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Chapter Two

theories, reduces the number of input variables, results in a simpler objective function and

permits an approximation algorithm to be used.
2.3. Assumptions and notation

2.3.1. Assumptions

According to Montgomery (2001) to formulate an economic model for the design of a control

chart, it is necessary to make certain assumptions about the behaviour of the process.

(Al) The distribution of the quality characteristics of the process output is normal.
Applying the central limit theorem, this result is still approximately true for the X -chart

even if the underlying distribution is not normal.

(A2) The process is started in the in-control state with mean g, and standard deviation

o . The occurrence of the assignable cause results in a shift in the process mean from g,

to y,+d0, where § >0. When the X -control chart identifies the shift of the process

mean, it is restored to the ‘in-control’ state by repairing and eliminating the cause.

(A3) The process is assumed to be characterized by a single in-control state and each

out-of-control state is usually associated with a particular type of assignable cause.

(A4) Itis a customary to assume that the assignable cause occurs during an interval of
time according to the Poisson process. This implies that the length of time the process

remains in the in-control state, given that it begins in the in-control state, is an
: ) : | : ;
exponential random variable with mean 7’ i.e. A is the mean number of shifts from the

in-control to the out-of-control state per unit time. This implies a memoryless process.

(AS) The transition from the in-control state to the out-of-control state is irreversible.
That is, once a transition to an out-of-control state has occurred, the process can be

returned to the in-control condition only by management intervention.

(A6) The process is monitored by random samples of size » at time 4, 2k, 3k, and so

forth. The control limits of the X -chart are set at 4, +ch7} where k is a multiple of the
n

standard deviation of the sample mean. In contrast to k, &, in assumption A2 is a
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