
28    Regression & Linear Modeling

such as this, and only model linear effects (which is common), you are asserting that b2 
is zero rather than testing whether it is zero or not. You will also be misestimating the 
model, which usually has the effect of underestimating the size of the effect. 

	 Ŷ = b0 + b1X1	 (2.1a)
	 Ŷ = b0 + b1X1 + b2 X1

2 	 (2.1b)

I think it is easy to argue that most researchers ignore this important assumption 
(as we almost never find discussions of curvilinearity in the research literature, and 
we almost never see tests of this assumption). In my book on logistic regression, I 
showed that curvilinear relationships are easy to find. Thus, I am skeptical that this 
assumption is met routinely. Classic examples from the health and social sciences 
include the relationship between arousal (i.e., stress) and performance (Loftus & 
Ketcham, 1992; Sullivan & Bhagat, 1992; Yegiyan & Lang, 2010),3 student achieve-
ment growth curves (Francis, Schatschneider, & Carlson, 2000; Rescorla & Rosenthal, 
2004), grade point average and employment in high school students (Quirk, Keith,  
& Quirk, 2001), dose-response relationships (Davis & Svendsgaard, 1990), and age 
and life satisfaction (Mroczek & Spiro, 2005).

3	 This is often attributed to Yerkes and Dodson (1908), or somewhat inaccurately referred to (sometimes by 
me personally) as an anxiety-performance curve. See Teigen (1994) for a historical overview of this large 
group of theories and studies.

Figure 2.2  �Curvilinear Relationship Between Student Age and Reading Achievement 
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DATA SOURCE: Francis, D., Schatschneider, C., & Carlson, C. (2000). Introduction to individual growth curve analysis. In 
D. Drotar (Ed.), Handbook of research in pediatric and clinical child psychology (pp. 51–73). New York, NY: Kluwer/Plenum.




