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	ADF STATISTIC:
	-12.818027

	P-VALUE:
	0.000000

	CRITICAL VALUES: 1%
	-3.433

	5%
	-2.863

	10%
	-2.567



Reject Ho - Time Series is Stationary
ARMA Model Results
===============================================================
==
Dep. Variable: y
No. Observations: 2413
Model: ARMA(1, 0)
Log Likelihood: 6850.781 Method: css-mle
S.D. of innovations: 0.014 AIC : -13695.561
BIC :-13678.196
HQIC: -13689.24
===============================================================
==
coef	std err	z	P>|z|	[0.025	0.975]


	const
	0.0011
	0.000
	3.223
	0.001
	0.000
	0.002

	ar.L1.y
	0.1559
	0.020
	7.757
	0.000
	0.117
	0.195

	
	
	
	
	Roots
	
	




===============================================================
==
Real	Imaginary	Modulus	Frequency


AR.1	6.4124	+0.0000j	6.4124	0.0000




	ADF STATISTIC:
	-12.818027

	P-VALUE:
	0.000000

	CRITICAL VALUES: 1%
	-3.433

	5%
	-2.863

	10%
	-2.567



Reject Ho - Time Series is Stationary


ARMA Model Results
===============================================================
==
Model: ARMA(0, 1)
Log Likelihood: 6849.829 Method: css-mle
S.D. of innovations 0.014 AIC: -13693.659
Time: 12:04:53
BIC: -13676.293
HQIC: -13687.343



===============================================================
coef	std err	z	P>|z|	[0.025	0.975]





const	0.0011	0.000	3.316	0.001	0.000	0.002
ma.L1.y	0.1511	0.020	7.714	0.000	0.113	0.189
Roots
==============================================================
Real	Imaginary	Modulus	Frequency


MA.1	-6.6201	+0.0000j	6.6201	0.5000




	ADF STATISTIC:
	-12.818027

	P-VALUE:
	0.000000

	CRITICAL VALUES: 1%
	-3.433

	5%
	-2.863

	10%
	-2.567



Reject Ho - Time Series is Stationary
ARMA Model Results
=============================================================== Model: ARMA(2, 0)
Log Likelihood: 6850.799 Method: css-mle
S.D. of innovations: 0.014 AIC: -13693.597
BIC: -13670.443
HQIC: -13685.176
===============================================================
coef	std err	z	P>|z|	[0.025	0.975]



	const
	0.0011
	0.000
	3.211
	0.001
	0.000
	0.002

	ar.L1.y
	0.1553
	0.020
	7.632
	0.000
	0.115
	0.195

	ar.L2.y
	0.0039
	0.020
	0.190
	0.849
	-0.036
	0.044

	
	
	
	
	Roots
	
	



===============================================================
Real	Imaginary	Modulus	Frequency


AR.1	5.6449	+0.0000j	5.6449	0.0000
AR.2	-45.8590	+0.0000j	45.8590	0.5000

	ADF STATISTIC:
	
-12.818027

	P-VALUE:
	0.000000

	CRITICAL VALUES: 1%
	-3.433

	5%
	-2.863

	10%
	-2.567



Reject Ho - Time Series is Stationary
ARMA Model Results
============================================================== Model: ARMA(0, 2)
Log Likelihood: 6850.841 Method: css-mle
S.D. of innovations: 0.014 AIC: -13693.681
BIC: -13670.527
HQIC: -13685.260
===============================================================
coef	std err	z	P>|z|	[0.025	0.975]



	const
	0.0011
	0.000
	3.224
	0.001
	0.000
	0.002

	ma.L1.y
	0.1554
	0.020
	7.636
	0.000
	0.115
	0.195

	ma.L2.y
	0.0293
	0.021
	1.427
	0.154
	-0.011
	0.069

	
	
	
	
	Roots
	
	



===============================================================
Real	Imaginary	Modulus	Frequency


	MA.1
	-2.6555
	-5.2091j
	5.8469
	-0.3250

	MA.2
	-2.6555
	+5.2091j
	5.8469
	0.3250











-2.567
ADF STATISTIC:

-12.818027
P-VALUE:
0.000000
CRITICAL VALUES: 1%
-3.433
5%
-2.863
10%



Reject Ho - Time Series is Stationary
ARIMA Model Results
=============================================================== Model: ARIMA(1, 1, 1)
Log Likelihood: 6837.141 Method: css-mle
S.D. of innovations: 0.014 AIC: -13666.281
BIC: -13643.128
Sample: 1
HQIC: -13657.860
===============================================================
coef	std err	z	P>|z|	[0.025	0.975]



const	8.442e-08 6.07e-06	0.014	0.989   -1.18e-05	1.2e-05

	ar.L1.D.y
	0.1409
	0.015
	9.364
	0.000
	0.111
	0.170

	ma.L1.D.y
	-0.9824
	nan
	nan
	nan
	nan
	nan

	
	
	
	
	Roots
	
	


===============================================================
Real	Imaginary	Modulus	Frequency


	AR.1
	7.0967
	+0.0000j
	7.0967
	0.0000

	MA.1
	1.0180
	+0.0000j
	1.0180
	0.0000






Código Python


import pandas as pd import numpy as np
import matplotlib.pyplot as plt import statsmodels.api as sm
from statsmodels.tsa.stattools import adfuller
from statsmodels.graphics.tsaplots import plot_pacf from sklearn.linear_model import LinearRegression from sklearn.metrics import mean_squared_error from statsmodels.tsa.arima_model import ARIMA file_path = "C:/Users/tatia/Downloads/IBC.xlsx"
df = pd.read_excel(file_path) df.head()
df.shape plt.plot(df["Value"]) plt.show()


X = df["Value"].values result = adfuller(X)
print('ADF Statistic: %f' % result[0]) print('p-value: %f' % result[1]) print('Critical Values:')
for key, value in result[4].items(): print('\t%s: %.3f' % (key, value))

if result[0] < result[4]["5%"]:
print ("Reject Ho - Time Series is Stationary") else:
print ("Failed to Reject Ho - Time Series is Non-Stationary") plot_pacf(X, lags=10)
plt.show()
df["Values_shifted"] = df["Value"].shift() df.head()
df.drop('Time', axis = 1, inplace=True) df.dropna(inplace=True)
df.head()
y = df.Value.values
X = df.Values_shifted.values train_size = int(len(X) * 0.80)
X_train, X_test = X[0:train_size], X[train_size:len(X)] y_train, y_test = y[0:train_size], y[train_size:len(X)] X_train = X_train.reshape(-1,1)
X_test = X_test.reshape(-1,1) lr = LinearRegression() lr.fit(X_train, y_train)


lr.coef_ lr.intercept_
y_pred = lr.predict(X_test)
plt.plot(y_test[-10:], label="Actual Values") plt.plot(y_pred[-10:], label="Predicted Values") plt.legend()
plt.show()
model = ARIMA(y_train, order=(1,1,1)) model_fit = model.fit() print(model_fit.summary())


COLCAP PythonADF STATISTIC:
-29.433963
P-VALUE:
0.000000
CRITICAL VALUES: 1%
-3.436
5%
-2.8634
10%









-2.568
Reject Ho - Time Series is Stationary
ARMA Model Results
===============================================================
Dep. Variable: y
No. Observations: 1002
Model: ARMA(0, 1)
Log Likelihood: 3332.425 Method: css-mle
S.D. of innovations: 0.009 AIC: -6658.850
BIC: -6644.121
HQIC: -6653.252
===============================================================
coef	std err	z	P>|z|	[0.025	0.975]


const	-0.0002	0.000	-0.514	0.607	-0.001	0.000
ma.L1.y	0.1996	0.030	6.663	0.000	0.141	0.258
Roots
===============================================================
Real	Imaginary	Modulus	Frequency


MA.1	-5.0095	+0.0000j	5.0095	0.5000
ARMA Model Results


=============================================================== Model: ARMA(1, 0)
Log Likelihood:3332.995 Method: css-mle
S.D. of innovations: 0.009 AIC: -6659.990
Time: 20:19:53
BIC: -6645.260
HQIC: -6654.392
===============================================================
coef	std err	z	P>|z|	[0.025	0.975]


	const
	-0.0002
	0.000
	-0.493
	0.622
	-0.001
	0.001

	ar.L1.y
	0.2049
	0.031
	6.628
	0.000
	0.144
	0.265

	
	
	Roots
	
	
	
	



===============================================================
Real	Imaginary	Modulus	Frequency


AR.1	4.8808	+0.0000j	4.8808	0.0000



ARMA Model Results
=============================================================== Model: ARMA(0, 2)
Log Likelihood: 3333.079 Method: css-mle
S.D. of innovations: 0.009 AIC: -6658.158
BIC: -6638.519


HQIC: -6650.695
===============================================================
coef	std err	z	P>|z|	[0.025	0.975]


	const
	-0.0002
	0.000
	-0.497
	0.619
	-0.001
	0.000

	ma.L1.y
	0.2064
	0.032
	6.552
	0.000
	0.145
	0.268

	ma.L2.y
	0.0372
	0.033
	1.144
	0.253
	-0.027
	0.101

	
	
	
	
	Roots
	
	


===============================================================
Real	Imaginary	Modulus	Frequency


	MA.1
	-2.7737
	-4.3793j
	5.1838
	-0.3399

	MA.2
	-2.7737
	+4.3793j
	5.1838
	0.3399




ARMA Model Results
=============================================================== Model: ARMA(2, 0)
Log Likelihood: 3333.043 Method: css-mle
S.D. of innovations: 0.009 AIC: -6658.086
BIC: -6638.447
HQIC: -6650.622



coef	std err	z	P>|z|	[0.025	0.975]


const	-0.0002	0.000	-0.497	0.619	-0.001	0.001


	ar.L1.y
	0.2069
	0.032
	6.550
	0.000
	0.145
	0.269

	ar.L2.y
	-0.0098
	0.032
	-0.310
	0.757
	-0.072
	0.052

	
	
	Roots
	
	
	
	



===============================================================
Real	Imaginary	Modulus	Frequency


AR.1	7.4804	+0.0000j	7.4804	0.0000
AR.2	13.6582	+0.0000j	13.6582	0.0000


ARIMA Model Results
=============================================================== Model: ARIMA(1, 1, 1)
Log Likelihood: 3326.675 Method: css-mle
S.D. of innovations: 0.009 AIC. -6645.351
BIC: -6625.716
Sample:1
HQIC: -6637.888
===============================================================
coef	std err	z	P>|z|	[0.025	0.975]


	const
	1.437e-06 1.19e-06
	1.206
	0.228
	-8.99e-07
	3.77e-06

	ar.L1.D.y
	0.2042	0.031
	6.594
	0.000
	0.144
	0.265



ma.L1.D.y	-1.0000	0.003 -351.994	0.000	-1.006	-0.994
Roots
===============================================================
Real	Imaginary	Modulus	Frequency





	AR.1
	4.8971
	+0.0000j
	4.8971
	0.0000

	MA.1
	1.0000
	+0.0000j
	1.0000
	0.0000




