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<EARNINZ FETKE>
files_23=['2024460002300.xlIsx', '2023460002300.xlIsx', '2022460002300.xIsx', '202146000230
0.xlsx', '2020460002300.xIsx']
df23_Ryuuiki_list = []
for file in files_23:
# WEBIMTEIE T ZFTMHAATY X MIEN
temp_df = pd.read_excel(file)[[TREEE' '£E1— R','SEI— R FHEI—- R, 'ElxE', 1785
' 51032, 'F038', 'F044', 'F1045','51046','51047','51048']]
temp_df = temp_df.query('#&J1— K == 17 and F%J1—RK == 3 and 17&S == 1")
temp_df = temp_df.query('Hl{x& |= "&thmi"')
df23_Ryuuiki_list.append(temp_df)

# REEOT—I&MITHEE
df23_Ryuuiki_all_years = pd.concat(df23_Ryuuiki_list, ignore_index=True)

# BURC &(CT)IL—TF{E L. SEBOFIERE N
df23_Ryuuiki_5yr_avg = df23_Ryuuiki_all_years.groupby(['El{x 11— ', 'H{&%'], as_index=Fals

e).mean()

<EHZFEE  RMEHTKE>
files_20=['2024460002000.xIsx', '2023460002000.xIsx', '2022460002000.xIsx', '202146000200
0.xIsx', '2020460002000.xIsx"]
df20_Ryuuiki_list=[]
for file in files_20:
# WBIT LI EERIHAA T X MTEN
temp_dfl = pd.read_excel(file)[[REEE','#£EI— ', 10— R','HAEI— R, 'HAZ', 178
£', '5002', '51003', '5I015', '5I018", '5I019','51020, 51022, '51026', '51027', '51028','51029','5
036','51040','51041','51055',51056']]
temp_dfl = temp_dfl.query('888 30— K == 17 and ¥ — K == 3 and 17&5 == 1")
temp_dfl = temp_dfl.query('E{&% = "SH").drop(columns=['{T&%'"], errors='ignore")

temp_df2 = pd.read_excel(file)[[REEE','#£EI— R, 10— R, HAEI— R, 'HAZ', 178
', '5J015', 'F1016', '51017']]

temp_df2 = temp_df2.query('#f&EJ1— K == 17 and B 11— R == 3 and {7&8 == 2")

temp_df2 = temp_df2.query('Elif&%a |= "S5F"").drop(columns=['17&S"], errors='ignore')
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shared_columns= [SREFEE''#E1— R','SE 11— R','EHEI— R, 'BiFa']

comb_temp_df=pd.merge(temp_dfl,temp_df2,on=shared_columns, how='inner")

df20_Ryuuiki_list.append(comb_temp_df)

# REEQT—I&MIHEE
df20_Ryuuiki_all_years=pd.concat(df20_Ryuuiki_list,axis=0, ignore_index=True)

# BURC &(CT)IL—TF{E L. SEBOFERE N
df20_Ryuuiki_5yr_avg = df20_Ryuuiki_all_years.groupby(['E{x 11— ', 'H{&%'], as_index=Fals

e).mean(numeric_only=True)

# SEEEIBOT—IIL—LETEY—

# ETFKE

df_merged_Ryuuiki = pd.merge(
df23_Ryuuiki_5yr_avg,
df20_Ryuuiki_5yr_avg,
on=["H#&AI— R, 'EFZ'],

how='inner"

# ERHTEBRRERDOSET (BFED + HFED) ZBH

# 51044 BEEDIEFHTERRER, 51045: AFENIERHTEBRES
df_merged_Ryuuiki[t1E=BIEBHERES_S5t'] = df_merged_Ryuuiki['5]044'] + df_merged_Ryuui
ki['5045']

# RMIELNE (71036) (CXTRBHEESDLEREGRH
df_merged_Ryuuiki['BB{RHZE'] = df_merged_Ryuuiki['{BRXEIEEFRE®R_&51'] / df_merged_Ryu

uiki['51036']

# BRIEZEOEAFEGE (PRERE) ZHEER
print(df_merged_Ryuuiki['B{RLEZR"].describe())
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(Author)
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(Summary)

Japan' s aging sewerage infrastructure faces soaring renewal costs. A public accou
nting mismatch — 50-year asset depreciation versus 30-year bond repayment — absor
bs reinvestment funds, forcing municipalities into costly “reactive maintenance”
that inflates life-cycle costs (LCC).

Although “Water PPP” (Level 3.5) exists, capital expenditure remains constrained
by rigid municipal budgets. Optimizing LCC requires corporate finance principles,
but traditional securitization is prohibitively expensive for smaller municipalit
ies.

This paper proposes:

Trust Escrow: Utilizing the Trust Act to legally isolate depreciation—equivalent
funds into a Major Maintenance Reserve Account (MMRA).

Security Tokens (ST): Leveraging the “Progmat” platform to drastically reduce sec
uritization costs. Legally classified as “Paragraph 1 Securities,” this enables 1
ow—cost public offerings to local investors.

Securitization shifts cash flow management toward “Continuous Investor Relations”
supported by a localized monitoring ecosystem. This financial stabilization serve
s as a foundational step toward Level 4 Concessions, ensuring operating rights ar

e priced based on the present value of future cash flows.
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