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The calculation of Percent error is a fundamental technique used across various scientific and
analytical disciplines. It precisely quantifies the difference between an observed, measured value

and the theoretical or accepted known value. This metric is indispensable for assessing the
accuracy and reliability of experimental results or empirical measurements.

Defining and Understanding Percent Error

Percent error allows analysts to normalize the deviation, making comparisons possible regardless
of the scale of the quantities involved. By expressing error as a percentage of the true value, we
gain a clear, standardized indicator of the precision achieved during data collection. A minimal
percent error signifies that the measured data closely aligns with the expected theoretical standard,
suggesting a high degree of experimental accuracy. Conversely, a large percentage indicates
significant variance, prompting a review of measurement tools or methodological steps.

The mathematical definition requires the use of the absolute value function. This is critical because
error only concerns magnitude--the distance of the measured point from the target--and not the
direction (whether the measurement was too high or too low). The resulting percent error is thus
always reported as a positive value, representing the raw scale of the inaccuracy relative to the
standard.

The equation is structured to first identify the magnitude of the difference (the numerator), and then
standardize this difference by dividing it by the true known value. This yields the fractional error,
which is subsequently converted into a percentage for ease of interpretation.

The Core Formula for Percent Error

The following is the standard mathematical formula utilized universally to calculate percent error,
where the vertical bars denote the necessity of taking the absolute value:

Percent error = |(known value - measured value) / known value| * 100

It is important to understand that the greater the magnitude of the percent error, the more
substantial the deviation between your empirically determined value and the established
benchmark. This formula serves as the blueprint for our subsequent implementation in the Excel
environment.
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Manual Calculation Walkthrough

To illustrate the practical application of the formula, consider a scenario involving a physical
measurement. Suppose the accepted, official height of a particular object--a tree, in this case--is
exactly 30 feet. This serves as our known value. An independent observer then performs a
measurement, determining the height to be 29.4 feet, which represents the measured value.

We can calculate the percent error associated with this measurement by substituting these specific
values into the formula. This step-by-step process confirms that the method is sound before
automating it with spreadsheet software.

The calculation proceeds as follows:

Start with the formula structure: Percent error = |(known value - measured value) / known value| *
100

Insert numerical data: Percent error = |(30 - 29.4) / 30| * 100

Calculate the absolute difference (0.6): Percent error = |0.6 / 30| * 100

Determine the fractional error (0.02): Percent error = 0.02 * 100

Final result: Percent error = 2%

The calculated percent error between the accepted standard height of the tree and the measured
value is precisely 2%. This small degree of error suggests that the measurement was highly
accurate. Now, we will transition this efficient calculation to Excel to handle larger datasets
automatically.

Transitioning to Excel Implementation

While manual calculation is effective for single data points, the real power of the percent error
formula is realized when applied systematically across numerous observations. Excel provides the
ideal platform for this automation, allowing rapid calculation and analysis of error margins in large
experiments or financial models. The subsequent steps detail how to properly set up the
spreadsheet and translate the absolute value equation into a working Excel formula.

Setting Up the Data in Excel

The first step in calculating percent error in Excel is proper data organization. For maximum
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flexibility and readability, the known value and the measured value must be placed in separate,
clearly identified cells. This practice makes it simple to drag the formula down a column to
calculate error for dozens or hundreds of data pairs simultaneously.

In our continuing example, we will input the known height of 30 (the theoretical standard) into cell
A2, and the measured height of 29.4 into cell B2. Establishing this structure ensures that the
subsequent formula correctly references the necessary components of the equation.

The image below confirms the correct layout for the input data before proceeding to the calculation

phase in cell C2:

A B C D
Known Value Measured Value
30 29.4

Implementing the Percent Error Formula in Excel

Translating the percent error formula into Excel requires using the built-in function for absolute
value, which is ABS() . This function is essential for ensuring that the resulting error is always
positive, regardless of whether the measured value (B2) is larger or smaller than the known value
(A2).
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To calculate the percent error, we input the following comprehensive formula directly into cell C2.
This formula encompasses the absolute difference, the normalization by the known value, and the
final multiplication by 100 to present the result as a whole number percentage:

=ABS((A2-B2)/A2)*100

The operation ( A2- B2) / A2 calculates the fractional error. Encasing this within ABS() removes any
negative signs, and the final *100 converts the resulting decimal (0.02) into the final percentage
number (2). The following screenshot visually confirms the implementation of this formula and the

resulting value in cell C2:

c2 v i fx  =ABS((A2-B2)/A2)*100

A B C D
Known Value Measured Value Percent Error
30 29.4 2

Formatting the Result as a Percentage

Although the previous calculation returns the correct numerical error (2), users often prefer the
visual display to include the percentage symbol (2%). This can be achieved efficiently by modifying
the formula slightly and utilizing Excel's powerful cell formatting capabilities.

To allow Excel to handle the percentage conversion, remove the *100 component from the
formula. The revised formula will calculate and return the fractional error (the decimal equivalent of
the percentage).
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Type the following formula into cell C2 to return the fractional error:

=ABS((A2-B2)/A2)

Executing this formula will result in the decimal value of .02 being displayed in cell C2, as shown

below:

C2 v o Jx  =ABS((A2-B2)/A2)

A B C D
Known Value Measured Value Percent Error
30 29.4 0.02

The final step is to apply the formatting. Select cell C2, then navigate to the Home tab on the
ribbon. Within the Number group, locate the Number Format dropdown menu and click the option
labeled Percentage. This formatting command instructs Excel to display the decimal value as its

corresponding percentage, including the '%' symbol.
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More Number Formats...

The result in the cell will now be displayed in the desired percentage format, completing the

professional presentation of the percent error calculation:
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c2 v i Jx

A B

30

Additional Resources

29.4

=ABS((A2-B2)/A2)

Known Value Measured Value Percent Error

2%

The following tutorials explain how to perform other common statistical and analytical operations in

Excel, building upon the foundational knowledge of calculating error metrics:
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