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Ŷ = α̂ + β̂(x − x)

is the prediction of the value of Y for some given x . Question:
How close is Ŷ to the mean of Y , E (Y ), or to Y itself? In this
section we will find

Confidence interval for E (Y ) = α + β(x − x)

Prediction interval for Y , given a particular value of x.
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Confidence interval for E (Y )

The endpoints for a 100(1 − γ)% confidence interval for
E (Y ) = α + β(x − x) are

α̂ + β̂(x − x) ± ctγ/2(n − 2),

where

c =

√
nσ̂2

n − 2

√
1

n
+

(x − x)2∑n
i=1(xi − x)2

.

Details are given in class.
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The points (x1, y1), (x2, y2),....,(xn, yn) were used to estimate α
and β.
Suppose that we are given a value of x , say xn+1. A point estimate
of the corresponding value of Y is

ŷn+1 = α̂ + β̂(xn+1 − x).

However, ŷn+1 is just one possible value of the random variable

Yn+1 = α + β(xn+1 − x) + εn+1.

We will obtain a prediction interval for Yn+1, where x = xn+1.
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Prediction interval for Ŷn+1

The endpoints for a 100(1 − γ)% prediction interval for
Ŷn+1 are

α̂ + β̂(xn+1 − x) ± dtγ/2(n − 2),

where

d =

√
nσ̂2

n − 2

√
1 +

1

n
+

(xn+1 − x)2∑n
i=1(xi − x)2

.

Details are given in class.
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Prediction interval

Consider the example from chapter 4.6, where we measured
average January minimum temperature in degrees Fahrenheit with
the latitude of 56 U.S. cities from 1931-1960.versus. We show here
the 95% prediction interval for the average Jan minimum
temperature for the first 8 values given in the order below.
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Prediction interval

For example the 95% prediction interval of the average Jan
minimum temperature for the latitude of 31.2 degrees north of
equator is between 28.1672274 F and 57.64998 F.
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Confidence interval

We show here the 95% confidence interval for the mean average
Jan minimum temperature for the first 13 values given in the order
below.

For example the 95% confidence interval of the mean average Jan
minimum temperature for the latitude of 31.2 degrees north of
equator is between 39.519708 F and 46.29750 F.
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