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Learning 
Goals

• Use Python libraries to decompose time series
• Use Python libraries to analyse series
• Use Python libraries to predict
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Time Serie 
Analysis 
API

           

• Statistics and Tests

• Univariate Time-Series Analysis

• Exponential Smoothing

• Multivariate Time Series Models

• Filters and Decompositions

• Markov Regime Switching Models

• Forecasting

• Time-Series Tools

https://www.statsmodels.org/stable/

api.html#statistics-and-tests
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Time Serie 
Analysis 
API

           

• https://www.statsmodels.org/stable/api.html
#statistics-and-tests

• Part of the statsmodels API is

• Time-series models and methods. 

• Canonically imported using:

import statsmodels.tsa.api as tsa

https://www.statsmodels.org/stable/api.html#statistics-and-tests
https://www.statsmodels.org/stable/api.html#statistics-and-tests
https://www.statsmodels.org/stable/api.html#statistics-and-tests
https://www.statsmodels.org/stable/api.html#statistics-and-tests
https://www.statsmodels.org/stable/api.html#statistics-and-tests
https://www.statsmodels.org/stable/api.html#statistics-and-tests
https://www.statsmodels.org/stable/api.html#statistics-and-tests


2025/26 - 5Carlos J. Costa (ISEG)

Suppose that we 
have a time Serie…

• What is the purpose?

• Prediction….
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Decompose
Time Serie

• Parameters:
• Data (Time Serie)

• Model

• Periods

• Output:
• Observed Serie
• Trend
• Seasonal
• Residual
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• Autocorrelation Plot
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 ARIMA

• Preparing the time 
serie

• Setting lags number, 
differencing degree, 
size of moving 
average

• Create Model

• Fit Model
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Residuals

• Still seasonal 
information?

• Errors are Gaussian and 
centered on zero

• All Time Serie used

• Train

• Test
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Other Approaches

• LSTM

• Prophet (https://facebook.github.io/prophet/)

• Garch

• https://neptune.ai/blog/arima-vs-prophet-vs-
lstm
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