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1 Introduction to the Find What Fits R Shiny tool
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R is a powerful statistical programming language that allows us to perform data analysis,
which is useful for mathematical modeling. Even better, we have set up a set of online
tools using R Shiny so that you can perform various mathematical modelling tasks without
any coding background.
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The Find What Fits R Shiny tool provides an interactive way to explore different defini-
tions of a “best-fit” line. Rather than assuming that there is only one way to define the
best fit, the tool allows users to investigate different criteria for determining how well a
line fits a set of data points.
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The tool contains four questions based on different datasets and situations. By con-

sidering the possible meanings of a best-fit line in each question, users can develop a

better understanding of data fitting and the role of context in mathematical modelling.
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2 Using the Find What Fits R Shiny tool
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To use the tool, please visit our main website:
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https://cuhkmathmodel . com/

for the list of tools, or simply go to
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https://cuhkmathmodel.com/

https://mathmodelcuhk.shinyapps.io/find-what-fit/

for the Find What Fits R Shiny tool.
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After getting into the website, you can see the following:
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Find What Fits =
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Upload your file: + 7

Which of

the best-fit line?

O Starting from the frst point then maximizing the number of points it
goes through

xi yi
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Don’t worry if you think this is complicated! We will guide you step by step, and you can
the best fit line using our R Shiny tool.
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https://mathmodelcuhk.shinyapps.io/find-what-fit/

2.1 Exploring different definitions of “best-fit”
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When a set of data points is given, we may want to find a line that represents the data as
well as possible. However, the meaning of “as well as possible” depends on how the quality
of the fit is defined. Different definitions of “best-fit” may therefore lead to different lines.
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The Find What Fits tool provides several questions that allow users to investigate
this idea interactively. By exploring the questions and comparing the resulting lines, users
can develop a better understanding of what it means for a line to be a “best fit”.
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2.2 Using the Find What Fits R Shiny tool
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The tool contains a series of questions for exploring different interpretations of a best-fit
line. Select a question from the menu and follow the instructions displayed on the page.
The corresponding graph or interactive elements can then be used to investigate the
definition of best fit.
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By changing the relevant settings and observing the resulting changes, users can compare
different possible criteria for determining whether a line provides a good fit to the data.
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2.3 Question 1
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For Question 1, users can upload their own data or select a dataset from “Dataset 1”7 to
“Dataset 4”.
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Upload your file: + ?

Browse... No file selected

Dataset
Dataset 1 -~
Dataset 1

Dataset 2
Dataset 3
Dataset 4
U As Close TO all Tne PoINTs as possinie

O Reflect the relationship the variables have on the basis of context
knowledge

O Halfway between the lowest and highest points
O Through the first and last points

O starting from the first point then maximizing the number of points it
goes through

x1 yl
0 @ 0 e
x2 y2
0 < 0 S

The tool then asks:
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Which of the following best describes your thought of meaning of the best-fit
line?

The descriptions include:
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. Through as many points as possible
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e Equal number of points on both sides
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° As Close to all the points as possible
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e Reflect the relationship the variables have on the basis of context knowledge
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e Halfway between the lowest and highest points
{1 B3¢ vt it B A (T B 2 TR A L

° Through the first and last points
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e Starting from the first point then maximizing the number of points it goes through
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Select the description that best represents your current understanding of a best-fit line.
After selecting a conceptual definition, the tool will draw the corresponding line on the



scatter plot, allowing users to visually evaluate whether the displayed line matches their
chosen definition of “best-fit”.
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2.4 Question 2
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Question 2 provides another dataset and asks users to consider what they think a best-fit
line should represent. Users can upload their own data and choose from several possible
descriptions.
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The descriptions include:
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e Equal number points each side
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e Closest to all the points
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e Most points
TR 3P A 25 B

e Through first point and last point
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e Context
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e Horizontal through highest point
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e Horizontal halfway between highest and lowest points
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e Horizontal at low value
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e Through middle point
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° Through maximum point
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e Through bottom-left corner and direction
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e Connect point on y-axis of highest point’s y-coordinate to point on x-axis of x-
coordinate of lowest point
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These choices illustrate that a “best-fit” line may be interpreted in many different ways
when looking at a graph. Users can compare these descriptions and consider which
interpretation they would naturally use.
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2.5 Question 3
R =

Question 3 provides another dataset and asks users to select the description that best
matches their understanding of a best-fit line.
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Find What Fits =
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The possible descriptions include:
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° Most points
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° Through origin and last point
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° Through origin and most points
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e Through first point and last point
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e Equal number points each side
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e Closest to all the points
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. Horizontal through highest point
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e Horizontal at average of y-variable
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. Through middle point, intersect middle of z-axis
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Vertical to hit x-axis at value of lowest point, upper end across from highest point
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The different choices allow users to compare several possible geometric interpretations of
a fitted line, including interpretations involving the origin, extreme points, the middle of
the data, and the average value of the response variable.
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2.6 Question 4
I RE Y

Question 4 uses stock data and allows users to select the time interval of the data.
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The available choices are:
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e Daily (H)

o Weekly (i)

e Monthly (H)

e Quarterly (ZFfF)
e Yearly (£E)

After selecting the time interval, users are asked to consider which description best
represents their understanding of a best-fit line.
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The descriptions include:
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e Most points
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e Through first point and last point
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e Equal number points each side
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e Closest to all the points
AT RE R TR B RS

e Horizontal through highest point
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e Horizontal at average of y-variable
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e Through middle point, intersect middle of x-axis
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e Vertical to hit z-axis at value of lowest point, upper end across from highest point
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The use of stock data provides an opportunity to consider how the meaning of a best-fit
line may depend on the context and the time scale of the data.
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2.7 Comparing different interpretations
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Across the four questions, the tool presents a variety of possible interpretations of a
“best-fit” line. These include maximizing the number of points on the line, keeping similar
numbers of points on both sides, minimizing the distance from the line to the data points,
connecting selected points, and considering the context of the variables.
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The questions are designed to encourage users to think about what “best fit” means rather
than simply applying a predefined formula. Different interpretations can lead to different
candidate lines, so the meaning of “best” should be considered carefully in the context of
a modelling problem.
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3 Related fitting tools
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The tool also provides links to other R Shiny tools for further exploration of data fitting
and regression. These include Linear Regression, Non-Linear Regression, Non-Linear
Regression (XY), Multi Regression, Curve Fitting, and General Fitting.
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After exploring the meaning of a best-fit line, users can use these tools to investigate
different regression and curve fitting methods in greater detail.
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4 Conclusion

A “best-fit” line does not have meaning without a criterion for deciding what “best” means.
By exploring different possible definitions and considering different datasets and contexts,
we can better understand the ideas behind data fitting and mathematical modelling. We
hope that this R Shiny Find What Fits tool may help you think critically about how a
fitting model should be chosen. Good luck!
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