PROC GLM DATA=t ubes;
CLASS voltage exhaust;
MODEL pressure = voltage exhaust voltage*exhaust;
RANDOM exhaust vol t age*exhaust / TEST;
RUN;

The GLM Procedure

where
d ass Level s Val ues Y is the vector of observed data,
vol t age 3 120 170 220 Bet a i's an unknown vector of fixed effects with known model matrix X
exhaust 3 60 90 120 Gama is an unknown vector of randomeffects with known nodel matrix Z, and

Epsilon is an unknown randomerror vector.

Nunber of Observations Used 18

and the
Dependent Variabl e: pressure MODEL statement generates one or nore colums in the nodel matrix X and the

Sum of RANDOM  statenent generates one or nore colums in the nodel matrix Z.

Sour ce DF Squar es Mean Square F Value Pr > F R R R L L LT ;
Model 8 6532. 444444 816. 555556 50.34 <.0001 The M xed Procedure
Error 9 146. 000000 16. 222222
Corrected Total 17 6678. 444444 Model | nformation
Sour ce DF Type 111 SS Mean Square F Value Pr > F Data Set WORK. TUBES
vol t age 2 140. 777778 70. 388889 4.34 0.0479 Dependent Vari abl e pressure
exhaust 2 6044. 111111 3022. 055556 186.29 <. 0001 Covariance Structure Variance Conponents
vol t age* exhaust 4 347. 555556 86. 888889 5.36 0.0174 Estimation Method REML

Resi dual Variance Method Profile

Fi xed Effects SE Method Model - Based
Sour ce Type 111 Expected Mean Square Degrees of Freedom Met hod Cont ai nment
vol t age Var (Error) + 2 Var(voltage*exhaust) + Q(voltage)
exhaust Var (Error) + 2 Var(voltage*exhaust) + 6 Var(exhaust) C ass Level s Val ues
vol t age* exhaust Var (Error) + 2 Var(voltage*exhaust) vol t age 3 120 170 220

exhaust 3 60 90 120
Tests of Hypotheses for M xed Mdel Analysis of Variance Di mensi ons
Sour ce DF Type 111 SS Mean Square F Value Pr > F Covari ance Paraneters 3
vol t age 2 140. 777778 70. 388889 0.81 0.5065 Colums in X 4
exhaust 2 6044. 111111 3022. 055556 34.78 0.0030 Colums in Z 12
Error 4 347. 555556 86. 888889
Error: MS(vol t age* exhaust) Nunber of Cbservations Used 18
Sour ce DF Type 111 SS Mean Square F Value Pr > F Iteration Hstory
vol t age* exhaust 4 347. 555556 86. 888889 5.36 0.0174
Error: MS(Error) 9 146. 000000 16. 222222 Iteration Eval uati ons -2 Res Log Like Criterion

0 139. 10271542
1 1 106. 90677851 0. 00000000

PROC M XED DATA=t ubes;
CLASS voltage exhaust;
MODEL pressure = vol tage ;
RANDOM exhaust vol t age* exhaust / TYPE=VC,
RUN;

Y=X* Beta+Z*Ganna+EpsiIon’

For PROC M XED the statistical nodel is:

Convergence criteria net.

Covariance Paraneter Estinates

Cov Parm Estimate
exhaust 489. 19
vol t age* exhaust 35. 3333
Resi dual 16. 2222
Fit Statistics
-2 Res Log Likelihood 106. 9
IC (smaller is better) 112.9
Al CC (smaller is better) 115.1
BIC (smaller is better) 110.2

Type 3 Tests of Fixed Effects

Num Den
Ef f ect DF DF
vol t age 2 4

F Val ue Pr > F
0.81 0. 5065



