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SIGNIFICANT DIFFERENCES IN QUALITY

One of the two fundamental obJeotivaal in Judging
quality is to render judgment a8 to whether or not the quali-
ty in question differs signifiocantly from its standard.

Hence i1t 18 but natural that in our quality report much
should be sald ebout significant differences in quality.
So much is said in feot that it has been deemed desirable
to introduce the shorthand notation:

/v = gignificantly above standard quality level

v = not significantly different from standard
quality level

x = significantly below standard quality level,

Broadly spesking, Jjudgments in respect to quality are of prao-
tical wvalue in that they suggest definite action that should
be talken in the control of quality of meanufactured produst.
But for the action to be definitely indicated, the meaning

of such signs must be neither wvague nor ambiguous, Therefore
this meaning is of vltel importence. The question now to be
considered is: What is the meaning of such signs?

A reader of such a report not acsquainted with the
many problems of quality ocontrol might assume that if quality
differed significently from standard something ought to dbe
done ebout it, However, he might be inclined to ask:

Why worry if the quality is above standard? From the latter
viewpoint, the ococasion for action would be that where the
quelity is significantly below standard., But such a conclu-
sion obviously rests upon the assumption that "above standard”
means "better than atandard" and "below standard” means "worse
than standerd", es determined by some one's interest in the
quality. On the other hand, a technical engineer who is try-
ing to control the wantableness of his product will be inter-
ested in mainteining standard levels for certain physiocal
characteristics in which above and below standard is simply
equivalent to greater than or less than soms chosen mngnitude,
Thus the length of a lead pencil might be greater than or less
thean a previously ohosen standard length without msaning to
the user that it was correspondingly better than or worse

than the standard in terms of the wantablensss of the pencil.
Hence the meaning of such signs depends upon the viewpoint
adopted,




Now, if we approach the ocomsideration of differ-
enges from standard from the viewpoint of action, it is
reasonable to presume that when a statement is made that the
quelity 1s slgnificently different from standard, such a
statement should indioate definitely the kind of action that
appears desirable. Howsver, in order to mske definite the
kind of action needed, 1t is necessary to consider "by whom"
the aotion 1s to be taken, and "on what" the aotion is to
be teken. It l1ls also necessary to know the nature of sig-
nificant difference {or, in other words, how it is measured)
for, after all, it is only when we know how to experience or
measure a quality that we really know definitely what we
are talking about., Furthermore, it is necessary to know
whether or not the cause of significant difference 1s suoh
es may likely be found and eliminated through research and
whether or not it is economically feasible to remove the
cause without modifying the whole manufacturing proocess.

Enough has been said to indicate that definiteness
in the mind of the one reading the report necessitates, among
other things, an understending of the meaning to be attached
to the terms "significant®, "quality", and "standard", be-
cause it is obvious that the meaning of statements about
significent differences will depend upon the meanings of
these three terms., It is from this angle that we shall
briefly outline in this memorendum the nature of the faotors
which must be oconsidered in making and interpreting state-
ments about significent differences,

In the last enalysis, the consumer is interested in
the wantableness of the quallty of a thing. Presumably suoh
wantableness should not differ significantly from some pre-
essigned standard level, This constitutes a goal for the
aotion of the produser. Howewver, it is one thing to know
the goal and another to know whether or not it 1s likely the
goal ocan be reached eoconomically. The point whioch I wish to
meke 1s simply this: The first thing for the producer to
deeide is whether or not 1t 1s possible to modify through
aotion the existence of a significant difference to the oon-
sumer. Having deoided whether or not 1t is possible, it is
then necessary to decide whether or not it is posuibio
under existing conditions and if so, whether or not it is
economically feasible. m the viewpoint of the produocer,
tﬂerntore, *t 1s necessary for him to classify any difference
under one of four headings: a. It 18 likely possible through
more sareful control of the present production process to
remove the cause of the significant difference. b. It is not
likely possible to remove the oause of the signifioant dif-
ferenge through control of the present production prooess.

0, It is likely both possible and economically feasible to



remove the cause of the significant difference. d. Even
though possible, it is not likely to be economiocally feasi-
ble to remove the ocasuse of the slgnificant difference.

For exemple, in the production of any kind of product, 1t

may be for one reason or another desirable from the consumer's
viewpoint that all pleces be masde 80 nearly alike that he
cannot deteot any differences., It may, however, in the
present state of engineering knowledge, be impossible for the
producer to meke them allke in this way. Or, even though
possible, 1t may not be economical in the sense that it would
cost more than the consumer would be willing to pay.

In the second place, it is desirable to note that,
if sction 1s to be taken by the producer, it is necessary to
know "on what"™ this action ls to be taken. From this view-
point, there are two importent classifications: a) The sction
may be on one or more things already made and oconstituting a
lot, or b) The aotion may be directed to the discovery and
possible removel of some assignable cause of variation in
the process. For example, the action in respect to a lot
may be one of rejection, modification, or the like, whereas
the aotion in respeet to the proocess is always one of trying
to prevent the occurrence of unnecessary future troudle of
one kind or another.

A third important basis of classifying aotion is
upon the grounds of the one who 1s to perform the action.
For example, if there is a difference which is signifioant
from the viewpoint of the consumer but at the same time one
which must be left to chance so long a8 the present process
of production is used, 1t is a case to be considered in
general by research or development enginesers., If the d4if-
ference is significant in the sense that 1t indicates the
presence of sn assignable cause whlch 1t is reasonabdbls to
believe may be removed through design, such a difference
oalls for the aotion of the design engineer., Again the
difference mey be one which 1s indicative of an economioslly
findable gsuse of varistion in the manufacturing process or
in the control of the raw maeteriels and hence calls for
action on the part of either manufacturing or purchasing
engineers,

The fourth viewpoint from which we must approach
the oconsideration of significant differences in quality is
the meeaning of quality. For example, the quality of
particular interest mey be a single quality characteristio
of Types I, II, or III, It may, however, refer to an over-
all or resultant quality of a thing, ocustomarily spoken of
as & rate, On the other hand, the quality implied may de



the quality of a lot in whioh case we must know in what wa
the quality of the lot is to be measured in terms of the y
qualities of the pisces constituting the lot, - whether,

for example, 1t 1s a frequenocy distribution, some statistioc
of such a distrlbution, or some more acomplicated measure.
Likewlse, the significent dlfference may be from a quality
level for the "product”. Before any statement in respect

to slignificant difference is meaningful in the sense that it
may be interpreted in sm operational wey, it is necessary
that the implied meaning of quality be known. This is of
particular importance from the viewpoint of the one taking
action, For example, the engineer is interested for the
most part in the physically measurable quality oharecteris-
tic8 of a thing. He hes to deal with each one of these
separately. He cannot do anything about the over-all
quality of a thing until he knows the way in whioh this over-

all quality depends upon the physical propertles that he oan
put his hands on,

There is, however, a fifth viewpoint from which we
must oconsider significant differences., We must determine
the meaning to be attached In a given case to "standard”,
For example, quite often we use "standard" as a modifier of
the level of quality and refer to the standard level of
quality. In doing so, however, we must take into account
the fact that inherently any standard of this character is
fixed in terms not only of specification but also of ocustom
end precedents established by the quallity of materiel already
produced, Furthermore the standard must take into acoount
the limitations imposed by authority and natural law both of
which are constantly subjeet to ohange.

Assuming that the above statements are true in
respect to the need for oconslidering to whom and for what the
dirference is significent, as well as the different kinds of
significance, then let us ask ourselves again the question:
What do the signs introduced in the first paragraph mean?

Do they mean something perfectly definite to the one writing
the report? Do they mean the same thing to the one reading
the report? Are they free from unnecessary vagueness and
ambiguity? I am afrald that a negative answer to these
questions must be given in many Iinstances at least., JFurther-
more, I am afraid that a positive enswer cannot be given
until we as jJudges of quality have oconsidered and applied
the theory of meaning to such statements. This necessitates
a study of the meaning of the term "standard" for each of
the several kinds of quality mentlioned above and also neoces-
sitates a consideration of the meaning of the kinds of



significence. Here then we come right down to earth as to
one of the practlecal reasons for establishing an adequate
quality Jurlisprudence. This is one of the things thet must
be done if the quallity report is to have a perfectly
definite meaning as a basis for definite action.

It is from thls angle that we shall approach the
problem of Jjudging quality in the succeeding memorenda.

W. A. SHEWHART

Maroh 16, 1936.
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