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*When all the bars are roughly the same height

and/or many categories are needed fo

account for most of the problem, you need to find another way to look at the data.
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Cause-and-Effect Diagram
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Fitted Line Plot
Cll1 = 2.071 +0.2030C8
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Example of a negative or left-skewed distribution
(skewness = —1.01)

=

—

]

N

N

Example of a positive or right-skewed distribution
(skewness = 1.038)

-

Skewness =

(OB — )




~
: : Example of a flatter thian normal distribution
3 {kurtosis = — 1.03})

1%@Q,-Q)

/ Kurtosis = PP
90 10
// [

Example of a distribbution with a sharper than normal
peak (kurtoesis = 6.TG)
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19.99 —20.10 4=ki 6836 =0.6826 x 10000

19.98 —20.20 42ki 9546 =0.9546 x 10000

19097 - 20.30 4=k8 9973 =0.9973 x 10000

o 28L (2 19.97 3 58S 1 20.30 ) U, n 4akd 27 =0.0027 x 10000



Display Descriptive Statistics Statistics

in topic_see also
|\/I I | \ | I gitz&a Statistics > Display Descriptive Statistics > Statistics
Allow

§ you to choose the statistics that you wish to display.
Dialog box items
Mean: Choose to display the arithmetic mean .
SE of mean: Choose to display the standard error of the mean .
Standard deviation: Choose to display the standard deviation of the data.
Variance: Choose to display the variance of the data.
Coefficient of variation: Choose to display the coefficient of variation .
First quartile: Choose to display the first quartile .
Median: Choose to display the median .
Third quartile: Choose to display the third quartile .
Interquartile range: Choose to display the difference between the first and third quartiles .
Trimmed mean: Choose to display the trimmed mean .
Sum: Choose to display the data sum .
Minimum: Choose to display the data minimum .
Maximum: Choose to display the data maximum .
Range: Choose to display the data range .
N nonmissing: Choose to display the number of nonmissing column entries.
N missing: Choose to display the number of missing column entries.
N total: Choose to display the total (nonmissing and missing) number of column entries.
Cumulative N: Choose to display the cumulative number of entries.

Percg t: Choose to display the percent of observations that a group constitutes. The percent will be 100 unless you use a By
variable.

Cumulative percent: Choose to display the cumulative percent .

urgl of squares: Choose to display the sum of the squared data values . This is the uncorrected sums of squares, without
1rs

subtracting the mean.

Skewness: Choose to display the skewness value.

Kurtosis: Choose to display the kurtosis value

MSSD: Choose to display half the Mean of Successive Squared Differences .
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Anderson—Darling normality test

Anderson—
Darling

statistics {AE]

Measures the area between the fitted line (based on chosen distribution) and the nonparametric step
function (based on the plot points). The statistic is a squared distance that is weighted more heavily in

the tails of the distnbution. Smaller Anderson-Darling values indicates that the distribution fits the
data befter.

The Anderson-Darling normality test is defined as:
Hy: The data follow a normal distribution.

H,: The data do not follow a normal distribution.

Test Statistic: The Anderson-Darling test statistic is defined as
AZ=-N-(1IN)Z (2= 1) (InF(Y )+ In( 1=F(Yy,,_))
where:
FIY,) =2 (Y, - Z)is)
2((Y,- Z ) /s) is the cumulative distribution function of the standard normal distribution
Y. are the ordered data.

WWW.rgseng.com Mohseni



P—value Another quantitative measure for reporting the result of the Anderson-Darling normality test is the p-
value. A small p-value is an indication that the null hypothesis is false.

If you know A” you can calculate the p-value.

Let:
N2z p2s (14 0.75 , E.EHE
M <
Depending on A' © , you will calculate p with the following equations:
if 13 > A' % > 0.600 p=exp(1.2937 - 5709 = A’ 2t 0.0186(A' E}E )
If 0.600 > A' % > 0.340 p=exp(0.9177 —-4.279 = A" — 1.38(A" %))
i 0.340 > A'© > 0.200 p=1-exp(-8.318 +42.796 = A’ o 599354 R )

f A% < 0.200 p=1-exp(-13.436 + 101.14 » A' 2 - 223.73(A' %)
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Frequency

Histogram of C1; 2 sample; 5-sample; 10-sample; 30-sample
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PROCESS CAPABILITY INDICES

USL - LSL
Orlay Cp= p
@stop o
Osiep Summarize process potential
@rew to meet two-sided specification
limits.
LSL UsL

© The Red Road

- 1.2
- 1.1

- 0.9
- 0.8

- 0.7

=
]
=y
@)
@
=




Orlay
@stop
@step
Orew

I Process out of control
+ deviation too high
* averape off nominal

LsSL

USL

IX o

1. Summarize process potential
to meet two-sided specification
limits.

2. Cpk is a penalty factor for the
process's being off nominal.

Cpk
1.2+12
1.0+ 1.0
081038
0.6 1 0.6
- 0.4
- 0.2

TUISYOIA

Il Process oot of control
= average off nominal
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Cpx AND THE PERCENT OF MATERIAL

OUT OF SPECIFICATION
Cpk Proportion OOS
0.33 3.173E-01
0.67 4.550E-02
1.00 2.700E-03
1.33 6.337E-05
1.67 5.742E-07
2.00 1.980E-09
2.33 2.576E-12
2.67 1.332E-15
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USL — LSL
PP =

X 99 .865 X 0.135 X X
0.135 9 ©399.865
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Ugal 8,lad X X; X3 X4 Xs X S

1 12245 11.463 11912 11963 12231 11963 0318
2 11.763 12226 12.184 11.779 12318 12.054 0263
3 12218 11,994 11925 12261 11.643 12.008 0.249
4 12,179 12.065 12859 1232 11264 12.137 0.575
5 11.468 11,928 11371 12301 10.933 11.6 0.528
6 1717 12352 11988 11561 1322 12.168 0.66

7 12077 11,482 12.158 12214 11996 11.985 0293
8 12,144 11.08 12306 11.582 11517 11.716 0515
9 11.63 12,151 11,923 11.682 13.061 12.089 0.581
10 12242 11.855 11.628 12269 12.386 12.076 032

11 12,095 12271 12,063 11856 11.799 12015 0.191
12 12929 12576 11.591 11.734 12.056 12.177 0.565
13 11823 11.826 12,061 12.08 11.858 11929 0.13

14 12.153 11312 12.136 12,475 1221 12.057 0.438
15 11.96 11.749 12,035 12268 12,783 12,159 0.395
16 12.405 12.604 11.576 11208 12.07 11972 0.579
17 11.67 11.864 12314 12.194 11.245 11857 0.428
18 11262 12377 11.402 1232 11.733 11819 0.513
19 12.12 11517 12.122 12.09 12,547 12,079 0367
20 12.409 11,937 11,831 12.059 11878 12,023 0232
21 11.96 12.143 11,876 11.647 11.154 11.756 - 0381
22 12.39 12289 1225 12514 11.87 12263 0.242
23 11.945 11,722 11577 12271 11884 1138 0262
24 12.142 12,626 11,728 12091 11.467 12.01 0.441
25 12.027 12397 12616 11.993 11.995 12206 0.286
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