
Tommy NorbergDeember 2, 2011 HA5) Multivariate SPC1. A produt has two quality harateristis x1, x2. It is known with high on�dene that
x1, x2 ∼ N(10, 15; 2, 3, 0.6), i.e,

Ex1 = 10 Ex2 = 15Varx1 = 22 Varx2 = 32 and ρ = 0.6Construt a Hotelling T 2 ontrol hart for monitoring the mean vetor [x̄1 x̄2]
t, for thesample size n = 5 and the signi�ane level α = 0.01. Assume (a) x̄1 = 11.2, x̄2 = 13.5,and (b) x̄1 = 11.5, x̄2 = 13.0. For both ases, answer the following two questions: Isthe proess in- or out-of-ontrol? In the latter ase, whih harateristi, if any, seemsto be the ause? (Answer without looking at the normalized distanes between thesample means and their expetations.)2. (Continuation.) Assume now that the means and ovarianes are unknown. ThePhase 1 operation onsisted onsisted of 30 samples of size 5, and resulted in thefollowing estimates

x̄ =

[

10.35
15.62

] and S =

[

5.72 4.85
4.85 7.13

]Construt a Hotelling T 2 ontrol hart for monitoring the mean vetor [x̄1 x̄2]
t, for thesample size n = 5 and the signi�ane level α = 0.01. Answer the same two questionsfor (a) and (b) as in Problem 1 above.3. (Continuation.) Is the parameter values used in the T 2-hart in Problem 1 reasonablein view of the Phase 1 estimates in Problem 2? Disuss.Deadline for solutions to this assignment is Friday, Deember 9, 2011.


