
Value Estimate Formula Estimated Standard Error Test Statistic Two-sided CI

β1 b1

∑n
i=1(Xi − X̄)(Yi − Ȳ )∑n

i=1(Xi − X̄)2
s[b1] =

√
MSE∑n

i=1(Xi − X̄)2
b1 − β1
s[b1]

∼ tn−2 b1 ± t1−α/2;n−2s[b1]

β0 b0 Ȳ − b1X̄ s[b0] =

√
MSE

[
1

n
+

X̄2∑n
i=1(Xi − X̄)2

]
b0 − β0
s[b0]

∼ tn−2 b0 ± t1−α/2;n−2s[b0]

E(Yh) Ŷh
b0 + b1Xh or
Ȳ + b1(Xh − X̄)

s[Ŷh] =

√
MSE

[
1

n
+

(Xh − X̄)2∑n
i=1(Xi − X̄)2

]
Ŷh − E[Yh]

s[Ŷh]
∼ tn−2 Ŷh ± t1−α/2;n−2s[Ŷh]

Yh(new) Ŷh
b0 + b1Xh or
Ȳ + b1(Xh − X̄)

s[pred] =

√
MSE

[
1 +

1

n
+

(Xh − X̄)2∑n
i=1(Xi − X̄)2

]
Yh(new) − Ŷh
s[pred]

∼ tn−2 Ŷh ± t1−α/2;n−2s[pred]

σ2 MSE

∑n
i=1(Yi − Ŷi)

2

n− 2

(n− 2)MSE

σ2
∼ χ2

n−2

(
(n− 2)MSE

χ2
1−α/2;n−2

,
(n− 2)MSE

χ2
α/2;n−2

)

εi ei Yi − Ŷi

Source of Variation Sum of Squares Degrees of Freedom Mean Square

Regression

SSR =
∑n

i=1(Ŷi − Ȳ )2

= b21
∑n

i=1(Xi − X̄)2 =

[∑
(Yi − Ȳ )(Xi − X̄)

]2∑
(Xi − X̄)2

1 MSR =
SSR

1
= SSR

Error SSE =
∑n

i=1 e
2
i =

∑n
i=1(Yi − Ŷi)

2 n− 2 MSE =
SSE

n− 2

Corrected Total SSTO =
∑n

i=1(Yi − Ȳ )2 = SSR + SSE n− 1

Coefficient of Determination: R2 =
SSR

SSTO

1


