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@import url('https://fonts.googleapis.com/css?family=Droid+Serif|Raleway');

#chart {

width: 100%;

height: 500px;

}

.point path {

opacity: 0.5

}

.y-axis-label {

white-space: nowrap;

transform: rotate(-90deg) translateY(-3em) !important;

}

.y-axis-label, .x-axis-label {

font-size: 1.5em;

}

.x-axis .tick {

display: none;

}

.axis--y .domain {

display: none;

}

h1 {

text-align: center;

font-size: 50px;

margin-bottom: 0px;

font-family: 'Raleway', serif;

}

p {

color: black;

text-align: center;

margin-bottom: 15px;

margin-top: 15px;

font-family: 'Raleway', sans-serif;

}
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#words {

padding-left: 30px;

color: black;

font-family: Raleway;

max-width: 550px;

margin: 25px auto;

line-height: 1.75;

}

#words_summary {

padding-left: 70px;

color: black;

font-family: Raleway;

max-width: 550px;

margin: 25px auto;

line-height: 1.75;

}

#words_text {

color: black;

font-family: Raleway;

max-width: 550px;

margin: 25px auto;

line-height: 1.75;

}

#words_text_area {

display:inline-block;

color: black;

font-family: Raleway;

max-width: 550px;

margin: 25px auto;

line-height: 1.75;

padding-left: 100px;

}

#calcTitle {

text-align: center;

font-size: 20px;

margin-bottom: 0px;
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font-family: 'Raleway', serif;

}

#hr_top {

width: 30%;

margin-bottom: 0px;

border: none;

height: 2px;

color: black;

background-color: black;

}

#hr_bottom {

width: 30%;

margin-top: 15px;

border: none;

height: 2px;

color: black;

background-color: black;

}

#words label, input {

display: inline-block;

vertical-align: baseline;

width: 350px;

}

#button {

border: 1px solid;

border-radius: 10px;

margin-top: 20px;

cursor: pointer;

outline: none;

background-color: white;

color: black;

font-family: 'Work Sans', sans-serif;

border: 1px solid grey;

/* Green */

}
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#button:hover {

background-color: #f6f6f6;

border: 1px solid black;

}

#words_table {

color: black;

font-family: Raleway;

max-width: 350px;

margin: 25px auto;

line-height: 1.75;

}

#summary_table {

color: black;

font-family: Raleway;

max-width: 550px;

margin: 25px auto;

line-height: 1.75;

padding-left: 20px;

}

.label_radio {

text-align: center;

}

td, tr, th {

border: 1px solid black;

}

table {

border-collapse: collapse;

}

td, th {

min-width: 50px;

height: 21px;

}

.label_radio {

text-align: center;

}

#text_area_input {
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padding-left: 35%;

float: left;

}

svg:not(:root) {

overflow: visible;

}

Introduction to the Boxplot Generator

A boxplot, often formally known as a box-and-whisker plot, stands as an indispensable visual tool

within the domain of descriptive statistics. Its primary function is to elegantly and efficiently

summarize the distribution, central tendency, and variability of a set of numerical data. Unlike

histograms or density plots, the boxplot achieves this representation through the delineation of just

five critical statistical measures, collectively known as the five-number summary. This online

generator is engineered to translate raw, messy data input into a pristine, standardized boxplot

visualization instantaneously, providing immediate insights without the need for manual calculation

or complex software setup.

The true power of the boxplot is realized when performing comparisons. When multiple datasets or

variables are plotted side-by-side, the boxplot provides a robust, non-parametric overview of how

distributions differ in terms of spread and skewness. This makes it a preferred choice over

traditional plots when underlying distributional assumptions are unknown or potentially violated. By

simply entering a series of comma-separated numerical values into the input field, users initiate a

process that automatically calculates the critical measures--such as the median, the spread of the

middle 50% of the data, and potential extreme values--and renders the comprehensive graph.

To effectively utilize this tool and interpret the resulting visualization, a fundamental understanding

of the core components is essential. These components map directly to the five-number summary:

the minimum value, the first quartile (Q1), the median (Q2), the third quartile (Q3), and the

maximum value. Every element on the graphical display--from the central rectangular box to the

extending whiskers and the isolated points--conveys specific statistical information about the

dataset's structure. Our subsequent sections will detail how these values are calculated and what

their placement signifies regarding data distribution.

The Foundation: Understanding the Five-Number Summary

The five-number summary serves as the mathematical backbone for the entire boxplot

visualization, partitioning the dataset into four equal segments, or quartiles. These five values

precisely delineate the boundaries of the data distribution and provide a measure of position. The

central box itself visually represents the intermediate 50% of the data, capturing the essence of the
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data's central location and variability. The lines that define this box are Q1 and Q3, while the line

bisecting the box represents the median (Q2), which is the 50th percentile.

Calculating these points requires a systematic, ordered approach to the data. Initially, the raw data

must be sorted in ascending order. Once sorted, the median is identified as the central point. If the

dataset contains an odd number of observations, the median is the single middle value; if it is

even, the median is the average of the two central values. Q1 is then defined as the median of the

lower half of the data (the 25th percentile), and Q3 is the median of the upper half of the data (the

75th percentile). These three values--Q1, Q2, and Q3--form the basis for constructing the box

structure itself, providing a robust measure of central tendency that is less sensitive to extreme

values than the mean.

The remaining two values, the minimum and the maximum, initially define the overall range of the

data. However, in the context of the boxplot, these terms are often adjusted to refer to the

endpoints of the whiskers, which are constrained by the identification of statistical outliers.

Consequently, the displayed minimum and maximum values often represent the smallest and

largest observations that fall within a calculated range (the fences), ensuring that any truly extreme

values are separately plotted. The precise definitions of the components are crucial:

Minimum (Min): The smallest observed data point in the set.

First Quartile (Q1): The value below which 25% of all data points reside.

Median (Q2): The central value, representing the 50th percentile, which divides the data into two

equal halves.

Third Quartile (Q3): The value below which 75% of the data points fall.

Maximum (Max): The largest observed data point, or the upper whisker endpoint if outliers are

present.

Calculating and Defining the Interquartile Range (IQR)

Beyond defining the boundaries of the central box, the distance between the first quartile (Q1) and

the third quartile (Q3) gives rise to the Interquartile Range (IQR). The IQR, calculated as Q3 minus

Q1, is a fundamental measure of statistical dispersion. It represents the range spanned by the

middle 50% of the observations, offering a clear metric for the spread or variability of the core

dataset. Because the IQR ignores the highest and lowest 25% of the data, it is far more resistant to

the influence of extreme values and outliers than the total data range.

The significance of the IQR extends beyond simply measuring spread; it serves as the basis for the

standardized methodology used to identify and separate outliers. This method, often referred to as

the 1.5 × IQR rule, defines the theoretical "fences" that constrain the length of the boxplot's

whiskers. Establishing these fences ensures that only those data points that are statistically

unusual are plotted individually, providing a standardized, objective criterion for identifying
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potentially erroneous or genuinely extreme observations within the sample.

Understanding the IQR is key to interpreting data density. A narrow box (small IQR) indicates that

the central 50% of the data points are tightly clustered around the median, suggesting low

variability. Conversely, a wide box (large IQR) suggests a greater spread in the central data. This

visual assessment of the IQR provides immediate feedback on the consistency and homogeneity

of the dataset, making the boxplot an excellent tool for preliminary data exploration.

Utilizing the Boxplot Data Generator

The process for generating a boxplot using this tool is highly streamlined, designed for efficiency

and accuracy. Users are required only to input their raw data into the designated text area. The

data must be composed of numerical values, separated by commas. The generator is built with

internal robustness to handle minor inconsistencies in formatting, such as extraneous spaces or

newline characters, ensuring that only valid numerical data points are extracted and processed for

calculation and visualization.

Upon submission, the generator executes a series of internal computational steps. It first sorts the

array of numerical values, which is a prerequisite for calculating quantiles. It then employs robust

JavaScript libraries (detailed below) to perform the sophisticated statistical calculations required to

precisely determine Q1, the median, Q3, and the IQR. The subsequent visualization is rendered

using specialized data visualization libraries, resulting in a high-quality, scalable vector graphic

(SVG) output that maintains clarity regardless of the display size.

For practical demonstration, consider a sample dataset representing 10 measurement

observations. It is imperative that users review their input data carefully to ensure computational

accuracy. While the generator handles the sorting, the raw input must be correct. A typical input

sequence for this tool might appear as follows:

12, 15, 18, 20, 22, 25, 25, 28, 30, 45

Once processed, the resulting boxplot will provide an immediate graphical representation, clearly

displaying the spread and center. Simultaneously, the exact numerical values for the five-number

summary are outputted beneath the chart, allowing for quick cross-reference and further

quantitative analysis.

Enter your comma-separated data below:

Generate Boxplot and Summary

The resulting Five-Number Summary is:
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Minimum:

First quartile (Q1):

Median (Q2):

Third quartile (Q3):

Maximum:

Interpreting Whiskers, Skewness, and Identifying Outliers

One of the most valuable features of the boxplot is its capacity for the unequivocal visual

identification of statistical outliers. Outliers are defined as observations that deviate significantly

from other values within a dataset, often warranting specialized investigation or correction. The

process of identifying these points is standardized through the 1.5 × IQR rule, a universally

accepted method in exploratory data analysis. The IQR is calculated as the difference between Q3

and Q1, and this measure is then used to establish the "fences" which determine the true

endpoints of the whiskers.

The whiskers of the plot extend outward from the central box to the most extreme data points that

are still considered non-outliers. Any observation falling outside the calculated range defined by the

upper and lower fences is explicitly marked as an outlier, typically using a distinct symbol like a

circle or asterisk. This separation of normal variance from extreme variance is crucial for robust

analysis. The calculation of these fences is mathematically precise:

Lower Fence: Calculated as Q1 minus (1.5 times the IQR).

Upper Fence: Calculated as Q3 plus (1.5 times the IQR).

The visual positioning of the median line within the box offers immediate insight into the

distribution's symmetry and potential skewness. In a perfectly symmetric distribution, the median

will be centered precisely between the first quartile (Q1) and the third quartile (Q3). If the median is

shifted closer to Q1, it indicates that the upper 50% of the data is more spread out than the lower

50%, suggesting a positive (right) skew. Conversely, if the median is positioned closer to Q3, the

distribution is negatively (left) skewed. Furthermore, comparing the lengths of the two whiskers can

reinforce this assessment: a longer upper whisker generally corresponds to a positive skew, while

a longer lower whisker suggests a negative skew.

Technical Rigor: Statistical Methods and Visualization

The accurate generation of the boxplot relies on a precise technical methodology that combines

established statistical calculation protocols with advanced web visualization techniques. The
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internal mechanism must execute the calculation of the median and quartiles with unwavering

accuracy, especially when dealing with datasets that have an odd or even number of observations.

This requires sophisticated algorithms to correctly handle the division of the sorted array and the

subsequent identification of the central values for Q1 and Q3. For instance, the generator must

correctly identify whether the median requires averaging two central values or selecting a single

central value, ensuring adherence to standard statistical practice.

The core calculation logic, often implemented in a function such as the one referenced below,

dictates the critical steps: initial sorting of the input array, calculating the median (

mid

), and then segmenting the data based on this median. Subsequently, the medians of these lower

and upper segments (

lower

and

upper

) are computed to establish Q1 and Q3, respectively. Following the establishment of these

quartiles, the IQR is calculated, and the 1.5 multiplier rule is applied rigorously to set the fence

limits (

lowerLimit

and

upperLimit

), thereby determining the precise extent of the whiskers.

The visualization aspect is handled by industry-leading JavaScript libraries, ensuring high fidelity

and scalability. The rendering framework typically involves D3.js (Data-Driven Documents), which

is the standard for complex, data-driven chart generation in web environments. We utilize the fc.js

(D3FC) extension, which is tailored to provide specialized components for financial and statistical

visualization, including dedicated tools for drawing boxplots. The use of specific functions such as

fc.seriesSvgBoxPlot

https://en.wikipedia.org/wiki/Quartile
https://en.wikipedia.org/wiki/Interquartile_range
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and

fc.seriesSvgPoint

is paramount. These functions allow for the distinct plotting of the central box (representing the

IQR) and the separate plotting of individual outliers, ensuring the visual output strictly adheres to

established statistical plotting conventions and offers maximum clarity to the user.

//function to get weird object keys from object that holds boxplot

function resolve(path, obj=self, separator='.') {

var properties = Array.isArray(path) ? path : path.split(separator)

return properties.reduce((prev, curr) => prev && prev, obj)

}

function calc() {

var input_data = document.getElementById('input_data').value.match(/d+/g).map(Number);

var data = ;

for (var i=0; i {

var sorted = values.slice();

sorted.sort((a, b) => a - b);

var max = sorted;

var min = sorted;

//var upper = d3.quantile(sorted, 0.75);

//var mid = d3.quantile(sorted, 0.5);

//var lower = d3.quantile(sorted, 0.25);

// find the median of the sample

var mid = math.median(sorted);

// split the data by the median

var _firstHalf = sorted.filter(function(f){ return f mid})

// find the medians for each split, calculate IQR

var lower = math.median(_firstHalf);

var upper = math.median(_secondHalf);

var lowerLimit = lower - ((upper - lower) * 1.5);

var lowerWhisker = sorted.find(function(d) { return d > lowerLimit; });

https://en.wikipedia.org/wiki/Outlier
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var upperLimit = upper - (-1 * ((upper - lower) * 1.5));

var upperWhisker = sorted.reverse().find(function(d) { return d upperWhisker || d {

switch(series) {

case point:

return flatten(data.map(function(s) {

return s.data.outliers.map(function(o) { return ; })

}))

case boxplot:

return data;

}

});

var chart = fc.chartSvgCartesian(

d3.scalePoint(),

d3.scaleLinear()

)

.xDomain(quarters)

.xPadding(0.1)

.yDomain(yExtent(series.map(function(d) { return d.data; })))

.yTickFormat(yFormat)

.plotArea(multi);

d3.select('#chart')

.datum(series)

.call(chart);

//output results

var min = resolve('0->data->min', series, '->');

var quartile1 = resolve('0->data->lower', series, '->');

var mid = resolve('0->data->mid', series, '->');

var quartile3 = resolve('0->data->upper', series, '->');

var max = resolve('0->data->max', series, '->');

var outliers = resolve('0->data->outliers', series, '->');

document.getElementById('min').innerHTML = min;

document.getElementById('quartile1').innerHTML = quartile1;

document.getElementById('mid').innerHTML = mid;

document.getElementById('quartile3').innerHTML = quartile3;

document.getElementById('max').innerHTML = max;

} //end calc function
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