
61 

 

ДОДАТОК А 

Фрагменти коду 

 

 

import numpy as np, pandas as pd 

from statsmodels.graphics.tsaplots import plot_acf, plot_pacf 

import matplotlib.pyplot as plt 

plt.rcParams.update({'figure.figsize':(9,7), 'figure.dpi':120}) 

 

Import data 

df = pd.read_csv(`onlineretail.csv', names=['value'], header=0) 

fig, axes = plt.subplots(3, 2, sharex=True) 

axes[0, 0].plot(df.value); axes[0, 0].set_title('Original Series') 

plot_acf(df.value, ax=axes[0, 1]) 

Differencing  

axes[1, 0].plot(df.value.diff()); axes[1, 0].set_title('1st Order Differencing') 

plot_acf(df.value.diff().dropna(), ax=axes[1, 1]) 

axes[2, 0].plot(df.value.diff().diff()); axes[2, 0].set_title('2nd Order Differencing') 

plot_acf(df.value.diff().diff().dropna(), ax=axes[2, 1]) 

 

plt.show() 

Find order 

plt.rcParams.update({'figure.figsize':(9,3), 'figure.dpi':120}) 

 

fig, axes = plt.subplots(1, 2, sharex=True) 

axes[0].plot(df.value.diff()); axes[0].set_title('1st Differencing') 

axes[1].set(ylim=(0,5)) 

plot_pacf(df.value.diff().dropna(), ax=axes[1]) 

 

plt.show() 
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Find order 

fig, axes = plt.subplots(1, 2, sharex=True) 

axes[0].plot(df.value.diff()); axes[0].set_title('1st Differencing') 

axes[1].set(ylim=(0,1.2)) 

plot_acf(df.value.diff().dropna(), ax=axes[1]) 

 

plt.show() 

Build model 

model = ARIMA(df.value, order=(1,1,2)) 

model_fit = model.fit(disp=0) 

print(model_fit.summary()) 

model = pm.auto_arima(df.value, start_p=1, start_q=1, 

                      test='adf',       # use adftest to find optimal 'd' 

                      max_p=3, max_q=3, # maximum p and q 

                      m=1,              # frequency of series 

                      d=None,           # let model determine 'd' 

                      seasonal=False,   # No Seasonality 

                      start_P=0,  

                      D=0,  

                      trace=True, 

                      error_action='ignore',   

                      suppress_warnings=True,  

                      stepwise=True) 

 

print(model.summary()) 

 

#> Fit ARIMA: order=(1, 2, 1); AIC=525.586, BIC=535.926, Fit time=0.060 seconds 

#> Fit ARIMA: order=(0, 2, 0); AIC=533.474, BIC=538.644, Fit time=0.005 seconds 

#> Fit ARIMA: order=(1, 2, 0); AIC=532.437, BIC=540.192, Fit time=0.035 seconds 

#> Fit ARIMA: order=(0, 2, 1); AIC=525.893, BIC=533.648, Fit time=0.040 seconds 
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#> Fit ARIMA: order=(2, 2, 1); AIC=515.248, BIC=528.173, Fit time=0.105 seconds 

#> Fit ARIMA: order=(2, 2, 0); AIC=513.459, BIC=523.798, Fit time=0.063 seconds 

#> Fit ARIMA: order=(3, 2, 1); AIC=512.552, BIC=528.062, Fit time=0.272 seconds 

#> Fit ARIMA: order=(3, 2, 0); AIC=515.284, BIC=528.209, Fit time=0.042 seconds 

#> Fit ARIMA: order=(3, 2, 2); AIC=514.514, BIC=532.609, Fit time=0.234 seconds 
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ДОДАТОК Б 

Слайди презентації 
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