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Flight Regression Example Matrix Plot

Advanced Process Modeling

Now we are given a Look  for plots tha t show  correla tion.
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Matrix Plot of Flight Speed, Altitude, Turbine Angl, Fuel/Air rat, ...
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Output Response

Now we are given a 
fairly confusing graph 
of outputs and inputs 
to interpret. Do not be 
discouraged, this is 
just a plethora of 
sporadically plotted, 
outputs and inputs, 
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flight speeds vs. 
altitudes. Seeing at 
least two input having 
correlation shows the 
necessity to continue 
with a Multiple Linear 
Regression. The 
lower half has

Flight Regression Example Best Subsets
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Since 2  or more predictors show  correla tion, run M LR. Predictors

lower half has 
identical data as the 
upper half of the 
outputs just the axis 
are not reversed.

Best Subsets Regression: Flight Speed versus Altitude, 
Turbine Angl, ... 

Response is Flight Speed
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Mallows          d l i C m
Vars R-Sq  R-Sq(adj)      C-p       S  e e o R p

1  72.1       71.1     38.4  28.054        X
1  39.4       37.2    112.8  41.358  X
2  85.9       84.8      9.0  20.316      X X
2 82 0 80 6 17 9 22 958 X X

In MINITABTM using “Best Subsets Regression” command is efficient and powerful by loading all inputs 
to a single output; we use the “Free predictors:” box and place all inputs of interest inside it. This 
particular command can be helpful in other circumstances however now by placing the output column

2  82.0       80.6     17.9  22.958        X X
3  87.5       85.9      7.5  19.561    X X X
3  86.5       84.9      9.6  20.267  X   X X
4  89.1       87.3      5.7  18.589  X X X X
4  88.1       86.1      8.2  19.481  X   X X X
5  89.9       87.7      6.0  18.309  X X X X X
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particular command can be helpful in other circumstances, however, now by placing the output column 
of data in the “Response:” box it should be on the right of your screen. This is very simple, evaluation is 
done and results are given to you in rows; 1st column - # of variables, 2nd column - R squared, 3rd 
column - R squared adjusted, 4th column is mallows Cp, 5th column - Standard Deviation of the model 
error and finally the 6th column - input variables.
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Pre-Control Charts

Statistical Process Control

Pre-Control Charts use limits relative to the specification limits.  This is the first 
and ONLY chart you will see specification limits plotted for statistical process 
control.  This is the most basic type of chart and unsophisticated use of process 
control.

Red Zones. Zone outside the 
specification limits. Signals the 
process is out-of-control and 

0.5 0.750.25 1.00.0 0.5 0.750.25 1.00.0

should be stopped

RED Yellow Yellow RedGREENRED Yellow Yellow RedGREEN
Yellow  Zones. Zone between 
the PC  Lines and the 
specification limits, indicates 
caution and the need to watch 
the process closely

The Pre-Control Charts are often used for startups with high scrap cost or low production volumes 
between setups. Pre-Control Charts are like a stoplight are the easiest type of SPC to use by 

Target USLLSL Target USLLSL
Green Zone. Zone lies 
between the PC Lines, signals the 
process is in control

operators or staff. Remember Pre-Control Charts are to be used ONLY for outputs of a process.

Another approach to using Pre-Control Charts is to use process capability to set the limits where 
yellow and red meet.  

Process Setup and Restart with Pre-Control

Q lif i PQualifying Process
• To qualify a process, five consecutive parts must fall within the green zone  

• The process should be qualified after tool changes, adjustments, new 
operators, material changes, etc

M onitoring Ongoing Process
• Sample two consecutive parts at predetermined frequency

– If either part is in the red, stop production and find reason for variation
– W hen one part falls in the yellow zone inspect the other and

• If the second part falls in the green zone then continue
• If the second part falls in the yellow zone on the same side, make an 

adjustment to the process
• If second part falls in the yellow zone on the opposite side or in the 
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red zone, the process is out of control and should be stopped
– If any part falls outside the specification limits or in the red zone, the 

process is out of control and should be stopped




