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The Durbin-Watson Test is a fundamental statistical tool utilized to diagnose the presence of

autocorrelation (serial correlation) in the residuals of a regression analysis. This test is especially

crucial when analyzing time-series data, where the observations are naturally ordered, making

independence violations common. Autocorrelation occurs when the errors from one time period are

correlated with the errors from previous time periods, violating one of the key assumptions of

Ordinary Least Squares (OLS) regression.

Performing this test within SPSS involves a structured procedure integrated directly into the linear

regression module. After importing and defining your dataset, you navigate to the "Analyze" menu,

select "Regression," and then "Linear." Within the subsequent dialogue box, after assigning your

dependent and independent variables, the Durbin-Watson option is activated under the "Statistics"

submenu. Running the test provides a key statistic--the Durbin-Watson value. Ideally, a value near

2 suggests the absence of serial correlation, whereas values approaching 0 or 4 signify positive or

negative autocorrelation, respectively. Understanding this procedure ensures the validity and

efficiency of your regression estimates.

The Importance of Uncorrelated Residuals in Regression

One of the most critical assumptions underlying classical linear regression models is that there is

no correlation between the error terms, also known as the residuals. This assumption implies that

the error at any given observation point is completely independent of the error at any other

observation point. When this assumption is violated due to the presence of serial correlation or

autocorrelation, the standard errors of the regression coefficients become biased and inefficient.

While the coefficient estimates themselves remain unbiased, the resulting standard errors are

typically underestimated, leading to inflated t-statistics and potentially incorrect conclusions about

the statistical significance of the predictors.

Ensuring that this core assumption is met requires a specific diagnostic measure, which is why we

perform the Durbin-Watson Test. This test is specifically designed to detect the presence of first-

order autocorrelation in the residuals of a time-series regression model. First-order autocorrelation

means that the error in the current period is related only to the error in the previous period. By

running this diagnostic, researchers can objectively determine if remedial action is necessary

before drawing final conclusions from the regression output.

Defining the Durbin-Watson Hypotheses and Statistic

The Durbin-Watson test employs a clear framework of hypotheses testing to evaluate the presence

of serial correlation. The test is structured to challenge the assumption of independence within the

residuals:
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H0: There is no correlation among the residuals (i.e., the errors are independent). This is the

desired outcome for a valid OLS model.

HA: The residuals are autocorrelated (i.e., serial correlation exists). This outcome suggests a

model specification issue or the need for adjustments.

The test statistic for this test, denoted as 'd', is derived from the difference between adjacent

residuals and is approximately equal to 2 multiplied by (1 minus r), where 'r' is the sample

autocorrelation of the residuals. Mathematically, the formula ensures that the statistic will always

fall between 0 and 4, providing a concise scale for interpretation.

Understanding the range of the test statistic is paramount for correct inference. The statistic

provides immediate insight into the nature and severity of the potential correlation:

A test statistic of 2 indicates no serial correlation. This value perfectly aligns with the assumption

that the residuals are independent, supporting the null hypothesis (H0).

The closer the test statistic is to 0, the more evidence there is of positive serial correlation.

Positive correlation means that a positive residual is likely to be followed by another positive

residual, and a negative residual by another negative residual.

The closer the test statistic is to 4, the more evidence there is of negative serial correlation.

Negative correlation means that a positive residual is likely to be followed by a negative residual,

and vice versa.

Practical Interpretation: The Rule of Thumb

While rigorous testing involves comparing the calculated Durbin-Watson statistic against critical

values (dL and dU) based on the sample size and the number of predictors, a commonly used

pragmatic measure is the "rule of thumb." This rule simplifies the decision process, particularly in

preliminary analysis or when exact critical value tables are unavailable. As a general guideline, test

statistic values falling within the range of 1.5 and 2.5 are considered acceptable, suggesting that

any existing autocorrelation is not severe enough to warrant major concern or model restructuring.

However, values outside of this liberal range--specifically those significantly lower than 1.5 or

higher than 2.5--could strongly indicate that autocorrelation is a serious problem requiring

intervention. If the observed statistic falls between the rule of thumb limits and the strict critical

limits (dL to dU), the test is inconclusive, and more rigorous critical value analysis or specialized

software output may be required for a definitive conclusion. The following step-by-step example

demonstrates how to calculate and interpret the Durbin-Watson Test for a typical regression model

using the powerful capabilities of SPSS.
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Example: Setting Up Data for Durbin-Watson Analysis in SPSS

To illustrate the practical application of the Durbin-Watson test, let us consider a sample dataset

within SPSS containing information about various basketball players. This dataset includes metrics

such as points scored, assists recorded, rebounds achieved, and an overall player rating. Our goal

is to assess whether a multiple linear regression model designed to predict player rating is free

from serial correlation.

The dataset, structured for analysis in SPSS, appears as follows:

For this specific analysis, we hypothesize that a player's performance metrics--points, assists,

and rebounds--are effective predictor variables influencing their overall rating. Therefore, rating

will serve as our response (dependent) variable, while the three performance statistics will serve as

our predictor (independent) variables. This setup is the necessary prerequisite before initiating the

regression analysis and subsequent diagnostic testing in SPSS.

Executing the Linear Regression and Test Activation

The process of running the regression and simultaneously requesting the Durbin-Watson Test

begins by accessing the appropriate statistical module in SPSS. First, navigate to the main menu

bar and click the Analyze tab. From the extensive drop-down menu that appears, hover over
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Regression, and then select Linear. This action opens the primary dialogue box where the model

specification occurs.

The menu navigation pathway is intuitive:

In the newly opened "Linear Regression" window, the variables must be correctly assigned based

on the model. Drag the response variable, rating, to the Dependent panel. Subsequently, drag the

predictor variables--points, assists, and rebounds--to the Independent(s) panel. This action

defines the regression equation that SPSS will estimate.

Visual confirmation of the variable assignment:
ARABPSYCHOLOGY.C

OM

https://scales.arabpsychology.com/?p=124772
https://scales.arabpsychology.com
https://scales.arabpsychology.com


How to Perform a Durbin-Watson Test in SPSS to Detect Autocorrelation 6

PSYCHOLOGICAL SCALES scales.arabpsychology.com

Once the variables are set, the next crucial step is to activate the specific diagnostic test. Click the

Statistics button, which opens a secondary dialogue window dedicated to selecting various model

diagnostics and summary measures.

Within the "Linear Regression: Statistics" window, locate the section labeled Residuals. Under this

section, ensure that the checkbox next to Durbin-Watson is selected. This tells SPSS to calculate

and report the statistic upon execution of the regression.

Checking the appropriate option:ARABPSYCHOLOGY.C
OM
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After selecting the option, click Continue to close the Statistics window, and then click OK in the

main Linear Regression window to run the analysis. SPSS will automatically generate the

comprehensive output, including the requested Durbin-Watson statistic.

Analyzing the SPSS Output and Interpretation

Upon execution, the results are displayed in the SPSS Output Viewer. The Durbin-Watson test

statistic is conventionally reported in the Model Summary table, which provides an overview of the

model's overall fit alongside measures like R, R-Square, and Adjusted R-Square.

The full output, including the relevant Model Summary table, is shown below:
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By examining the Model Summary table, we can clearly identify the calculated Durbin-Watson

statistic, which, in this specific example, turns out to be 2.392. The next step is to interpret this

value in the context of our theoretical framework. Since the test statistic is close to 2, it indicates a

low level of serial correlation in the residuals.

ARABPSYCHOLOGY.C
OM

https://en.wikipedia.org/wiki/Residual_(statistics)
https://scales.arabpsychology.com/?p=124772
https://scales.arabpsychology.com
https://scales.arabpsychology.com


How to Perform a Durbin-Watson Test in SPSS to Detect Autocorrelation 9

PSYCHOLOGICAL SCALES scales.arabpsychology.com

Applying the general rule of thumb (1.5 to 2.5), the value of 2.392 falls comfortably within this

acceptable range. Therefore, based on the Durbin-Watson Test, we do not have sufficient

evidence to reject the null hypothesis (H0). We conclude that autocorrelation is not considered a

significant problem in this linear regression model, and the results derived from the OLS estimation

can be considered reliable in terms of their standard errors.

Strategies for Correcting Identified Autocorrelation

If the analysis results in rejecting the null hypothesis--meaning the Durbin-Watson statistic falls too

close to 0 or 4--it indicates that significant autocorrelation is present. Addressing this issue is

critical for drawing valid statistical inferences. Researchers have several strategic options available

to correct this problem, depending on the nature of the serial correlation:

For positive serial correlation (DW close to 0), a primary solution involves adjusting the model

specification by considering the addition of lags of the dependent variable and/or the independent

variables. Adding a lagged dependent variable (e.g., Yt-1) as a predictor often captures the time

dependence present in the residuals, effectively modeling the autocorrelation into the structure of

the regression equation itself.

For negative serial correlation (DW close to 4), researchers should rigorously check to ensure

that none of the variables used in the model are overdifferenced. Overdifferencing, a common

issue in time-series analysis when differencing is applied unnecessarily or excessively, can

artificially induce a pattern of alternating positive and negative errors, resulting in a DW statistic

close to 4.

For seasonal correlation, which manifests as correlations at specific periodic intervals (e.g.,

quarterly or annually), consider adding seasonal dummy variables to the model. Alternatively, more

advanced time-series methodologies, such as Seasonal Autoregressive Integrated Moving

Average (SARIMA) models, might be necessary to adequately model the complex error structure.

Utilizing these corrective strategies ensures that the final linear regression model adheres to the

fundamental assumptions, leading to more robust and trustworthy statistical conclusions.

The following resources explain how to perform other common statistical tasks in SPSS:ARABPSYCHOLOGY.C
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