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FIGURE 11.3 \
Plotof E(Y) = E(Y) = By + Byx; + Bax,
Bo+ Bixi + Bax

/

Xy
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FIGURE 114 v

Plot of E(Y) =

Bo+ Bixi + Baxo +
_Bsxixy + ﬂ‘ax,2 + Bs Xzz

E(Y) = By + Bi1x) + Baxy + B3x1x; "'343‘% + Bsxg
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Least-Squares Estimators for the Simple Linear Regression Model

n
1. By = =X, where S,y = Z(xi —X) (i — ) and S = Y (xi — %)
i=1
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Properties of the Least-Squares Estimators; Simple Linear Regression /

1. The estimators Bo and B are unbiased—that s, E(8;) = B;, fori = 0, 1.

2. V(Bo) = cooo?, where coo = 3 x2/(nSy).
o 1
3. V(B1) =c10?, wherec;; = —.
po
4. Cov(Bo, B1) = co10%, where cq = .
pod

5. An unbiased estimator of o2 is §2 = SSE/(n — 2), where SSE
Syy - .Blsxy and Syy = Z()’i - y)z-
If, in addition, the ¢;, fori = 1,2, ..., n are normally distributed,

6. Both By and B, are normally distributed.
(n—2)8?
2

7. The random variable has a x?2 distribution with n — 2 df.
8. The statistic S? is independent of both B¢ and S, .
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11.5 Inferences Concerning the Parameters 8; 585

Test of Hypothesns for 3,

Ho Bi = Buo. v ‘.
: ,6, > ﬁ,o _, (upper—tail rejection region),

- 4 ,8, < ﬂ,o (lower-tall rejectxon region),

) ﬂ; # ﬂ,o (two-taﬂed rejection region).

Test statistic: T = ﬁs £,

t> 1y (upper-tail alternative),
Re_]ecuon reglon _ t < ——ta (lower-tail alternative),
e m > tap2 | (two-tailed alternative),

' where
' Zx |
‘ i nSxx ’
Notlce that t,, is based on (n— 2) df.

1
Coo— and Cu—-S—-
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A 100(1 — a) % Confidence Interval for 3,
Bi £ tapS /i,

where

2 xf

nS,,

Cco0 = and ¢ = SL
X.
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A Test for 0 = ay 3, + a1 8,

H0:9=90,
9>90,

H,:386 <86,
6 # 6.

Test statistic: T =

agzx + a} — 2apa;X
S n
Sxx
t > ty,
Rejection region: { t < —1,,
|t > ta/2.

Here, ¢, and ¢, are based on n — 2 df.
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The corresponding 100(1 — )% confidence interval for 8 = aofy + a0, is as
follows.

A 100(1 — )% Confidence Interval for 8 = a3, + a1,

2
X; —
agz i Iaf—2' \%
n
Sxx

0 % t,8

where the tabulated 1,/, is based on n — 2 df.

A 100(1 — a)% Prediction Interval for Y when x = x*

A ’ 1 (x* =72
Bo+ Bix* £ t.,/zs\/l -+ S______)_
n Sxx

In attempting to place a bound on the error of predicting ¥, we would expect the
error to be less in absolute value than

1 (x*—7x)2
ty2S 14—+ ——F—
/2 \/ +n+ 5.

with probability equal to (1 — ).




