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Solution to Montgomery exercise 15-17, 6th ed. (14-16, 5th
ed.)

The problem is an analysis of variance with a covariate x = hardness.
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We can now compute the test quantities for cutting speed (the treatment) and
the hardness (the covariate):

(555—55p)/(3=1) _ _2.40/2

Feuttingspeed = SSE/11 = 95.45/11 0.14
. _ (Byy—SSE)/(1) _ (3114.8-95.45)/1 _ 3019.35/1 _
Feovariate = SSg/11 - 95.45/11 — 95.45/11 — 347.90

The textbook computes the above quantities according to the following table
(which I do not find particularly useful):

Source of Degrees of
variation T Ty Y Y freedom 52
Cutting speed  97.73 75.8 58.8

Error 3459.2  3231.8 3114.3 95.45 11 8.68
Total 3556.9 33079 3173.6 97.85 13

Adjusted SSQ 2.40 2 1.20

The model can be reduced to: Y;; = po + 8o - 255 + Fyj

Bo = Suy/Sze = 3307.6/3556.93 = 0.93
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New residual variation: SSQ..s = 97.85 which is the residual variance for the
model without the treatment with 15-1-1=13 degrees of freedom.

Estimate for uncertainty variance: 5% = 97.85/13 = 7.53 ~ 2.72 .

The problem may also be formulated as a general linear regression model in
matrix formulation:
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The estimate for ¢ can in principle be found by solving the normal equations
(ng)Q = gT Y. By estimating alternative versions of this model its terms can be
tested - see above.



