M2 425 SCEE No.44, 2024.03

BRI BT EE R DB EEHETE FENDEMFEEADER

Exploring the Incorporation of Machine Learning into
Priority Estimation Method for Individual Evacuation Plan Development
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Over 2 years have passed since the initiation of individual evacuation plan creation became a municipal effort. While
progress has been less than smooth, underlying factors include an aging society with a scarcity of caregivers despite a
high demand for elderly support, along with shifts in community ties due to changing lifestyles and values. However,
precisely due to these modern challenges, advancing individual evacuation plan creation is essential for fostering secure
communities. Amidst limited regional resources, efficient plan development remains a crucial perspective. This paper
explores introducing machine learning, building upon a welfare-oriented approach aimed at simplifying target
estimation and system enhancement in individual evacuation plan creation, and attempts to apply similar strategies.
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D6 SUELIAFLAN EFIL TOTSLH
(EFAESE Python) XA >T > hEKE

1. # TR EERNIDEGAOHE : SUFLTFH LR R

import pandas as pd
import numpy as np
import os

i PR SUFLITF LR MFEDRED

# sklearn /Ny r—FEA

9. from sklearn. ensemble import RandomForestClassifier

10. from sklearn.model_selection import train_test_split

11.  from sklearn.metrics import accuracy_score

12.  import matplotlib. pyplot as plt

13.  import japanize_matplotlib

14.

15, # CSV I 7 IILDBIGDT=HIZ/NRXEIRE.

16. csv_file_path = 'C:/Users/-:+/---/original-data. csv” )

17.

18.  # CSV 77 A L& FHwHAL

19. dataZ = pd. read_csv (csv_file_path)

20.

21, #t BIERERLYTEITEDES

22 #HLWEEBDERKLTHEZTS

23. # I7AMILOEENMCRBEERIBRLEZED

24.  columns_to_process = [col for col in dataZ.columns
if col = ETEMERWME]

25.

26 # HLLWEBDIIELEEERMTDIVRNERET D

O NS wN
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21.
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29.
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34.
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36.
37.
38.
39.
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41.
42.

43.
44,
45,
46.

47.
48.
49.
50.

51.
52.

53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

65.
66.
67.
68.
69.

10.
.

12.
13.
14.

new_columns = []

¥ 2IEEOEEFEL. FHLLIE L TEM

for i, coll in enumerate (columns_to_process) :
for j, col2 in enumerate (columns_to_process) :

if i <j: # ACEEOHAELEITERTELAGL
new_col_name = f' {col1}_{col2}_#&
dataZ[new_col_name] = dataZ[col1] * dataZ[col2]
new_co|umns. append (new_co|_name

# E-FT77MILVERETS

# Excel 774 ILBELTHER, Z7A4ILVAIELUTTIERE
new_excel_file_name =
os. path. splitext (os. path. basename (csv_file_path)) [0
1 + ' _usagi.xlsx’

t Eof-Excel 77 A ILDREFX/IREHRET D
new_excel_file_path =
os. path. join (os. path. dirname (csv_file_path),
new_excel_file_name)

t T—2ZHLIUVExcel 77 ILELTRET D

dataZ. to_excel (new_excel_file_path, index=False)
print (f' # LU Excel 77 A4 LAY {new_excel _file_path}
IZRFESNELE )

t T—2FHLLWCSV 727 MILE LTRET 5.

# Excel ERBHOFELDT, FAEITTEN
new_csv_file_path =
os. path. splitext (new_excel_file_path) [0] + . csv’
dataZ. to_csv (new_csv_file_path, index=False)
print(f"#HLLNCSV 774 ILA {new_csv_file_path} IZ
RESNFELE, )

i DT B=ODERE
t ERRCTRELET—2DHRAAHS
data = pd. read_csv (new_csv_file_path)

# BT RHEEY XML RBEHEKRMLTELS
it EEREHOFHRE 2 HF
excluded_columns = [ TE{ERMHE’ ]

i REEH. thOFIEHMIERIZHE
dependent_variable = ' SHE{ERWME’
independent_variables =
data. drop ([dependent_variable] + excluded_columns,
axis=1)

# SUFLTFHLRMETILOEE
mode| = RandomForestClassifier ()

## = Z TlXRandom_state #Z 2 T, #E#HEIIL—TLTE
7952 &ET 5P, Randam_state ZETE -3 %E
ELTHLDOEFTTEHERL

# random_state fED ') X +
random_state_values = |ist(range(101))
FTOHFEERMLIZUR b

# 0Mi 100

P ERERLBHMEOEEEDY X b
accuracies = []

75.
76.
71.

19.

80.
81.
82.
83.
84.
85.

86.
81.
88.
89.
90.

91.
92.
93.
94.
95.

96.

97.

98.
99.

100.
101.

102.

103.
104.
105.
106.
107.
108.
109.
110.
111,
112.

113.
114.
115.
116.

17
118.

119.
120.

feature_importance_list = []

for random_state in random state_values:

¥ T—AERBEIL. HEAT—4 (tran) EY U TILT—4
(test) 12953

X_train, X_test, y_train,

train_test_split (independent_variables,

data[dependent_variable], test_size=0.5,

random_state=random_state)

y_test =

BT -2 TETILERE, FAOERE
model. fit(X_train, y_train)

t oI T—2 TFREER
y_pred = model.predict (X_test)

¥ EREDHE

accuracy = accuracy_score(y_test, y_pred)
accuracies. append (accuracy)

I fig

print (f"random_state: {random_state},

{accuracy}”)

t FRETILOBHEORTERTT S

importances = model. feature_importances_
feature_names = independent_variables. columns
feature_importances = pd.DataFrame({' 4§ % &
feature_names, 'EZEE’ . importances})
feature_importances =
feature_importances. sort_values(by= & ZE E
ascending=False)

# LA 10D EELGFHMEEHE L TERER
#OERTHEATHABLTLSOT 1WA 5 EFAJHE
top_percentage = 0.1 # E{ii 10%Z%HH
num_top_features = int(len(feature_importances) =*
top_percentage)

selected_features =
feature_importances. head (num_top_features)

print (f” 4 {top_percentage * 100} %D EE 454 E ")
print (selected_features)

feature_importance_list. append (selected_features)

t BHENEEEFI 571k
plt. figure (figsize=(12, 8))

# LRI X2THAXERBLTLD
plt. bar (selected_features[’ LE |
selected_features[' EEE'])

plt. xticks(rotation=90) # S ~)L[EER
plt. xlabel ( ##E")

plt.ylabel ( EEE’)

plt. title(f" £4i{top_percentage * 100}%DIFHENE
EE (random_state: {random_state})’)

plt. subplots_adjust (bottom=0.4) # SR )LFKRFEE
plt. savefig(f top_feature_importance_random_state_{
random_state}. png’)

plt. show()

feln



121 # EEQOFEHZHELTERT
122. average_accuracy = sum(accuracies) / len(accuracies)

=3

123.

print (f"EH#gIE#ES: [average_accuracy}”)
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