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The process of determining the line of best fit, also known as linear regression, is a fundamental

technique in statistics used to model the relationship between two variables. Utilizing a powerful

graphing calculator like the TI-84 calculator streamlines this complex calculation, providing

immediate graphical and numerical results. Before beginning, it is essential to understand that

finding this specific line involves minimizing the sum of the squared residuals, ensuring the line

truly represents the central trend of the data points.

Once the requisite data has been meticulously entered into the calculator's lists, the user navigates

through the statistical calculation menus. Specifically, selecting the "Stat" menu, moving to the

"Calc" submenu, and choosing the appropriate linear regression model--either "LinReg(a+bx)" or

"LinReg(ax+b)"--initiates the calculation. The choice between these two forms usually depends on

the convention preferred in a specific curriculum, but mathematically, they yield identical results for

the relationship. Upon execution, the calculator outputs the equation coefficients, the correlation

coefficient (r), and the coefficient of determination (r-squared), providing a comprehensive

statistical summary of the relationship under scrutiny.

A line of best fit, formally known as the least-squares regression line, represents the best linear

model that describes the relationship between an independent variable (x) and a dependent

variable (y) within a given dataset. This line is crucial for predicting future values and quantifying

the strength and direction of the linear association between the variables.

This tutorial provides a meticulous, step-by-step example detailing how to utilize the advanced

functions of the TI-84 graphing calculator to calculate the line of best fit for a sample dataset. For

demonstration purposes, we will use the following paired data:

Understanding the Theory of Linear Regression

Before diving into the mechanics of the calculator, grasping the underlying principles of linear

regression is vital. Linear regression seeks to model the relationship between two variables by

fitting a straight line to observed data. The general form of the line is often expressed as $y = ax +

ARABPSYCHOLOGY.C
OM

https://en.wikipedia.org/wiki/Linear_regression
https://education.ti.com/en/products/calculators/graphing-calculators/ti-84-plus-ce-family
https://en.wikipedia.org/wiki/Correlation_and_dependence
https://en.wikipedia.org/wiki/Correlation_and_dependence
https://en.wikipedia.org/wiki/Coefficient_of_determination
https://en.wikipedia.org/wiki/Data_set
https://en.wikipedia.org/wiki/Linear_regression
https://en.wikipedia.org/wiki/Linear_regression
https://scales.arabpsychology.com/?p=105775
https://scales.arabpsychology.com
https://scales.arabpsychology.com


How to Calculate Line of Best Fit on a TI-84 Calculator: A Step-by-Step Guide 3

PSYCHOLOGICAL SCALES scales.arabpsychology.com

b$ or $y = a + bx$. The coefficient 'a' represents the slope of the line, indicating the change in the

dependent variable (y) for every one-unit change in the independent variable (x), while 'b'

represents the y-intercept, the value of y when x is zero.

The calculation performed by the TI-84 is known as the Ordinary Least Squares (OLS) method.

This method determines the unique line that minimizes the sum of the squared vertical distances

(residuals) from each data point to the line itself. This minimization process ensures that the

resulting line is optimally positioned to represent the overall trend of the data, thereby minimizing

prediction errors. When interpreting the final results, always remember that correlation does not

necessarily imply causation, even when a strong line of best fit is established.

Furthermore, the calculator provides two crucial metrics for assessing the quality of the fit: the

correlation coefficient (r) and the coefficient of determination ($r^2$). The value of 'r' ranges from

-1 to 1, indicating the strength and direction of the linear relationship. A value close to 1 indicates a

strong positive linear relationship, while a value close to -1 indicates a strong negative linear

relationship. A value near zero suggests little to no linear relationship. The $r^2$ value, conversely,

represents the proportion of the variance in the dependent variable that is predictable from the

independent variable, offering a measure of how well the regression predictions approximate the

real data points. Understanding these metrics is essential for accurate statistical analysis.

Step 1: Preparing the Calculator and Enabling Diagnostics

To ensure that your TI-84 provides the complete statistical output, including the correlation

coefficient (r) and the coefficient of determination ($r^2$), it is often necessary to activate the

Diagnostic feature. While modern TI-84 models often have this setting enabled by default, older

versions or recently reset calculators require manual activation. Failure to perform this check may

result in the calculator only displaying the 'a' and 'b' coefficients without the crucial goodness-of-fit

indicators.

To enable Diagnostics, first press the 2nd key, followed by the 0 key (which accesses the

CATALOG menu). The CATALOG contains every function available on the calculator, listed

alphabetically. Scroll down extensively until you locate the function labeled DiagnosticOn. Press

ENTER to select this function, and then press ENTER again to execute the command. The screen

will momentarily display "Done," confirming that the calculator is now configured to show 'r' and

'$r^2$' during regression calculations.

It is good practice to clear any previous data from the lists before starting a new regression

analysis to prevent confusion or accidental inclusion of irrelevant data points. To clear the lists,

press STAT, navigate to the EDIT menu, and select option 4, ClrList. After selecting this option,

specify the lists you wish to clear, typically L1 and L2 (accessed by pressing 2nd and 1, followed

by a comma, and then 2nd and 2). Executing this command ensures a clean slate for the current
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dataset, improving the reliability and integrity of the subsequent regression analysis.

Step 2: Entering and Managing the Dataset

The initial and most critical phase of statistical analysis on the TI-84 is accurate data entry. Any

errors made during this step will render the resulting line of best fit and associated statistics invalid.

This process requires organizing the independent variable data (x-values) into one list and the

dependent variable data (y-values) into a corresponding list, ensuring that the paired values align

horizontally.

To begin data entry, press the dedicated STAT button, which accesses all statistical functionalities.

From the subsequent menu, select option 1, which is EDIT. This action opens the list editor,

typically displaying lists L1, L2, L3, and so on. We will use L1 for the independent x-values and L2

for the dependent y-values. Carefully input each x-value into column L1, pressing ENTER after

each entry to move to the next row. Once L1 is complete, use the right arrow key to move the

cursor to the top of column L2.

Proceed to enter the corresponding y-values into column L2, maintaining the precise order of the

pairings. It is imperative that both lists, L1 and L2, contain exactly the same number of data points;

a mismatch will cause a "DIMENSION MISMATCH" error when attempting the regression

calculation. After entering all values, take a moment to double-check the entered data against the

source table to confirm accuracy before proceeding to the calculation phase. For the example

dataset provided earlier, your screen should appear as follows:

Step 3: Executing the Linear Regression Calculation (LinReg)

With the data correctly stored in L1 and L2, the next step is to instruct the TI-84 calculator to
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perform the linear regression analysis. This calculation is accessed through the statistical test

menu, which houses all available regression and analysis functions. This is where the magic of the

least-squares method is applied to your data.

Press the STAT button once more, but instead of selecting EDIT, use the right arrow key to scroll

over to the CALC menu. The CALC menu contains various regression models (linear, quadratic,

exponential, power, etc.). Scroll down through the options until you locate the linear regression

function. You will typically see two options: LinReg(ax+b) (Option 4) and LinReg(a+bx) (Option 8).

Select LinReg(ax+b), which is the standard notation in many educational settings, and press

ENTER. The display should show the function on the home screen.

Modern TI-84 models (such as the Plus CE) will present a setup screen requiring input for Xlist,

Ylist, FreqList, and Store RegEQ. For older models, you must manually input the lists and the

location to store the equation, separated by commas. Specify L1 for the Xlist and L2 for the Ylist.

Crucially, the "Store RegEQ" function allows the calculated regression equation to be automatically

saved into the Y= function editor, which is necessary for plotting the line later. To store the

equation, position the cursor next to "Store RegEQ," and press VARS, scroll right to Y-VARS,

select Option 1: Function, and then select Y1. Your setup should look like the following image,

ensuring the calculator knows where to find the data and where to store the result:

Finally, scroll down to Calculate and press ENTER. The TI-84 will instantly process the data points

using the OLS method and display the detailed results screen.

Step 4: Interpreting the Regression Output

The results screen generated by the calculator contains all the statistical information required to

define and assess the quality of the line of best fit. This output is presented in the form of equation

parameters and crucial diagnostic statistics, which must be correctly interpreted to draw valid

conclusions about the dataset.

The calculator first defines the form of the equation: $y = ax + b$. It then provides the numerical

values for the coefficient $a$ (the slope) and the coefficient $b$ (the y-intercept). For our example
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data, the output shows: $a approx 1.14$ and $b approx 5.493$. Therefore, the calculated line of

best fit is: y = 1.14x + 5.493. This means that for every one-unit increase in the independent

variable (x), the dependent variable (y) increases by approximately 1.14 units. The y-intercept of

5.493 represents the predicted value of y when x is zero.

The screen also provides the two critical diagnostic values (assuming diagnostics were enabled in

Step 1). The correlation coefficient (r) is typically displayed next, indicating the strength and

direction of the linear relationship. For our example, $r approx 0.9928$. Because this value is

extremely close to +1, it signifies a very strong positive linear correlation between the x and y

variables. This high 'r' value suggests that the linear model is highly appropriate for this data. The

second crucial value is the coefficient of determination ($r^2$), which represents the proportion of

variability in Y explained by the linear relationship with X. Our example shows $r^2 approx

0.9857$. This indicates that approximately 98.57% of the variation in y can be explained by the

variation in x using this linear model, suggesting an exceptional fit. The full output screen for the

calculation is shown below:

The calculated line of best fit is: y = 5.493 + 1.14x (Note: The TI-84 output typically lists 'a' first,

followed by 'b', matching the $y = ax + b$ format. When writing the equation, we maintain this

structure or use the equivalent $y = b + ax$ form as shown in the original content.)

Step 5: Plotting the Data and the Regression Line

While the numerical output is essential, visualizing the data and the calculated line of best fit

provides an indispensable check on the analysis. Plotting the data confirms that the linear model

visually matches the scattered points, ensuring there are no obvious non-linear patterns or

influential outliers that might skew the results. Since we stored the regression equation in Y1

during Step 3, the calculator is already prepared to graph the line.
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First, ensure the calculator is set up to display the scatterplot. Press the 2nd key, followed by Y=

(STAT PLOT menu). Select Plot 1 and ensure it is set to ON, with Type set to Scatterplot (the first

option), Xlist set to L1, and Ylist set to L2. This configuration prepares the calculator to draw the

individual data points.

Next, use the specialized statistical zoom function to automatically adjust the viewing window to

optimally fit all data points. Press the ZOOM key, which offers various graphing window options.

Scroll down the menu until you find option 9, labeled ZoomStat. Press ENTER. This command

scales the x and y axes precisely to encompass the minimum and maximum values of your L1 and

L2 data, simultaneously plotting the data points and the regression line stored in Y1.

The resulting display will show the scatterplot with the straight line of best fit superimposed directly

over the data points. For our example, the strong correlation (r close to 1) means the points should

cluster very closely around the plotted line, visually confirming the high coefficient of determination

($r^2$) found in the previous step. The resulting graphical output should look like the following:

Conclusion: Leveraging Statistical Insights

The ability to quickly and accurately calculate the line of best fit using the TI-84 calculator is an

invaluable skill for students and professionals alike. This procedure not only yields the predictive

equation but also provides critical metrics, such as the correlation coefficient (r), that quantify the

reliability of the model. By following these structured steps--entering data, executing the LinReg

command, and interpreting the output--you can effectively analyze linear relationships within any

bivariate dataset.

It is important to remember that the validity of the linear model depends heavily on the assumption

that the relationship between the variables is indeed linear. Always examine the scatterplot; if the
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data points suggest a curved trend (e.g., quadratic or exponential), a different regression model

should be selected from the CALC menu for a more accurate fit. Mastery of the TI-84's statistical

functions allows for rapid exploration of various models, leading to robust statistical conclusions.

For more complex analyses or when dealing with multiple explanatory variables (multiple

regression), specialized statistical software is necessary. However, for introductory statistics and

two-variable analysis, the TI-84 remains an indispensable tool for generating reliable least-squares

regression lines and their associated measures of fit and correlation.
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