In [1]:

# SAFTHR R R AR

from marvel.AntPrint import ant_read_data,ant_write_data # 1 A R A
from marvel .AntPrint import ant_print_all

from marvel.AntPrint import result_printer

from marvel .AntPrint.model import PSM
# SRR A

from scipy import stats

import seaborn as sns

import numpy as np

import pandas as pd

from scipy.stats import norm

import statsmodels.api as sm

from scipy.stats.mstats import winsorize

from linearmodels.iv.absorbing import AbsorbingLS, Interaction
from linearmodels import PanelOLS

from marvel .AntPrint import *

import statsmodels.formula.api as smf

import matplotlib.pyplot as plt

from statsmodels.formula.api import poisson

import patsy

from itertools import product

from sklearn.metrics import pairwise_distances

from statsmodels.stats.sandwich_covariance import cov_cluster

import itertools

Last executed in 46 s, finished in 20:39:36 2025-06-30

In [2]:

df = ant_read_data('workdata', mid_table = True)

Last executed in 15 s, finished in 20:39:51 2025-06-30
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In [3]:

df ["EHIT) = af["MEH] L astype ("str')
df ["HREMAT] = pd.to_datetime (df [ 'HRAHATT)
df['year_month'] = df[ 'Tﬁ%/ﬁﬁl’] .apply (lambda x: x.strftime ("%Y-%m"))

# [ E R

df['type'] = df['period_length'].astype ('category')

df ['year_month_cat'] = df['year_month'].astype('category')
df['citycode_cat'] = df['citycode'] .astype ('category')

df['time_city'] = df.apply(lambda row: '{}_{}'.format (row['year_month_cat'],
row['citycode_cat']), axis=1).astype('category')

df['time_type'] = df.apply(lambda row: '{}_{}'.format (row['year_month_cat'],
row['type']), axis=1l).astype('category')

df ["H/id_rank'] = df['EAMWHI1id_rank'].astype ('category')

# REER

df ['cluster_id'] = df[" A0 id_rank'].astype ('category')

Last executed in 7 s, finished in 20:39:58 2025-06-30

In [4]:

regdata = df
Last executed in 0 s, finished in 20:39:58 2025-06-30
B 1
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In [5]:

ant_print_all (regdata[['new_use', 'period_length', "HHl, 'EEHEER, ' EEAELR,
'ﬁzjwkéf\’, 'n_module_consumpt', 'all_consumpt', 'online_consumpt',
'offline_consumpt', 'num_consumpt', 'fEGRERX G, ' REAEREC, ' EERE1],
model_method="describe")
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new_use

describe

count 60060.
mean 0
std 0
min 0
25% 0
50% 1
75% 1
max 1
count 60060.
mean 37.
std 12
min 18.
25% 28.
50% 34.
75% 45,
max 87.

count
mean
std
min
25%
50%
75%
max

count
mean
std
min
25%
50%
75%
max

000000 60060.000

period_length

000 60060.000

.739011 6.640293
.439178 5.084558
.000000 3.000000
.000000 3.000000
.000000 4.000000
.000000 8.000000
.000000 21.000000
£Eﬁir/\n__module_consumpt
000000 60060.000000
105128 5.145022
.558085 3.652004
000000 0.000000
000000 2.000000
000000 5.000000
000000 8.000000
000000 21.000000
offline_consumpt num_consumpt
60060.000000 60060.000000
2911.814177 30.225108
7609.723784 43.815044
0.000000 0.000000
0.000000 4.000000
327.000000 16.000000
1985.160000 41.000000
52202.970000 2121.000000

48361.

AR
000000
688443
150588

.000000
.000000
.000000
.100000

160000

R I S S b S S S S S S 2b S S b Sb R Sh b S db S 2 S

0.400

0.490

0.000

0.000

0.000

1.000

1.000

all_c

60060.
3929.
8664.
0.
176.
1010.
3338.

58067.

60038.

P O O O o O O
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.000000

332967

471279

000000

000000

000000

000000

000000

Rl EmAEA REAAAN
000 60060.000000 60060
733 0.433333 0.
051 0.495540 0.
000 0.000000 0.
000 0.000000 0.
000 0.000000 0.
000 1.000000 1.
000 1.000000 1.
onsumpt online_consumpt

000000 60060.000000

583921 868.356031

305087 1852.267457

000000 0.000000

922500 30.000000

210000 250.950000

412500 809.402500

040000 12774.180000

REEGY O REERRN

000000

.234518
.423701
.000000
.000000
.000000
.000000
.000000

60060.000000
5013.346014
16153.969313
0.000000
0.000000
16.010000
1073.037500
108925.310000



Last executed in 0 s, finished in 20:39:58 2025-06-30

oo FHMERIH

In [6]:

Iny_list = ['lnn_module_consumpt', 'lnall_consumpt', 'lnnum_consumpt']
cats = regdatal[['H/7id_rank', 'time_city', 'time_type']] # [EER
cluster_id = regdatal['cluster_id'] # BRER

x = regdata["new_use"] # fARAS

models = []

results = []

for i in Iny_list:

y = regdatali] # BFREARG

model = AbsorbingLS(y, x, absorb=cats)

result = model.fit (method="1smr", cov_type="clustered", clusters=
cluster_id)

models.append (model)

results.append(result)

# S5 R
ant_print_all (result_printer, model_method="summary_col",
results=results, model_names =lny_list,

regressor_order = ["new_use"], drop_omitted=True,
info_list=["rsquared"], info_dict={"count": lambda x: x.nobs},
info_order=["rsquared", "count"],float_format='%.3f")

KAKRKA KA XA A AR A XA XA A XA XA XA XA X,k K

new_use 0.048**%* 0.144*x** 0.073*x*%*
(0.011) (0.044) (0.021)

rsquared 0.753 0.711 0.769

count 60060.000 60060.000 60060.000

Standard errors in parentheses.
* p<.l, ** p<.05, ***p<.01

KAKRKA KA XA R A XA A A XA A XA A A XA A XK,k K

Last executed in 4 s, finished in 20:40:02 2025-06-30
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In [7]:

categories = ['HMEI, 'AEERS, BT, ALY,  SULIKIRD, BIRER,  RRIER
A, B RET]

dumy_list = [f'{board}_dum' for board in categories]

cats = regdata[['ﬁﬂbid_rank','time_city','time_type']]
cluster_id = regdata['cluster_id']

x = regdata["new_use"]

if envir () =="{TEIE
pass

else:
models = []
results = []

for i in dumy_list:
y = regdatali]
model = AbsorbingLS(y, x, absorb=cats)
result = model.fit (method="1smr", cov_type="clustered", clusters=
cluster_id)
models.append (model)
results.append(result)

# g R
ant_print_all (result_printer, model_method="summary_col",
results=results, model_ names=dumy_list,

regressor_order = ["new_use"], drop_omitted=True,
info_list=["rsquared"], info_dict={"count": lambda x: x.
nobs}, info_order=["rsquared", "count"],float_format='%.3f")
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ﬁﬁﬁ%m@;@_dum éEﬁ§H§5§_dum 7¥ﬁ§tﬂff_dum 3Eﬂ§§ﬁ%§_dum jtﬁhﬁtﬁﬁ_dum %ﬁ@ﬁ
FE_dum REFERF _dum  HEERF_dun

new_use 0.015** 0.01e*x* 0.013* 0.017*x* 0.021*x* 0.018*x* 0.001
0.011~*

(0.007) (0.007) (0.007) (0.008) (0.008) (0.007) (0.007)
(0.006)
rsquared 0.570 0.409 0.522 0.560 0.444 0.570 0.696
0.863
count 60060.000 60060.000 60060.000 60060.000 60060.000 60060.000

60060.000 60060.000

Standard errors in parentheses.
* p<.l, ** p<.05, ***p<.01l

Rl i I A A b b b I S AR I b b b A dh I b b b e d b g 4

Last executed in 9 s, finished in 20:40:12 2025-06-30

o4 R EEE BN 1

In [8]:

# p_case NAFIl p_case ANAFW N Iock downfghr

regdata[ 'newuse_p_case'] = regdatal'new_use'] * regdata['p_case_ﬂdﬂipﬁﬁ]
covid_var = ["p_case"]
regdatal['median_coverage_breadth'] = regdatal'coverage_breadth'].median() #

coverage breadth MAIFEEEIEE

reg = regdata.dropna (subset=["'p_case_ ANAFI#])

Last executed in 0 s, finished in 20:40:12 2025-06-30
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In [9]:

cats = reg[['ﬁﬂmid_rank','time_city','time_type']]

cluster_id = reg['cluster_id']

if envir () =="{FERE .
pass
else:

for j in covid_var:

interact = f'newuse_{j}'

x = reg|[["new_use", interact]]
y_list = ['lnoffline_consumpt']
models = []

results = []

for i in y_ list:
y = regli]

model = AbsorbingLS (y,
result = model.fit (method="1lsmr",

=cluster_id)

models.append (model)
results.append (result)

# ZiR%H

Xy

ant_print_all (result_printer,

results=results,

absorb=cats)

cov_type="clustered",

model_method="summary_col",

model_names = y_list,

regressor_order =

drop_omitted=True,

info_list=["rsquared"],

x.nobs}, info_order=["rsquared",

R I e S I 2 b S S e S I S b S S b Sh IR S b S db S 24

new_use 0.181***
(0.061)
newuse_p_case —-0.798%*
(0.434)
rsquared 0.687
count 58762.000

Standard errors in parentheses.
* p<.l, ** p<.05, ***p<.01

R I e S I b S I S S b I S b S S b S dh S 2 4

["new_use", interact, ji,

clusters

info_dict={"count": lambda x:

"count"], float_format='%.3f"'")

Last executed in 2 s, finished in 20:40:14 2025-06-30
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In [10]:

reg|['coverage_breadth_group'] = (regl'coverage_breadth'] > reg]|
'median_coverage_breadth']) .astype (int)

reg_high = reglreg['coverage_breadth_group'] == 1]

cats =
cluster_id =

if envir () =="{FHEI I :
pass
else:

for j in covid_var:

reg_high[['ﬁﬂﬁid;rank','time_city','time_type']]
reg_high['cluster_id"']

interact]]

interact = f'newuse_{j}'

x = reg_high[["new_use",
y_1list = ['lnonline_consumpt']
models = []

results = []

for i in y_list:

y = reg_high[i]
model = AbsorbingLS(y, X%,
result =

=cluster_id)
models.append (model)

model.fit (method="1lsmr",

absorb=cats)

results.append(result)

# SERMH

ant_print_all (result_printer,
results=results,
regressor_order =

drop_omitted=True,

info_list=["rsquared"],

x.nobs}, info_order=["rsquared",

model_method="summary_col",
model_names = y_list,

["new_use", interact, jl,

info_dict={"count":

"count"], float_format='%.3f"'")

8/14

cov_type="clustered",

clusters

lambda x:
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new_use 0.125**
(0.064)
newuse_p_case —-0.625%
(0.345)
rsquared 0.685
count 29304.000

Standard errors in parentheses.
* p<.l, ** p<.05, ***p<.01

R I e A IR b b b b S e SR S b b b e S Sh Sb b b b S I 2 4

Last executed in 2 s, finished in 20:40:16

4 513
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In [11]:

reg_low = regl[reg]['coverage_breadth_group'] == 0]
cats = reg_low[['ﬁﬂmid_rank','time_city','time_type']]
cluster_id = reg_low['cluster_id']

if envir ()=="{FERE .
pass
else:

for j in covid_var:

interact = f'newuse_{j}'

x = reg_low[["new_use", interact]]
y_1list = ['lnonline_consumpt']
models = []

results = []

for i in y_list:

y = reg_lowl[i]
model = AbsorbingLS(y, x, absorb=cats)
result = model.fit (method="1lsmr", cov_type="clustered"

=cluster_id)
models.append (model)
results.append (result)

# S RfH

ant_print_all (result_printer, model_ method="summary_col",

results=results, model_names = y_list,

regressor_order = ["new_use",interact, jl,
drop_omitted=True,

info_list=["rsquared"], info_dict={"count":
x.nobs}, info_order=["rsquared", "count"],float_ format='%.3f")

10/14
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new_use 0.158***
(0.061)
newuse_p_case 2.255
(1.515)
rsquared 0.722
count 29458.000

Standard errors in parentheses.
* p<.l, ** p<.05, ***p<.01

R I e A IR b b b b S e SR S b b b e S Sh Sb b b b S I 2 4

Last executed in 1 s, finished in 20:40:16 2025-06-30
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In [12]:

adjust = regdata.dropna (subset=['FRETHIRIELLH] 1)
adjustment_var = ['FRIETHGRECLLE), ARFRby, FREIE, R, BB Wk TC A
Heoi )

cats = adjust[['ﬁybid_rank', 'time_city', 'time_type']]
cluster_id = adjust['cluster_id']

if envir () =="{iHIH:
pass
else:
for j in adjustment_var:

x = adjust[["new_use", f"newuse_{Jj}"]1]

models = []

results = []

y = adjust['lnn_module_consumpt']

model = AbsorbingLS(y, x, absorb=cats)

result = model.fit (method="1smr", cov_type="clustered", clusters=
cluster_id)

models.append (model)

results.append(result)

# SR

ant_print_all (result_printer, model_method="summary_col",

results=results, model_names = ['lnn_module_consumpt'
1y

regressor_order = ["new_use", f"newuse_{j}"],
drop_omitted=True,

info_list=["rsquared"], info_dict={"count": lambda x:
x.nobs}, info_order=["rsquared", "count"], float_format='%.5f")
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new_use -0.00345
(0.01667)
nevn;se_ﬁ%%ﬁqiﬁﬁﬁ%ﬁ%tbﬁm()40193***
(0.10779)
rsquared 0.75346
count 60038.00000

Standard errors in parentheses.
* p<.l, ** p<.05, ***p<.01l

Rl i I A A b b b I S AR I b b b b S A I b b b e d b i 4

Rl i I A A b b b I S AR I b b b A dh I b b b S b g 4

new_use -0.01541
(0.01811)
newuse_ FTERFN 0.02537+¢
(0.00616)
rsquared 0.75344
count 60038.00000

Standard errors in parentheses.
* p<.l, ** p<.05, ***p<.01l

R I S S S b S S S e Sb S 2b S S b S R Sh b S db S 2 S
R I S S b S S S e db S S 2b S S S b Sb R Sh b S db S 2 S

new_use -0.00050
(0.01763)
newuse_JKFEIE 0.013414*
(0.00400)
rsquared 0.75339
count 60038.00000

Standard errors in
parentheses.
* p<.l, ** p<.05, ***p<.01

KAKRKA KA XA AA XA A AR AR A XA A A XA XA XK,k K

KAKRKA KA XA R A XA A A XA A XA A A XA A XK,k K
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new_use 0.00058
(0.01818)
newuse_@iﬁﬁﬂj\ 0.01521%**
(0.00493)
rsquared 0.75338
count 60038.00000

Standard errors in parentheses.
* p<.l, ** p<.05, ***p<.01

Rl I A A b b b I S AR I b b b A A I b b b S b g 4

R I A A b b b I S AR b b b b A S I b b b S b g 4

new_use -0.01930
(0.02065)
newuse_ FLHELSS WXk TCBEAS HL A 0.07861%0¢
(0.02120)
rsquared 0.75339
count 60038.00000

Standard errors in parentheses.
* p<.l, ** p<.05, ***p<.01l

R I S I b S S S S Sh S 2b S S b S R Sh b S db S 2 S

Last executed in 6 s, finished in 20:40:23 2025-06-30
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