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In this first part of a 3-part series, we discuss the following:

e What is time series analysis?
e Why is time series analysis important?

Why should you care about time series analysis?
e Data requirements for time series analysis

¢ Visualizing and decomposing time series data

e Real-world examples and applications
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Hey there, future data scientists! < Are you ready to embark on a thrilling adventure
through the world of time series analysis? Trust me, it's not as intimidating as it sounds.
In fact, once you grasp the basics, you'll start seeing patterns and insights everywhere
—from your favourite coffee shop's daily sales to the ever-changing stock market.

So, What Exactly is Time Series Analysis?

Imagine you're a detective &, but instead of solving crimes, you're investigating how
things change over time. That's essentially what time series analysis is all about! We
collect data points at regular intervals, like every hour, day, or month, and then we
study how these data points fluctuate. It's like having a magic lens that reveals hidden
patterns and trends in the data.

Why is Time Series Analysis So Important?

1. @ It helps us identify trends and patterns in data over time.
2. ® We can use it to make predictions about the future based on historical data.

3. <7 It allows us to understand the underlying causes of these patterns and trends.
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Why Should You Care About Time Series Analysis

Great question! Time series analysis is like a superpower in the data world. Here's why

it's so awesome:

e Predicting the Future: Who doesn't want to know what's going to happen next?
With time series analysis, you can make educated guesses about future trends
based on past data.

e Understanding Patterns: It helps us spot recurring patterns or cycles in data. Think
about how stores stock up on swimsuits in summer and coats in winter - that's
seasonal patterns at work!

e Making Smart Decisions: By understanding trends over time, businesses and
governments can make better decisions. For example, a city might use traffic data
to decide when and where to build new roads.

e Solving Real-World Problems: From predicting stock prices to managing energy
grids, time series analysis has countless practical applications.

Data Requirements for Time Series Analysis

To conduct meaningful time series analysis, your data must meet several key
requirements:

Time-ordered observations: Data points must be collected and recorded in
Za

chronological order at regular intervals.

.L= Consistent time intervals: The time between observations should be uniform
20l (e.g., hourly, daily, monthly).

Sufficient data points: Generally, at least 2 complete cycles (monthly, weekly,
etc..) of observations are needed, though more is better for identifying patterns.

No missing values: Gaps in the data can distort analysis, so missing values
should be imputed or addressed.

Numeric values: Observations should be quantitative measurements that can

-8 be analyzed statistically.

Stationarity: The statistical properties of the series should be constant over

0
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time for many analyses.



When collecting or preparing data for time series analysis, ensure that observations
are recorded consistently over time without gaps. The granularity of the time intervals
should match your forecasting needs. Be aware of any changes in data collection
methods or definitions over time that could impact the consistency of the series, and
note external factors that could influence the data, such as seasonality or economic
cycles.

Visualizing and Decomposing Time Series Data

Visualizing and decomposing time series data are crucial for understanding the
underlying patterns and components of a dataset. Some key visualization techniques
include:

e Line plots: Show how the variable changes over time and can reveal obvious trends
or patterns.

e Seasonal plots: Display data from different years on the same plot, making it easier
to identify seasonal patterns.

e Lag plots: Check for autocorrelation by plotting each observation against a lagged
version of itself.

e Autocorrelation plots (ACF): Show the correlation between a time series and its
lagged versions, helping identify seasonality and other patterns.

e Partial Autocorrelation plots (PACF): Similar to ACF plots but show the correlation
between a time series and its lagged versions after removing the effects of
intermediate lags.

e Decomposition plots: Break down the time series into its trend, seasonal, and
residual components.

By effectively visualizing and decomposing time series data, analysts can gain valuable
insights into the underlying structure of the data, identify potential issues such as non-
stationarity, and make informed decisions about appropriate forecasting models to
use.

£2 The Building Blocks of Time Series Data

Just like how a cake has different layers, time series data can be broken down into
several key components:
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e ~/ Trend: This is the overall direction the data is moving in, either upward,
downward, or sideways.

e v Seasonality: These are patterns that repeat at regular intervals, like every day,
week, or year.

e ». Cyclical Variations: Similar to seasonality, but these patterns repeat over longer
periods, usually more than a year.

e il Irregular Fluctuations: These are the random, unpredictable changes in the data
that don't fit into any pattern.

These components can be combined using additive or multiplicative decomposition
models:

Additive decomposition: Used when the magnitude of seasonal fluctuations
1fili} does not change with the level of the series. The model is expressed as:
Observed = Trend + Seasonal + Cyclical + Irregular.

(.
——

Multiplicative decomposition: Applied when seasonal variations increase or
decrease proportionally with the trend. The model is expressed as: Observed

= Trend x Seasonal x Cyclical x Irregular.

By understanding these components, analysts can identify underlying patterns, make
more accurate predictions, remove seasonal effects, recognize cyclical patterns, and
account for random fluctuations in forecasting models, we can gain valuable insights
into our data and make more accurate predictions. @

© Real-World Examples: Time Series Analysis in Action!

® Example 1: Stock Market Prediction

Imagine you're an aspiring stock trader ul. You want to predict whether a particular stock price will go up or
down in the future. By analysing historical stock prices using time series analysis, you can identify trends,
patterns, and potential future price movements. This knowledge can help you make informed investment
decisions. <
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® Example 2: Weather Forecasting

Have you ever wondered how weather forecasters predict if it's going to be sunny 3 or rainy . . tomorrow?
They use time series analysis! By studying historical weather data, such as temperature, humidity, and
precipitation, meteorologists can identify patterns and make predictions about future weather conditions.
This information is crucial for farmers, event planners, and even just for deciding whether to bring an umbrella
to school. “*

= Example 3: Sales Forecasting

Let's say you're running a lemonade stand “.. You want to know how much lemonade to make each day to
maximize your profits. By keeping track of your daily sales data and applying time series analysis, you can
identify trends and patterns in your sales. Maybe you notice that sales spike on hot days or during weekends.
Using this information, you can predict future demand and make sure you have enough lemonade to keep

your customers happy and your pockets full! &

If you would like to learn more, write to us at

Subscribe to our YouTube channel for more solution videos-

For regular updates about Exafluence follow
us on LinkedIn
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