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A regression line can be put down on any scatter diagram. However, there
are two questions to ask: First, was there a non-linear association between the

 variables? If so, the regression line may be quite misleading (p 163). Even if

P

the association looks linear, there is a second question: Did the regression make ‘

sense? The second question is harder. Answering it requires some understanding

of the mechanism which produced the data. If this mechamsm is not understood )

LN ,4 .

fitting a line can be mtellectually dlsastrous
To make up an example, suppose an investigator does not know the formula

for the area of a rectangle.:He thinks area ‘ought to depend on. penmetcr Takmg‘

an empirical approach, he draws 20 typical rectangles, measuring the area and -

the perimeter for each one. The correlation coefficient:turns out to be 0.98—

-almost as good as Hooke’s law. The mvesugator concludes that he is really on

to somethmg His regressmn equation is -
“area = (1 60 inclies) X (perimeter) — 10. 51 square mches

(Area is measured m square mches and perimeter in mches )
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! Flgure 6. . Scatter diagram of area agamst penmeter for 20 rectangles the
regression 11ne is shown too. : -
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- There is a scatter diagram in figure 6, with one dot for each rectangle; the re-
gression line is plotted too. The rectangles themselves are shown in figure 7. The
~ arithmetic is all in order, but the regression is silly. The investigator should have
looked at two other variables, length and width. These two variables determine
both area and penmeter

area = length >< wndth ’ penmeter = 2(length + w1dth)

"Our straw-man investigator would never find this out by doing regresswns
- When looking at a regression study, ask yourself whether it is more like
Hooke’s law, or more like area and perimeter.” Of course,’ the area-perimeter

example is hypothetical. But many investigators do fit lines to data without -

facing the hard i 1ssues That can make a lot of trouble. n

. Technical note Example 1 in section 1 presented a regression equation for
v predlctmg income from education. This is a good way to describe the relationship -

between income and education. But it may not be. legitimate to interpret the slope
as the effect on income if ‘you: intervene to change education. The problem—the
effects of other variables may t be confounded with the effects of educatlon

‘Many investigators would use multlple regression to control for other van—_

ables. For instance, they might develop some measure for the socioeconomic
status of parents, and fit a multiple regression equation of the form

y=a+bXE+cXS,
‘where ‘

y = predicted income, E = ‘educational level
o S “measure of - parental status. -

The coefﬁc1ent b would be mterpreted as showing the effect of educatlon, con-
trolling for the effect of parental status el
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« " Figure 7. The 20 reciehgles themsel_ves;
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ThlS rmght give sen51ble results But it can equally well produce nonsense
Take the hypothetical mvestlgator who was working on the area of rectangles.
‘He could decide to'control for the shape of the rectangles by multiple regression,
using the length of the dlagonal to measure shape. (Of course, this isn’t a good
" measure.of shape, but nobody knows how to. measure status very - ‘well either.)
The. -investigator. would ﬁt a multxple regressmn equatlon of the form

predicted area = a + b X perimeter + cX dlagonal

He might tell himself that b measures the. effect of perimeter, controllmg for
the effect of shape. As a result, he would be even more confused than before.
The perimeter and diagonal do determine the area; but only by a non-linear

formula. Multlp]e regressmn is a powerful techmque but it is no substltute for
understandmg ‘

ER




