
Stat 378 – Applied Regression Analysis

Formula Sheet

• The Total Sum of Squares: Let Jn be the n× n matrix with all entries being 1.

SST = ~Y ′~Y − 1

n
~Y ′Jn~Y =

n∑
i=1

(Yi − Ȳ )2

• The Residual Sum of Squares:

SSRes = ~Y ′(In −X(X ′X)−1X ′)~Y = ~Y ′~Y − β̂′X ′~Y =
n∑

i=1

(Yi − Ŷi)2

• The Sum of Squares for Regression:

SSR = SST − SSRes = β̂′X ′~Y − 1

n
~Y ′Jn~Y =

n∑
i=1

(Ŷi − Ȳ )2

Standardized Scores

• For an individual slope:

t =
β̂j − βj
σ̂
√
Cjj

∼ t(n− p)

• For a subset of slopes:

F =
(β̂1 − ~β1)

′(X ′1X1)(β̂1 − ~β1)

r MSRes

∼ F (r, n− p)

F =
SSRes(reduced)− SSRes(full)

r MSRes

∼ F (r, n− p)

• For all slopes:

F =
MSR

MSRes

∼ F (k, n− p)

• For E(Y |~x0):

t =
Ŷ0 − E(Y |~x0)

σ̂
√
~x0 ′(X ′X)−1~x0

∼ t(n− p)

• For Y0 = ~x0
′~β:

t =
Ŷ0 − Y0)

σ̂
√

1 + ~x0 ′(X ′X)−1~x0
∼ t(n− p)

1


