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Equations for Deriving Effect Sizes for Individual Predictors and
Sets of Predictors under Specified Conditions in Multiple Regression Analysis:

A Technical Report!
John L. Michela, Ph.D.2

Many published papers do not fully report effect sizes of predictor variables’ influences
on outcome variable scores. For example, many papers’ multiple regression (MR) analyses
report regression coefficients for individual predictors without providing each predictor’s unique
proportion of variance explained. This unique proportion may be obtained by squaring semi-
partial correlation (sr) values that are available as an option in many statistical analysis

programs.

This incompleteness of information occurs in many empirical reports concerning
students’ evaluations of teaching (SET). For example, in an MR analysis by Cannon and Cipriani
(2022), some of the predictor variables were included so that they could serve as validating
criteria for the SET rating response, and other variables were included to document distortion
in SET responses due to halo bias. In an article in reply to Cannon and Cipriani, Michela (in
press at the time of on-line posting of this report) argued that it is important to isolate the effect
sizes of as many of the validating and non-validating predictors as possible, so that the extent of

halo in SET response—the focus of the research by Cannon and Cipriani—could best be gauged.

Accordingly, this document provides equations for deriving effect sizes for individual
predictors and sets of predictors under specified conditions in MR analyses. The effect size
metric being obtained in each instance is either Pearson r or proportion of variance explained,

expressed as R? or sr2.

Some computations require availability of the overall F-ratio (i.e., for the complete MR
equation). If only the overall R? of an MR analysis is provided, its corresponding F-ratio is

obtained as:
F=(N-k-1)*R?)/(k*(1-R?). (1)

Here, N is the total number of survey respondents, and k is the total number of predictor

variables in the overall MR equation.
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By algebraic transformation of equation (1), R2 may be obtained from F as follows:
R2=(F*k)/((N-1)+ (k*(F-1))). (2)

The adjusted R? provides a correction for the overfitting that occurs in sample data, thus

providing a population estimate of R2. It is calculated as:
R? adj=1-(1-R)*(N-1)/N-k-1). (3)

If R2_adj is available but R? is not, the latter is recoverable from this transformation of (3):
R2=1-(1-R?_ad)) *(N-k-1)/(N-1)). (4)

When individual predictors’ unstandardized regression weights (bi) are given along with

the overall R? of the MR equation, their effect sizes are obtainable as sr2 values from:
sr2i=(Fi*(1-R?) /(N-k—1). (5)
For use in equation (5), Fi may be estimated from the square of the predictor’s t-ratio, because
t>=F. (6)

In practice, the table of coefficients from an MR analysis is likely to show some combination of
regression coefficients (bs), standard errors (SEs) or t-ratios that is sufficient for obtaining the

necessary quantities to insert into equation (5).

A Pearson correlation, r, generally is recoverable from an MR analysis when there are two
linear predictors (as in the case of Model 1 in Cannon and Cipriani’s paper). Given an overall R2,

and having calculated sr2. (that is, sr2 for the second of two predictors),
r1 = SQRT(R2? — s125), (7)
and vice versa for r. and sr2;.

The unique R? for a set of predictors (R2_change) is recoverable when the F-ratio unique

to that set (F_change) has been provided along with R? for the full equation (R2_full):
R?_change = (F_change * k_change * (1 — R2_full)) / (N — k_full - 1). (8)

Equation (8) is an algebraic transformation of a conventional equation for the F-ratio
(F_change) concerning addition or subtraction of a set of k predictors (k_change) in an MR

model:

F = ((N - k_full — 1) * R2_change) / (k_change * (1 — R2_full)). (9)
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