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1. Predictor Screening : Analyze / screening / predictor screening

1.5 8k
1) Bootstrap Partition 7|52 8310 100 7H(7H
Decision Tree & TS0 B3 X|0f C
Gotol= S H
(Predictor screening uses bootstrap forest partitioning to
evaluate the contribution of predictors on the response)
2) 5, B2 K0 WIS T 0fF HAE MEshs wHol ¥ 4 9l
(method of screening many predictors for their ability to
predict an outcome)
3) Bootstrap Forest = Random o} A8 =2, 24
OFZEN AL CHEA Lz
(Because the bootstrap forest method involves a random component,
column contributions can differ when you rerun the report)

& mjopct

2. Sample data : bands data.jmp
QI SFON LSt M(band) 2L 220 FeS O|K|=
Bl3271 M) & MEotnAt o
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£ Predictor Screening - IMP O X
Select Columns Cast Selected Columns into Roles Action
= S0 e % Banding?
th Banding? optional
A timestamp
th cylindernumber
ik press wh.grain screened
th customer thproof on ctd ink i
i job number k. blade mfg Reca
Predictors (32/32) .papertype Help
whink type
ko direct steam
ik solvent type
ik type on cylinder
ik press type
dhunitnumber
Number Trees 500




1. Predictor Screening : Analyze / screening / predictor screening

5.4 Ao (BhE 2 ADtCE ZAop7L 2t CHES & = UD)
~Predictor Screening ~ Predictor Screening
Banding? Banding?

Predictor Contribution Portion Rank Predictor Contribution Portion Rank
solvent pct 20.8255 0.1273 1 ink pct 231429  0.1442 1
ink pct 196401  0.1201 2 solvent pct 179815 0.1120 | 2
varnish pct 145519 0.0890 3 varnish pct 13.1703 0.0821 3
press speed 13.6933 0.0837 4 press type 114275 0.0712 4
roller durometer 109772  0.0671 5 press speed 9.5952 0.0598 5
press type 9.8301 0.0601 | 6 ESA Voltage 9.2192  0.0574 3]
ESA Voltage 67314  0.0412 :| 7 roller durometer 73974  0.0461 :| 7
ESA Amperage 6.1611  0.0377 :| 8 viscosity 66403 0.0414 :l 8
viscosity 54942 0.0336 :| 9 ESA Amperage 58745 0.0366 :| 9
blade pressure 47999 00293 | 10 ink type 49369 00308 10
unit number 46559  0.0285 :] 11 unit number 45546 00284 11
humidity 40321 0.0247 |} 12 grain screened 43389 00270 ] 12
ink type 36927 00226 1] 13 solvent type 38217 0.0238 ] 13
grain screened 34553 00211 14 humidity 37971 00237 14
hardener 33705 0.0206] ] 15 blade pressure 36252 00226 ] 15
ink temperature 32598 0.0199 ] 16 proof cut 35654 00222 16
proof cut 3.0056 00184 17 hardener 32736 0.0204] 17
paper mill location 29716 001821 18 paper mill location 31118 001940 18
anode space ratio 29354 00179 ] 19 type on cylinder 27709 00173 19
solvent type 25927 00159 ] 20 ink temperature 26202 00163 20
proof on ctd ink 22745 00139 21 proof on ctd ink 25889 0.0161[] 21
type on cylinder 21989 0.0134 :| 22 anode space ratio 23290 0.0145 :| 22
cylinder size 20012 001221 23 cylinder size 17576 00100 I 23
caliper 17822 0.0109[] 24 caliper 15781  0.0098[] 24
current density 17789 001091 25 wax 15734 00098 25
wax 1.6877 0.0103[] 26 papertype 13301 00083[] 26
roughness 16682  0.0102[] 27 plating tank 11941 00074 27
papertype 14270  0.0087 ] 28 roughness 1.1416 0.0071 :| 28
blade mfg 1.0600  0.0065 || 29 currentdensity 09598 0.0060 || 29
plating tank 08536 0.0052 ] 20 blade mfg 08337 00052 30
direct steam 01096 0.0007 31 direct steam 03582 0.0022 31
chrome content 00508  0.0003 32 3/13 chrome content 0.0000 0.0000 32




2. Process Screening = Analyze / screening / process screening

1.7 8k
B2 WAES [jMOR Mo oYY, B 53 S8 £
(assessing data from a large number of processes for stability and capability.)
2. Sample data : process measurement,jmp
1) 2 Ol &= spec O] Y& A
(Spec Y& & : 8T data 2| column name O|A RLEZ O A
click 3 Tt column info & column properties/spec limits Of| A &1 =)
Spec Limits
Spec Limits are specification
limits that trigger a capability
analysis in the Distribution
platform. Click below to key in
values.
Lower Spec Limit 3
Target 10
Upper Spec Limit 25
[ Show as graph reference lines
2) Spec &2l &8+ - Column Panel 2| Column name £52| Icon 28,
Spec Limits =&
P =" ~|Columns (7/1) 4 124
Plprocess | — y
4 Process 2 Spec Limits | 5
4 Process 3 % b :
d Process 4% 7 10.
4 Process 5% 8 11.
4 Process 6% a a
* 27K Ol &te| H4=0f THal SHAEIO| Spec & Bt WHE2
Monthly User Guide 14= (2018 98%) 10 page &=
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3.

22 2o

#% Process Screening - IMP

Control chart metrics to screen many processes for stability.
Select Columns
=17 Columns

¥ JProcess 1
¥ IProcess 2

¥ JProcess 3
F IProcess 4

¥ Process 5
¥ lProcess 6
P lProcess 7

Control Chart Type Indiv and MR~

Subgroup Sample Size
Shift Threshold

Outlier Threshold 5 Time
Shift Lambda 03
Drift Beta 0.05
Minimum Process Length 3

[J Use Limits Table
[0 Use Medians instead of Means

A Process 2
4Process 3
A Process 4
A Process 5
AProcess 6
AProcess 7

optional

@™

Cast Selected Columns into Roles

Process Variables|| 4 Process 1

=

]
*

Action
K

Cancel

Remove

Recall

Help




2. Process Screening = Analyze / screening / process screening

4. 2N Zut 49
1) EM A= 3 A HEM(Variability), 22| £ 22HControl Chart Alarms) ¥ 2% S2(Capability) 2| Al 7[X|2 7td
2) £7| 3t OFHM X|3=(Stability Index) 7| =22 WEIX 202 HHE QOLt

-CHE SAHE2 2861H 1 AT QLEA =92 CHA| MEd = Qo

-EE 2R SATE LEZO| Caret HEA|(A, v) E EE6IH QEX =/ B A HES BHAY = US

[/ ~| Process Screening
Indivand MR
Variability Control Chart Alarms Capability

Stability J Within Overall Summary Latest Out of Out of Latest Out
Column Index Sigma Sigma Mean Count Alarm Rate Testl Alarm Ppk Cpk Spec Count SpecRate of Spec
Process 4 1.23 397779 4.88021| 460538 100 0.06000 6 41 0110 0135 50 0.5 1
Process 7 1.07 089316 0.95644| 10.1113 100 0.01000 1 35| 2478 2654 0 0 .
Process 3 1.05 045724 047846 0.93042 100 0.00000 0 48| -1442 -1.509 100 1 1
Process 5 1.03 1.05268 1.08419| 1.24393 100 0.02000 2 32| -0540 -0.556 91 0.91 1
Process 2 1.02 0.12592 0.12844| 13.7855 100 0.01000 1 30| 8342 8509 0 0 .
Process 6 0.99 0.14289 0.1416| 0.73548 100 0.01000 1 74| -5331 -5.283 100 1 1
Process 1 0.95 3.33304 3.15827| 10.0787 100 0.00000 0 24| 0747 0708 0 0
Within Sigma : =W EZEHX} Test 1

22| = 9] 87tX| O] &t Ql =ol Hhey
Overall Sigma : TX| EEHX} Rule (0] 7| | = Western Electric Rule)
T X HW J|E
QMg X|2=(Stability Index)
: (Overall Sigma /Within Sigma) Alarm Rate
MEHSE test 7| (0 7| A& test 1) Off

FAtet JHEo 2 oY Hlg SIS == subgroup °f

(Stability Ratio) O] U
: (Overall Sigma / Within Sigma)?
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2. Process Screening = Analyze / screening / process screening

5. &4 Z1} Report 2| Customizing : Of2l 6t%| 7|5& &3l Display =

- Process Screenina
Summary
Find and Select

Select Where

Show Summary Celumns

Quick Graph for Selected Items
Centrol Charts for Selected Items
Process Capability for Selected Items
Color Selected Items

Remove Selected Items

Show Tests

Choose Tests

[<]

[«[<]f<]l<]

Stability Index
Stability Ratio
Within Sigma
Overall Sigma
Mean

Count

rr
AT
d

o ZIHE WY £ Aen, BO| AAE3tE ZtES 24 Z1t Report = OF2i2t 25

Shift Detection

Process Performance Graph
Goal Plot
Show Capability

Save Summary Table
Save Details Table

Save Selected Details

Local Data Filter
Redo
Save Script

<]

Enable All Tests

Test 1

Test 2

Test 3

Test 4

Test 5

Test 6

Test 7

Test 8

Range Limit Exceeded

~|Process Screening

Indivand MR
Variability Control Chart Alarms Capability
Stability Within J Overall Summary Latest Out of
Column Ratio Sigma Sigma Mean Alarm Rate Testl Alarm Ppk Cpk Cp SpecRate

151 397779 488021 460538 0.06000 6 A o110l o0a3s] 0922 05
0

Process 1 090 333304 3.15827| 100787 0.00000 0 0.747 0708 1.100
Process 5 1.06 105268 1.08419| 1.24393 0.02000 2 48| -0540 -0556 3.483
Process 7 115 089316 095644| 10.1113 0.01000 1 35| 2478 2654 4105
Process 3 1.09 045724 047846| 0.93042 0.00000 0 -1442 -1509 8.019
Process 6 098 0.14289 0.1416| 0.73548 0.01000 1 75| -5331 -5283 25.661
Process 2 1.04 012592 0.12844| 13.7855 0.01000 1 30| 8342 8509 15.883

0.91
0

1
1
0

Ppk

Cpk

Cp

Target Index

Out of Spec Count
Out of Spec Rate
Latest Out of Spec
Spec Centered Mean
Spec Scaled Std Dev
Spec Limits

6/13




2. Process Screening = Analyze / screening / process screening

o
6. Ol
|
=M 2

ol M S Column

—

- Process Screenina

Summary
Find and Select
Select Where

Show Summary Celumns

Quick Graph for Selected Items

-

Centrol Charts for Selected Items
Process Capability for Selected Items
Color Selected Items

Remove Selected Items

Show Tests

Choose Tests

Shift Detection

Process Performance Graph
Geal Plot

Show Capability

Save Summary Table

Save Details Table

Save Selected Details

Local Data Filter
Redo
Save Script

ot = 'Quick Graph for selected items' & 2 2/6tH Process H|2| HEHS X2 =oIg = Qe ZHetkst
~ Graphs of Selected Items
Process 1 Process 2
30 145
20
YY) [ A Aa 140
10+ SEAN 7 Au ) v —
0 .
-10 130
g. Process 3 30 Process 4
2 2 Y iriy il A h
1 W/\/\MWMW 18 FANAV.Y AR A\ o L
& -10
-2 -20
3 Process 5 Process 6
6 15
4 il Fal k 10
§ 1AV AN SN N e T A A A e WWMWW
,2 -
-4 00 !
-6
16 Process 7
14
:Ilg AN M'\VJ’\ = AN I f\u
: VY
;
20 40 60 80 100 20 40 60 80 100

A8 SHE 8%l 7S 1) : Quick Graph for selected items
MEH

22| =7t Display E
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2. Process Screening = Analyze / screening / process screening

6. 0| Ar25l= 619l 7|5 2) : Control Charts for selected items

s 24 Aol M sl Column MEHSH =

- 1= T

‘Control Charts for selected items’ & 2 2|5tH s{e #==0f TSt 22| =7} Display &

(Analyze / Quality and Process/ Control Chart Builder 2| &4 Z1tQl)

~ Process Screenina

Summary

Find and Select

Select Where
Show Summary Columns

Quick Graph for Selected Items

Control Charts for Selected Items

Process Capability for Selected Items
Color Selected Items

Remove Selected Items

Show Tests

Choose Tests

Shift Detection

Process Performance Graph
Goal Plot

Show Capability

Save Summary Table

Save Details Table

Save Selected Details

Local Data Filter
Rede

Save Script

Moving
Range(Process 4,

Process 4

[ = Process 4

Individual & Moving Range chart of Process 4

4 Process 4 Limit Summaries

Points
® plotted LcL Avg UCL Limits Sigma Sample Size
1 | Individual -7.32799 4.60538 16.53875 Moving Range 1

I Moving Range 0 4488454 14.66168 Moving Range 1

41~ Process Capability Analysis

4 = Histogram 4 Process Summary

LSL Target uUsL Density LSL 3

---Overall Target 10
— Within usL 25
N 100

Sample Mean 4.60538

Within Sigma 3.977789
Overall Sigma 4.880206
Stability Index 1.226864

Within sigma estimated by moving range.

0 5 10 15 20 25

Process 4

M 20 30 40 50 60 70 8o 90 100 < Within Sigma Capability 4 Overall Sigma Capability
Index Estimate Lower95% Upper95% Index Estimate Lower95% Upper95%

Cpk 0135 0.065 0204  Ppk 0.110 0.043 0.177
Cpl 0.135 0.065 0204  Ppl 0.110 0.042 0.176
Cpu 1709 1.400 2017  Ppu 1393 1.188 1.597
Cp 0.922 0.759 1.084 Pp 0751 0.647 0.856
Cpm 0.348 . . Cpm 0321 .

4 Nonconformance
Expected Expected

Portion Observed % Within % Overall %
Below LSL 50.0000 343259  37.1094
Above USL 0.0000 0.0000 0.0015

Total Qutside 500000 343259  37.1109
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2. Process Screening = Analyze / screening / process screening

6. 20| ALt o2l 7|5 3) : Process Capability for selected items

s 24 Aol M sl Column MEHSH =

- 1= T

‘Process Capability for selected items’ & Z2|5IH 8|

(Analyze / Quality and Process/ Process Capability 2| &4 Z1+g)

- Process Screenina

Summary

Find and Select

Select Where

Show Summary Celumns

Quick Graph for Selected Items
Centrol Charts for Selected Items

Process Capability for Selected Items

Color Selected Items

Remove Selected Items

Show Tests

Choose Tests

Shift Detection

Process Performance Graph
Geal Plot

Show Capability

Save Summary Table

Save Details Table

Save Selected Details

Local Data Filter
Redo

Save Script

L0l T3t B 52 24 Z7} Display &

i =/ Process Capability
4 Individual Detail Reports
4~ Process 1 Capability
4~ Histogram

LSL Target

4] 5 10 15
Process 1

AWithin Sigma Capability

Index Estimate Lower95%
Cpk 0.708 0.567
Cpl 0.708 0.566
Cpu 1.492 1220
Cp 1.100 0.906
Cpm 0.700 .
4Nonconformance

Portion

Below LSL 0.0000
Above USL 0.0000
Total Outside 0.0000

20

Upper 95%
0.849
0.848
1.763
1.294

1.6843
0.0004
1.6847

< Process Summary

Within sigma estimated by moving range.
25

40verall Sigma Capability

Index Estimate Lower95%
Ppk 0.747 0.624
Ppl 0.747 0.624
Ppu 1.575 1346
Pp 1.161 0.993
Cpm 0.739 .

Expected Expected
Observed % Within % Overall %

1.2502

0.0001

1.2504

UsL Density LSL 3
---Overall Target 10

— Within usL 25

N 100

Sample Mean 1007873

Within Sigma  3.333036

Qverall Sigma 3.158274

Stability Index 0.947567

Upper 95%
0.870
0.869
1.803
1.322
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4 Capability Box Plots

—_—Tr
Hie
HO—
HTT—jwese
i
. —o—
-0.5 0.0 0.5

Standardized using Spec Limits

Process 1

Process 2

Process 3

ees Process 4

Process 5

Process 6

Process 7

1.0




2. Process Screening = Analyze / screening / process screening

6. XO| AL Bt2| 7|'s 4) : Process Performance Graph
H@shs )z
roject 0| Al B£O| A2 SH= 4 Block Diagram 1F At

27 523} P ol BHOA #go| o
-Six Sigma P

- Process Screenina

Summary
Find and Select
Select Where

Show Summary Celumns

Quick Graph for Selected Items
Centrol Charts for Selected Items
Process Capability for Selected Items
Color Selected Items

Remove Selected Items

Show Tests
Choose Tests
Shift Detection

Process Performance Gragh

Goal Plot

Show Capability
Save Summary Table
Save Details Table

Save Selected Details

Local Data Filter
Redo
Save Script

4 Process Performance Graph

10

Capability Ppk
M

O Process 2

O Process 7

OProcessT— ————
OProcess 4
OProcess 5

O Process 3

O Process &
T
0.5 1.0 1.5

Stability Index

Capable and Stable

Capable but Unstable

Incapable but Stable

Incapable and Unstable
— Cpk=1.33

20
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&1 : Process Screening 2| CIE 0| A

1. Sample data : consumer prices,jmp

Py (o] %= Z+0] ol
(177§ Z=20f T3+ Y, AH|X}F 7t K42 LIEF data) Fefet Z0f &3

Series Year Month Date Price Control chart metrics to screen many processes for stability.
1 Apples 1980 Jan 0111980 0.5564 Apples, Re Select Columns Cast Selected Columns into Roles
2 Apples 1980 Feb 0121980 05764 Apples, Re *l5 Columns Process Variables|| 4 Price
3 Apples 1980 Mar 0131980 0.5954 Apples, Re ik Series optionai numeric
4 Apples 1980 Apr 0141980 0.6346 Apples,Re A Year
5 Apples 1980 May 0151980 0.6638 Apples, Re ik Month
6 Apples 1980 Jun 0161980 07024 Apples, Re 4 thSeries
7 Apples 1980 Jul 0171980 0.7542 Apples, Re A rrice optiot
8 Apples 1980 Aug 0181980 0.8066 Apples, Re ik Series Full
9 Apples 1980 Sep 0191980 0.7024 Apples, Re
10 Apples 1980 Oct 01101980 05684 Apples, Re Control Chart Type XBar and R v I—‘Subgmup optional
11 Apples 1980 Nov 01111980 04924 Apples, Re Subgroup Sample Size 3 IT‘ Dae
12 Apples 1980 Dec 01121980 05014 Apples, Re 3
13 Apples 1981 Jan 0111981 05084 Apples, Re Shift Threshold 3 optional
Outlier Threshold 5
Shift Lambda 0.3
Drift Beta 0.05
Minimum Process Length 3
(Subgroup Sample Size 3 : €% data 0|22 3 & YHSIH
_'_7| El'oli —'?—klol'}'”:l"_ l:r:
<Xt

-Control Chart Type : 2| 53 MEY(-MR, X bar-R )

-Shift Threshold : Upshift 2} downshift BERS ot7) I3 7|FE ahEUW BE B T

-Outlier Threshold : Shift ZZES 2/t 0| AX| X7 7|—.— (55 LoH SR L EEHAE HO{LHH O] K2 TESIACHE
O BHEHO| X)) Zhe THY QIS A o R A LtE ELH BE HA YSE OfA)

-Shift Lambda : Shlft Graph 01I)\1 AH2 | = EWMA(Exponentially Weighted Moving Average) 7t&X|

-Drift Beta : Drift Detection 2 ¢/3H EWMA 7t& K|

-Minimum Process Length : —.'?'_—“ Ol AHE &= |2 data /==

'
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&1 : Process Screening 2| CIE 0| A

3. Process Screening Z21t7} l—fgm Alt Key & T2 AE{O| M Process Screening 215 Fo| Wr7tM oAAZIH Fa
Shift Graph 2| Largest Upshift 3 Largest Downshift* = &l
- Largest Upshift & 22510 Largest Upshift 7| &2 2 HE

-Stability Index & Bread 7} 7t& L A(TA 7|Z+0| ZX data of HESHO| 7+ Alt= X)

-Coffee 742| S&H(Upshift/Downshift) O] 7t ALt AS & £ AUS

<~ Process Screening

Price XBarand R
Variability Control Chart Alarms
Stability Within Overall Summary Latest Largest Upshift Largest Downshift

Series Index Sigma Sigma  Mean Count Subgroups AlarmRate Testl Alarm Upshift Date Downshift Date

0.06292 051835 3. g 319 0.85981 1 0191994 9. 0131981
Electricty 7.88 039522 3.11282| 49.1052 127 43 0.74419 32 1 14.921 0132006 9.1443 0131998
Ground Chuck 10.74 002278 0.24472| 1.92648 319 107 0.86916 93 1 14.391 01122003 3.6355 0192006
Milk 1406 001179 0.16583| 1.27774 216 72 0.97222 70 1 14.043 01121989 2.686 0161991
Fuel Oil #2 9.20 005267 048437 | 1.35794 127 43 0.86047 37 1 12451 01122004 1.9962 0191997

0.00777 L .763 319 0.93458 1 0191988 43 01122003
Gasoling, All 6.33 007238 04582| 1.59956 127 43 0.67442 29 1 9.6073 0162006 1.8296 01122001
Gasoling, Unleaded 6.38 007268 046395| 1.54371 127 43 0.72093 31 1 9.5254 0162006 1.9084 01122001
Chicken 8.17 001567 0.12793| 0.91951 319 107 0.80374 86 1 9.1931 0191988 3.2187 0192002
Natural Gas 9.17 1.05018 9.62871| 394166 127 43 0.93023 40 1 9.0078 0192005 2.7774 0192001
Orange luice 6.26 003343 0.20943| 1.70649 319 107 0.81308 87 1 8.5437 0161988 7.0131 01121992
Apples 5.29 00276 0.14594| 0.81535 318 107 0.83178 89 1 6.0577 0192006 4.0709 01121987
Oranges 348 005859 0.20365| 0.63722 195 107 0.40187 43 1] 4.9249 0192005 3331 0191991
Eggs 2.81 006131 0.17242| 1.10405 132 44 0.52273 23 1 4.315 01122003 2.4306 0192004
Bananas 3.52 0.018 0.06342| 0.44691 317 107 0.73832 79 1 3.3533 0161989 2.4004 0191991
Tomatoes 2.68 0.13375 035908 | 1.11717 317 107 0.60748 65 1 2.7257 01122004 1.5977 0162006
Lettuce 1.98 008698 0.17226| 0.6593 317 107 0.27103 29 1 2.0652 01121987 1.8099 0161988

* EWMA(Exponentially Weighted Moving Average, X|4= 7t% 0|5 Ed) € A Asto
n I EWMA o O F(n-1) EWMA £ H|W30] Zt0| 22t 2t ™ Upshlft L2{ 2t Downshift
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r.3 |

: Process Screening 2| CIE O H|

4. Stability Index Zt0| 7t& 2

= Bread 2t Upshift/Down Shift t0| 7t 2

= Coffee O Ci$t Control Chart £

O2{A H Ml =0 ofajet 2

2t
O

4 (= Price Series=Bread
XBar & R chart of Price

Average(Price)

I

M re R

0.02 [} #h

s LRI
889} l,n"lt'zc.i‘ d'p.ﬁ'q'."n 3.-'. o ¢ e

Range(Price)

$ e \ [
e At sitln, 0 iane [y .laﬂ.
M B S hek A e ik

10 20 30 40 50 60 70 80 90 100

il

4 = Price Series=Coffee

Average(Price)

XBar & R chart of Price

Range(Price)
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