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What is Considered Raw Data? (Definition & Examples)

In the field of data analysis and statistics, raw data refers to information that has been collected
directly from a primary source and remains completely unprocessed. This initial state means the
data has not been manipulated, filtered, summarized, or cleaned in any manner.

The journey of any significant data analysis project always begins with the acquisition of raw data.
Only after this foundational step is complete can the information be subjected to necessary
processes such as scrubbing, transformation, aggregation, and ultimate visualization to extract
meaningful insights.

The fundamental purpose of collecting raw data is to lay the groundwork for understanding
underlying phenomena or developing sophisticated systems, such as a predictive model, that can

forecast future outcomes.
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Collect Raw Data

}

Clean Raw Data

(remove missing values,
remove outliers,
recode values)

}

Summarize Data

(mean, median, mode,
standard deviation,
frequency tables, etc.)

!

Visualize Data

(boxplots, scatterplots, bar
charts, line charts, etc.)

}

Use Data to Build Models

Defining Raw Data in Context

Understanding what constitutes raw data is essential because it sets the baseline for data
integrity. If the initial collection process is flawed, subsequent analysis, no matter how rigorous, will
yield unreliable conclusions. Raw data is often characterized by its messiness--it may contain
inconsistent formats, missing values, or human errors introduced during collection.

In practical terms, raw data could be anything from a stack of handwritten survey responses,
sensor readings recorded hourly, or transaction logs straight from a database query. It is the
unadulterated source material that feeds the entire analytical pipeline.
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The transformation of this initial, unorganized data into a structured format ready for analysis is
arguably the most time-consuming phase of any data science effort. The following example
illustrates this transformation process using a scenario from sports analytics.

Example: Transforming Sports Data

One domain where the collection and processing of raw metrics are critical is professional sports.
Teams rely on detailed statistical analysis to assess player performance, guide recruitment
strategies, and optimize game plans. For instance, consider the process of gathering performance
metrics for professional basketball players.

The following multi-step example demonstrates how raw data moves through the analytical
lifecycle, using a fictional scenario involving a basketball scout evaluating ten players.

Phase 1: Collection and Initial State

The first obligation of the data collector (in this case, the basketball scout) is to obtain the data
points directly from the source--either through observation, manual recording, or automated
systems.

For example, the scout collects the following statistics for 10 players on a professional team. This
initial, unprocessed collection constitutes the raw dataset:

Player | Minutes | Points |Rebounds| Assists
A 39 20 6 5
B 30 29 7 6
C 22 7 7 2
D 26 three 3 9
E 20 19 8 2
F 9 6 14 14
G 14 12 8 3

| 22 33 ? 5
J 34 8 1 3
K 1 4

This collection is defined as raw data because it represents the direct output of the collection
process and has not been subjected to any validation, normalization, or aggregation routines.
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Phase 2: Data Cleaning and Preparation

Before any meaningful analysis can occur, the scout must engage in rigorous data cleaning. This
vital step involves identifying and rectifying inconsistencies, correcting typos, and managing
missing values or outliers. If this step is skipped, the summaries and models generated will be
fundamentally flawed.

In the raw dataset above, several issues are immediately apparent that require transformation or
removal:

Player | Minutes | Points [Rebounds| Assists
A 39 20 6 5
B 30 29 7 6
C 22 7 7 2
D 26 three 3 9
E 20 19 8 2
F 9 6 14 14
G 14 12 8 3
I 22 33 ? 5
J 34 8 1 3
K 1 4

To create a reliable dataset, the scout must make decisions. He might choose to eliminate the final
row entirely due to the presence of multiple missing values (a common strategy known as listwise
deletion). Furthermore, character variables might need standardization (e.g., converting "Grd" to
"Guard"). The result is the following refined, or "clean," dataset:
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Player | Minutes | Points |Rebounds| Assists
A 39 20 6 5
B 30 29 7 6
C 22 7 7 2
D 26 3 3 9
E 20 19 8 2
F 9 6 14 14
G 14 12 8 3
| 22 33 0 5
J 34 8 1 3

Phase 3: Analysis and Visualization

With the data now cleaned and structured, the scout can begin calculating descriptive statistics to
gain initial insights into player performance distributions. This involves summarizing key metrics
like minutes played.

Summary statistics for the "Minutes Played" variable often include measures of central tendency
and variability:

Mean: 24 minutes
Median: 22 minutes
Standard deviation: 9.45 minutes

Beyond simple numerical summaries, visualization is a powerful tool for rapidly interpreting the
data. By graphing the variables, the scout can easily spot trends, relationships, and potential
outliers that might have been missed in the raw table format.

A bar chart, for instance, provides a clear comparison of the total minutes logged by each player:
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Minutes Played by Player
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Alternatively, to explore the relationship between two continuous variables, the scout could
construct a scatterplot. Below, we visualize the correlation between minutes played and total points

scored:
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These graphical representations significantly enhance the scout's understanding of player
performance dynamics.

Phase 4: Building a Predictive Model

The final and most sophisticated application of the cleaned data is often the development of a
predictive model. This model allows the analyst to forecast future outcomes or estimate

performance based on known input variables.

In this scenario, the scout fits a linear regression model, using "Minutes Played" as the

independent variable to predict the "Total Points Scored" (the dependent variable) for each player.

Minutes vs. Points
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The resulting fitted regression equation quantifies the relationship observed in the scatterplot:
Points = 8.7012 + 0.2717*(minutes)

Using this formula, the scout can now reliably predict a player's score based on their playing time.
For example, an athlete projected to play 30 minutes is predicted to score 16.85 points, calculated
as follows:

Points = 8.7012 + 0.2717*(30) = 16.85
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Additional Resources
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