEAS
318. plt.figure(figsize=(12, 8))
319.
320. # [E/] Seaborn L2 HFIEEZ NI FIEK
321. sns.barplot(x="'Importance', y='Feature', data=df_shap, palette='viridis')
322.

323. # IIEE b &R fras

324. plt.title('SHAP JFEE ", fontsize=16)
325. plt.xlabel (' HEJ¥', fontsize=12)

326. plt.ylabel('§¥fF", fontsize=12)

327.

328.  # ErmE

329. plt.tight_layout()
330.

331, # REEEFEMILE

332. plt.savefig('shap_feature_importance.png")
333.

334, ¢ BrEE
335. plt.show()
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336.
337. # (LTI SHAP FHEE ZE
338. shap_importance = np.abs(shap_values.values).mean(axis=0)

339. feature_importance = pd.DataFrame(list(zip(X.columns, shap_importance)), columns=['F

eature', 'Importance'])

340. feature_importance = feature_importance.sort_values(by='Importance', ascending=False
)
341.
342. print("SHAP JFAEE E ")
343. feature_importance
344. import pandas as pd
345. import matplotlib.pyplot as plt
346. import seaborn as sns
347. from matplotlib import font_manager as fm
348.

349, # WE T XFIEEE (RGN R 5 BB 1)
350. font_path = 'D:/jupyterproject/FangzZhengHeiTiJianTi-1.ttf' # X H 7 Z M AFFAZ T
I FIREE

351. font_prop = fm.FontProperties(fname=font_path)
352.

353. # SHAP JF{IEEZE/EH AT

354. data = {

355. "Feature": ["fZih", "KUURE", "HULHIK", "R, "FRGRE", "W, "
WH, "HRRIAR", "BURRER",

356. RS, AR, CURHEURT, WL, RN, AR,
W, WA, "HOKRS4,

357. VRN, TAREAT],

358. "Importance": [0.009550, 0.009456, 0.009452, 0.009307, 0.009257, ©.009240, 0.009
218, 0.009218, 0.009212,

359. 0.009178, 0.009161, 0.009145, 0.009131, 0.009102, 0.009097, 0.009
093, 0.009069, 0.009026,

360. 0.008965, 0.008919],

361. "Normalized Importance": [1.000000, ©.850297, ©.845129, 0.614165, 0©.535520, 0.50

9303, 0.474257, 0.473693,

362. 0.464238, 0.410348, 0.383459, 0.357783, 0.336132, 0.29
0185, 0.282580, 0.275731,
363. 0.237076, ©.168757, ©.072031, 0.000000]
364. }
365.
366. # OIEHINE
367. df_shap = pd.DataFrame(data)
368.
369. # HIH— BT
370. df_shap = df_shap.sort_values(by='Normalized_Importance', ascending=False)
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371.

372.
373.
374.

375.

376.
377.

378.
=palette)

379.

380.
381.
382.
383.

384.

385.
386.

387.

388.
3809.

390.

391.
392.

393.

394.
395.
396.

397.

398.

# W& Seaborn [INIEFIHE IR
sns.set_theme(style="whitegrid")

palette = sns.color_palette("viridis", len(df_shap))

# LRI — I FF I ST
plt.figure(figsize=(12, 8))

bar_plot = sns.barplot(x='Normalized_Importance', y='Feature', data=df_shap, palette

# WE ISR T

plt.xlabel('H—{LEZEE ", fontproperties=font_prop)
plt.ylabel('#F{E', fontproperties=font_prop)
plt.title('Vd—1k SHAP FHFEZE ", fontproperties=font_prop)

# 2Hy MBI

bar_plot.set_yticklabels(bar_plot.get_yticklabels(), fontproperties=font_prop)

# RFEy H, il E SRR T T

plt.gca().invert_yaxis()

# ARG K XA

plt.savefig('shap_feature_importance_new_style.png', bbox_inches="tight")
# MBI
plt.tight_layout()

plt.show()

feature_importance
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import pandas as pd
data=pd.read_csv("train.csv",encoding="gbk")
data

# import matplotlib.pyplot as plt

import seaborn as sns

Sl - el Rl

import pandas as pd
7.
8. # WEPFM
9. plt.rcParams['font.sans-serif'] = ['SimHei'] # /7 %7F
10. plt.rcParams['axes.unicode_minus'] = False
11.
12. # tvzrw
13. plt.figure(figsize=(12, 8))
14.
15. # (/7 Seaborn L1475 417 EL 7y I RIS B /51
16. # BBt R e, SRS L
17. sns.histplot(data['#t/KM#2 "], bins=30, kde=True, color='black', edgecolor='white')
18.
19. # BBt RS
20. pit.title( PoRMERILA G T I RER %", fontsize=16)
21. plt.xlabel(' ¥k, fontsize=12)
22. plt.ylabel('#ii% ', fontsize=12)
23.
24, # s
25. plt.grid(True)
26. # REEEEFH L1
27. plt.savefig( " /KR (M4 4047 EL 7 BRI 5 2 1] . png )
28. # BB
29. plt.show()
30.
31. from sklearn.cluster import KMeans
32. from sklearn.metrics import silhouette_score, calinski_harabasz_score

33. import numpy as np

34.
35.
36. x = data['#/KMEZ% " ].values.reshape(-1, 1)
37. import warnings
38.
39, # Ignore warnings
40. warnings.filterwarnings("ignore")
41. # wErFE
42. plt.rcParams['font.family'] = ['SimHei'] # WA/ U5k ik
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43, # i B ES R (SSD)
44, ssd = [1]
45. for k in range(1, 11):

46. kmeans = KMeans(n_clusters=k, random_state=0).fit(X)
47. ssd.append(kmeans.inertia_)
48.

49. # zryptamtE
50. plt.figure(figsize=(10, 6))
51. plt.plot(range(1, 11), ssd, marker='o0")
52. plt.title(" e ML)
53. plt.xlabel('fEM%E (k)')
54. plt.ylabel('FJsAIEEE (SSD)")
55. plt.grid(True)
56. plt.show()
57.
58.
59. kmeans = KMeans(n_clusters=3, random_state=0).fit(X)
60. 1abels = kmeans.labels_
61. # 7% data DataFrame #ilabels 24552 X
62. data[' A% ] = labels
63.
64. # wEEEAD
65. plt.figure(figsize=(10, 6))
66.
67. # LHF4E, &/ patch_artist=True K751
68. boxplot = data.boxplot(column="#:/KiEZ", by="J %20, grid=True, patch_artist=True)
69.
70. # iz
71. colors = ['lightblue', 'lightgreen', 'lightyellow', 'lightcoral']
72. for patch, color in zip(boxplot.artists, colors): # /#/4.boxplot /ijartists Ji1LEA i T
73. patch.set_facecolor(color)
74.
T5. # 2B KRB RIAL R bR
76. plt.title( AR KK BEHELE")
T7. plt.xlabel(' K25
78. plt.ylabel('it/Ki=")
T79. plt.suptitle('') # MU NIEIE
80.
8. # WEHHF2557HR 5% Flood_risk_boxplot.png'
82. plt.savefig('flood_risk_boxplot.png', bbox_inches='tight")
83.
84. #
85. plt.show()
86. import matplotlib.pyplot as plt
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87. import seaborn as sns
88. import pandas as pd
89.
90. # ERHHHEECL MEF data F, HHER SAKBEF X5
91. # x = data[['HA#EF"]]
92.
93. # 4% k=3 P77 K-means %
94. kmeans = KMeans(n_clusters=3, random_state=0).fit(X)
95. data['cluster'] = kmeans.labels_
96.
OT. # #HE I IE b AT
98. features = ["FRURE', "HUBHOK', CEGEE, CAMEMR, Wk, R, R R
YyONUARL, folkszir, R, CRRTR, CHOKRS, ERREEEtE, oy, i, el
NEFG, iR, CRRIA R, TEUERER ']

99.
100. # I AE U A A R
101. cluster_means = data.groupby('cluster')[features].mean().T
102.
103.  # zwrral
104. plt.figure(figsize=(14, 8))
105. for cluster in cluster_means.columns:
106. plt.plot(cluster_means.index, cluster_means[cluster], marker='o', label=f'JX[Js
Al {cluster}")
107.

108, | # @BEAEEERES

109. plt.title( AR HIII I, fontsize=16)
110. plt.xlabel('FFfl", fontsize=12)

111. plt.ylabel('JfH', fontsize=12)

112. plt.xticks(rotation=45, ha="right")
113. plt.legend(title="[%:25%]")
114. plt.grid(True)
115. plt.tight_layout()
116.

117.  # REEsAbIH
118. plt.savefig( " AN AL Z 1 S RHELIE . png ')
119.
120. plt.show()
121.
122. # MG 1 ST
123. descriptive_stats = data.groupby (' M2 ) [ HE/KiE2%" 1. describe()

124. print(descriptive_stats)

125.
126. from sklearn.model selection import train_test split
127. from sklearn.tree import DecisionTreeClassifier
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128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.
158.
159.
160.
161.
162.
163.
164.

165.
166.
167.
168.
169.
170.

from sklearn.metrics import classification_report

# ER TP H 5

feature_cols = data.columns[1:-2] # #5F 'id' FlR/aHa] (" MEER", " HAKBEE")

X = data[feature_cols]

y = data[' X501 ]

train_X,test_X,train_y,test_y = train_test_split(X,y,test_size=0.05,random_state=5)
# BUZFIS e by i

decision_tree = DecisionTreeClassifier(random_state=0)

decision_tree.fit(train_X, train_y)

train_X,test_X,train_y,test_y = train_test_split(X,y,test_size=0.3,random_state=5)

# LTI P
y_pred = decision_tree.predict(test_X)
evaluation = classification_report(test_y, y_pred)

print(evaluation)

from sklearn.metrics import confusion_matrix

import matplotlib.pyplot as plt

# PEALPRARFSLTETNE, N2 TR %

cf_matrix = confusion_matrix(test_y,y_pred)

# IEEHIE

ax = sns.heatmap(cf_matrix, annot=True, fmt='g', cmap="'Blues"')
ax.title.set_text("JRIEMIE")

ax.set_xlabel ("FiilI{E")

ax.set_ylabel ("FL9{f")
plt.show()

# FIIFIE LN

feature_importance = decision_tree.feature_importances_

# OIE— A RE LUE TG I 2 A7 1

importance_df = pd.DataFrame({'f#/f': feature_cols, 'HZME

': feature_importance}).sort_values(by='# %", ascending=False)

importance_df

# BRHIFFIEE &

plt.figure(figsize=(10, 6))

plt.barh(importance_df['4$fE"'], importance_df['@EZ %], color='skyblue")
plt.xlabel (' EEME")
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171.
172.
173.
174.
175.
176.
177.
178.
179.
180.

plt.ylabel("HFit")

plt.title( ' FFAEEEL ")

plt.gca().invert_yaxis() # /K#ZY i, [EEZEIFRENIFFIFAR L
plt.show()

from sklearn.tree import export_graphviz

import graphviz

#IF LT https://blog. csdn.net/qq_45956730/article/details/126689318
# SFHRTRTE

dot_data = export_graphviz(decision_tree, out_file=None, feature_names=feature_cols,

filled=True, rounded=True, special_characters=True)

le

181.
182.

183.
184.
185.
186.
187.
188.
189.
190.
191.
192.
193.
194.
195.
196.
197.
198.
199.
200.
201.
202.
203.
204.
205.
206.
207.
208.
209.
210.
211.
212.

import sys

I{sys.executable} -m pip install pydotplus -i https://pypi.tuna.tsinghua.edu.cn/simp

from pydotplus.graphviz import graph_from_dot_data

from sklearn.tree import export_graphviz

dot_data = export_graphviz(

decision_tree, feature_names= feature_cols,filled=True, rounded=True,

out_file=None

)
dot_data=dot_data.replace('helvetica','"Microsoft Yahei"') # [Z.07 /K, L/Fae

graph = graph_from_dot_data(dot_data) # Create graph from dot data

# FFEIEX RIRIF A PDF X
output_pdf_path = 'WREWLEME . pdf"  # 75417 PDF XIS T

graph.write_pdf(output_pdf_path)

# JE XA

features_to_analyze = [
"HokRg, lEAessr, CWolifer, R, folksiEkt, CECREERT, AL,
AR, TS, CIRMURY, B, CTERMR, BB, TR,
CEENERAE, CRUUTE, CWRAERL, CANOE, AR, HEHEK

]

# JEX BRI FIEHI R EZE 7B

def sensitivity_analysis(model, X, feature, feature_range):
mean_predictions = []
for value in feature_range:

X_temp = X.copy()
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213.
214.
215.
216.
217.
218.
219.
220.
221.
222.
223.
224.

225.

226.
227.

_analyze)

228.

229.
230.
231.
232.
233.
234.
235.
236.
237.
238.
239.

240.

241.
242.

243.

244.
245.
246.

247.

248.
249.
250.
251.

252.

253.
254.
255.

X_temp[feature] = value
predictions = model.predict(X_temp)
mean_predictions.append(predictions.mean())
return mean_predictions
# JEX— P ERERH T RBSE S Hr
def sensitivity analysis_all features(model, X, features):
sensitivities = {}
for feature in features:
feature_range = np.linspace(X[feature].min(), X[feature].max(), 50)
sensitivity = sensitivity_analysis(model, X, feature, feature_range)
sensitivities[feature] = sensitivity

return sensitivities

# BT REES T

sensitivities = sensitivity_analysis_all_features(decision_tree, test_X, features_to

# LRHIRBErZa R

plt.figure(figsize=(20, 20))

for i, feature in enumerate(features_to_analyze, 1):
plt.subplot(5, 4, i)
feature_range = np.linspace(test_X[feature].min(), test_X[feature].max(), 50)
plt.plot(feature_range, sensitivities[feature], label=feature)
plt.title(f'{feature} Xk XU TN RGPS HT )
plt.xlabel(feature)
plt.ylabel (' FIIFEEK AR ")
plt.grid(True)
plt.legend()

plt.tight_layout()
plt.show()

import seaborn as sns
import matplotlib.pyplot as plt

import numpy as np

# OIS DI

cm = np.array([[85886, 1470, 5427],
[1335, 77026, 6125],
[5146, 6152, 126006]])

# BRI IE R
plt.figure(figsize=(10, 7))

sns.heatmap(cm, annot=True, fmt='d', cmap='viridis') # /Z/ 'viridis' i 5%
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256. plt.title( IREHE")
257. plt.xlabel (" JiIfE ")
258. plt.ylabel( ' FSZfH ")

259.
260. & REEGIIH
261. plt.savefig('confusion_matrix.png', dpi=300, bbox_inches="tight")
262. plt.show()
263.
264. import pandas as pd
265. import matplotlib.pyplot as plt
266. import seaborn as sns
267.

268.  # gEVCFHK

269. plt.rcParams['font.family'] = ['SimHei'] # W& 57N E 1k

270. plt.rcParams['axes.unicode minus'] = False # JF 46 rdilvn 5 i i) i
271.

272, # SHAP JH{iFE /ST

273. shap_data = {

274. "Feature": ["HKRZ", "dulitk", “MEMEIGME", "R, AN, MU, "EK
", T, TBORRE,
275. RSB, TRARTRA, BRRRRT, BT, MBI, AT
", ERGRET,
276. AR, CHUBHK", KBS R, HERSEEL ],
2717. "Importance": [0.054544, 0.053760, ©.053418, 0.053005, ©.052322, 0.051996, 0.051
921, 0.051799, 0.051608,
278. 0.051340, 0.051176, 0.051103, 0.049833, 0.049377, 0.049181, 0.047
538, 0.047529, 0.046314,
279. 0.042449, 0.039785]
280. }
281.
282. # OIEHINE
283. df_shap = pd.DataFrame(shap_data)
284.
285. # REEEAD
286. plt.figure(figsize=(12, 8))
287.
288. # [E/ Seaborn L2 HFIEEZ NI FIEK
289. sns.barplot(x="'Importance', y='Feature', data=df_shap, palette='viridis')
290.

291.  # AR

292. plt.title( " f#ifH %", fontsize=16)

293. plt.xlabel (' HEJE', fontsize=12)

294. plt.ylabel("4H/L', fontsize=12)
295.
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296. # LR

297. plt.grid(True, linestyle='--', alpha=0.6)
298.

299.  # ZrAE

300. plt.tight_layout()
301.

302. ¥ REEESEMIH

303. plt.savefig( ' FFEEZE M. png")
304.

305. # BrAE

306. plt.show()
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import pandas as pd
data=pd.read_csv("train.csv",encoding="gbk")
data
selected_features = [
BRI,
VAL,
TR,
IERH R,
R itk A
TR,
CRREE,
B,
AR,
NELEE

o B < Bl S B S B

e e e e e ®)
hall - B Bl

-]
. X=data[selected_features]
. y=data[ "HKHER "]

. from sklearn.model_selection import train_test_split

—_ = = =
O 0 3 O

. from sklearn.tree import DecisionTreeRegressor

[\
=]

. from sklearn.ensemble import RandomForestRegressor, GradientBoostingRegressor

[\
—_

. from xgboost import XGBRegressor
. #JGEIR NGRS
. X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.3, random_state=0)

[NCT O \)
W DN

. decision_treemodel = DecisionTreeRegressor(random_state=42)
. # ARG

. decision_treemodel.fit(X_train, y_train)

N DN N
~N O W

. import matplotlib.pyplot as plt

[\S)
o0

. import numpy as np

[\
\O

. import warnings
30.
31. # Ignore warnings
32. warnings.filterwarnings("ignore")
33.
34, # @EPLFE
35. plt.rcParams['font.family'] = ['SimHei'] # A1 L5/ 1k
36.
37. » BHELH
38. models = ['vhsfb', 'BEHLFRM, 'XGBoost', 'GBDT']
39.
40. # BBBHITHZR
41. mse_values = [0.0035748116693104623, 0.0017208001550090691, ©.0016335250010614292, 0.001
6776374722831846]
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42.
53812]

r2_values = [-0.3711101075741017, ©.3399913886643666, ©.37346555647717805, 0.35654632806

43 . mape_values = [9.60, 6.74, 6.58, 6.69]
44.
45. # WEEFENE
46. plt.style.use('ggplot')
47.
A48. # GIREIE IR EA D
49, fig, ax1l = plt.subplots(figsize=(14, 8))
50.
S1. # 241971825 (MSE) HIHRE
52. bar_width = 0.2
53. index = np.arange(len(models))
54.
55. bar1 = axl.bar(index, mse_values, bar_width, label='MSE', color='b")
56.
5T. # GVEFH 1AM, HZXH
58. ax2 = ax1l.twinx()
59. bar2 = ax2.bar(index + bar_width, r2_values, bar_width, label='R”2 Score', color='r")
60. bar3 = ax2.bar(index + 2 * bar_width, mape_values, bar_width, label="MAPE', color='g")
61.
62. # B EZI RS
63. axl.set_xlabel('fHi%l")
64. axl.set_ylabel('MSE', color='b")
65. ax2.set_ylabel('R"2 Score 1 MAPE', color='r')
66. plt.title(" R GIFALERILE )
67.
68. # WX WA Rk
69. plt.xticks(index + bar_width, models)
70.
T1. # JswEp
72. fig.legend(loc="upper right', bbox_to_anchor=(0.9, 0.9))
73.
T4. # BrK#E
75. plt.show()
76.
T1. # REFEZEZL
78. fig.savefig('model_evaluation_comparison.png', dpi=300, bbox_inches="tight")
79.
80. import matplotlib.pyplot as plt
81. import numpy as np
82.
83. # wrLH
84. models = ['Jesilf, 'BENLARM', 'XGBoost', 'GBDT']
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85.
86. # AMBHITLE
87. mse_values = [0.0035748116693104623, 0.0017208001550090691, 0.0016335250010614292, 0.001
6776374722831846]

88. r2_values = [-0.3711101075741017, ©.3399913886643666, ©.37346555647717805, ©.35654632806
53812]

89. mape_values = [9.60, 6.74, 6.58, 6.69]
90.

L. » wEmZNE

92. plt.style.use('ggplot')
93.

94, # Gy REA D

95. fig, axl = plt.subplots(figsize=(14, 8))
96.

7. # 41497735 (MSE) BRI

98. bar_width = 0.2

99. index = np.arange(len(models))

100.
101. barl = axl.bar(index, mse_values, bar_width, label='#JJji%% (MSE)', color='b")
102.
103. # GIEFE YW, FEZXH
104. ax2 = ax1l.twinx()
105. bar2 = ax2.bar(index + bar_width, r2_values, bar_width, label='R2 #3/}', color='r")
106. bar3 = ax2.bar(index + 2 * bar_width, mape_values, bar_width, label='33#1x} /) ELi%
7 (MAPE)', color='g")
107.

108.  # &K ErER

109. axl.set_xlabel('f%")

110. axl.set_ylabel('¥JJji%7 (MSE)', color='b")

111. ax2.set_ylabel('R? 54y Ml $HZEXS 1y LikZ (MAPE)', color='r")
112. plt.title( ' AN (Rl 4 B ELEE )

113.

114, # @& x pzysrss

115. plt.xticks(index + bar_width, models)
116.

117.  # mwEw

118. fig.legend(loc="upper right', bbox_to_anchor=(0.9, 0.9))
119.

120. # R
121. plt.show()
122.
123.

124. from sklearn.metrics import mean_squared_error, r2_score,mean_absolute_percentage_er

ror
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125. import matplotlib.pyplot as plt

126. import seaborn as sns
127. plt.rcParams['font.sans-serif']=['SimHei'] # /"X ¢ /F
128. plt.rcParams['axes.unicode_minus']=False

129. # T

130. y_pred = decision_treemodel.predict(X_test)
131.
132. # IR
133. mse = mean_squared_error(y_test, y_pred)
134. r2 = r2_score(y_test, y_pred)
135. mape = mean_absolute_percentage_error(y_test, y_pred)

136.  # #ranvm#str

137. print(f"#77i%% (Mean Squared Error): {mse}")

138. print(f"RA2 74> (RA2 Score): {r2}")

139. print (f"#46%1 ErELiR% (Mean Absolute Percentage Error): {mape * 100:.2f}%")
140. # LRI TN SE o e H BT

141. plt.figure(figsize=(10, 5))

142. plt.scatter(y_test, y_pred, alpha=0.7, color='b")

143. plt.plot([min(y), max(y)], [min(y), max(y)], '--', color='r', linewidth=2)
144. plt.xlabel( ' SZPrfi")

145. plt.ylabel( ' TN ")
146. plt.title( " SEhrfE 5 TMME RN HLE ")
147. plt.show()
148.
149. # LI

150. residuals = y_test - y_pred

151. plt.figure(figsize=(10, 5))

152. plt.scatter(y_pred, residuals, alpha=0.7, color='g")
153. plt.axhline(y=0, color='r', linestyle='--', linewidth=2)
154. plt.xlabel (" JiIfE ")

155. plt.ylabel('Fk%")
156. plt.title( k%K)
157. plt.show()

158.
159. random_forestmodel = RandomForestRegressor(random_state=42)
160. random_forestmodel.fit(X_train, y_train)
161. # e
162. y_pred = random_forestmodel.predict(X_test)
163.
164. # IR
165. mse = mean_squared_error(y_test, y_pred)
166. r2 = r2_score(y_test, y_pred)
167. mape = mean_absolute_percentage_error(y_test, y_pred)

168.  # tranrsisits
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169. print(f"#77i%% (Mean Squared Error): {mse}")

170. print(f"R*2 134 (RA2 Score): {r2}")

171. print (f"#J48% 54 thiR 2% (Mean Absolute Percentage Error): {mape * 100:.2f}%")
172. # LR T E S SE i (BRI

173. plt.figure(figsize=(10, 5))

174. plt.scatter(y_test, y_pred, alpha=0.7, color='b")

175. plt.plot([min(y), max(y)], [min(y), max(y)], '--', color="r', linewidth=2)
176. plt.xlabel (" JZFrfE ")

177. plt.ylabel( ' T ")
178. plt.title( " SEPrfE 5 TNE RIS LA ")
179. plt.show()
180.
181. # LA

182. residuals = y_test - y_pred

183. plt.figure(figsize=(10, 5))

184. plt.scatter(y_pred, residuals, alpha=0.7, color='g")
185. plt.axhline(y=0, color='r', linestyle='--', linewidth=2)
186. plt.xlabel (" JiIfE ")

187. plt.ylabel (' #")
188. plt.title( k%K)
189. plt.show()

190.
191. xgboostmodel = XGBRegressor(random_state=42)
192. xgboostmodel.fit(X_train, y_train)
193. # e
194. y_pred = xgboostmodel.predict(X_test)
195.
196.  # irsFmsE
197. mse = mean_squared_error(y_test, y_pred)
198. r2 = r2_score(y_test, y_pred)
199. mape = mean_absolute_percentage_error(y_test, y_pred)

200.  # #ranEesE

201. print(f"#77i%% (Mean Squared Error): {mse}")

202. print(f"RA2 134> (R"2 Score): {r2}")

203. print (f"#46%1 /0 HLiR% (Mean Absolute Percentage Error): {mape * 100:.2f}%")
204. # LRI T SE o e 7 BT

205. plt.figure(figsize=(10, 5))

206. plt.scatter(y_test, y_pred, alpha=0.7, color='b")

207. plt.plot([min(y), max(y)], [min(y), max(y)], '--', color="r', linewidth=2)
208. plt.xlabel( ' SZPrfi ")

209. plt.ylabel( ' TN ")
210. plt.title( " SEPrfE 5 TNE RIS LA ")
211. plt.show()

212.
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213. # LA

214. residuals = y_test - y_pred

215. plt.figure(figsize=(10, 5))

216. plt.scatter(y_pred, residuals, alpha=0.7, color='g")
217. plt.axhline(y=0, color='r', linestyle='--', linewidth=2)
218. plt.xlabel (" JiIfE ")

219. plt.ylabel('#k7")
220. plt.title( #7E/")
221. plt.show()

222.
223. gbdtmodel = GradientBoostingRegressor(random_state=42)
224. gbdtmodel.fit(X_train, y_train)
225. # e
226. y_pred = gbdtmodel.predict(X_test)
227.
228.  # i
229. mse = mean_squared_error(y_test, y_pred)
230. r2 = r2_score(y_test, y_pred)
231. mape = mean_absolute_percentage_error(y_test, y_pred)

232. # JTHIF I 7R

233. print(f"#77i%% (Mean Squared Error): {mse}")

234, print(f"RA2 134> (R"2 Score): {r2}")

235. print (f"#46% 3 HLiR% (Mean Absolute Percentage Error): {mape * 100:.2f}%")
236. # LB T SE o e BT

237. plt.figure(figsize=(10, 5))

238. plt.scatter(y_test, y_pred, alpha=0.7, color='b")
239. plt.plot([min(y), max(y)], [min(y), max(y)], '--', color='r', linewidth=2)
240. plt.xlabel( ' SZPrfi ")

241. plt.ylabel( ' TN ")
242. plt.title( " SLPrE 5 ML fIxt L& )
243, plt.show()

244,
245. # RHFEE
246. residuals = y_test - y_pred
247. plt.figure(figsize=(10, 5))
248. plt.scatter(y_pred, residuals, alpha=0.7, color='g")
249. plt.axhline(y=0, color='r', linestyle='--', linewidth=2)
250. plt.xlabel (" JiI{E ")

251. plt.ylabel('#k7")
252. plt.title( ' #k%E")
253. plt.show()

1. import pandas as pd

2. data=pd.read_csv("train.csv",encoding="gbk")

gooo - gooogo




£ ° B & Bl - B

data
selected_features = [
YR,
CRIUBTE",
THUEHEK !,
IERHRE AL,

" ZE RGBS
10.
11. 3
12. # @
13. # At
14. # #pttk
15. # Hapgi#snt
16. # E=xaHz
17. # stk
18. X=data[selected_features]
19. y=data['#t/kiE%E"]
20. from sklearn.model_selection import train_test_split
21. from sklearn.tree import DecisionTreeRegressor
22. from sklearn.ensemble import RandomForestRegressor, GradientBoostingRegressor
23. from xgboost import XGBRegressor
24. # JEARIRH KGRI 5
25. X_train, X_test, y_train, y test = train_test_split(X, y, test_size=0.3, random_state=0)
26. from sklearn.metrics import mean_squared_error, r2_score,mean_absolute_percentage_error
27. import matplotlib.pyplot as plt
28. import seaborn as sns
29. plt.rcParams['font.sans-serif']=['SimHei'] # 77 %/F
30. plt.rcParams['axes.unicode_minus']=False
31. # s
32. decision_treemodel = DecisionTreeRegressor(random_state=42)
33. # (B IGET
34. decision_treemodel.fit(X_train, y_train)
35. import matplotlib.pyplot as plt
36. import numpy as np
37. import warnings
38.
39. # Ignore warnings
40. warnings.filterwarnings("ignore")
41.
42. # @EPTFH
43. plt.rcParams['font.family'] = ['SimHei'] # A1 U5k A L 1k
44.
45. # BHEFH
46. models = ['UsEf', "BENLZRM ', 'XGBoost', 'GBDT']
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47.
48. # BB 4R
49. mse_values = [0.0024874465795328917, ©.0023268288471887904, 0.00212860114409044, ©0.00212

18171931355625]

50. r2_values = [0.04594606296951287, ©.10755059396152122, ©.18358033551480746, 0.1837032901
2603537]

51. mape_values = [8.02, 7.81, 7.51, 7.49]
52.
53. # REEENHE
54. plt.style.use('ggplot')
55.
56. # o1 RETND
57. fig, axl = plt.subplots(figsize=(14, 8))
58.
59. # Luty iR (MSE) HoFERE
60. bar_width = 0.2
61. index = np.arange(len(models))
62.
63. barl = axl.bar(index, mse_values, bar_width, label='MSE', color='b")
64.
65. # GIZFE -1 N, FHFEXH
66. ax2 = ax1l.twinx()
67. bar2 = ax2.bar(index + bar_width, r2_values, bar_width, label='R”2 Score', color='r")
68. bar3 = ax2.bar(index + 2 * bar_width, mape_values, bar_width, label='MAPE', color="g")
69.
70. # ¢ BEZEER TS
71. axi.set_xlabel('#i%l")
72. axl.set_ylabel('MSE', color='b")
73. ax2.set_ylabel('R*2 Score Hl MAPE', color='r')
T4, plt.title( ARFBE IPAL 4 LLE ")
75.
T6. # B X WAL RIFE
77. plt.xticks(index + bar_width, models)
78.
79. # JswEp
80. fig.legend(loc="upper right', bbox_to_anchor=(0.9, 0.9))
81.
82. # rK#E
83. plt.show()
84.
85. # wREEEAIM
86. fig.savefig('model_evaluation_comparison_updated.png', dpi=300, bbox_inches="tight")

87.

88. from sklearn.metrics import mean_squared_error, r2_score,mean_absolute_percentage_error

gooo - gooogo




89. import matplotlib.pyplot as plt
90. import seaborn as sns
91. plt.rcParams['font.sans-serif']=['SimHei'] # 77 %/F
92. plt.rcParams['axes.unicode_minus']=False
93.
94. # mimtE
95. y_pred = decision_treemodel.predict(X_test)
96.
OT. # it5iFH#547
98. mse = mean_squared_error(y_test, y_pred)

99. r2 = r2_score(y_test, y pred)

100. mape = mean_absolute_percentage_error(y_test, y_pred)

101. # JTHIEFIG 75

102. print(f"#77i%% (Mean Squared Error): {mse}")

103. print(f"R*2 134 (RA2 Score): {r2}")

104. print (f"#46% /3 HLik % (Mean Absolute Percentage Error): {mape * 100:.2f}%")
105. # LRI TS SE o e H BT

106. plt.figure(figsize=(10, 5))

107. plt.scatter(y_test, y_pred, alpha=0.7, color='b")

108. plt.plot([min(y), max(y)], [min(y), max(y)], '--', color='r', linewidth=2)
109. plt.xlabel( ' SZRRfE ")

110. plt.ylabel( ' T ")

111. plt.title( " SEPrfE 5 TIE RIS LA ")
112. plt.show()

113.
114.  # 2pmzm

115. residuals = y_test - y_pred

116. plt.figure(figsize=(10, 5))

117. plt.scatter(y_pred, residuals, alpha=0.7, color='g")
118. plt.axhline(y=0, color='r', linestyle='--', linewidth=2)

119. plt.xlabel (" JiIfE ")
120. plt.ylabel('#k7")
121. plt.title('FRZEK")
122. plt.show()

123.
124. random_forestmodel = RandomForestRegressor(random_state=42)
125. random_forestmodel.fit(X_train, y_train)
126. # E
127. y_pred = random_forestmodel.predict(X_test)
128.
129.  # wsreissts
130. mse = mean_squared_error(y_test, y_pred)
131. r2 = r2_score(y_test, y_pred)
132. mape = mean_absolute_percentage_error(y_test, y_pred)
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133, # yanvm#st

134. print(f"#77i%% (Mean Squared Error): {mse}")

135. print(f"R*2 134 (RA2 Score): {r2}")

136. print (f"#J48% [ 4R 2% (Mean Absolute Percentage Error): {mape * 100:.2f}%")
137. # LRI TIN5 SE o e 1 AT

138. plt.figure(figsize=(10, 5))

139. plt.scatter(y_test, y_pred, alpha=0.7, color='b")

140. plt.plot([min(y), max(y)], [min(y), max(y)], '--', color='r', linewidth=2)
141. plt.xlabel( ' SZRrfE ")

142. plt.ylabel( ' TN ")

143. plt.title( " SEPrfE 5 TNE RIS LA ")
144. plt.show()

145.
146. # R

147. residuals = y_test - y_pred

148. plt.figure(figsize=(10, 5))

149. plt.scatter(y_pred, residuals, alpha=0.7, color='g")
150. plt.axhline(y=0, color='r', linestyle='--', linewidth=2)

151. plt.xlabel (' FiIfE ")
152. plt.ylabel('#k7")
153. plt.title('FRZE")
154. plt.show()
155.
156. xgboostmodel = XGBRegressor(random_state=42)
157. xgboostmodel.fit(X_train, y_train)
158. # e

159. y_pred = xgboostmodel.predict(X_test)
160.
161. # IR
162. mse = mean_squared_error(y_test, y_pred)
163. r2 = r2_score(y_test, y_pred)
164. mape = mean_absolute_percentage_error(y_test, y_pred)
165. # JTHIEFIG 7R
166. print(f"#77i%% (Mean Squared Error): {mse}")
167. print(f"RA2 134 (RA2 Score): {r2}")
168. print (f"#46% /iR % (Mean Absolute Percentage Error): {mape * 100:.2f}%")
169. # LRI TS SE o e 1 BT
170. plt.figure(figsize=(10, 5))
171. plt.scatter(y_test, y_pred, alpha=0.7, color='b")
172. plt.plot([min(y), max(y)], [min(y), max(y)], '--', color='r', linewidth=2)
173. plt.xlabel( ' SZRRfE ")
174. plt.ylabel( ' T ")

175. plt.title( ' SZPrfH-5 TRIMME IR LLE ")
176. plt.show()
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177.
178. # DL

179. residuals = y_test - y_pred

180. plt.figure(figsize=(10, 5))

181. plt.scatter(y_pred, residuals, alpha=0.7, color='g")
182. plt.axhline(y=0, color='r', linestyle='--', linewidth=2)

183. plt.xlabel (" JiIfE ")
184. plt.ylabel('¥k7")
185. plt.title('FRZE")
186. plt.show()

187.
188. gbdtmodel = GradientBoostingRegressor(random_state=42)
189. gbdtmodel.fit(X_train, y_train)
190. # e
191. y_pred = gbdtmodel.predict(X_test)
192.
193.  # wsrmse
194. mse = mean_squared_error(y_test, y_pred)
195. r2 = r2_score(y_test, y_pred)
196. mape = mean_absolute_percentage_error(y_test, y_pred)
197. # JTHIEFIG 7R
198. print(f"#/7i%% (Mean Squared Error): {mse}")
199. print(f"R*2 134 (RA2 Score): {r2}")
200. print (f"#48%5 [ 4Lk 2% (Mean Absolute Percentage Error): {mape * 100:.2f}%")
201. # LRI TIN5 SE o e 1 AT
202. plt.figure(figsize=(10, 5))
203. plt.scatter(y_test, y_pred, alpha=e.7, color='b")
204. plt.plot([min(y), max(y)], [min(y), max(y)], '--', color='r', linewidth=2)
205. plt.xlabel( ' SZRrfE ")
206. plt.ylabel( ' TN ")

207. plt.title( ' SZPrfH-5 TRIMME IR LLE ")
208. plt.show()

209.
210. # A ER
211. residuals = y_test - y_pred
212. plt.figure(figsize=(10, 5))
213. plt.scatter(y_pred, residuals, alpha=0.7, color='g")
214. plt.axhline(y=0, color='r', linestyle='--', linewidth=2)

215. plt.xlabel (" JiIfE ")
216. plt.ylabel('#k7")
217. plt.title('Fk2Kl")
218. plt.show()

219.

220. from hyperopt import fmin, tpe, hp, STATUS_OK, Trials

gooo - gooogo




221. import xgboost as xgb

222. from sklearn.metrics import mean_absolute_percentage_error
223. from sklearn.model selection import train_test split
224.
225.  # AEAHE
226. X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2, random_stat
e=42)
227.
228, # iR R
229. a =[]
230. b=1]
231. best_mape = float('inf")
232.
233. def hyperopt_train_test(params):
234. global best_mape
235. try:
236. # GNP
237. model = xgb.XGBRegressor(**params, random_state=42)
238. model.fit(X_train, y_train)
239.
240. # TRt 5 MAPE
241. y_pred = model.predict(X_test)
242. mape = mean_absolute_percentage_error(y_test, y_pred)
243.
244, a.append(mape)
245. b.append(params)
246.
247. if mape < best_mape:
248. best_mape = mape
249.
250. return mape
251.
252. except:
253. return best_mape
254.

255. # EXEE TN
256. space = {

257. 'n_estimators': hp.choice('n_estimators', range(50, 500)),
258. 'max_depth': hp.choice('max_depth', range(1, 20)),
259. 'learning_rate': hp.uniform('learning_rate', 0.01, 0.3),
260. 'subsample’: hp.uniform('subsample', 0.6, 1.9),
261. 'colsample_bytree': hp.uniform('colsample_bytree', 0.6, 1.0)
262. }

263.
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264. def f(params):

265. mape = hyperopt_train_test(params)
266. return {'loss': mape, 'status’': STATUS_OK}
267.
268. trials = Trials()
269. best = fmin(f, space, algo=tpe.suggest, max_evals=100, trials=trials)
270.
271. print("Best hyperparameters:", best)
272. print("Best MAPE:", best_mape)
273.
274. best
275. xgboostmodel = XGBRegressor(**best)
276. xgboostmodel.fit(X_train, y_train)
277. # e
278. y_pred = xgboostmodel.predict(X_test)
279.
280.  # s
281. mse = mean_squared_error(y_test, y_pred)
282. r2 = r2_score(y_test, y_pred)
283. mape = mean_absolute_percentage_error(y_test, y_pred)

284. # JTHIF G778

285. print(f"#77i%% (Mean Squared Error): {mse}")

286. print(f"RA2 134> (R"2 Score): {r2}")

287. print (f"#46%1 iR % (Mean Absolute Percentage Error): {mape * 100:.2f}%")
288. # LRI TN S e T B RT I

289. plt.figure(figsize=(10, 5))

290. plt.scatter(y_test, y_pred, alpha=0.7, color='b")

291. plt.plot([min(y), max(y)], [min(y), max(y)], '--', color='r', linewidth=2)
292. plt.xlabel( ' SZPrfi ")

293. plt.ylabel( ' TN ")
294. plt.title( " SEPrE 5T IR LI )
295. plt.show()

296.
297. # LA
298. residuals = y_test - y_pred
299. plt.figure(figsize=(10, 5))
300. plt.scatter(y_pred, residuals, alpha=0.7, color='g")
301. plt.axhline(y=0, color='r', linestyle='--', linewidth=2)
302.  plt.xlabel( Fillifi")

303. plt.ylabel('##%")
304. plt.title('FhzE")
305. plt.show()

306.

307. from sklearn.ensemble import StackingRegressor
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308. from sklearn.linear_model import LinearRegression

309. # BRI

310. stacking_model = StackingRegressor([
311. ('decision_tree', decision_treemodel),
312. ('gbdt', gbdtmodel),
313. ('xgboost', xgboostmodel)
314. 1, final_estimator=LinearRegression())
315.
316.  # @H2HES NG BIERHET
317. stacking_model.fit(X_train, y_train)
318.
319. # TN
320. y_pred_stacking = stacking_model.predict(X_test)
321.
322.
323. # e
324. y_pred = y_pred_stacking
325.
326.  # it
327. mse = mean_squared_error(y_test, y_pred)
328. r2 = r2_score(y_test, y_pred)
329. mape = mean_absolute_percentage_error(y_test, y_pred)

330.  # #anEEtky

331. print(f"#77i%% (Mean Squared Error): {mse}")

332. print(f"RA2 74> (R"2 Score): {r2}")

333. print (f"#46% /3 ELiR% (Mean Absolute Percentage Error): {mape * 100:.2f}%")
334. # LRI T SE o e H BT

335. plt.figure(figsize=(10, 5))

336. plt.scatter(y_test, y_pred, alpha=0.7, color='b")

337. plt.plot([min(y), max(y)], [min(y), max(y)], '--', color='r', linewidth=2)
338. plt.xlabel( " SLPrfl")

339. plt.ylabel (' FMlfE ")
340. plt.title( ' SZFRfH 5 MM K6 L )
341. plt.show()

342.
343. # LA
344. residuals = y_test - y_pred
345. plt.figure(figsize=(10, 5))
346. plt.scatter(y_pred, residuals, alpha=0.7, color='g")
347. plt.axhline(y=0, color='r', linestyle='--', linewidth=2)
348. plt.xlabel (" JIfE ")

349. plt.ylabel(' 77 ")
350. plt.title( k%K)
351. plt.show(
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import pandas as pd
data=pd.read_csv("train.csv",encoding="gbk")
data
data.columns
selected_features = [
CENGRELT, CHUBHPK, CRRREE, AR, Chifet, Ui, CORIUEET, IR,
UROPSCER T, R, B, CHEKARS, RN, e, R, RS

ARl NS =l SR

HEEURT, CCHRIAL, CBOERERT
1
. X=data[selected_features]
. y=data[ '/AKHEZE"]

—_ =
—_ O

12. from sklearn.model_selection import train_test_split

13. from sklearn.tree import DecisionTreeRegressor

14. from sklearn.ensemble import RandomForestRegressor, GradientBoostingRegressor

15. from xgboost import XGBRegressor

V6. # Fsesmors Kl e mit

17. X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.3, random_state=0)

18. # sz

19. # Zwrwtirsin

20. decision_treemodel = DecisionTreeRegressor(random_state=42)

21, # LIS NG

22. decision_treemodel.fit(X_train, y_train)

23. import matplotlib.pyplot as plt

24. import seaborn as sns

25. from sklearn.metrics import mean_squared_error, r2_score, mean_absolute_percentage_error
26.

27. # BXLH

28. plt.rcParams['font.sans-serif'] = ['SimHei']

29. plt.rcParams[ 'axes.unicode_minus'] = False
30.

31. # mwee

32. y_pred = decision_treemodel.predict(X_test)
33.

34. # srarstt

35. mse = mean_squared_error(y_test, y_pred)

36. r2 = r2_score(y_test, y_pred)

37. mape = mean_absolute_percentage_error(y_test, y_pred)
38.

39. # yranFMTE

40. print(f"¥J7i%% (Mean Squared Error): {mse}")

41. print(f"R"2 %34 (R*2 Score): {r2}")
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42, print(f "4k E 4 %% (Mean Absolute Percentage Error): {mape * 100:.2f}%")
43.
44. # ZuzrEr
45. plt.figure(figsize=(10, 5))
46. sns.kdeplot(y test, label='4:fifii', fill=True, color='blue', alpha=0.5)
47. sns.kdeplot(y_pred, label='Tijlifti', fill=True, color='red', alpha=0.5)
48. plt.xlabel('{H")
49. plt.ylabel( #F")
50. plt.title( FUl{E 5 SehrilH R )
51. plt.legend()
52. plt.show()
53.
S54. # zuysts A
55. residuals = y_test - y_pred
56. plt.figure(figsize=(10, 5))
57. sns.histplot(residuals, kde=True, color='green', bins=30)
58. plt.axvline(x=0, color='red', linestyle='--', linewidth=2)
59. plt.xlabel('#k%")
60. plt.ylabel('Jii")
61. pit.title( FkzomE")
62. plt.show()
63.
64. random_forestmodel = RandomForestRegressor(random_state=42)
65. random_forestmodel.fit(X_train, y_train)
66. #
67. y_pred = random_forestmodel.predict(X_test)
68.
69. # it EiFHHF
70. mse = mean_squared_error(y_test, y_pred)
71. r2 = r2_score(y_test, y pred)
72. mape = mean_absolute_percentage_error(y_test, y_pred)
T3. # HEITFHHAF
T4. print(f"¥/ii%% (Mean Squared Error): {mse}")
T5. print(f"R"2 34> (R*2 Score): {r2}")
T6. print(f"H40d 550 A% % (Mean Absolute Percentage Error): {mape * 100:.2f}%")
TT. # 2408 T E 5 S AT A
78. plt.figure(figsize=(10, 5))
79. plt.scatter(y_test, y_pred, alpha=0.7, color='b")
80. plt.plot([min(y), max(y)], [min(y), max(y)], '--', color="r', linewidth=2)
81. plt.xlabel(5:pr(")
82. plt.ylabel( ' FiilifE")
83. plt.title( kil 5T A P )
84. plt.show()
85.
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86. # zmyptEE
87. residuals = y_test - y_pred
88. plt.figure(figsize=(10, 5))
89. plt.scatter(y_pred, residuals, alpha=0.7, color='g")
90. plt.axhline(y=0, color="r"', linestyle='--', linewidth=2)
91. plt.xlabel(' Fillif4")
92. plt.ylabel('#%%")
93. plt.title('Fzl")
94. plt.show()
9s.
96. import matplotlib.pyplot as plt
97. import seaborn as sns
98. from sklearn.metrics import mean_squared_error, r2_score, mean_absolute_percentage_error

99. from sklearn.ensemble import RandomForestRegressor

100.
101.  # @EPCEH
102. plt.rcParams['font.sans-serif'] = ['SimHei']
103. plt.rcParams['axes.unicode_minus'] = False
104.
105. # OV NEBEP AR
106. random_forestmodel = RandomForestRegressor(random_state=42)
107. random_forestmodel.fit(X_train, y_train)
108.

109. # TNE
110. y_pred = random_forestmodel.predict(X_test)

111.

112. # IR

113. mse = mean_squared_error(y_test, y_pred)

114. r2 = r2_score(y_test, y_pred)

115. mape = mean_absolute_percentage_error(y_test, y_pred)
116.

117. # ITHIFI 750
118. print(f"#/7i%% (Mean Squared Error): {mse}")

119. print(f"R*2 134 (RA2 Score): {r2}")
120. print (f"#46% i/ HLik % (Mean Absolute Percentage Error): {mape * 100:.2f}%")
121.
122. # 1#/f] seaborn i% £ /5 X%
123. sns.set(style="whitegrid")
124.
125. # LRI TINS5 SE o e 1 BT
126. plt.figure(figsize=(10, 5))
127. plt.scatter(y_test, y pred, alpha=0.7, color='darkorange', edgecolor='w', s=100)
128. plt.plot([min(y_test), max(y_test)], [min(y_test), max(y_test)], '--', color='navy',

linewidth=2)
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129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.
158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171.
172.

plt.
plt.
plt.
plt.

xlabel (' SZPR{E")

ylabel("' Fitill{E ")

title( ' SEPnfES TIE RIS ELE")
show()

# e

residuals = y_test - y_pred

plt.
plt.
plt.
plt.
plt.
plt.
plt.

figure(figsize=(10, 5))

scatter(y_pred, residuals, alpha=0.7, color='darkcyan', edgecolor='w', s=100)
axhline(y=0, color='crimson', linestyle='--', linewidth=2)

xlabel (' FRMIME")

ylabel( '/ %")

title('RZR")

show()

xgboostmodel = XGBRegressor(random_state=42)

xgboostmodel.fit(X_train, y_train)

# T

y_pred = xgboostmodel.predict(X_test)

# I EIFIEIR

mse

r2 =

= mean_squared_error(y_test, y_pred)

r2_score(y_test, y_pred)

mape = mean_absolute_percentage_error(y_test, y_pred)
# FTHIPR 757

print(f"#)J7i%% (Mean Squared Error): {mse}")

print(f"R*2 #34> (R"2 Score): {r2}")

print(f"#46% /0 HLiR % (Mean Absolute Percentage Error): {mape * 100:.2f}%")

# P T E S S R RCRT I

plt.
plt.
plt.
plt.
plt.
plt.
plt.

figure(figsize=(10, 5))

scatter(y_test, y_pred, alpha=0.7, color='b")

plot([min(y), max(y)], [min(y), max(y)], '--', color='r', linewidth=2)
xlabel (' SZPR{E")

ylabel("' Fitill{E ")

title( " SEPnfE S TIE RIS ELE")

show()

# e

residuals = y_test - y_pred

plt.
plt.
plt.
plt.
plt.

figure(figsize=(10, 5))

scatter(y_pred, residuals, alpha=0.7, color='g')
axhline(y=0, color='r', linestyle='--', linewidth=2)
xlabel (' FRMME ")

ylabel('#%")

aoo
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173. plt.title('FRZE")
174. plt.show()

175.
176. gbdtmodel = GradientBoostingRegressor(random_state=42)
177. gbdtmodel.fit(X_train, y_train)
178. # E
179. y_pred = gbdtmodel.predict(X_test)
180.  #
181. # IR
182. mse = mean_squared_error(y_test, y_pred)
183. r2 = r2_score(y_test, y_pred)
184. mape = mean_absolute_percentage_error(y_test, y_pred)
185. # JTHIEFIG 75
186. print(f"#77i%% (Mean Squared Error): {mse}")
187. print(f"R*2 134 (RA2 Score): {r2}")
188. print (f"#46% /3 HLik % (Mean Absolute Percentage Error): {mape * 100:.2f}%")
189. # LRI TS SE o e H BT
190. plt.figure(figsize=(10, 5))
191. plt.scatter(y_test, y_pred, alpha=0.7, color='b")
192. plt.plot([min(y), max(y)], [min(y), max(y)], '--', color='r', linewidth=2)
193. plt.xlabel( ' SZRRfE ")
194. plt.ylabel( ' T ")

195. plt.title( " SEPrfE 5 TIE RIS LA ")
196. plt.show()

197.
198.  # 2#mzn

199. residuals = y_test - y_pred

200. plt.figure(figsize=(10, 5))

201. plt.scatter(y_pred, residuals, alpha=0.7, color='g")
202. plt.axhline(y=0, color='r', linestyle='--', linewidth=2)

203. plt.xlabel (" JiIfE ")
204. plt.ylabel('#k7")
205. plt.title('FRZE")
206. plt.show()
207.
208.  # @EPCFHR
209. plt.rcParams['font.family'] = ['SimHei'] # & 111N E 1k

210. import warnings
211.
212. # Ignore warnings
213. warnings.filterwarnings("ignore")
214.
215. xgboostmodel = XGBRegressor(random_state=42)
216. xgboostmodel.fit(X, y)
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217.
218.
219.
220.
221.
222.
223.
224.
225.
226.
227.
228.
229.
230.
231.
232.
233.
234.
235.
236.
237.
238.
239.
240.
241.
242.
243.
244.
245.
246.
247.
248.
249.
250.
251.
252.
253.
254.
255.
256.
257.
258.
259.
260.

# T

y_pred = xgboostmodel.predict(X)

# IR

mse = mean_squared_error(y, y_pred)

r2 = r2_score(y, y_pred)

mape = mean_absolute_percentage_error(y, y_pred)

# STHIEF G750

print(f"#)Jji%% (Mean Squared Error): {mse}")

print(f"R*2 34> (R*2 Score): {r2}")

print (f"#J48% /iR 2% (Mean Absolute Percentage Error): {mape * 100:.2f}%")
# LR TN E 5 SE o (BRI

plt.figure(figsize=(10, 5))

plt.scatter(y, y_pred, alpha=0.7, color='b")

plt.plot([min(y), max(y)], [min(y), max(y)], '--', color='r', linewidth=2)
plt.xlabel( ' SZfrfi")

plt.ylabel( ' TN ")

plt.title( " SEPrfE 5 TNE RIS LLE ")

plt.show()

# RHFEE

residuals =y - y_pred

plt.figure(figsize=(10, 5))

plt.scatter(y, residuals, alpha=0.7, color='g")
plt.axhline(y=0, color='r', linestyle='--', linewidth=2)
plt.xlabel (" JiIfE ")

plt.ylabel(' 77 ")

plt.title(' 7k ZK")

plt.show()

preX=pd.read_csv("test.csv",encoding="gbk")

preX

preX[ '#t/KHE# ' ]=xgboostmodel.predict (preX[selected_features])
preX[['id', '#/KAEZ%"]].to_csv('submit.csv',index=None)

import pandas as pd

import matplotlib.pyplot as plt

# WEPXFM

plt.rcParams['font.family'] = ['SimHei'] # W&/ U5 NE 1k
# L TGE RIS

flood_probabilities = preX['it/Kif:"]

# LRI T E
plt.figure(figsize=(10, 6))

n, bins, patches = plt.hist(flood_probabilities, bins=30, color='white', edgecolor="'

gooo - gooogo




black', alpha=1)

261.
262.
263.
264.

265.
266.
267.
268.
269.
270.

271.
272.
273.

274.
275.
276.

es.mean(),
2717.
278.
279.

280.
281.
282.
283.
284.

285.
286.
287.
288.
289.

# e
bin_centers = 0.5 * (bins[:-1] + bins[1:])

plt.plot(bin_centers, n, color='black', marker='o', linestyle='-', linewidth=1.5)

# IR BRI 2
plt. title( " HKMER UMM ELIT F AT )
plt.xlabel( " #t/KMEZ")

plt.ylabel('JiiZ")

plt.grid(True)

# SR

plt.show()

# 1%/ Kolmogorov-Smirnov £7%

ks_stat, p_value = stats.kstest(flood_probabilities, 'norm', args=(flood_probabiliti
flood_probabilities.std()))

ks_stat, p_value

# {7 Shapiro-Wilk IE& 1R

shapiro_stat, shapiro_p value = stats.shapiro(flood_probabilities)

# BT
shapiro_stat, shapiro_p_value
import scipy.stats as stats

import matplotlib.pyplot as plt

# Q-0 K

stats.probplot(flood _probabilities, dist="norm", plot=plt)
plt.title('Q-Q Plot")

plt.show()
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