-~ “LES

Process Mining
Metrics

Anne Rozinat, Fluxicon










- SO, Why Do
Need Metrics?




metric: [me-trik]

“A standard for measuring or
evaluating something”
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Improve Quality Dr0Cess

Process

> > —
Define, Improve Lontro

Measure, Analyze _.

>




Continuous Improvement

Plan | Do

Act | Check

Standardization



Problem 1:
Deception

’ - * -
| :- . 4 . -~ -
4 I . - . N
- .- -1*. B v - - 3 \A ' -
' : . . ﬂ b L ~
< o ¥ J g . :
// - ’ . s ‘;‘ ' :
h : v - L] “ -
i : r \ Y s ' . . : ‘ -
» e .
- E i 5 A B - p . 2 %
- -



US spending on science, space, and technology =
correlates with

Suicides by hanging, strangulation and suffocation

Correlation: 99.79% (r=0.99789126)
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Spurious Correlations




Number of people who drowned by falling into a pool =
correlates with
Films Nicolas Cage appeared in
Correlation: 66.6% (r=0.666004)
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purious Correlations




Divorce rate in Maine
correlates with

Per capita consumption of margarine

Correlation: 99.26% (r=0.992558)
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Spurious Correlations




Worldwide non-commercial space launches =
correlates with

Sociology doctorates awarded (US)

Correlation: 78.92% (r=0.78915)
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Call - Inbound

[ 9 540
21844

Chat - Inbound

Webform - Inbound
7975

Email - Inbound 236
721

®

98% First Contact Resolution rate



Call - Inbound

i 3870 ™
21569 - :

{ Chat - Inbound

Webform - Inbound
7961 P

Y

Email - Inbound 262
710

®

82% First Contact Resolution rate



Problem 3:
ip Of The Iceberg
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O (@] Disco - Sandbox
Statistics views -
€y Overview
Overview Global statistics
Global stanustucs
Ac“ww Events 1,662
.. . Active cases over time o 333
Resource classes Casovm
Activ
p Comment Events per case ples 23
S Case duration Median case duration 51d
p Channel
Other attrbute Mc-an case durahon 6 d
Start 02.01.2012 08:46:00
End 23.01.2012 11:55:00
Case ID | Events | Started | Finished | Duration l
Case325 8 e 04.01.201210:5... 23.01.201210:1... 18days,23hours I &
Case324 5 1 04.01.201211:1.. 23.01.201211:1.. 19days, 8mins [N .
Case323 2 B 04.01.201211:3.. 04.01.201211:3.. 4 mins
Case322 2 B 04.01.2012122... 04.01.201212:3.. 7 mins
Case321 s 04.01.201212:3.. 18.01.2012132.. 14days, 51 mins [N
Case320 8 D 04.01.2012 13:0... 09.01.2012 150... 5days, 1 hour =1
Case319 2 - 04.01.2012133.. 04.01.2012134... 3 mins
Case318 3 I 04.01.2012134.. 10.01.201215:3.. 6 days, 1 hour i
Case317 4 e 04.01.2012135.. 19.01.2012154.. 15days, 1 hour [N
Case316 2 N 04.01.2012 140.. 04.01.2012140.. 3 mins
Case310 8 S 04.01.201214:22.. 09.01.201217:1.. S5days,2hours
Case309 s I 04.01.2012 14:3.. 09.01.2012140.. 4days, 23hours D
Case308 5 04.01.2012 14:3... 06.01.2012 18:0... 2 days. 3 hours

Y
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* Cases " Evenis

Version 1.8.2
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O (@] Disco - Sandbox

for: Dealer

Active filters .
ool Timeframe

Timeframe Filters by timestamp
Fiters by imestamp
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23 24 25 26 27 28 29 o 23 24 25 26 27 28 29
O Intersecting timeframe
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A A A (O Completed in timeframe A A a
100 :;00 ;100 (O Trim to timeframe __00 : 00 :.00;

X O *®

Hesat Undo changes Recipe

| Cancel | | Copyandfilter | | Applyfiter |




Inspecting The
Quality of Metrics



1. Validity

2. Reproducibility
3. Stability

4. Analyzability




Validity: Sufficient correlation of the
measured value to the actual property
to measure



Reproducibility: The measurement
process can be repeated at any time
and will lead to the same results



Stability: The measured value is only
correlated to the actual property to
measure



22.5

15

75

50° of the values are smaller

50% of the values are larger

Median = 3

Mean=(1+14+2+3+3+3+30)/7
=6.14



Mean Performance Median Performance




Analyzability: The degree of
comparability of two measured values



(1) Nominal
(2) Ordinal
(3) Interval
(4) Ratio Scale




Metric Scale Example

Nominal “red”, “green”, and “blue”
— No comparison




Metric Scale Example

Nominal “red”, “green”, and “blue”
— No comparison

Ordinal “Night”, “Dawn”, “Noon”, “Afternoon”, “Evening”
— Order, no equal spacing




Metric Scale Example

Nominal “red”, “green”, and “blue”
— No comparison

Ordinal “Night”, “Dawn”, “Noon”, “Afternoon”, “Evening”
— Order, no equal spacing

Interval Temperature measured in Celsius or Fahrenheit
— Equal spacing, comparing differences possible




Metric Scale Example

Nominal “red”, “green”, and “blue”
— No comparison

Ordinal “Night”, “Dawn”, “Noon”, “Afternoon”, “Evening”
— Order, no equal spacing

Interval Temperature measured in Celsius or Fahrenheit
— Equal spacing, comparing differences possible

Ratio Temperature measured in Kelvin
— Absolute O, “twice as much” comparisons possible




So, what ARE
Process Mining
Metrics?



Process Area Metric

Number of steps e Average/median events per case




Case |: Complexity of a monitor defect.
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Frank van Geffen (Process Mining Camp 2014)




Can you spot the rework and
potential waste?

Frank van Geffen (Process Mining Camp 2014)




Process Area Metric

Number of steps e Average/median events per case
® % of cases within a certain range




Distribution of events per case

Unnecessary cases Unnecessary steps



% of Cases falling into desired range

® 0o Disco - Sandbox "y

YP® Filter settings for: Raw data after import

Active filters

Performance
Fiers cases by perlformance

X
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o
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o
o
o
o
-
=
o
=

Few evenls Man y evenls
A A
17 3 46% 20 B
Minimum number of events Of cases Maximum number of events
x o Use cases with between 17 and 20 events

Raset  Undo changes

LCopy and filter ] | Apply filter J
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Process Area Metric

Number of steps e Average/median events per case
* % of cases within a certain range

Variability ® No. of variants




Disco - Sandbox

N R L B L @

"~ Variants (36)

Complete log
Variant 1
6 cases (12°

Variant 2

3 casas (6%)

Variant 3

3 casas (6%)

Variant 4

3 cases (6%)

Variant 5

2 cases (4%)

Variant 6

2 cases (4%)

Variant 7
2 cases (4%)

Varniant 8

1 casa (2%

Variant 9

1 case (2%

Variant 10

Casé (£

Variant 11

1 case (2°

Enterprise H
BB e sases | e Q) @ TEE2., Disco
Q)
|.| Case360
Case with 11 events
?Jafﬁ: 254 N Events "
Case1257 Start 28.11.2011 09:27:00
14 avenis
Duration 50 days, 23 hours
Case357
12 avenis
Case344 >
Case1296 > | Activity | Resource | Date |Time  |Comment |Channel |
12 avonts 1 | Order created Value1 28.11.2011 092700 Value1 Callcenter
Caned 2 | Request signed L1 Value3 28.11.2011 09:36:00 Value 1 Callcenter
.43.??‘,.1 > 3 Requestsigned L2 Value6 28.11.2011 1508:00 Value 1 Callcenter
o 4 | Request signed L3 Value7 28.11.2011 153900 Value 1 Callcenter
Case70 5 | Pick-up prepared Value2 29.112011 154400 Value 3420 Calicenter
12 events > & | Shipment via forwarding company Value 11  14.122011 09:49:00 Value 1 Callcenter
7 | Product received Value 12 19.12.2011 15:1800 Value 231 Calicenter
Casebd > 8 | Paymentissued Value 11 20.12.2011 09:3200 Value1 Callcenter
13 events 9 | Product ready for scrapping Value 13 28.12.2011 084700 Value 2227 Callcenter
10 | Product scrapped Value6 17.01.2012 155300 Value 1694 Callcenter
Case1221 > 11 | Order completed Value 18 18.01.2012 084200 Value1 Callcenter
13 avenis |
Case1220 > |
18 evenis |
?35939 > |
0 avenis




Disco - Sandbox

Nk Enterprise H
7 % Map Statistics | Cases \ 0 Q m_m D|SC°
Q)
Iil Case360
@ Case with 11 events E
Disco - Sandbox
Variant 8 N Enterprise H
Pt ] A o Map  Statistics | Cases o 9 m@_mm Disco
Variant 2
i e ] ®
- e - ' Cases (1205
. 20 = ’ Wl Caser2
- @ Complete log Case1244 Case with 11 events
P Al Cases (1208 e
‘ 3 'I:Ii,-.-?‘ (6" ) I-l d
1 ‘ Yf"_afm‘ ' 9359:?45 Events 1
Vanant 5 66 Cases | J avents
& 2 ?.at—zi (4%) ) I.l
: ‘ Variant 2 N I Case1246 > Start 15.12.2011 08:41:00
Variant 6 69 cases (5.73% I avenis
. Jpenicnd > Il Vodiacid T— Duration 32 days, 3 hours
] arian ase
Variant 7 ‘ o0 " (4.81% ? lil 12 avents >
P oiigh >[I
Variant 4 124
e ses (4.73 ave apt
il > -
case (2% ) % Variant 5 ) i Case1249 > | Activity | Resource | Date | Time | Comment | Channel |
[ Variant 9 ™ bindhoch e i 1 | Order created Value1 15122011 084100 Value1 Dealer
1 case (2% > L] . 2 | Shipment via logistics partner Value2 15122011 08:48:00 Value 2073 Dealer
| g Yl >l i o > 2  Productreceived Value 17 19122011 16:3000  Value 2074 Dealer
& Variant 10 > |.| i ik i 4 | Reparishop X - Checking Value 17 19.122011 16:30:00 Value 2075 Dealer
case (2% & Variant 7 Y Iil Case368 > 5 ]Repalrshop X-0K Value§5 20.12.2011 08:24:00 Value 2076 Dealer
) 35 cases (2.9° 2 avents 6 | Request signed L1 Value2 21.122011 100700 Value1 Dealer
g Ve > I 7  Request signed L2 Value6 21122011 123100 Valuel  Dealer
— * Variant 8 > Iil Case367 > 8 | Request signed L3 Value 7 21.12.2011 13:19:00 Value 1 Dealer
v 31 cases (2.57% 2 avents 9 ]Amunlmodmed Value8 16.01.2012 11:17:00 Value 2077 Dealer
10 | Special Refund issued Value8 16.01.2012 11:18:00 Value 2078 Dealer
[ Variant 9 » iy Case366 > 11 Warehouse Value8 16.01.2012 122100 Value1 Dealer
20 cases (1.66° 3 avenis
Variant 10 Case365
i 19 cases (1.58° > Ii' 3 avents 4
Variant 11 Case364
% 14 cases (1.16° > lil 2 events >
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Process Area Metric

Number of steps e Average/median events per case
* % of cases within a certain range

Variability ® No. of variants
¢ \/ariant to cases ratio




Small no. of variants covering many cases ...

.. or many different and mostly unique cases?

™~

# Variants
# Cases

Variability in % = *100

|




Example with highest variability:
20 unique cases (i.e., 20 variants)

20
20

1100
100%

Variability in % = *100



Example with low variability:
20 cases following two different variants

2
20

0.1 * 100
10%

Variability in % = *100
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Process Area Metric

Number of steps ® Average/median events per case

* % of cases within a certain range

Variability e No. of variants
¢ \/ariant to cases ratio

¢ Distribution of variants




Process variant distribution

Events over time

Active cases over time

Case variants

Events per case
Case duration

Case utilization

Mean activity duration

Mean waiting time

Events over time

Active cases over time

Case variants

Events per case

Case duration

Cumulative:
80,1%

Variant 19
Number of cases: 5

Cumulative:
80.04

o

Variants 749-770
Number of cases: 22
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Process Area Metric

Number of steps e Average/median events per case
* % of cases within a certain range

Variability ® No. of variants
¢ \/ariant to cases ratio
e Distribution of variants

Repetitions e No. of cases with repetitions
e Top activities causing rework




Process Area Metric

Number of steps e Average/median events per case
* % of cases within a certain range

Variability ® No. of variants
¢ \/ariant to cases ratio
e Distribution of variants

Repetitions e No. of cases with repetitions
e Top activities causing rework

Case durations e Average/median case duration
® % of cases outside of SLA




Process Area Metric

Number of steps e Average/median events per case
* % of cases within a certain range

Variability ® No. of variants
¢ \/ariant to cases ratio
e Distribution of variants

Repetitions e No. of cases with repetitions
e Top activities causing rework

Case durations e Average/median case duration
® % of cases outside of SLA

Waiting times e Total (cumulative) delays between activities
e Difference between well-performing and slow cases
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4
® O Disco - Sandbox
- s . [ Process map 100% detail | Map l Statistics ~ Cases o p Disco
Zoom: Q 223% (© search.. ) Detail
| A Ve
5.3 hrs Activities Paths
@) Q
Create Request for Quotation Requaster
10 mins
54.1 hrs
100% 100%
Analyze Request for Quotation
23 mins Mt Frequency

@ Performance

Amend Request for Quotation Requester Amend Request for Quotation
10 mins 18 mins




~ ” fluxicon

00 Disco - Sandbox
- . . | Process map 100% detail BEa ' Map | Statistics ~ Cases DiSCO
Zoom: Q 223% © search.. ) Detail
A v
3 | Activities Paths

O Q

100% 100%

Analyze Request for Quotation

1107

[ Amend Request for Quotation Requester Manager
49

Add secondary metrics

B (d Performance
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00 Disco - Sandbox
w - @ [ Process map 100% e | Map l Statistics ~ Cases o (=] Disco
Zoom: Q 223% (@© search.. ) Detail
| A v
13.3 hre Activities Paths
O Q
Create Request for Quotation Requaster
38.5 hrs
47.9 mths
100% 100%
Analyze Request for Quotation
17.7d Mt Frequency
Perf
12 yrs 179d [ 17mths/ 3264 @ Petomance
Amend Request for Quotation Requester Amend Request for Quotation Requester Manager
35d 156 hrs

498 wks |
37.3wks 864 mths
249wks - 57.6mths
87.1d 288 mths
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00 Disco - Sandbox
W - @ [Processmap100% detai ] ' Map | Sitsics  Cases O 9 Disco
Zoom: Q 223% (@© search.. Detail

| A ™A
13.3 hrs Activities Paths
Q Q

Create Request for Quotation Flequestar
38.5 hrs (10 mins)

47.9 mths
54.1 hrs

100% 100%
Analyze Request for Quotation
17.7 d (23 mins) Mt Frequency
17 mths 326d \ @ Performance
6 d 1€ hre V

Show: | Total duration 4

Amend Request for Quotation Requester tion Requester Manager
3.5d (10 mins) (18 mirw)

~ 115.1 mths

sconaC] Median uraton & I




Process Area Metric

Number of steps e Average/median events per case
* % of cases within a certain range

Variability ® No. of variants
¢ \/ariant to cases ratio
e Distribution of variants

Repetitions e No. of cases with repetitions
e Top activities causing rework

Case durations e Average/median case duration
® % of cases outside of SLA

Waiting times e Total (cumulative) delays between activities
e Difference between well-performing and slow cases

Value-add vs. Non-value- | ® Ratio value-add vs. non-value add activities in total
add activities ¢ [op non-value adding activities and root causes
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Process Area

Fallout e Number or % of cases not reaching a milestone (especially in sales and
ordering processes: revenue leakages)
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e Suspiciously short activities (that normally take time)




Process Area Metric

Fallout e Number or % of cases not reaching a milestone (especially in sales and
ordering processes: revenue leakages)

Compliance violations e Not allowed paths (e.g., skipped approvals)

e VViolated Segregation of Duties

e \/iolated SLAs

e Suspiciously short activities (that normally take time)

Organizational view e (Groups handling most of the work

e Hand-over patterns

e Delays between groups

¢ Interdependencies between processes

e Concentration (specialization) vs. Decentralization of tasks




Process Area Metric

Fallout e Number or % of cases not reaching a milestone (especially in sales and
ordering processes: revenue leakages)

Compliance violations e Not allowed paths (e.g., skipped approvals)

e VViolated Segregation of Duties

e \/iolated SLAs

e Suspiciously short activities (that normally take time)

Organizational view e (Groups handling most of the work

e Hand-over patterns

e Delays between groups

¢ Interdependencies between processes

e Concentration (specialization) vs. Decentralization of tasks

Workload over time e Number of cases in the process over time
e Seasonal patterns and impacts on other processes




Process Area Metric

Fallout e Number or % of cases not reaching a milestone (especially in sales and
ordering processes: revenue leakages)

Compliance violations e Not allowed paths (e.g., skipped approvals)

e VViolated Segregation of Duties

e \/iolated SLAs

e Suspiciously short activities (that normally take time)

Organizational view e (Groups handling most of the work

e Hand-over patterns

e Delays between groups

¢ Interdependencies between processes

e Concentration (specialization) vs. Decentralization of tasks

Workload over time e Number of cases in the process over time
e Seasonal patterns and impacts on other processes

Unused paths ¢ Unused paths (available in application / specified process but never used) may

provide opportunity to reduce maintenance costs
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Process Area Metric

Fallout e Number or % of cases not reaching a milestone (especially in sales and
ordering processes: revenue leakages)

Compliance violations e Not allowed paths (e.g., skipped approvals)

e VViolated Segregation of Duties

e \/iolated SLAs

e Suspiciously short activities (that normally take time)

Organizational view e (Groups handling most of the work

e Hand-over patterns

e Delays between groups

¢ Interdependencies between processes

e Concentration (specialization) vs. Decentralization of tasks

Workload over time e Number of cases in the process over time
e Seasonal patterns and impacts on other processes

Unused paths ¢ Unused paths (available in application / specified process but never used) may
provide opportunity to reduce maintenance costs

Automation opportunities | ® Manual steps that can be automated

Open cases analysis e How long have incomplete cases been open?

e At wich stage are most cases waiting”?




Some Last Words
On The Way







You need their
participation
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