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Donald Wheeler 2
‘Uncontrolled variation that is characterized by a pattern of variation that changes 
over time’ (slightly modified citation from [3])
Bill Woodall
“’Common cause’ variation is considered to be due to the inherent nature of the
process and cannot be altered without changing the process itself. ‘Assignable 
(or special) causes’ of variation are unusual shocks or other disruptions to the 
process, the causes of which can and should be removed”[4]
Douglas Montgomerry
“…common causes are sources of variability that are embedded in the system or 
the process itself, while assignable causes usually arise from an external source”[5]
SPC Manual (Ford/General Motors/Crysler)(TS 16949)
Special causes refer to any factors causing variation that are not always acting on 
the process ...when they occur they make the (overall) process distribution change.

What is an assignable cause of variation? 1

Walter Shewhart:
“…in the majority of cases there are unknown causes of variability in the quality 
of a product which do not belong to a constant system…these causes were called 
Assignable”[1]
“An assignable cause of variation as this term is used in quality control work 
is one that can be found by experiment without costing more that it is worth to 
find it”[2]
Edwards Deming
"The great contribution of control charts is to separate variation into two sources: 
(1) the system itself ("chance causes", Dr. Shewhart called them), the 
responsibility of management; and (2) assignable causes…specific to some 
ephemeral event that can usually be discovered …and removed“ (Foreword to [2])

Conclusions
1. We are sure that there are no any potent arguments to consider that the 
underlying distribution will be the same after the intervention of assignable cause.
2. We suggest to divide the possible assignable causes into two groups: 
not changing the underlying distribution – type I, and changing it – type II. 
3. Assignable causes of type I most likely belong to the system while 
the assignable causes of type II most probably come from outside it.
4. Our first calculations show that the probabilities of finding the assignable 
cause depend strongly on the type of distribution at hand and obviously differ 
from those we used to.
5. We hope that the widening of statistical viewpoint on such simple but
powerful tool as Shewhart control chart will help to increase the possibilities 
of applying statistical thinking to real life problems.
Suggestions
We think that it is necessary to start regularly analyze and compare the 
effictiveness of different types of charts when the underlying distribution has 
changed.

Though practitioners for many years use  3
this picture for explanation the idea of 
Assignable/Special Causes (see SPC 
Manual)

When an assignable cause comes from outside of our system there is no basis to     6
suppose that the underlying distribution will be the same as before this intervention.
So we suggest to expand traditional approach, shown in panel (a) with the new one, 
shown, for example, in panel (b) (there are limitless number of possible examples). 
Preliminary results for uniform and lgau distributions are shown in slides 7 and 8.
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Statisticians all over the world are     4
considering models corresponding to 
entirely another picture

t

By other words all statisticians are studying the properties of control charts only     5
when assignable cause of variation changes either the mean or standard deviation 
or both of the underlying - almost always normal – distribution.

We suggest to start studying much more general situations when assignable cause 
may be produced by a distribution principally different from the original one

In order to distinct this case from traditional approach we suggest to introduce the 
notion of two types of assignable/special causes of variation: type I and II.

Assignable cause of variation of type I is such a cause that do not change the 
type of underlying distribution. 
As a consequence it is quite natural to think that this type of assignable causes 
belongs to the system though it is not necessary

Assignable cause of variation of type II is such a cause that changes the type of 
underlying distribution.
As a consequence it is quite natural to think that this type of assignable causes does 
not belong to the system
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