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[yield.xIsx]

- Yield : &£E=

- margin : X\—=>2

- batch_id : /\wFID

- reactant degree : RIEE
—>59EMmR. 911 0—R

[sensor.xIsx]

- preheated air temperature : ZE&REL

- steam flow : ZZURE

- Condenser temperature : > > HDEE
—30#fEkE. 9,360L- 01— K

[weather.xIsx]

- Outside_press : 9+O& T

- Outside_temp : S+DRE
—28FfEfERE. 39 1— R

‘ KSK ANALYTICS




2 . T — 1R L e

| k(i

RapidMinerd~—4w KT L1 A5
"Prescriptive Analytics" TOX>>>3>% A > A M =JILUET
- W—)L)\— [i5EMEEl — [R—w RT L1 X
"Prescriptive Analytics" TIHRZRL. 1> A M—=)LZ{T7>TLZEL\,

) RapidMiner?—-7yr7L 4R x

AVA =l BHVIT 2 IT-FFH AR FEERULT S RapidMiner Studiod 7 v 57— F3b3F S
A=1UZA A F=dhET. FO-1LO7 v F5F- FTIE. 7y FT— g BResOmh TERERRpLET
3-0

®gR EN LA A= FANTLSHD FHELS0  BAES  Juyov-2

Prescriptive Analytics #%  Prescriptive Analytics
Prescriptive Analytics 0.1.6 Version 0.1.6
This extension offers an operator to do Release date 2019/09/10
prescriptive optimization. File size 773 kB
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Joex Snapshot History

) Process P L 2F 4HdawH

Retrieve sensors Join Join (2)

inp c out é’: @ joiI) : @ ioir ::

Retrieve yield

2
1 Retrieve weather

KRR EWEICENSTILAKDICULET,
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key attributeszleft, rightit(Cdatetime&sRELET,
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fl ExampleSet (Join (2))

F< ——‘l Turbo Prep

Row No.

1

10

1

12

13

14

15

datetime

2017107110 1...
2017/07110 1...
2017/07110 1...
2017/07110 1...
2017/07M10 1...
2017/07110 1...
2017/07110 1...
2017/07110 1...
2017/07101...
2017/07101...
2017/07M10 1...
2017/07/10 1...
2017/07110 1...
2017/071101...

2017/07M10 1...

It Auto Model

Pre_heated...
102.900
102.955
103.010
103.065
103.120
103.175
103.230
103.285
103.340
103.395
103.450
103.195
102.940
102.685

102.430

ExampleSet (9,360 17,0 158U, 10 A% B1E)

B KSKANALYTICS

Steam_flow
94.058
97.358
100.657
103.956
107.255
110.555
113.854
117.153
120.452
123752
127.051
125.894
124736
123.579

122.422

Condenser_...
69.200
69.207
69.213
69.220
69.227
69.233
69.240
69.247
69.253
69.260
69.267
69.073
68.880
68.687

68.493

Yield

4258.002
?

?

?
3746.959
?

?

margin
498.700
?

?

?
521.857
?

?

batch_id

10388

242 (9,360/9,3601T):

reactant_de...
825.001
?

2

?
629.235
?

?

Outside_pre...
1027
?

?

all

Outside_temp
9.800
?

?



2 . T — 1R L e

| sz xiamme

“Replace Missing Values (Series)"Z_D2. FTRIDKDICEEEULFEFT,
- —DH(Jattribute filter typeZsubsetiCL. BHEERZIUwW I U T,
Outside_press& Outside_temp&EHBIDARY IR (CEUET,
replace type numericalzlinear interpolation(CZE LXK,
- —DHIGVIHEERENSEEH D FE A

7o+x Snapshot History
() Process » ORI C : B i @ @

A

Retrieve sensors Join Join (2) Replace Missing Values (Series) lace Missing Val...

inp c omF Iff @ ij I.ef @ ioiF d exa . exa exa . enF
s " 1"9 v v
v v

Retrieve yield

c
Q/ ! Retrieve weather

N
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— DHE®"Replace Missing Values (Series)”" M/ NS A —4

NS A=—4 ANT

B8 Replace Missing Values (Series)

attribute filter type l subset v l =h BIE% 4R attributes
| —_-—"q The attribute which should be chosen.
attributes
Bt BERLI-BIE
invert selection b4
# batch_id I outside_press
include special attributes # condenser_temp # outside_temp
t5 datetime

# margin
# Pre_heated_air_temp
## reactant_degree

has indices D

/| overwrite attributes ® # steam_flow o)
# vield o
replace type numerical [ linear interpolation v ]1
replace type nominal previous value v @
replace type date time previous value v i®
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o€ Snapshot History
) Process » P L 2F {iawH
Retrieve sensors Join Join (2) Replace Missing Val... Replace Missing Val... Process Windows Append (Superset)
c out ' exa
!

Retrieve yield

c out

- out

€) Process » Process Windows » PP Ba€E i @ @ K

Extract Aggregates

- Qexa . fea out o
inp i

on
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. Extract Aggregates
N A—4 ~NT
B Process Windows [ 7| mean ]
aﬂﬂbute ﬁlief type all v ) geomel{ic mean
invert selection ()] first quartile
include special attributes ® median
[ /' has indices ] ) third quarkie
: min
indices attribute [datetime V] @
max
[ V| expert settings ] )
std deviation
unit example based v @
kurtosis
windows defined from start v @
skewness
window size [ 10 ] )
[ /| add time series name ]
[ | no overlapping windows] ()
ignore invalid values
create horizon (labels) D,
Process Windows Extract Aggregates
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Jo+z Snapshot Histary

() Process » PP 2E Ha Wk

ral

I Join (2) Replace Missing Val... Replace Missing Val... Process Windows Append (Superset) Rename by Replacing Store

) JOIF %:‘f @ JDIF ﬁexa ! exaF ﬁexa ! exar) %::: . ::F %:: @ merF jexi :_} E:E Cinp 1 thr’h :

inp

HSA—4 ~JLF
7 Rename by Replacing
ieather

i outF attribute filter type all v (D

invert selection o

include special attributes Y

replace what \mean a } XmeandDaIlC. ZANTLLZELY

replace by D
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Row No.

1

2

10

1"

12

13

14

15

Pre_heated...

103.148

102.303

100.765

100.780

100.213

101.230

103.403

103.302

102.380

101.377

102.215

103.905

106.130

107.305

107.215

Steam_flow
108.905
121.843
109.040
109.996
123.817
123.075
115.227
105.455
104.350
110.572
115.355
117.015
116.850
120.288

113.541

ExampleSet (936 17,0 J5IB I, 10 BB EE)
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Condenser_...

69.230

68.397

67.498

67.468

66.951

67.957

69.458

69.517

68.905

68.218

68.567

69.452

71.148

72.020

71.807

-— /1R S gL

Yield

4258.002

3746.959

3801.912

4021.988

4021.988

3588.880

3876.510

3934.296

4220.698

3838.119

3965.948

3738.744

4110.280

3852.676

4152.456

margin

498.700
521.857
495.091
484.645
484.645
503.384
510.702
502.992
501.035
493.075
493614
515.136
512.151
540.262

525.295

batch_id
10388
10389
10390
10391
10391
10392
10393
10394
10395
10396
10397
10398
10399
10400

10401

reactant_de...
825.001
629.235
668.967
753.745
753.745
601.455
676.316
702111
806.137
682.170
722.981
632.529
750.105
643.004

748.671

Outside_pre...
1026.940
1026.807
1026.673
1026.540
1026.407
1026.273
1026.140
1026.007
1025.873
1025.740
1025.607
1025.473
1025.340
1025.207

1025.073

Outside_temp
9.826
9.885
9.943
10.001
10.060
10.118
10.176
10.235
10.293
10.351
10.410
10.468
10.526
10.585

10.643

Last datetim...

2017/07101...

2017/07/10 1...

2017/07/10 1...

2017/07/10 1...

2017/07110 1...

2017/07/10 1...

2017/07/10 1...

2017/07/10 1...

2017/07/10 1...

2017/0710 1...

2017/07110 1...

2017/07/10 1...

2017/07/10 1...

2017/07/10 1...

2017/0710 1...
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FRTOLAT., ZEFEERFLUET—FY MEHFUOHUET (S TlEprepared)
“Select Attributes” THHEIEIRZITL .
“Set Role"#ElE L. YieldxBWMZHZHRELEI,

pA=E 3 Snapshot History
) Process Jolye - 1% & H
Retrieve prepared Select Attributes Set Role
inp c out q exa i
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Select Attributes

NPT | LT

T Select Attributes

attribute filter type subset

attributes o BIHER

invert selection

Set Role

include s| ) Ei£EER: attributes

=h RBIE%534R: attributes

:_'q The attribute which should be chosen.

=54 3

i batch_id
45 Last datetime in window
I margin
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| %

RRUI-BlE

#f Condenser_temp

H Outside_press

# outside_temp

I Pre_heated_air_temp
Jf reactant_degree

I steam_flow

\# Yield

NS A—4 : ~NT
|7 SetRole
attribute name Yield
target role label
set additional roles ~ EditLList (0)...
X
O X

@
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“Cross Validation"ZE& UL ZE 9,
EFIOLEEARST(CKD. S TlIDeep LearningZ#HEAL TULE T,

7oA Snapshot History
@ Process » RPPL 2R HawH
Retrieve prepared Select Attributes
inp c out | exa [To exa B2
¢ ' L Ofi res
¢ res
) Process » Cross Validation » E {ia o K
Deep Learning Apply Model Performance
Lic] mod ¢ mod Q mod lab lab % per tes
thr tes q unl - mod per exa per
thr per

XI\SGA=FFFTTAILETT,
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% PerformanceVector (Performance) ExampleSet (Set Role) ExampleSet (//Pre:
Criterion

root mean squared error rOOt_m ea n_sq ua red_e rror

relative error strict

squared correlation root _mean_squared_error: 28.675 +/- 4.583 (micro average: 29.004 +/- 0.000)

YEp UT=ET )L Store”" TEEB DL ICTIRFELE T,

() Pprocess » P L 2F HddawH
Retrieve prepared Select Attributes Set Role Cross Validation
inp out [ exa [T77] exa Qea 77 exa d exa mod Tes
c s 33 N Ll:iz . % res
J 1 on on exa
: J J tes res
per
per Store
inp 1 thr D
E
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“Create ExampleSet" AL —F T FR&KEDH > TILFT—5%Z1ED,
HEFEERFUREETIL(CCTEMode)ZBRALU T, FAMEZHUTHET.

() Process FORPC B e H
Retrieve Model Apply Model
inp c out G mod lab s
)
v q on med W) {54-51AMEEE: function descriptions X
J ] 1

NS A=A U2 |%§RE: function descriptions
— List of functions to generate.

Create ExampleSet

{

-_ out
,/ 3 F attribute name function expressions
Condenser_temp 70 7
—)
reactant_degree 300 E
Qutside_press 1010 E
Outside_temp 20 £
Pre_heated_air_temp 80 E
Steam_flow 70 f]

XFPARREIZSCTEFEREZELEXT,
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“Prescriptive Optimization"ZHBE L. “Multiply" TEE U =Y > T )L & iEHt.
T IUERMDIRICELE UM Efa IE—&R—X b, &88HI& U Tref[CEEFFE T,

@ Process » PP 2EF Haewi

Retrieve Model Apply Model
inp c out (] mod lab | ) =
Multiply (| unl ? mod 1) [es

in

Create ExampleSet

out
& P
Prescriptive Optimization

Retrieve prepared Select Attributes

.27
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RS A—4 AT ) EiEEZR: attributes X
Prescriptive Optimization fflJ Prescriptive Optimization E_L Bt ;534R: attributes
-_—_——"q The attribute which should be chosen.
attribute filter type subset =
Bl BEIRLE-BE
ttribut o BIEEIR s
attributes aQ |42 | % QX
invert selection # Outside_press Condenser_temp
H Outside_temp Pre_heated_air_temp
B H reactant_degree Steam_flow
include special attributes @® (=
=]
optimization method BYOBA v @
number of candidates 1 @®
method for start values average v ‘ ]
= (VRS ST
configure bounds 2 EditList (0)... |@
/| use interpolation points default @ }()5)(—@% &@&5 (:’225/\%73\%” D EL\OD_C
| APEECEZEHEEERLET,
luati 1 ) : = = 9 \'152 =
max evaluations - XMhsuatPsE. RINEEFIANRIECESEHA.
initial radius 10.0 @
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INS A—SEKTE
€) Process » Prescriptive Optimization » P L 2P L[]

Performance

Per

£
L]
i1
w
k-]
[
=

Hn B N A—4 ' AT

— 1S A=A 2R | %§RE: function descriptions

E/ List of functions to generate. % Performance (Extract Performance)
performance type data_value v ®

attribute name function expressions
‘tagell [prediction(Yield)] & Suribite name taget v |@

example index 1 @
optimization direction maximize v®

Srvtumem L roruzae | (Qem
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FENMEEOFRAESTIILORER. FTEMUSHEELOERTY .
BRBE EDQRDIRINSGA=F[CIREN. —HTOHMNDET,

A

] ExampleSet (Apply Model)

E < -_3 Turbo Prep ﬁ Auto Model

F—4
Row No. prediction(Yi...J] Condenser_...] reactant_de.. Outside_pre.. Outside_temp | Pre_heated... Steam_flow
1 3331.505 70 300 1010 20 80 70
BAGFEE
P ExampleSet (117,11 E35IE§.6 B BE)
il ExampleSet (Prescriptive Optimizatjon)
A
smms l < ———1' Turbo Prep ﬁ Auto Model
- H v v JV . 4
F—4
Row No. fitness Condenser_... | reactant_de.. Outside_pre.. Outside_temp | Pre_heated... Steam_flow
1 3433.423 79.660 300 1010 20 119.250 126.589
=2
3
Bz s

v

ExampleSet (117.0 5B, 7 B EBE)
" KSK ANALYTICS
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I Prescriptive Optimization Tips

BYOBA
Evolutionary Optimization
Grid

28T A= b2 CMA-ES

fe0 Prescriptive Optimization Powell
it RS " I8 EEIE XAV Y RISECR 7L T U X LRE
attributes o BHHER %E?;&O)jj_ iﬁ b\ ‘5 L}RE_{ ﬁg T\‘ 3_ o

) /(5A-FYRNERE: configure bounds X

invert selection
IS A=A U2 #HRE: configure bounds

. ) ) — Advanced parameters that can be set.
include special attributes —_/

optimization method BYOBA attribute name values (Min, Max)
Steam_flow v 70.0 110.0
number of candidates |
method for start values average
-
configure bounds o EditList(0).. |
v i i i ) = . 5 peies Y = =
use interpolation points default i = Tk U%Eh =) T b UXEER O R
max evaluations 10000 @

| ZHOBD LR, FRAERETLE
ok 100 0 E TR COHNERRTEET,
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