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Plot a Chi-Square Distribution in Excel

The Chi-Square distribution is a cornerstone concept in statistics, frequently employed in

hypothesis testing, particularly for analyzing frequencies and relationships within categorical
data. Gaining a visual comprehension of its characteristic shape and how it responds to changes
in parameters is essential for accurately interpreting statistical outcomes, such as those derived
from the chi-square test of independence or goodness-of-fit tests. While specialized statistical
software simplifies plotting, creating a visualization directly within Microsoft Excel offers a highly

practical and accessible way to solidify your understanding of this distribution.

This detailed, formal tutorial provides a comprehensive, step-by-step methodology for generating
the Chi-Square distribution plot in Excel. By following these instructions precisely, you will

produce a clear, accurate, and dynamic visual representation, similar to the professional example
displayed below:

Chi-Square Distribution (df=3)
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Mastering this technique is invaluable for academics, researchers, and data professionals. You will
learn to define the necessary data spectrum, utilize Excel's powerful statistical functions, and
meticulously customize your resulting chart for optimal clarity and professional presentation.

Step 1. Establishing the Range of X Values

The foundational requirement for plotting any probability distribution curve is the definition of a

comprehensive range of x-values. These values represent the possible outcomes or magnitude of
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the random variable that adheres to the characteristics of the Chi-Square distribution. Given

that the Chi-Square distribution is strictly defined for non-negative values, our specified range

must commence at zero.

To achieve a curve that is both smooth and highly accurate, it is critical to select a sufficient
quantity of data points with small, consistent increments. For this particular visualization exercise,
we will establish an initial range extending from 0 up to 20. This span is typically broad enough to

effectively capture the primary body of the Chi-Square distribution across various standard
degrees of freedom (df) settings.

To begin, input the value "0" into cell A2. Subsequently, in cell A3, enter the formula =A2+0.5.
Utilize the fill handle feature to drag this formula down, extending it to cell A42 (Note: The original
instruction specified A22, but a range of 0 to 20 with increments of 0.5 requires 41 rows, A2 to A42,
for higher accuracy). This action will systematically generate a series of x-values increasing
incrementally by 0.5, spanning from 0 to 20, thereby ensuring an adequate density of points for
rendering a precise and well-defined curve.

A B C D E F

1 |x

2 | 0
3 | 1
4 2
5 | 3
6 | 4
7 | 5
8 | 6
9 7
10 8
il 9
12 10
13 11
14 id
15 13
16 14
17 15
18 16
19 T
20 18
21 19
22 20
23

Furthermore, it is highly recommended to allocate a distinct cell for the crucial parameter of
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degrees of freedom. This parameter exerts a profound influence on the overall shape and

skewness of the Chi-Square distribution. For demonstration purposes within this tutorial, we will

designate cell E1 and set its initial value to "3", representing our starting degrees of freedom.

Step 2: Calculating the Probability Density (Y Values)

Once the independent x-values have been meticulously established, the subsequent critical phase
involves calculating the corresponding y-values. These calculated y-values are representative of
the Probability Density Function (PDF) values of the Chi-Square distribution for each specific

x-value. The PDF quantifies the relative likelihood that the random variable will assume a

particular value.

Excel streamlines this calculation via the specialized, built-in function, CHISQ.DIST. This powerful
function is designed specifically to compute the Chi-Square distribution probability. Its syntax
structure is defined as: CHI SQ. DI ST(x, degrees_freedom cumul ative).

A clear understanding of the function's three arguments is paramount for correct implementation:

x: This is the specific value at which the distribution is to be evaluated. In our configuration, this
argument will reference the corresponding x-value located in Column A.
degrees_freedom: This dictates the number of degrees of freedom (df), which fundamentally

determines the distribution's shape. As the degrees of freedom increase, the Chi-Square

distribution gradually transitions from a heavily skewed curve toward a more symmetrical, bell-like
shape. We will precisely reference our designated cell E1 for this critical value.

cumulative: This logical argument defines the specific form of the function output. To generate the
PDF necessary for plotting the density curve, this argument must be explicitly set to FALSE.
Conversely, setting it to TRUE would result in the cumulative distribution function (CDF).

To calculate the initial PDF value corresponding to an x-value of 0, assuming 3 degrees of
freedom, input the following carefully structured formula into cell B2:

=CHISQ.DIST(A2, $E$1, FALSE)

Observe the deliberate use of the absolute reference syntax, $E$1, applied to the degrees of

freedom cell. This ensures that when the formula is replicated across the column, the reference to
cell E1 remains fixed and constant, while the reference to the independent variable, "A2",
dynamically adjusts (e.g., changing to "A3", "A4°, and so on). After successfully entering the
formula into B2, copy it or drag the fill handle down to populate all corresponding cells in Column B
(up to B42). This action automatically computes the PDF for every defined data point.
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B2 - fx | =CHISQ.DIST(A2, SES1, FALSE)
A B c | D E F | G

1 x y df 3

2 o| o_|

3 1 0.241971

4 2 0.207554

5 3 0.15418

6 4 0.107982

7 5 0.073225

8 6 0.048652

9 7 0.031873

10 8 0.020667

11 9 0.013296

12 10  0.0085

13 11 0.005407

14 12 0.003426

15 13 0.002163

16 14 0.001361

17 15 0.000855

18 16 0.000535

19 17 0.000335

20 18 0.000209

21 19  0.00013

22 20 8.1E-05

23

Step 3: Visualizing the Chi-Square Distribution

With all necessary x-values and their corresponding PDF (y-values) calculated, the process
moves to the visualization stage using Excel's robust charting capabilities. Since the Chi-Square
distribution involves continuous data, the most suitable chart type is a scatter plot, which excels
at illustrating the relationship between two numerical variables.

To initiate the plotting procedure, first select and highlight the entire data range, encompassing
cells A2:B42 (or A2:B22 if you followed the original smaller range instruction). Next, locate the
Insert tab situated on Excel's top ribbon menu. Within the Charts grouping, click on the Scatter
chart icon, and then select the specific sub-option titled Scatter with Smooth Lines. The selection
of "Smooth Lines" is paramount because it connects the calculated data points with a continuous
curve, accurately reflecting the inherent continuity of the PDF.
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Following the chart type selection, Excel will instantaneously generate a visual plot representing
the Chi-Square distribution based on your input data. This initial graph will specifically illustrate
the curve corresponding to a degrees of freedom value of 3, as defined and referenced in cell E1.

PSYCHOLOGICAL STATISTICS

statistics.arabpsychology.com



https://en.wikipedia.org/wiki/Chi-squared_distribution
https://en.wikipedia.org/wiki/Degrees_of_freedom_(statistics)
https://statistics.arabpsychology.com/?p=5940
https://statistics.arabpsychology.com
https://statistics.arabpsychology.com

Plot a Chi-Square Distribution in Excel

A B C D E F G H J
1 |x y df 3
2 0 0
3 1 0.241971
4 2 0.207554 Chart Title
5 3 0.15418 -
6 4 0.107982
7 5 0.073225 035
8 6 0.048652
9 7 0.031873 0.2
10 8 0.020667
11 9 0.013296 015
12 10 0.0085
13 11 0.005407 01
14 12 0.003426 0.05
15 13 0.002163
16 14 0.001361 g
ey 15 0.000855 0 5 10 15 20 25
18 16 0.000535
19 17 0.000335
20 18 0.000209
21 19  0.00013
22 20 8.1E-05
23
24
25
26
97

A significant functional advantage of this setup is the inherent dynamic linkage of the chart. Should
you modify the numerical value for the degrees of freedom contained within cell E1, the entire

calculation in Column B will recalculate, and the resulting chart will automatically update to reflect
the new distribution shape. This interactive capacity allows for efficient exploration of how varying
degrees of freedom values directly influence the visual characteristics of the distribution. For

example, changing the value in cell E1 from 3 to 7 instantly produces a transformed plot:
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A B | ¢ D | E F G H J
1 |x y df | 7_|
2 | 0 0
3 1 0.016131
4 2 0.055348 Chart Title
5 3 0.092508 o1a
6 4 0.115181
7 5 0.122042 0.12
8 6| 0.116765 o
9 7  0.10412
10 8 0.088179 0.08
11 9 0.071796
12 10 0.056669 008
13 11 0.04362 0.04
14 12 0.032886
15 13 0.024365 0.02
16 14 0.017786 0
17 15 0.012819 0 5 10 15 20 25
18 16 0.009136
19 17 0.006448
20 18 0.004512
2 | 19 0.003133
o 20 0.00216
23
24
25 |
26

Notice the immediate shift in the plot's profile; with 7 degrees of freedom, the distribution exhibits a
pronounced reduction in skewness and its peak density shifts further to the right. This
transformation graphically reinforces the profound impact of the degrees of freedom parameter on
the distribution's behavior.

Step 4: Refining the Plot for Professional Presentation

While the chart created in the preceding step is mathematically sound, its effectiveness in
professional reports or presentations hinges on its aesthetic quality and clarity. Microsoft Excel

provides an extensive suite of customization tools to enhance the visual appeal and informational
value of your statistical plot.

To elevate your visualization to a professional standard, consider implementing the following
fundamental modifications:

Implement a Concise Chart Title: A descriptive chart title, such as "Chi-Square Distribution for
df =", immediately conveys the plot's content and its key defining parameter to the viewer.
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Label Axes Accurately: Proper labeling is non-negotiable for accurate interpretation. Label the
horizontal axis as "Chi-Square Value (X)" and the vertical axis as "Probability Density (PDF)".
Remove Background Elements: Removing the default gridlines often results in a cleaner visual
field, directing the viewer's focus entirely toward the plotted density curve itself.

Adjust Line Characteristics: Experimenting with different line colors, thicknesses, and styles can
significantly improve the visibility of the curve and help align the plot with the overall document
theme.

By systematically applying these graphical improvements, your output will be transformed from a
basic data visualization into a polished, interpretive graphic:

Chi-Square Distribution (df=3)
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These detailed graphical enhancements ensure that the plot is not only statistically rigorous but
also aesthetically refined, effectively communicating the critical characteristics of the Chi-Square
distribution.

Step 5: Conclusion and Practical Applications

We have successfully navigated the meticulous process of plotting the Chi-Square distribution
entirely within Microsoft Excel. This journey progressed logically from defining the necessary x-

values and calculating the corresponding Probability Density Function (PDF) using the powerful
CHISQ.DIST function, to creating a fully dynamic scatter plot and optimizing its visual presentation.
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You are now equipped with the practical skills required to visualize this essential statistical
distribution.

The capability to generate these plots is fundamentally important for reinforcing the theoretical
principles that underpin various statistical tests. Visualizing the distribution provides immediate
clarity on complex concepts, such as identifying the critical region in hypothesis testing or

understanding the precise impact of varying degrees of freedom on the curve's profile. This

hands-on, visual approach complements theoretical knowledge and serves as an indispensable
tool for robust data analysis and communication.

We strongly recommend further experimentation by actively changing the degrees of freedom

value located in cell E1 and closely observing how the plotted curve dynamically adjusts. This
interactive engagement will significantly deepen your comprehension of how this single parameter

governs the Chi-Square distribution's key characteristics, including its skewness and the precise
location of its modal peak.

Additional Statistical Resources

For those seeking to expand their knowledge base in other statistical distributions or further refine
their advanced Excel charting competencies, the subsequent resources offer comprehensive
instructions on visualizing various common probability distributions:
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