Estimation and Prediction with the Regression Model

Major goals in using the regression model:
(1) Determining the linear relationship between Y and
X (accomplished through inferences about 3y)

(2) Estimating the mean value of Y, denoted E(Y), for a
particular value of X. . percent
Example: Among all people with drug amount 3.5 mg, ’
what is the estimated mean reaction time?

(3) Predicting the value of Y for a particular value of X.
Example: For a “new” individual having drug amount

3.5 mg, what is the predicted reaction time?
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* The point estimate for these last two quantities is the

same; itis: 1|, § T Fgmﬁmj + Hhat
Fétrﬁcu.(aw X wvalue .

Example: ~
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For X = 3,5/ /\\/: -O.1—\-O-7(305>: 2.35 secs
So for X=3.5 percet, the eshmated E(Y) i
7.35 q_.,wﬂ HLe_ Fr—ea[ic:f‘ﬁol Y value 1's 2»35,

* However, the variability associated with these point
estimates is very different.

* Which quantity has more variability, a single Y-value
or the mean of many Y-values?
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This is seen in the following formulas:
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100(1 — )% Confidence Interval for the  mean value of
Yat X =x,:
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where to; based on n -2 d.f.

100(1 — a)% Prediction Interval for 42 an individual
new value of ¥ at X = x;;:
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where ty2 based on n - 2 d.f.

The extra “1” inside the square root shows the

prediction interval is wider than the CI, although they
have the same center.

Note: A “Prediction Interval” attempts to contain a
random quantity, while a confidence interval attempts
to contain a (fixed) parameter value.
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The variability in our estimate of E(Y) reflects the fact

that we are merely estimating the unknown o and f;.

The variability in our prediction of the new Y includes
that variability, plus the natural variation in the Y-
values.

Example (drug/reaction time data): Reeall' SSyx = | O)
95% Cl for E ith X =3.5:
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95% PI for a new Y having X = 3.5: 3.24 seconds,
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