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Analyzing relationships between variables often requires specialized statistical tools, especially

when the connection is non-linear. Logarithmic regression is a powerful method used when the

rate of change decreases or increases dramatically over time--a common pattern in natural

science, economics, and biology. Although it models a curved relationship, it is fundamentally a

form of linear regression applied to transformed data.

For students and professionals needing quick, accurate calculations, the TI-84 calculator serves as

an indispensable tool. This device simplifies complex statistical procedures, allowing users to fit a

logarithmic model by simply inputting data into the list editor and selecting the appropriate option

from the CALC menu. Understanding this process ensures that you can rapidly determine the

best-fit curve and retrieve crucial statistical output, such as the final equation and the correlation

coefficient, which quantifies the strength and direction of the relationship.

Understanding Logarithmic Regression Models

A logarithmic regression model is specifically designed for scenarios exhibiting saturation effects.

This means that as the independent variable increases, the dependent variable changes quickly

initially but then approaches an asymptote, or a limit, without ever crossing it. Situations such as

learning curves, the decay of biological substances, or the diminishing returns on investment often

exhibit this distinct pattern, making the logarithmic model the most appropriate choice for accurate

prediction.

This method differs significantly from standard linear regression modeling, which assumes a

constant rate of change across the entire domain. By utilizing the natural logarithm of the

independent variable, logarithmic regression linearizes the relationship, enabling the calculation of

precise regression coefficients. This transformation allows statisticians to capture complex real-

world dynamics where the impact of early units of input is far greater than the impact of later units,

ensuring a more accurate representation of the underlying phenomenon.

The following illustration clearly depicts a characteristic logarithmic decay curve. Notice how the

initial drop is steep, but the curve flattens out significantly as the predictor variable continues to

increase, approaching a horizontal asymptote:
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In contexts displaying this specific curved shape--whether modeling growth or decay--the

mathematical link between the predictor variable (x) and the response variable (y) is best

described by this specialized regression technique. Choosing the correct model type is the

foundation of sound data analysis and reliable prediction.

Deconstructing the Logarithmic Equation

The mathematical representation of a logarithmic model is straightforward, focusing on the natural

logarithm transformation. Understanding each component of the equation is vital for interpreting

the results generated by the TI-84 calculator. The standard form for the logarithmic regression

equation takes the following structure:

y = a + b*ln(x)

This equation is essentially a linear structure where ln(x) acts as the new independent variable,

allowing the calculator to efficiently calculate the best-fit parameters using standard least squares

methodology. This process ensures that the sum of the squared residuals--the vertical distances

between the actual data points and the predicted curve--is minimized.

y: The Response variable, which is the outcome that the model attempts to predict or explain

based on changes in x.

x: The Predictor variable, the independent factor that drives the response. It is mathematically

critical that x be a positive value (x > 0) since the natural logarithm is undefined for zero or

negative values.

a, b: These are the regression coefficients. a is the y-intercept (the predicted value of y when ln(x)
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equals zero), and b is the slope. The slope b describes the change in y for a one-unit change in

ln(x), defining the curve's specific shape and orientation.

The interpretation of the slope coefficient b must be handled carefully, as it describes the effect on

y of a proportional change in x, rather than an absolute change. A positive b indicates logarithmic

growth, while a negative b indicates logarithmic decay.

Preparing the Sample Data for Regression

To demonstrate the practical steps involved in fitting this model, we will utilize a specific sample

dataset. This dataset illustrates the characteristic pattern where the response variable (y)

decreases rapidly as the predictor variable (x) increases, but this rate of decrease slows down over

time. Accurate data management is the first step toward successful regression analysis.

Regression analysis is built upon paired data, meaning that every observation in the predictor list

must correspond directly to its partner observation in the response list. Prior to entering the data, it

is advisable to ensure that the TI-84 calculator has its statistical diagnostics enabled. If metrics like

the correlation coefficient (r and r2) do not appear in your final output, you must activate the

DiagnosticOn feature found in the CATALOG menu (press 2nd > 0), followed by pressing ENTER

twice to save the setting.

Step 1: Entering the Dataset into the TI-84 List Editor

The essential first procedural step is inputting the raw data values into the calculator's statistical

lists. Begin by pressing the STAT key, which accesses all statistical calculation menus. From the

primary menu that appears, select option 1: EDIT and press ENTER. This action opens the List

Editor interface, where data is organized into columns L1, L2, L3, and so forth.

Carefully enter the predictor variable values (x) from the dataset into column L1. After completing
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L1, use the directional arrow to scroll right and move to column L2. Then, input the corresponding

response variable values (y) into L2. It is imperative that the order of the paired data points is

maintained, ensuring that the observation in row n of L1 matches the observation in row n of L2.

After inputting all six pairs of data points, your calculator screen should display the organized lists,

confirming that the numerical foundation for the subsequent regression analysis is accurate and

complete. If any existing data was present in L1 or L2, you must clear it first by navigating to the

top of the list, highlighting the list name (L1 or L2), pressing CLEAR, and then ENTER.

Step 2: Executing the Logarithmic Regression Model (LnReg)

Once the data is successfully verified in the lists, we can proceed to fit the logarithmic model.

Press the STAT key again. This time, use the directional arrow to scroll right and highlight the

CALC menu. This menu contains all the curve-fitting functions, including linear, quadratic,

exponential, and logarithmic regression.

Scroll down the CALC menu until you locate option 9: LnReg (Natural Logarithmic Regression).

Select this option and press ENTER. The TI-84 calculator will likely display a configuration screen

(RegEQ wizard) where you specify the parameters for the calculation. Confirm that Xlist is set to

L1 and Ylist is set to L2.

Optionally, to immediately visualize the curve, you may select Y1 in the Store RegEQ field. This

saves the derived equation into the calculator's graphing function. After confirming the list

assignments, scroll down to the Calculate option and press ENTER. The calculator executes the

least squares procedure and displays the summary statistics output screen.
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Step 3: Interpreting the Regression Results

The output screen provides the mathematically derived values for the regression coefficients, a

and b, necessary to construct the fitted equation. For our sample data, the output shows: a ≈
76.21296 and b ≈ -29.8634. Substituting these values into the standard logarithmic model form

yields the complete fitted equation:

y = 76.21296 - 29.8634 * ln(x)

The slope coefficient, b = -29.8634, indicates a strong negative relationship: as the natural log of

the predictor variable increases, the response variable decreases. The magnitude of this

coefficient quantifies the rate of decay captured by the logarithmic curve, a rate that is rapidly
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slowing down as x increases.

We must also examine the metrics of model fit. The correlation coefficient, r, and the coefficient of

determination, r2, are crucial for assessing the reliability of the model. A high r2 value (close to 1)

suggests that a large proportion of the variability in the response variable is successfully explained

by the logarithmic relationship, confirming that the choice of the logarithmic model was appropriate

for the underlying data pattern.

Applying the Fitted Logarithmic Model for Prediction

The primary goal of regression analysis is prediction. Using the newly derived logarithmic equation,

we can forecast the expected value of the response variable (y) for any given predictor variable (x),

provided that the x-value falls within the empirical range of the observed data points. This process

is known as interpolation, and it allows us to draw statistically sound conclusions about unobserved

points along the curve.

For example, if we wish to predict the value of y when the predictor variable x = 8, we substitute 8

into the fitted equation:

y = 76.21296 - 29.8634 * ln(8)

y = 76.21296 - 29.8634 * (2.07944)

y = 76.21296 - 62.1009

y ≈ 14.11

Therefore, based on the logarithmic trend observed in the initial dataset, the predicted response for

an x-value of 8 is approximately 14.11. This demonstrates the practical power of using the LnReg

function on the TI-84 calculator to accurately quantify and predict non-linear trends.

Advanced Considerations and Alternative Tools

While the TI-84 is an efficient tool for quick calculations, advanced statistical analysis often

requires comprehensive residual diagnostics to ensure the logarithmic model assumptions are

perfectly met. Residual plots, which show the difference between the observed y-values and the

predicted y-values, should ideally display random scatter with no discernible pattern. If a pattern

exists, it indicates that the logarithmic model may still be flawed or that a different non-linear

model, such as power or exponential regression, may provide a superior fit.

ARABPSYCHOLOGY.C
OM

https://en.wikipedia.org/wiki/Correlation_coefficient
https://education.ti.com/en/products/calculators/graphing-calculators/ti-84-plus-ce
https://scales.arabpsychology.com/?p=105833
https://scales.arabpsychology.com
https://scales.arabpsychology.com


How to Easily Perform Logarithmic Regression on a TI-84 Calculator 8

PSYCHOLOGICAL SCALES scales.arabpsychology.com

For complex scenarios or verification of calculator results, professional statistical software or high-

quality online tools are highly recommended. These utilities automate intricate calculations and

offer detailed diagnostic outputs that supplement the basic coefficients and R-squared values

provided by the TI-84.

Bonus: Feel free to use this online to automatically compute the logarithmic regression equation

for a given predictor and response variable.

Summary of Logarithmic Regression on TI-84

Mastering logarithmic regression on the TI-84 calculator empowers users to accurately model non-

linear relationships characterized by diminishing returns or accelerated decay. The core process

involves three key phases: accurate data entry (STAT > EDIT), model execution (STAT > CALC >

LnReg), and rigorous interpretation of the resultant regression coefficients and model fit statistics

like the correlation coefficient.

This technique is a critical component of statistical literacy, bridging the gap between raw, complex

data and a clear, mathematically derived relationship. By following these steps precisely, you

ensure that your statistical analysis is both robust and reliable, providing strong predictive insights

into various real-world phenomena.
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