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Control Analytics at Toyota to the process that makes a washer that is used i
AS part of the process o improving the quality of theircars,  CCICTaOr assembly. The tolerances on the thickness
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does happen to get 100 large I there are an upper and lower specification, where
bind and create a potential problem for the driver. (Nore: the upper thickness limitis 2.4 and the lower thick-

‘This part of the case has been fabricated for teaching pur- ness limit s 1.4, what fraction of the outpul is ex-
|| poses, and none of these data were obiained from Toyota,) pected (0 be out of olerance?
| Let’ assume that, as a first step 1o improving the pro- 3 Whati the C, for th process?
||| cess, a sample of 40 washers coming from the machine 4 What would"be the C, for the process if it
that produces the washers was taken and the thickness were centered between the specification limits
|| measured in millimeters. The following tabl has the mea- (assume the process standard deviation is the

surementsfrom he sampie: samoy?
" What percenage of ouput would be expected iobe
19 20 19 18 22 17 20 19 17 18 ‘out of tolerance if the process were centered?
18 22 21 22 19 13 21 16 18 16 6 Set up X-and range control chars for the curent
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iRt 10 washers at a time.

Plot the data on your control charts. Does the cur-.
Questions rentproces appear tobe i conrol?
1| Ifthe specificaion i stch that no washer should be If the process could be improved so that the stan=

et 2 il ssuog e ick dard deviation were only about .10 millimeter, what
wha of the Would be the best that could be expecid with
processes elative 0 fraction defective?.
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EXAMPLE 18.4: Computing Trend and Seasonal Factor from
a Linear Regression Line Obtained with Excel

Forecast the demand for each quarter of the next year using trend and seasonal factors. Demand

For a step-by-step

for the past two years is in the following table:

walkthrough of this

example, visit QuUARTER AMOUNT QuUARTER AMOUNT
‘www.mhhe.com/ ] o B -
jacobside_sbs chiB. . o : e
3 220 7 400
4 530 8 700

First, we plot as in Exhibit 18.10 and then calculate the slope and intercept using Excel. For
Excel the quarters are numbered 1 through 8. The “known ys” are the amounts (300, 200, 220,
etc.), and the “known xs” are the quarter numbers (1, 2, 3, etc.). We obtain a slope = 52.3
(rounded), and intercept = 176.1 (rounded). The equation for the line is

Forecast Including Trend (FIT) = 176.1 + 52.3t

Next we can derive a seasonal index by comparing the actual data with the trend line,
as in Exhibit 18.11. The seasonal factor was developed by averaging the same quarters in
cach year.

‘We can compute the 2013 forecast including trend and seasonal factors (FITS) as follows:

FITS, = FIT X Seasonal
12013 FITS, = [176.1 + 52.3(9)]1.25 = 808
112013 FITS,, = [176.1 + 52.3(10)10.79 = 552

M—2013 FITS,, = [176.1 + 52.3(1)10.70 = 526
IV—2013 FITS , = [176.1 + 52.3(12)]1.28 = 1,029

Note, these numbers were calculated using Excel, so your numbers may differ slightly due to
rounding.
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