Statistics-Time Series Analysis

Time series analysis is a branch of statistics that deals with the analysis and forecasting of data that
varies over time. It's commonly used in fields such as economics, finance, weather forecasting, and

energy management.

Key Concepts:
1. Stationarity: The property of a time series to have constant statistical properties (mean,
variance, etc.) over time.
2. Trend: A long-term directional movement or change in the time series.
3. Seasonality: Regular fluctuations that occur at fixed intervals, such as daily or weekly cycles.

4. Autocorrelation: The correlation between values of a time series at different time lags.
Steps in Time Series Analysis:

1. Data Preparation: Cleaning and transforming the data into a suitable format for analysis.

2. Exploration: Visualizing and summarizing the data to identify trends, seasonality, and

autocorrelation.

3. Modeling: Choosing an appropriate model (e.g., ARIMA, SARIMA, ETS) based on the time

series characteristics.

4. Forecasting: Using the selected model to make predictions about future values of the time

series.

Example:

Suppose we have a dataset of daily sales for a retail company over the past year:

Date Sales
2022-01-01 1000
2022-01-02 950

2023-12-31 1200

We can use time series analysis to identify trends and seasonality in the data.

Exploration:



¢ Visualizing the data using a line chart or plot shows a clear upward trend.

e Calculating the mean, median, and standard deviation of sales reveals a stationary distribution

(i.e., no significant changes over time).

e Examining the autocorrelation function (ACF) indicates that there are strong correlations

between consecutive days.
Modeling:

Based on the exploration results, we choose an ARIMA(1,1,0) model to capture the upward trend

and seasonality. The parameters are estimated using maximum likelihood estimation:

e p =1 (autoregressive term)

e d =1 (differencing to account for the trend)

e q =0 (no moving average terms)
Forecasting:

Using the ARIMA model, we generate a forecast of future sales values. The predicted values are

used to make informed business decisions.

This example illustrates the key steps and concepts in time series analysis. Of course, this is a

simplified scenario, and real-world applications often involve more complex data and models.
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