
INDEX
 

8 quality dimensions, 20, 214
 

Absolute value, 109
 
Additive, 177, 21.5
 
Alternative hypothesis, 82, 21.5
 
ANOVA, 158, 169, 215
 

2-way, 173
 
interaction, 173, 176
 
main effects, 173, 225
 
pair-wise comparisons, 172
 
treatment levels, 170
 

Assignable cause, 163
 
Assignable cause variation, 3, 5, 19,
 

99, 215
 
Attribute control chart, 215
 
Attribute data, 61,111,216
 
Autocorrelation, 216
 
Average run length, 102, 131, 163,216
 

Bar chart, 33, 216
 
Bell curve, 61, 228
 
Bell Labs, 5
 
Bias, 216
 

240
 

Bivariate, 42, 57, 217
 
Blocking, 217
 
Box plot, 40, 56, 217
 
Boxplot, 71
 
Brainstorming, 44, 2] 7
 
Butterfly effect, 151
 

Capone, AI, 3
 
Cause and effect diagram, 43, 217
 
Central limit theorem, 61, 78, 218
 
Central tendency, 51, 218
 
Coefficient of determination, 154, 157,
 

218
 
Coefficient of variation 58 133 218
 
Common cause variati~n :3 5 ~38
 
Completely randomized de~ig~, 170
 
Confidence interval, 78, 218
 

one sided, 86
 
two means, 81
 
versus hypothesis test, 87
 

Conforming, 219
 
Confounding, 219
 

Continuous process improveme
 
16
 

11 steps, 17
 
Control chart, 97, 219
 

x-R, 103, 119,239
 
x-S, 107, 119, 239
 
advanced, 125
 
attribute, 111
 
c, 115, 119, 217
 
computer output, 105
 
CUSUM, 126, 150, 220
 
cv, 132, 150, 220
 
decision tree, 120
 
EWMA, 129, 150, 222
 
median, 134, 226
 
nonparametric, 134, 228
 
np, 113, 119, 228
 
p, 112, 119, 229
 
performance, 102
 
Shewhart, 235
 
u, 115, 119, 238
 
variable, 103
 
warning limits, 239
 
x-MR, 109, 119
 
z,239
 

Control limits, 101, 104, 219
 
3 sigma, 99
 
lower, 98
 
p-chart, 113
 
upper, 98
 

Correlation, 43, 57, 152, 220
 
Correlation analysis, 152
 
Correlation coefficient, 153, 16:
 
CUSUM,126
 

comfort zone, 127
 
Compared to EWMA, 13~
 

decision interval, 126
 
reference value, 126, 233
 
tabular, 128, 236
 
v-mask, 128
 

Data, 29, 220
 
LCD panel quality data, ~
 

Atlanta rainfall, 49
 
auto emissions, 110
 
automotive reliability, 75
 
beer canning, 149
 
blood assay, 150
 
bounced checks, 124
 

Training05
Typewritten Text
658.5 KAN

si5-20
Stamp



Continuous process improvement, xii,
 
16
 

11 steps, 17
 
Control chart, 97, 219
 

x-R, 103, 119, 239
 
x-S, 107, 119, 239
 
advanced, 125
 
attribute, 111
 
c, 115, 119, 217
 
computer output, 105
 
CUSUM, 126, 150, 220
 
cv, 132, 150, 220
 
decision tree, 120
 
EWMA, 129, 150, 222
 
median, 134, 226
 
nonparametric, 134, 228
 
np, 113, 119, 228
 
p, 112, 119, 229
 
performance, 102
 
Shewhart, 235
 
u, 115, 119, 238
 
variable, 103
 
warning limits, 239
 
x-MR, 109, 119
 
z,239
 

Control limits, 101, 104, 219
 
3 sigma, 99
 
lower, 98
 
p-chart, 113
 
upper, 98
 

Correlation, 43, 57, 152, 220
 
Correlation analysis, 152
 
Correlation coefficient, 153, 162
 
CUSUM,126
 

comfort zone, 127
 
Compared to EWMA, 132
 
decision interval, 126
 
reference value, 126, 233
 
tabular, 128, 236
 
v-mask, 128
 

Data, 29, 220
 
LCD panel quality data, 88
 
Atlanta rainfall, 49
 
auto emissions, 110
 
automotive reliability, 75
 
beer canning, 149
 
blood assay, 150
 
bounced checks, 124
 

INDEX 241
 

cell phones, 94
 
delivery trucks, 117
 
driving times, 165
 
earphones, 124
 
effluent monitoring, 133
 
energy consumption, 94
 
fabric inspection, 117
 
fluoride levels, 124
 
gas mileage, 69
 
golf club shafts, 114
 
grade point averages, 158
 
hospital specialty, 49
 
injection molding, 143
 
jewelry, 150
 
LCD brightness, 107
 
LCD panel quality data, 31, 39,
 

43, 80, 85, 89, 126
 
lecture effect, 178
 
paper thickness, 123
 
pizza delivery, 75
 
population growth, 50
 
probability plotting, 95
 
returned restaurant orders, 33
 
sanitary pads, 128
 
semiconductor manufacturing, 167
 
semiconductor wafers, 123
 
smart phone thickness, 150
 
soft drink cans, 94
 
throwing distance, 174
 
tissue paper, 104, 140
 
truck routes, 94
 
uv radiation, 170
 
video game, 112
 
water pH, 150
 
wire stockout, 44
 

Data analysis, 17, 30, 51
 
Data snooping, 83
 
Decision interval, 220
 
Decision rule, 221
 
Defect, 221
 
Deming cycle, 221
 
Deming, Edward, 5, 19
 
Design of experiments, 221
 
Distributions, 58, 88, 221
 

binomial, 60, 61, 64, 112, 216
 
chi-square, 218
 
exponential, 222
 
hypergeometric, 66
 
normal, 7, 60, 61, 68, 88, 98, 228
 

ltD. PiliCED I) 

34. CONSTRUTIOl 

35. ENGINEERINC 

36. ENERGY SAVI 

37. FOR QUALITY 

38. HOBBY ELECT 

39. INDUSTRIAL Tl 

40. INDUSTRY NE~ 

41. JOURNAL OF El 

42. LOGISTICS DIG 

43. MECHANICAL 1
 

44. MM THE INDUS1 

45. MODERN MANU. 
"'" :II
tT~U1V1~63J 46. NFl QUARTERL1 

47. SCIENCE ILLUS' 

48. SMEs THAILAND 

49. THAI ENVIRONM 

MAGAZINE 

50. THAI ENVIRONM 

51. THE RUBBER INT] 

52. TTIS TEXTILE DI{ 

53. UPDATE 



242 INDEX 

Poisson, 60, 69, 70, 115, 230
 
DMAIC, 221
 

Edwards, George, 4
 
Emergency Severity Index, 15
 
Engineering process control, 222
 
Estimator, 222
 
EWMA,129
 

compared to CUSUM, 132
 
L factor, 131
 
weighting factor, 130
 

Experimental design, 2, 163
 
completely randomized design, 170
 
controllable factors, 166
 
guidelines, 166
 
objectives, 166
 
overview, 165
 
validation experiments, 167
 

eZ SPC
 
x-R chart, 104
 
x-s chart, 108
 
2-way ANOVA, 175
 
ANOVA,l71
 
computer output, 175
 
distributions, 63
 
graph menu, 32
 
hypothesis test, 83
 
installation, 30
 
normality test, 88, 140
 
p-chart, 112
 
probability plot, 89, 157, 161
 
process capability assessment, 140
 
regression plot, 156
 
residual plot, 156
 
x-MR chart, 110
 

F-test, 172
 
Factorial design, 177, 222
 
Factors
 

controllable, 7, 9, 152, 223
 
uncontrollable, 7, 9, 152, 223
 

Failure modes and effects analysis, 223
 
False alarm, 223
 
False alarm rate, 102
 

Gage R&R, 142, 150
 
Gage R&R Studies, 223
 
Gallup poll, 79
 
Galton, Sir Francis, 163
 

Globalization, 2
 
Goldilocks and the 3 bears, 164
 
Goodness of fit, 88, 223
 
Grade, 25, 224
 
Graphical data display, 30
 

Hawthorne effect, 4
 
Histogram, 39, 52, 62, 71, 90, 224
 

mode, 39
 
Hypergeometric sampling, 66
 
Hypothesis test, 88, 100
 

computer output, 82
 
goodness of fit, 88
 
one sided, 86
 
sample proportion, 86
 
versus confidence intervals, 87
 

In-control process, 98, 224
 
Independence, 61, 224
 
Interaction, 224
 
Interquartile range, 56
 
ISO/QS 9000 standards, 224
 

Japanese car manufacturing, 2
 
Juran, Joseph, 5, 19
 

Kurtosis, 225
 

Lean methodology, 225
 
Lean six sigma, 2
 
Least squares, 156
 
Lower bound, 225
 
Lower specification limit, 7
 

Manhattan diagram, 225
 
Margin of error, 79, 225
 
Mean, 53, 68, 103, 225
 
Measurement error, 3
 
Measurement system analysis, 226
 
Median, 41, 53, 226
 
Median control chart, 134
 
Mode, 226
 
Monitoring a process, 226
 
Moving range, 109, 226
 
Multiple regression, 227
 
Multivariate, 227
 
Myth of quality, 19
 

Natural variability, 3
 
Noise, 3
 

Non normality, 227
 
Nonconforming, 227
 
Nonconforming fraction, 112
 
Nonconformities, 111
 
Nonparametric,227
 
Nonparametric control charts, Ii
 
Null hypothesis, 82, 228
 

One factor at a time, 164
 
Out-of-control process, 98
 
Outlier, 54, 160, 229
 

P-value, 83, 158, 232
 
guidelines, 84, 154
 
regression, 161
 
related to type I error, 85
 

Pareto chart, 35, 229
 
Pareto principle, 17, 229
 
Pareto, Vilfredo, 36
 
Percentiles, 40, 229
 
PERT analysis, 230
 
Phase I monitoring, 230
 
Phase II monitoring, 230
 
Pie chart, 34, 230
 
Power, 230
 
Prediction interval, 231
 
Presidential election, 79
 
Principles of experimentation, It
 
Probability plot, 88, 95, 137, 140,
 

231
 
Process, 7, 231
 

examples, 8
 
Process capability, 138
 
Process capability analysis, 2, 15(
 
Process capability index, 138, 23
 
Process degradation, 232
 
Process improvement, 151, 163
 
Process improvement plans, 2
 
Process lead time, 232
 
Process shift, 232
 
Proportion defective, 232
 

Qualitative data, 111, 232
 
Quality, 232
 

versus grade, 25
 
Quality costs, 25, 232
 
Quality management, 233
 
Quantiles, 233
 
Quantitative data, 233
 



Non normality, 227
 
Nonconforming, 227
 
Nonconforming fraction, 112
 
Nonconformities, 111
 
Nonparametric, 227
 
Nonparametric control charts, 134
 
Null hypothesis, 82, 228
 

One factor at a time, 164
 
Out-of-control process, 98
 
Outlier, 54, 160, 229
 

P-value, 83, 158, 232
 
guidelines, 84, 154
 
regression, 161
 
related to type I error, 85
 

Pareto chart, 3.5, 229
 
Pareto principle, 17, 229
 
Pareto, Vilfredo, 36
 
Percentiles, 40, 229
 
PERT analysis, 230
 
Phase I monitoring, 230
 
Phase II monitoring, 230
 
Pie chart, 34, 230
 
Power, 230
 
Prediction interval, 231
 
Presidential election, 79
 
Principles of experimentation, 168
 
Probability plot, 88, 95,137,140,161,
 

231
 
Process, 7, 231
 

examples, 8
 
Process capability, 138
 
Process capability analysis, 2, 150, 231
 
Process capability index, 138, 231
 
Process degradation, 232
 
Process improvement, 151, 163
 
Process improvement plans, 2
 
Process lead time, 232
 
Process shift, 232
 
Proportion defective, 232
 

Qualitative data, 111, 232
 
Quality, 232
 

versus grade, 25
 
Quality costs, 25, 232
 
Quality management, 233
 
Quantiles, 233
 
Quantitative data, 233
 

INDEX 243 

Quartiles, 40, 56, 233
 

Radar chart, 38, 233
 
Range, 54, 233
 
Regression, 155
 

intercept, 155
 
multiple, 227
 
residual, 156
 
simple linear, 156
 
slope, 155, 159
 

Regression fallacy, 163
 
Regression to the mean, 163, 233
 
Relative precision index, 234
 
Reliability analysis, 2
 
Repeatability, 234
 
Reproducibility, 234
 
Residual, 156, 234
 
Robust, 130, 134, 234
 
Run length, 234
 

Sample mean, 225
 
Sample size, 101, 234
 
Sample standard deviation, 236
 
Sampling interval, 102, 234
 
Sampling plans, 2
 
Sampling without replacement, 66
 
Saturated design, 235
 
Scatter plot, 42, 57, 153, 235
 
Shapiro-Wilk test, 89, 95
 
Shewhart memo, 4
 
Shewhart, Walter, 4, 99
 
Six sigma, 2, 56, 235
 
Skew, 39, 60, 90, 235
 
Specification limits, 31, 98
 
Stability, 236
 
Standard deviation, 55, 103, 236
 
Standard error, 236
 
Statistical process control, xii, 3, 8,
 

16,88,236
 
goals, 19
 
timeline,6
 
toolbox, 18
 

Statistical quality control, 2
 
Symmetry, 39, 60
 

T-test, 83, 236
 
Taguchi method, 237
 
Taguchi, Genichi, 19
 
Target value, 3, 7, 98, 126, 237
 



r
 
I244 INDEX 
r 

Test of hypothesis, 82, 140, 237 ~ 
Total quality management, 2, 237 
Toyota Motor Corporation, 2 
Type I error, 85, 87, 100, 237 ( 
Type II error, 85, 237 

Upper bound, 238 
Upper specification limit, 7 I 
Variability, 9, 18, 51, 138 I 
Variable, 103 
Variable control chart, 238 I 
Variance, 54, 98, 170, 238 
Variation reduction, 2 

f 
Warning limits, 101 
Weighted average, 239 [
Western Electric Company, 4 

I 

Zogby poll, 79 
I 

[ 




