CONFIDENCE BANDSUnder the simple linear model, we obtained the standard error of ÃE

(Y|x):s.e (

ÃE

(Y|x)) =

Ã_s 1

2

n x x

SXX

+

- ( )

If we plot the least squares regression line, and then for each point (x,y) on the line plotthe points (x,y ± s.e (

(Y|x)), we will get two curves, with equationsy =

Ãh0

+

Ãh_1

x ± Ãs 1

2

n

x x

SXX

+

-( ).What kinds of curves are these? We will answer this a little more generally, looking atcurves of the form(*)y =

h0

+

h1

x ±

c

n xx

SXX

1

2

+

-

( )

,for some constant c. These are called confidence bands. For example, if we choose c =t

, where t is the 95th

95% CI50095% CIR-Squared = 0.974Y = 0.159483 + 1.22769X

12Regression Plot98765

095% CIR-Squared = 0.427Y = -11.0869 + 2.63482X

Regression PlotWe need the following criterion for determining what type of curve a quadratic equationin x and y describes:

Given the quadratic equationAx2 + Bxy + Cy2 + Dx + Ey +F = 0,if the discriminant B2 - 4AC is positive, then the graph of the equation is a hyporbola (ora pair of intersecting lines in the degenerate case). (For more information, see theMathworld website at )A little algebraic manipulation puts our equation (*) in the form(y -

Ãh0

-

Ãh1

x)2 =

cnxxSXX 2 2 1 +

-

( )

æ

è ç

ç ö

ø

÷

÷

.More algebra givesy2 - 2

xy +

Ãh_1

2x2 - c

SXX

x

2 2+ (terms of degree 1 and 2) = 0.So A =

2 -

c SXX 2

, B = - 2

Ãh 1 , and C = 1, givingB2 - 4AC = 4

1

2- 4[

Ãh_1