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Graduate Certificate in AI for Renewable Energy Forecasting

Time Series Analysis and Forecasting

Time Series Analysis and Forecasting is a crucial aspect of many fields, including renewable energy. In this
course, you will learn about various key terms and vocabulary related to time series analysis and forecasting.
Here, we will discuss some of the most important terms and concepts in detail.

Time Series: A time series is a sequence of data points measured at regular intervals over time. It is a
mathematical representation of a variable that changes over time. For example, the daily temperature
measurements over a year can be considered a time series.

Trend: A trend is a long-term pattern or movement in a time series. It can be either an increasing or
decreasing pattern over time. For example, the increasing adoption of renewable energy sources over the
years can be considered a trend.

Seasonality: Seasonality is a short-term pattern that occurs at regular intervals over time. It is usually related
to natural phenomena, such as day and night cycles, or human behavior, such as holiday shopping. For
example, the increased demand for electricity during summer months due to air conditioning can be
considered seasonality.

Cyclicality: Cyclicality is a medium-term pattern that occurs over several years. It is usually related to
economic or business cycles. For example, the boom and bust cycles in the stock market can be considered
cyclicality.

Stationarity: Stationarity is a property of a time series where the statistical properties, such as mean,
variance, and autocorrelation, remain constant over time. Stationarity is an important assumption in time
series analysis, as it simplifies the modeling process.

Autocorrelation: Autocorrelation is the correlation of a time series with its own past or future values. It is a
measure of the strength and direction of the relationship between the values of a time series at different
points in time.

Partial Autocorrelation: Partial autocorrelation is the correlation between a time series and its own past
values, after removing the effect of intermediate values. It is a measure of the direct relationship between
the values of a time series at different points in time.

Differencing: Differencing is the process of transforming a time series by subtracting the previous value
from the current value. It is used to remove trend and seasonality from a time series.

Moving Average: A moving average is a statistical method that calculates the average of a time series over a

Read online: https://certificates.gsbf.co.uk/guides/3931638/time-
series-analysis-and-forecasting

Greenwich School of Business and Finance · 21 Jun 2026



G U I D E

specified time period. It is used to smooth out short-term fluctuations and highlight long-term trends.

Autoregressive (AR) Model: An autoregressive (AR) model is a statistical model that uses past values of a
time series to predict future values. It is a type of linear model that assumes a linear relationship between
the values of a time series at different points in time.

Moving Average (MA) Model: A moving average (MA) model is a statistical model that uses the past errors
(differences between the observed and predicted values) to predict future values. It is a type of linear model
that assumes a linear relationship between the errors at different points in time.

Autoregressive Integrated Moving Average (ARIMA) Model: An autoregressive integrated moving average
(ARIMA) model is a statistical model that combines the features of AR, I (integrated), and MA models. It is a
powerful tool for time series forecasting, as it can handle trend, seasonality, and cyclicality in a time series.

Exponential Smoothing: Exponential smoothing is a statistical method that calculates the weighted average
of a time series over time. It is used to smooth out short-term fluctuations and highlight long-term trends.

Exponential Smoothing State Space Model (ETS): An exponential smoothing state space model (ETS) is a
statistical model that extends the exponential smoothing method by incorporating trend and seasonality
components. It is a powerful tool for time series forecasting, as it can handle complex patterns in a time
series.

Cross-Validation: Cross-validation is a statistical method that evaluates the performance of a model by
dividing the data into training and testing sets. It is used to assess the accuracy and generalizability of a
time series forecasting model.

White Noise: White noise is a random process with a constant power spectral density. It is used to model
the errors in a time series model.

Overfitting: Overfitting is a common problem in time series forecasting where a model is too complex and
fits the training data too closely. It results in poor generalizability and poor performance on new data.

Underfitting: Underfitting is a common problem in time series forecasting where a model is too simple and
fails to capture the patterns in the data. It results in poor accuracy and poor performance on new data.

Stationarity Tests: Stationarity tests are statistical tests that determine whether a time series is stationary or
non-stationary. Examples include the Augmented Dickey-Fuller (ADF) test and the Kwiatkowski-Phillips-
Schmidt-Shin (KPSS) test.

Decomposition: Decomposition is the process of separating a time series into its trend, seasonality, and
residual components. It is a useful tool for understanding the underlying patterns in a time series.

Seasonal Differencing: Seasonal differencing is the process of transforming a time series by subtracting the

Read online: https://certificates.gsbf.co.uk/guides/3931638/time-
series-analysis-and-forecasting

Greenwich School of Business and Finance · 21 Jun 2026



G U I D E

same seasonal lag from each season. It is used to remove seasonality from a time series.

Cyclical Differencing: Cyclical differencing is the process of transforming a time series by subtracting the
same cyclical lag from each cycle. It is used to remove cyclicality from a time series.

Periodogram: A periodogram is a graphical representation of the frequency content of a time series. It is
used to identify the dominant frequencies in a time series.

Spectral Analysis: Spectral analysis is the process of decomposing a time series into its frequency
components. It is used to identify the dominant frequencies in a time series.

Seasonal Index: A seasonal index is a statistical measure that quantifies the strength and direction of the
seasonality in a time series. It is used to adjust for seasonality in a time series forecasting model.

Box-Cox Transformation: The Box-Cox transformation is a statistical method that transforms a time series to
achieve normality and homoscedasticity. It is used to improve the accuracy and stability of a time series
forecasting model.

Akaike Information Criterion (AIC): The Akaike information criterion (AIC) is a statistical measure that
evaluates the goodness of fit of a time series model. It is used to compare different models and select the
best one.

Bayesian Information Criterion (BIC): The Bayesian information criterion (BIC) is a statistical measure that
evaluates the goodness of fit of a time series model. It is used to compare different models and select the
best one.

Forecast Accuracy: Forecast accuracy is a measure of the difference between the predicted values and the
actual values of a time series. It is used to evaluate the performance of a time series forecasting model.

Mean Absolute Error (MAE): The mean absolute error (MAE) is a measure of the average absolute difference
between the predicted values and the actual values of a time series. It is a commonly used measure of
forecast accuracy.

Root Mean Squared Error (RMSE): The root mean squared error (RMSE) is a measure of the average squared
difference between the predicted values and the actual values of a time series. It is a commonly used
measure of forecast accuracy.

Mean Absolute Percentage Error (MAPE): The mean absolute percentage error (MAPE) is a measure of the
average absolute difference between the predicted values and the actual values of a time series, expressed
as a percentage of the actual values. It is a commonly used measure of forecast accuracy.

In summary, time series analysis and forecasting is a complex field that requires a solid understanding of
key terms and concepts. In this course, you will learn about the different components of a time series, such
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as trend, seasonality, and cyclicality, and how to model them using statistical methods, such as AR, MA, and
ARIMA models. You will also learn about exponential smoothing, cross-validation, white noise, overfitting,
underfitting, and station
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