1/23/23, 6:18 PM

import pandas as pd
import numpy as np

610examples5_1

crimedf = pd.read_excel('crime_data.xlsx")

transactdf=pd.read_excel('transaction_data.xlsx")
crimedf.head()
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Year inte4
Population inte4
Violent crime total int64
Murder and nonnegligent manslaughter int64
Forcible rape int64
Robbery inte4
Aggravated assault int64
Property crime total int64
Burglary int64
Larceny-theft int64
Motor vehicle theft int64

dtype: object

transactdf.dtypes

Transaction int64
Purchase Date object
Customer ID int64
Gender object
Marital Status object
Homeowner object
Children int64
Annual Income object
City object
State or Province object
Country object
Product Family object
Product Department object
Product Category object
Units Sold int64
Revenue float64

dtype: object

import matplotlib.pyplot as plt
import seaborn as sns

from statsmodels.tsa.ar_model import AutoReg, ar_select_order
from statsmodels.tsa.api import acf, pacf, graphics

fig,ax = plt.subplots()

ax = crimedf.plot(ax=ax)
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sns.set_style('darkgrid")
pd.plotting.register_matplotlib_converters()
sns.mpl.rc('figure', figsize=(16,6))

fig,ax = plt.subplots()
ax = crimedf.plot(ax=ax)
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crime_rate=crimedf.copy()

crime_rate[ 'Violent crime rate'] = crimedf['Violent crime total']/crimedf['Population']

crime_rate[ 'Year']=crimedf[ 'Year']
fig, ax = plt.subplots()
ax = crime_rate['Violent crime rate'].plot(ax=ax)
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fig,ax = plt.subplots()
ax = transactdf.plot(ax=ax)
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In [13]: fig,ax = plt.subplots()

ax = transactdf[ 'Revenue’].plot(ax=ax)
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i [14]; transact_small=transactdf.copy()

transact_small.drop(['Transaction'],axis=1, inplace=True)

transact_small.drop([ 'Customer ID'],axis=1, inplace=True)
In [15]:

import matplotlib.pylab as plt
pd.plotting.lag plot(transact_small[ 'Revenue'])

Out[15]: <AxesSubplot:xlabel="y(t)', ylabel="y(t + 1)'>
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yit+ 1)

pd.plotting.lag plot(crime_rate[ 'Violent crime rate'])

Outl16]: <AxesSubplot:xlabel="y(t)', ylabel="y(t + 1)'>
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pd.plotting.autocorrelation_plot(crime_rate[ 'Violent crime rate'])

Out[17]: <AxesSubplot:xlabel='Lag', ylabel='Autocorrelation’>
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transact_small[ 'Revenue’].corr(transact_small[ 'Revenue’].shift(50))
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-0.004421155977020592

crime_rate[ 'Violent crime rate'].corr(crime_rate['Violent crime rate'].shift(30))

-0.9654049596830483

from statsmodels.tsa.ar_model import AutoReg
#to set up training set for time series data, use the first 80% of the data, and test 1

model = AutoReg(crime_rate['Violent crime rate'],2, old_names=False)
model_fitted = model.fit()

model_fitted.params

const 0.000215
Violent crime rate.lL1 1.573859
Violent crime rate.L2 -90.614711
dtype: float64

from statsmodels.graphics.tsaplots import plot_pacf

plot_pacf(crime_rate['Violent crime rate'], lags=20)
plt.xlabel('Lags', fontsize=12)
plt.ylabel('Partial Autocorrelation', fontsize=12)

plt.show()
#based on the graph below, use lags of 1 and 2 in the model at Lleast
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from statsmodels.tsa.stattools import adfuller

result = adfuller(crime_rate[ 'Violent crime rate'])
print('p-value: %.2f"' % result[1])

p-value: 0.24
crime_rate[ 'Difference’'] = crime_rate['Violent crime rate'].diff()
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result = adfuller(crime_rate[ 'Difference’'].dropna())
print('p-value: %.2f" % result[1])

p-value: 0.03

model = AutoReg(crime_rate[ 'Difference’].dropna(),2, old_names=False)
model_fitted = model.fit()

C:\Users\Top\anaconda3\1lib\site-packages\statsmodels\tsa\base\tsa_model.py:578: ValueWar
ning: An unsupported index was provided and will be ignored when e.g. forecasting.
warnings.warn('An unsupported index was provided and will be'

model fitted = model.fit()

model_fitted.params

const 0.000014
Difference.L1 0.669151
Difference.L2 -0.030646
dtype: float64
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