Chapter 12

e Prediction. New value for the covariates is

XIO - (17 L105 L20y -5 xkO)-

A (1 — @) confidence interval for the mean response E(Yj|xg) is

Yo — ta/2,n—k—-15 x/o(X'X) " 'xo, Yy + taj2,n—k—151/ X/O(X/X)_IXO} :

where i
Yo = Bo + Zﬁj%o-
j=1

A (1 — «) prediction interval for the new observation Yj is

Yy — ta/Q,n—k—IS\/l + x’O(X’X)_lx(]? Yy + ta/Q,n—k—IS\/l + X’O(X'X)_lxo .

e Coeflicient of determination

R2_SSR_1_SSE
- SST T SST
Adjusted coefficient of determination
2o SSE/(n—k—1)
adj ™ SST/(n —1)
o (), statistic
s? —62)(n —

R G i)
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where p is the number of model parameters, s? is the mean square error for the
candidate model, 62 is the mean square error from the most complete model. One
chooses the model with minimal C,.

Chapter 13

e One-way ANOVA. Assumptions: k samples of sizes ny,na, ...,nx (from k pop-
ulations) are independent and normally distributed with means pq, ps, ..., x and
common variance o?.

Hypothesis

Hy:pg = po= ... = g
Hiy @ p; # pj for at least one pair (4, j)
e Model. Data

Y;j = U + €ij, 1= 1, ...,k’7 j = 1, cey Ny €5 Y N(O,O’Q).



An alternative form

1 k
Yij=p+a;+e6;5, p= %Zuz
i=1
(o is called the effect of the i-th treatment)
Hy:aci1=as=...= 0, =0

Hy : «; # 0 for at least one ¢

e Means and sums of squares:

1 v 1 k a ( k )
}/Z = }/;7 Y. =— n; r; N = n; |,
nz; ! N; ;
k n;
SST =33 (¥, V)
i=1 j=1
(total sum of squares),
k n;
554337~ V)
i=1 j=1

(treatment sum of squares),

k n;
SSE =3 (V; - Y;)?

i=1j=1

(error sum of squares).
e Properties:

1) SST = SSA+ SSE,

)

2) SSA and SSE are independent,

3) SSE/02 ~ X%V—Iw

4) SSA/o? ~ x3_, under H,.

e Test statistic
SSA/(k—1)

F= .

SSE/(N — k)

Under Hy F' has the Fisher distribution with £ — 1 and N — k degrees of freedom.
Test: if ' > fo p—1,n—k, then Hy is rejected.



