Analysis of Variance (ANOVA) for Simple Linear Regression

The variability inY values can be partitioned into two pieces.
(Y = Y)? = P (Y - Y)? + (Y - V)2

Total Sum of Squares = Regression Sum of Squarest+ Error (or Residual) Sum of Squares

SSTO = SSREG + SSE
We can organize the results of a simple linear regression analysis in an ANOVA table.

Source D.F. SumofSquares Mean Square F P-value

MSREG MSREG P(T2 > MSREG) T2 ~ F(deEG7de)

Regression dfrea SSREG e e
Error dfg SSE MSFE
Total dfro SSTO
Source D.F. Sum of Squares Mean Square F P-value
N _ n V. V)2
Regression 1 m (Y- Y)? Zi:l(? L8, MSREG — p(1% > MSREG) 72 . F(1,n— 2)
n 9 :-L (Yv—f/v)2
Error  n-—-2 Y, (Vi-Yi)? 2im (V) =1

Total n—1 Y, (V;i-Y)?

TheF—statistic% is used to test

Ho: i {Y|X} =0y versus Hy: u{Y|X} = By + 51X for somep; # 0.
orHy: 1 =0vs. Hy : p1 # 0 for short. The test is equivalent to thdest that we learned about previously

because

22
(1) F= Mj\iﬁgG = ﬁf s=t> and (2) T? ~ Fwithlandn —2d.f. <= T ~twithn —2d.f.
[SE(3)]




The F-statisticMJ@ISgG is a special case of the-statistic used to compare full and reduced models.

[RSS(red.) — RSS(full)]/[dfrss(red.) — dfrss(run)]
RSS(full) /dfrgs(tui)

Recall that our null and alternative hypotheses are
Ho: i {Y|X} =05y versus Hy : u{Y|X} = By + 51X for someg; # 0.

The full model corresponds to the situation whgiecan be any value. The reduced model forGeso be
0, just like Hy. Write down formulas for RSS(red.), RSS(fulifrgs rea.), @anddfrssrany for the special

case of simple linear regression; and show that the resulting reduced vs. full Matistic is the same as

_ MSREG
= MSE

B 4 _ SSREG |, SSE
Because5STO = SSREG + SSE, we may writel = 255" + <0 -

S*?T% is the proportion of total variation in thg values that was not explained by the regression oih X .

The remaining proportion of variation in thé values isl — 225 = SSBEG - This quantity — known as the
coefficient of determinatior is the proportion of the variation in thg values that was explained by the
regression ot” on X.

It can be shown that the coefficient of determination is equal to the square of the sample linear correlation coeffi

cient betweenX andY'.
SSE  SSREG 9

T §STO ~ SSTO
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