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(Scientific) Presentation

• A speech/talk in which a human delivers a new 
(scientific) achievement, result, idea, piece of 
work to other humans (the audience)2



Research and Collaboration
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Once upon a time… Today!



Collaboration is Triggered 
by Communication

• Presenting scientific work: the key to 

• Disseminate your own achievements 

• See reaction of other scientists, get feedback 

• Find new perspectives and ideas  

• Ultimately build a research network 

• With similar + complementary approaches
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Teaching
• Possibly the most  

• profound 

• wide  

• direct 
 
impact we are going to have on society
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Situations to AVOID



Our Goal
• Principal types of presentations 

• Main characteristics of a presentation 

• What makes a presentation strong vs weak? 

• Key principles towards a successful presentation 

• Typical pitfalls 
 
 
… with examples!
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Assignment
Observe

• Watch a keynote talk: http://hosted.mediasite.com/mediasite/
Viewer/?peid=123584ea3d4141ea8169b97d5e454d331d 

• Prepare a 2-page report on your thoughts about strong and 
weak aspects of that talk 

Do

• Prepare a 15-20 mins presentation on your research and study 
plan, tailored to this class 

• Prepare a 5 mins research highlight on your research activity, 
targeting a     w   i   d   e    audience (computer scientists, 
people from the industry, your friends)
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http://hosted.mediasite.com/mediasite/Viewer/?peid=123584ea3d4141ea8169b97d5e454d331d


Background Material
• Plenty of material: web/books 

• Extremely complex topic 

• Content, structuring, verbal and non-
verbal communication, synthesis, 
humour, … 

• Whenever you feel the need for advice: 

• search for specific answers 

• talk with experienced colleagues
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The
Craft of

Scientific
Presentations

Critical Steps to Succeed
and Critical Errors to Avoid

Michael Alley

With 41 Illustrations

Old but gold



Types of Scientific 
Presentations

• Conferences - Workshops 

• Paper presentation / poster 

• Keynote 

• Tutorial 

• Seminars 

• Roundtables and meetings 

• Project meetings / reviews
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… and many more

Different goals 

Different audience 

Different occasions 

Different strategies



Conference Paper 
Presentation

Present an accepted paper during the conference 

• Fixed time slot 

• Q&A moment 

Audience 

• Scope depends on the size of the conference 

• Check track, session, program of your day
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Presentation Formats

Standard format 

• 25+5 or 20+10 or 15+5 mins 

• Session chair  

• Coordinates the speech and checks time 

• During Q&A: makes questions if nobody else does
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Presentation Formats
Advertising + poster 

• 1-minute madness (or 5 mins) presentation 

• Goal: stimulate people curiosity 

• Poster session 

Note: posters are getting widespread
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Workshops
Like conferences, but less formal environment 

• Focused on discussion of ideas rather than 
presentation of well-established results 

Audience: two possible cases 

• Very focused (sub-area) 

• Very broad (cross-fertilization)
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Keynote Speech
• Invited talk at a conference/workshop 

• Target: senior scientists 

• Session chair in charge of introducing the speaker 

• Time: usually 50+10, 60+10 mins 

• Goal: broadly discuss a research line, area, established 
results, open challenges 

• Usually the whole conference audience attends
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Tutorials
Conference lecture 

• Goal: instruct people about a research area, 
problem, approach, framework, system 

Typical audience 

• Students 

• Scientists working in related areas or interested in 
the area
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Not Always Slides
• Some conferences ask movies / other material 

• To advertise the work 

• To show a demo of a system 

• Other kind of speeches 

• Evening lectures 

• Panels 

• …
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Seminars
Informal presentation of your work to another 
research group 

• To establish possible collaborations 

• To exchange ideas 

• To help each other 

Time: 30 mins - 60 mins including discussions
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Meetings with Industry

Typical goals: 

• Transfer techniques results from academia to 
industry 

• Collect real experiences / data to validate research 

Remember: industry uses a different vocabulary, has 
different priorities, sees the world differently!
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Project Meetings
Meetings with the other partners of a project consortium 

• Informal setting 

• Goal: update each other about the work done 

• Report progressions and issues on WPs and tasks 

• Broad WP update 

• Specific task-related presentations 

• Discuss general project-related matters 

• Plan what to do
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Project Reviews
Formal meetings with the funding agency 

• Goal: show that the consortium achieved what promised 

• Coordinator orchestrates the meeting, and reports about 
general topics 

• Researchers report on their specific achievements 

• Goal: not to inform, but to persuade 

• Remember that we are good scientists, so we never lie
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Warm Up
• Presentations reflect the current state of the art 

• Papers are old, journal papers are older 

• Delivering a presentation gives  

• visibility to the presented work and the presenter 

• responsibility to the presenter 

• As scientists: exploit at best the combination of documents 
and presentations

• General rule: in a presentation everything must have a reason
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Presenting Scientific Work: 
Advantages

• Interaction 

• Q&A: audience can drive the information delivery  

• Revise on the spot: presenter can tune the delivery 
on-the-fly 

• Delivery for emphasis (verbal/non-verbal) 

• Support of many different aids (audio/visual/demos) 

• Assurance of information delivery
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Presenting Scientific Work: 
Disadvantages

• Linear delivery: one chance to talk, one chance to hear! 

• No undo/redo for the speaker 

• No possibility to catch up for the audience 

• Background information unaccessible: “lost implies always lost” 

• Pace determined by the speaker 

• Success depends on the speaker, and influences how the 
content is received 

• Assembling the speaker and the whole audience (time/space)
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Chances for the Speaker
Preparing and delivering a presentation leads to  

• Solidify ideas 

• New ways to explain such ideas 

• Effective examples 

• New perspectives 

Hence, unexpectedly, discovery!
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The Four Perspectives
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Speech
Structure

Visual 
Aids

Delivery

No general strategy
Depends on: speaker’s goal, reaction of audience



General Rule
You nerds better avoid to distrust style (glitz effect)
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Content without style 
gets unnoticed

Style without content 
has no meaning
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Speech
Structure

Visual 
Aids

Delivery



Speech

What you say during your presentation

Flavoring the speech: 

• Analogies, examples, stories 

• Personal connections 

• Humour
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The Power of Analogies
The dimension of the nucleus is much smaller than 
the diameter of the atom (nucleus + electron cloud), 
by a factor of about 23,000 (uranium) to about 
145,000 (hydrogen).
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If an atom were enlarged to the size of a bus, the 
nucleus would be like the dot on this i 

[O. Frisch]



Keepers

Descriptions/analogies that persist in the mind of the 
audience after the speech 

• 2-days test: what do you remember after 2 days? 

• Point to something the audience is familiar with

31



Keepers
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Fig. 3: Screenshot of ProM 5.2 while analyzing the bottlenecks in the process. The mean flow time of fitting cases is 24.66 days.
Most time is spent on the activities “10 Process registratie”, “40 Toetsen en beslissen”, and “60 Administratieve verwerking”.
The average time in-between the completion of activity “10 Rapportage & beschikking” and “50 Verzending/dossiervorming”
is 2.24 days
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B_PEG catheter
(start)

7

 0,5
 1

B_Donor Multi Orgaan
(start)

5

 0,667
 2

 0,9
 1296

 0,923
 150

O_ECG dagelijks
(complete)

374

 0,964
 57

C_Ischemie
(start)

35

 0,833
 8

O_Wegen dagelijks
(complete)

53

 0,75
 7

C_Hypotensie
(start)

17

 0,8
 5

B_Tracheostomie
(complete)

11

 0,5
 1

C_Bloedverlies > 50 ml/uur
(complete)

2

 0,5
 1

B_Empyeem spoeling
(start)

2

 0,5
 1

C_s3 Shock, Hypovolaemisch
(complete)

2

 0,5
 1

B_Ontlastende LP bij druk
(start)

1

 0,5
 1

B_Catheter spinaal
(start)

1

 0,5
 1

B_Thoraxdrain
(complete)

617

 0,817
 448

 0,918
 112

B_Catheter a demeure
(complete)

18

 0,75
 6

C_Darmperforatie
(complete)

2

 0,5
 2

O_Lab. 3x per week
(complete)

5

 0,5
 3

B_Reanimatie
(complete)

20

 0,667
 2

 0,8
 24

 0,974
 175

B_IABP in op ICU
(complete)

12

 0,5
 4

C_Bloedverlies > 50 ml/uur
(start)

47

 0,833
 20

B_Swan Ganz op ICU
(complete)

15

 0,667
 3

B_Wondzorg overig
(complete)

23

 0,75
 14

B_Rethoratocomie op OK
(complete)

42

 0,667
 7

B_Amputatie Extremiteit
(start)

3

 0,5
 2

B_Isolatie contact
(complete)

3

 0,5
 3

B_PEP masker
(start)

6

 0,667
 4

C_Psychose/verward
(complete)

3

 0,5
 2

 0,942
 172

B_Halsinf./subclavia op OK
(complete)

106

 0,857
 38

B_Pacemaker AAN
(complete)

88

 0,7
 24

O_Doppler perifere vaten
(complete)

2

 0,5
 1

B_Bi of Trilumen Catheter
(complete)

29

 0,5
 3

B_PCA pomp
(complete)

2

 0,5
 2

C_s2 Shock, Cardiaal
(complete)

4

 0,5
 2

C_Sufheid
(complete)

4

 0,5
 3

C_Lekkage na plastiek
(complete)

1

 0,5
 1

M_MeasurementClinic
(complete)

12474

 0,978
 995

 0,935
 929

 1
 9484

O_X-thorax cito
(schedule)

60

 0,833
 29

 0,955
 316

B_Tracheostomie - percutaan
(complete)

20

 0,667
 17

C_s2 Shock, Cardiaal
(start)

47

 0,833
 32

 0,98
 153

O_SDD / SOD studie
(schedule)

131

 0,857
 80

O_Doppler perifere vaten
(schedule)

16

 0,75
 9

C_Bloeding waarvoor > 3 PC
(start)

15

 0,667
 9

B_Wisselligging
(complete)

64

 0,667
 45

C_Decompensatie na OK
(start)

3

 0,5
 1

C_Sternumwondinfectie
(start)

4

 0,5
 4

C_-Premature Slagen NNO
(start)

3

 0,5
 2

B_Laparotomie
(complete)

13

 0,5
 10

B_Jejunostomie
(complete)

2

 0,5
 2

C_Tamponade
(start)

7

 0,5
 4

B_Pleura Punctie
(start)

3

 0,5
 2

B_CPAP
(start)

18

 0,75
 12

B_Isolatie druppel
(start)

15

 0,667
 13

C_Hemorrhoiden bloedend
(start)

1

 0,5
 1

C_Ischemie waarvoor Re OK
(start)

9

 0,667
 3

C_Endocarditis
(start)

2

 0,5
 1

C_Cholecystitis, stenen
(start)

2

 0,5
 2

C_Thrombo-embolie art
(start)

2

 0,5
 2

C_Postanox encefalopat
(start)

3

 0,667
 3

O_Fenytoine
(schedule)

7

 0,5
 7

B_Decubitus zorg stadium 1
(complete)

3

 0,5
 3

B_Decubitus behandeling
(complete)

3

 0,5
 2

B_Isolatie Universeel
(complete)

2

 0,5
 1

 1
 13945

C_-VKF, atrium-flutter
(start)
181

 0,8
 168

 0,947
 179

 0,9
 43

 0,5
 5

 0,5
 13

C_Ileus
(start)

3

 0,667
 3

B_Isolatie druppel
(complete)

3

 0,5
 3

 0,5
 3

O_Lithium
(schedule)

1

 0,5
 1

C_Atelectase
(start)

6

 0,667
 6

B_Vacuum therapie
(complete)

6

 0,667
 6

B_Verband spalk
(complete)

2

 0,5
 2

 0,5
 2

B_Decubitus behandeling
(start)

4

 0,5
 4

O_BAL / Lavage
(schedule)

6

 0,5
 6

C_Leucopenie
(start)

1

 0,5
 1

O_Ascites kweek
(schedule)

2

 0,5
 2

O_Coloscopie
(schedule)

2

 0,5
 2

C_Pustuleuze afw
(start)

1

 0,5
 1

O_Liquor kweek
(schedule)

4

 0,667
 4

C_N Phrenicus Paralyse
(start)

1

 0,5
 1

 0,996
 534

 0,997
 533

 0,999
 1282

 0,964
 91

B_Fysiotherapie
(start)
371

 0,992
 244

 0,984
 86

B_Mobiliseren
(start)
237

 0,978
 106

O_Gastro / Duodenscopie
(schedule)

32

 0,667
 16

B_Bi-PAP
(complete)

5

 0,5
 3

B_Verpleegvorm boomstam
(start)

9

 0,5
 6

B_Verpleegvorm prikkelarm
(start)

6

 0,5
 5

O_Virus serologie
(schedule)

8

 0,5
 3

B_Verband gips
(start)

3

 0,667
 3

C_Decubitus stuit st. 2a
(start)

3

 0,5
 2

O_Paracetamol
(schedule)

2

 0,5
 1

B_Isolatie Beschermend
(start)

1

 0,5
 1

 0,98
 140

 0,98
 64

 0,944
 27

 0,75
 11

B_Wondzorg open thorax
(start)

10

 0,667
 8

 0,833
 22

O_ECG cito
(complete)

31

 0,812
 31

 0,889
 4

O_X-thorax cito
(complete)

53

 0,96
 49

O_Bloedkweek 2
(schedule)

258

 0,951
 230

O_Bloedkweek 1
(complete)

403

 0,955
 124

O_Cito GRAM + sputumkweek
(schedule)

97

 0,941
 23

O_Kweek bi/tri lumen cath.
(schedule)

61

 0,8
 8

O_Bloedkweek 3
(schedule)

14

 0,667
 7

O_Bloedkweek 2
(complete)

252

 0,944
 150

O_Sputum kweek
(schedule)

428

 0,939
 57

O_Faeces kweek
(schedule)

63

 0,833
 5

 0,938
 15

O_Cito GRAM + bronchuskweek
(schedule)

91

 0,933
 14

O_Kweek urinecatheter
(schedule)

30

 0,857
 7

 0,75
 11

O_Wegen dagelijks
(schedule)

158

 0,9
 99

O_Synacthen
(schedule)

55

 0,857
 15

C_s1 Shock, Septisch
(complete)

3

 0,5
 1

 0,857
 45

C_Myoclonieen
(start)

4

 0,5
 1

C_Dwarslaesie
(start)

1

 0,5
 1

O_Cito GRAM + sputumkweek
(complete)

94

 0,938
 39

O_Bloedkweek 3
(complete)

13

 0,833
 10

 0,9
 104

O_Keel kweek
(complete)

19

 0,5
 3

 0,8
 12

 0,875
 22

B_Reanimatie
(start)

26

 0,857
 15

 0,8
 87

B_IABP in op ICU
(start)

17

 0,667
 2

B_Ballonneren
(start)
317

 0,833
 67

B_Sonde-Voeding
(start)
365

 0,933
 86

B_Anus Praeter Naturalis
(start)

64

 0,8
 6

B_Bloedtoediening met druk
(complete)

4

 0,5
 2

O_Kweek sheath
(schedule)

7

 0,5
 2

B_Swan Ganz op ICU
(start)

18

 0,8
 4

 0,976
 135

B_PTCA
(start)

6

 0,5
 1

O_Ramsay-score
(complete)

3

 0,5
 2

B_Decubitus zorg stadium 3a
(start)

4

 0,5
 2

C_Polyurie (>40ml/kg/24u)
(start)

1

 0,5
 1

 0,667
 10

C_-VT
(complete)

2

 0,667
 2

 0,5
 2

 0,857
 8

 0,9
 289

B_IABP uit op ICU
(start)

1

 0,5
 1

 0,889
 93

B_PEG catheter
(complete)

3

 0,5
 1

C_-Brady / Aritmie
(complete)

2

 0,5
 1

B_O2 masker/neusslang
(complete)

213

B_Beademing gestart op ICU
(start)

61

 0,875
 20

B_NO beademing
(start)

1

 0,5
 1

B_Ontlastende LP bij druk
(complete)

1

 0,5
 1

O_Urine kweek
(schedule)

244

 0,946
 120

O_Urine kweek
(complete)

236

 0,97
 106

O_Benzodiazepines
(complete)

1

 0,5
 1

O_Kweek swan ganz
(schedule)

5

 0,5
 1

O_Kweek overige
(schedule)

49

O_Kweek overige
(complete)

47

 0,944
 44

 0,947
 201

 0,982
 168

O_Wond kweek
(complete)

88

 0,889
 7

O_Sigmoideoscopie
(complete)

3

 0,5
 1

O_Kweek perifeer infuus
(complete)

1

 0,5
 1

C_Exantheem / Rash
(start)

4

 0,5
 1

 0,833
 44

B_Duo luchtmatras
(start)
192

B_Wondzorg overig
(start)
270

 0,875
 24

C_Decubitus hak st. 1
(start)

2

 0,5
 1

 0,667
 2

 0,929
 386

B_Isolatie contact
(start)

7

 0,667
 2

B_Scleroseren GI bloeding
(start)

4

 0,5
 1

B_Pacemaker standby
(complete)

130

 0,857
 128

C_-Brady / Aritmie
(start)

22

 0,5
 4

 0,815
 83

B_Swan Ganz op OK
(complete)

100

 0,667
 26

 0,75
 8

 0,833
 52

B_Vernevelaar
(start)

25

 0,75
 12

 0,971
 54

 0,833
 317

B_Bezoek: afw. tijden
(start)

70

 0,857
 14

 0,909
 47

B_Bezoek: waken
(start)

52

 0,8
 14

B_Re OK
(start)

11

 0,5
 2

O_X-thorax 3 x p.w.
(complete)

4

 0,5
 1

B_Bezoek: kind. toegestaan
(start)

1

 0,5
 1

 0,917
 14

 0,909
 91

B_Weanen
(complete)

316

 0,8
 227

O_X TWK
(schedule)

1

 0,5
 1

C_Wondinfectie
(start)

3

 0,5
 1

B_Drain golf
(complete)

6

 0,5
 1

 0,8
 78

B_Tracheostoma/Tube LOS
(start)

85

 0,75
 53

O_IAP studie
(schedule)

2

 0,5
 1

 0,767
 106

O_Lab. 3x per week
(schedule)

10

 0,5
 1

O_Cystoscopie
(schedule)

1

 0,5
 1

 0,8
 142

 0,792
 31

 0,667
 5

 0,889
 11

 0,875
 29

 0,889
 94

B_Mobiliseren
(complete)

49

 0,667
 13

C_Oligurie (< 5 ml/kg/24u)
(complete)

5

 0,5
 3

C_Fibro-proliferatieve ARDS
(start)

5

 0,667
 3

C_-SVT, paroxysmaal
(complete)

4

 0,5
 2

 0,5
 4

O _ B EE
(complete)

290

 0,982
 282

O_EMV score
(complete)

3

 0,5
 1

 0,966
 271

 0,992
 269

O_Pulmonalis angio
(schedule)

1

 0,5
 1

C_Diabetes Insipides
(start)

1

 0,5
 1

C_Convulsie(s)
(start)

2

 0,5
 1

 0,8
 5

O_Sputum kweek
(complete)

405

 0,985
 391

O_Kweek peritoneum
(complete)

7

 0,5
 2

O_Virus serologie
(complete)

8

 0,5
 1

O_I.V Catheter kweek overig
(schedule)

29

 0,75
 6

 0,965
 170

C_s4 Shock, Onbekend
(start)

6

 0,5
 2

C_Bronchitis (mogelijk)
(start)

2

 0,5
 2

O_Huiduitstrijk Oksel Li /R
(complete)

2

 0,5
 2

O_Ascites kweek
(complete)

2

 0,5
 2

 0,75
 5

 0,75
 11

 0,833
 32

 0,857
 53

B_Isolatie beschermende
(start)

1

 0,5
 1

 0,667
 6

 0,75
 105

B_Anus Praeter Naturalis
(complete)

3

 0,5
 1

 0,8
 33

 0,571
 34

 0,667
 2

 0,85
 21

 0,972
 120

O_X-thorax op aanvraag
(schedule)

157

 0,872
 141

 0,823
 53

O_X-thorax dagelijks
(complete)

331

 0,909
 252

O_ECG 3 x p.w.
(schedule)

27

 0,706
 14

 0,8
 72

 0,889
 6

B_Cardioversie
(complete)

80

 0,815
 74

 0,75
 6

O_Methyl blauw/ fistulogram
(schedule)

2

 0,5
 1

 0,8
 31

O_ECG op aanvraag
(complete)

42

 0,667
 3

 0,833
 36

B_IABP uit op ICU
(complete)

1

 0,5
 1

O_Faeces kweek
(complete)

60

 0,975
 60

C_Candida kolonisatie
(start)

1

 0,5
 1

 0,955
 54

O_Lumbaal Punctie
(schedule)

5

 0,5
 1

 0,667
 17

O_Vancomycine dal / top
(complete)

28

 0,889
 13

 0,857
 27

B_Ballonneren
(complete)

216

 0,75
 97

 0,667
 2

B_Bronchiaal toilet
(complete)

247

 0,667
 4

 0,5
 1

 0,909
 32

 0,857
 14

B_Sonde-Voeding
(complete)

159

 0,769
 18

B_Catheter epiduraal
(complete)

39

 0,8
 7

B_Intermit. Haemo Dialyse
(complete)

14

 0,667
 4

O_X-thorax op aanvraag
(complete)

28

 0,667
 8

O_Coloscopie
(complete)

2

 0,5
 1

 0,667
 6

 0,875
 22

B_Drain(s) sump
(complete)

2

 0,5
 1

B_CPAP
(complete)

14

 0,571
 6

 0,889
 30

 0,75
 27

B_CVVH
(start)

87

 0,833
 19

 0,833
 28

 0,8
 8

 0,909
 35

 0,909
 4

O_kweek pacemakerdraad
(schedule)

3

 0,5
 1

O_Ramsay-score
(schedule)

5

 0,5
 1

O_X-thorax 3 x p.w.
(schedule)

22

 0,615
 13

 0,667
 11

C_Decompensatie geen OK
(start)

4

 0,5
 1

C_Hepatitis, drug induced
(complete)

1

 0,5
 1

 0,667
 18

C_Ischemie, Myocard
(complete)

1

 0,5
 1

 0,667
 14

O_SDD rectumkweek Ma/Do
(schedule)

300

 0,959
 282

O_SDD sputumkweek Ma/Do
(schedule)

288

 0,974
 277

O_SDD rectumkweek Ma/Do
(complete)

246

 0,75
 23

O_SDD sputumkweek Ma/Do
(complete)

232

 0,923
 214

O_SDD keelkweek Ma/Do
(complete)

240

 0,974
 208

O_SDD / SOD studie
(complete)

37

 0,833
 21

 0,766
 112

 0,875
 40

C_Longbloeding
(start)

3

 0,5
 1

 0,984
 203

B_Orthopaedische tractie
(complete)

2

 0,5
 1

B_Decubitus zorg stadium 4a
(start)

3

 0,5
 1

 0,5
 4

B_Extubatie
(complete)

198

 0,96
 198

 0,8
 17

 0,889
 23

 0,938
 168

 0,8
 41

 0,984
 168

O_Lithium
(complete)

1

 0,5
 1

 0,812
 167

O_IAP studie
(complete)

1

 0,5
 1

 0,909
 33

C_Intra-peritoneaal Abces
(complete)

1

 0,5
 1

B_Maagsonde
(complete)

894

 0,857
 123

B_Doorbewegen
(complete)

30

 0,8
 18

C_Hypertensie
(start)

1

 0,5
 1

B_Decubitus zorg stadium 3a
(complete)

2

 0,5
 1

 0,929
 15

 0,923
 16

B_Drain(s) redon
(complete)

66

 0,8
 60

B_Necrotomie
(start)

5

 0,5
 1

 0,989
 112

 0,955
 101

 0,947
 38

 0,947
 118

 0,911
 128

 0,917
 73

B_Fysiotherapie
(complete)

16

 0,667
 5

B_Plasmaforese
(start)

5

 0,5
 2

B_Intermit. catheteriseren
(start)

28

 0,769
 16

B_Blaasspoelen
(start)

12

 0,75
 4

 0,667
 2

B_Intermit. Haemo Dialyse
(start)

43

 0,833
 29

B_Blaasspoelen
(complete)

5

 0,5
 1

 0,8
 77

B_ E R C P
(start)

2

 0,5
 1

 0,923
 10

 0,889
 71

 0,952
 70

 0,947
 9

 0,889
 45

 0,75
 18

 0,875
 49

 0,833
 97

 0,8
 1

C_Leverfalen
(start)

2

 0,5
 1

O_ECHO Buik
(complete)

26

 0,938
 25

O_Echo perifere vaten
(schedule)

3

 0,5
 1

 0,667
 24

 0,5
 1

 0,8
 4

B_Oogzalven / druppelen
(start)
102

 0,8
 12

B_Bezoek: waken
(complete)

27

 0,667
 19

O_Bronchoscopie
(schedule)

28

 0,75
 3

O_Gastro / Duodenscopie
(complete)

24

 0,929
 20

O_Pleurapunctie
(schedule)

3

 0,5
 1

O_Bronchoscopie
(complete)

26

 0,909
 25

O_Tracheaspoeling
(schedule)

1

 0,5
 1

O_EEG
(complete)

5

 0,667
 5

 0,889
 20

C_Addisson / Bijnier Insuff
(start)
117

 0,667
 33

C_Acute Lung Injury
(start)

1

 0,5
 1

 0,8
 20

O_Tracheaspoeling
(complete)

1

 0,5
 1

 0,5
 4

B_Jejunumsonde
(start)

31

 0,667
 8

 0,8
 24

 0,5
 1

 0,8
 14

C_Bloeding waarvoor > 3 PC
(complete)

4

 0,5
 1

 0,75
 43

 0,9
 42

C_Bloeding waarvoor reOK
(complete)

12

 0,667
 3

B_Re OK
(complete)

10

 0,75
 10

 0,5
 1

 0,933
 82

B_Brochusscopie
(complete)

14

 0,667
 2

B_Intubatie
(complete)

95

 0,75
 6

 0,875
 113

O_Gentamycine dal / top
(complete)

115

 0,932
 115

 0,912
 99

 0,833
 37

 0,833
 23

 0,875
 20

 0,667
 8

C_Rethoratocomie
(start)

6

 0,667
 4

 0,5
 3

 0,7
 13

B_Decubitus zorg stadium 4b
(complete)

1

 0,5
 1

 0,8
 8

O_CT-buik
(complete)

31

 0,929
 24

 0,833
 26

O_CT-schedel
(complete)

26

 0,75
 3

C_Pancreatitis
(start)

2

 0,5
 1

 0,5
 11

 0,5
 1

 0,5
 4

 0,5
 1

 0,947
 32

 0,973
 50

O_Kweek tracheostoma
(schedule)

1

 0,5
 1

 0,947
 71

 0,933
 18

B_Verwijderen tampon
(start)

1

 0,5
 1

O_Kweek tracheostoma
(complete)

1

 0,5
 1

B_Verwijderen tampon
(complete)

1

 0,5
 1

 0,5
 1

 0,833
 9

B _ E R C P
(complete)

2

 0,5
 1

 0,8
 49

 0,5
 1

 0,857
 46

 0,5
 1

 0,667
 6

 0,983
 128

B_Jejunostomie
(start)

22

 0,667
 4

 0,667
 5

B_Nefrostomie catheter R
(start)

8

 0,8
 4

 0,667
 2

 0,75
 41

C_Aspiratie
(complete)

1

 0,5
 1

C_s4 Shock, Onbekend
(complete)

1

 0,5
 1

 0,5
 2

 0,5
 1

 0,667
 27

 0,667
 3

 0,833
 16

 0,75
 48

B_Reintubatie
(start)

77

 0,912
 32

B_Intubatie
(start)
102

 0,875
 32

 0,75
 9

C_Stridor
(complete)

1

 0,5
 1

 0,8
 67

B_Reintubatie na Autoext
(complete)

14

 0,667
 2

 0,667
 10

B_Verwijderen Agraves
(complete)

5

 0,8
 5

 0,5
 4

 0,667
 5

 0,5
 2

C_Shock, Anaphylactisch
(complete)

3

 0,667
 3

 0,857
 27

O_Cito GRAM + bronchuskweek
(complete)

86

 0,962
 86

 0,864
 40

B_Brochusscopie
(start)

15

 0,5
 1

 0,75
 13

C_Atelectase
(complete)

2

 0,5
 1

 0,75
 13

 0,5
 1

 0,667
 6

O_Sinus kweek
(schedule)

5

 0,667
 3

O_Sinus kweek
(complete)

5

 0,5
 4

 0,5
 1

 0,5
 1

 0,667
 2

O_Coronair angiogram
(complete)

5

 0,667
 5

 0,667
 5

 0,5
 2

 0,667
 4

 0,5
 5

 0,667
 8

B_Amputatie Extremiteit
(complete)

2

 0,5
 1

 0,857
 86

 0,75
 23

O_CT bekken
(schedule)

1

 0,5
 1

 0,8
 17

O_X been
(complete)

2

 0,5
 1

 0,5
 2

 0,8
 12

B_Beademing gestart op ICU
(complete)

46

 0,8
 22

 0,667
 2

B_Oogglazen
(complete)

2

 0,5
 1

C_Dehiscentie
(start)

3

 0,667
 2

 0,667
 3

 0,667
 4

 0,5
 1

 0,5
 4

 0,833
 25

O_TEE
(complete)

79

 0,925
 59

O_Synacthen
(complete)

53

 0,972
 53

B_Air fluid bed
(start)

42

 0,9
 40

 0,75
 11

 0,95
 22

 0,824
 21

 0,909
 30

 0,857
 19

 0,8
 25

C_reOK ivm pleuravocht
(start)

1

 0,5
 1

 0,875
 16

 0,5
 9

 0,75
 29
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Fig. 4: Spaghetti process describing the diagnosis and treatment of 2765 patients in a Dutch hospital. The process model was
constructed based on an event log containing 114,592 events. There are 619 different activities (taking event types into account)
executed by 266 different individuals (doctors, nurses, etc.)

For instance, it makes no sense to aim at operational support
activities if there is too much variability.

Figure 4 illustrates why unstructured processes are called
Spaghetti processes. The model is based on event data related
to 2765 patients in a Dutch hospital. The process model
depicted was obtained using the heuristic miner with default
settings. Hence, low frequent behavior has been filtered out.
Nevertheless, the model is too difficult to comprehend. Note
that this is not necessarily a problem of the discovery algo-
rithm. Activities are only connected if they frequently followed
one another in the event log. Hence, the complexity shown
in Fig. 4 reflects reality and is not caused by the discovery
algorithm.

Clearly, only the initial stages of the L∗ life-cycle model
are applicable for Spaghetti processes such as the process
shown in Fig. 4. To enable history-based predictions and
recommendations it is essential to first make the “Spaghetti-
like” process more “Lasagna-like”. In fact, Stage 3 and Stage 4
will be too ambitious for most Spaghetti processes. It is always
possible to generate process models as illustrated by Fig. 4.

Moreover, it is often also possible to create models for other
perspectives, e.g., flow times, social networks, and decision
models. However, it is very unlikely that all of these can be
folded into a meaningful comprehensive process model as the
basis (the control-flow discovered) is too weak.

Spaghetti processes are more difficult to analyze than
Lasagna processes. Nevertheless, such processes are very
interesting from the viewpoint of process mining as they often
allow for various improvements. A highly-structured well-
organized process is often less interesting in this respect; it
is easy to apply process mining techniques but there is also
little improvement potential. Therefore, one should not shy
away from Spaghetti processes as these are often appealing
from a process management perspective.

Process discovery is a challenging task. Event logs are
typically far from complete, i.e., often only a fraction of the
possible behavior is captured in the log. Moreover, event logs
do not contain negative examples, i.e., only positive example
behavior is given. The fact that something does not happen
in an event log does not mean that it cannot happen. Process

Fig. 3: Screenshot of ProM 5.2 while analyzing the bottlenecks in the process. The mean flow time of fitting cases is 24.66 days.
Most time is spent on the activities “10 Process registratie”, “40 Toetsen en beslissen”, and “60 Administratieve verwerking”.
The average time in-between the completion of activity “10 Rapportage & beschikking” and “50 Verzending/dossiervorming”
is 2.24 days
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10

 0,625
 6

C_Depressie
(start)

1

 0,5
 1

B_Uritip
(start)

3

 0,5
 2

O_ECG 3 x p.w.
(complete)

10

 0,667
 9

B_Clysmeren
(start)

14

 0,667
 9

B_IABP in op OK
(complete)

53

 0,75
 38

C_MI mogelijk
(start)

37

 0,8
 31

C_MI mogelijk
(complete)

3

 0,5
 3

C_-SVT, paroxysmaal
(start)

15

 0,7
 12

B_Low flow bed
(start)

21

 0,667
 15

B_Low flow bed
(complete)

10

 0,8
 10

B_Tracheostomie
(start)

21

 0,667
 17

O_Kweek peritoneum
(schedule)

7

 0,667
 3

O_Keel kweek
(schedule)

19

 0,75
 12

C_Icterus (bili > 50 )
(start)

7

 0,75
 5

O_Tobramycine dal / top
(schedule)

19

 0,667
 15

C_s3 Shock, Hypovolaemisch
(start)

7

 0,75
 7

O_Sigmoideoscopie
(schedule)

3

 0,5
 1

C_Empyeem
(start)

8

 0,75
 7

C_Urineweginfectie
(start)

2

 0,667
 2

O_Echo perifere vaten
(complete)

2

 0,5
 1

B_Buikligging
(start)

18

 0,667
 13

B_Primo luchtmatras
(complete)

14

 0,857
 9

C_Lekkage na plastiek
(start)

5

 0,667
 3

C_Decubitus hak st. 2a
(start)

3

 0,5
 2

C_-VF
(start)

13

 0,8
 7

C_Hypoglycaemie
(start)

25

 0,8
 20

B_Jejunumsonde
(complete)

6

 0,75
 6

C_Hyperglycaemie >20mmol/l
(start)

4

 0,667
 4

C_Subcutaan emfyseem
(start)

7

 0,667
 5

C_Fistel bovenste tr dig
(start)

3

 0,5
 1

C_Darmperforatie
(start)

5

 0,667
 3

B_Vacuum therapie
(start)

17

 0,667
 10

O_Fundus scopie
(schedule)

1

 0,5
 1

O_Fundus scopie
(complete)

1

 0,5
 1

B_Wondzorg open buik
(complete)

10

 0,833
 8

C_Hepatitis, drug induced
(start)

5

 0,667
 3

C_Hypoglycaemie
(complete)

2

 0,5
 1

B_Beademing Niet Invasief
(start)

8

 0,667
 5

B_Beademing Niet Invasief
(complete)

7

 0,75
 4

C_Rhabdomyolysis
(start)

1

 0,5
 1

B_CAVH(D)
(start)

4

 0,667
 2

B_CAVH(D)
(complete)

3

 0,5
 3

C_Aspiratie
(start)

5

 0,667
 3

B_Buikligging
(complete)

15

 0,545
 11

O_24 uurs urine Na Creat Ur
(schedule)

1

 0,5
 1

O_Kweek perifeer infuus
(schedule)

1

 0,5
 1

C_Abces
(start)

2

 0,667
 2

B_Isolatie strikte
(complete)

3

 0,5
 3

C_Critical illness polyneur
(start)

3

 0,5
 3

B_Actief koelen
(complete)

2

 0,667
 2

O_Huiduitstrijk Oksel Li /R
(schedule)

2

 0,5
 1

C_Hypoxemie
(start)

2

 0,5
 2

C_Ischemische hepatitis
(start)

6

 0,667
 3

C_Candidosis invasief
(start)

1

 0,5
 1

C_GI-bloeding
(start)

9

 0,625
 7

C_Decubitus overig st. 1
(start)

1

 0,5
 1

C_Autoextubatie
(complete)

11

 0,5
 6

B_Pacemaker inbrengen
(start)

7

 0,8
 5

C_Decubitus stuit st. 1
(start)

1

 0,5
 1

C_Ischemische darm
(start)

6

 0,8
 5

C_Pneumonie (mogelijk)
(start)

1

 0,5
 1

B_PEP masker
(complete)

5

 0,75
 4

C_Naadlekkage
(start)

3

 0,5
 3

C_Lijnkweek positief
(start)

2

 0,5
 2

C_Nosocomiale Pneumonie
(start)

13

 0,8
 11

C_Loge Syndroom
(start)

2

 0,667
 2

B_Fasciotomie
(start)

2

 0,667
 2

B_Fasciotomie
(complete)

2

 0,5
 1

C_Trombopenie
(complete)

1

 0,5
 1

C_GI-bloeding
(complete)

2

 0,5
 1

C_Pneumonie
(start)

5

 0,8
 4

B_NO beademing
(complete)

1

 0,5
 1

C_Tamponade
(complete)

2

 0,5
 2

C_Maagretentie(>1500 ml/24)
(start)

3

 0,667
 3

C_Beademingsafhankelijkheid
(complete)

3

 0,5
 1

B_Isolatie aerogene
(start)

1

 0,5
 1

B_Isolatie aerogene
(complete)

1

 0,5
 1

C_Pleisterlaesie
(start)

3

 0,75
 3

B_Necrotomie
(complete)

5

 0,5
 1

C_Platzbauch
(complete)

1

 0,5
 1

C_Peritonitis
(start)

2

 0,5
 2

C_Geen plaats afd
(start)

2

 0,5
 2

B_Empyeem spoeling
(complete)

1

 0,5
 1

O_Methyl blauw/ fistulogram
(complete)

2

 0,5
 1

C_Pleura-Effusie
(start)

2

 0,5
 1

C_Colitis, pseudomembraneus
(start)

1

 0,5
 1

C_Parotitis
(start)

1

 0,5
 1

B_IPPB
(complete)

2

 0,667
 2

B_Wondzorg open thorax
(complete)

3

 0,5
 2

C_Coma
(start)

2

 0,5
 1

B_Uritip
(complete)

1

 0,5
 1

B_Isolatie Universeel
(start)

3

 0,5
 3

C_ARDS
(complete)

1

 0,5
 1

C_Hyperglycaemie >20mmol/l
(complete)

1

 0,5
 1

B_Plasmaforese
(complete)

2

 0,5
 1

C_TIA
(start)

1

 0,5
 1

C_Cholecystitis, acalc
(start)

1

 0,5
 1

B_Decubitus zorg stadium 3b
(start)

1

 0,5
 1

C_Haemolyse
(start)

1

 0,5
 1

B_Decubitus zorg stadium 4b
(start)

1

 0,5
 1

C_Intra-peritoneaal Abces
(start)

1

 0,5
 1

B_Supra Pubische blaascath
(complete)

1

 0,5
 1

B_Verpleegvorm prikkelarm
(complete)

1

 0,5
 1

 0,889
 105

B_Actief warmte toevoegen
(complete)

150

 0,975
 147

B_Scleroseren GI bloeding
(complete)

4

 0,5
 1

B_PEG catheter
(start)

7

 0,5
 1

B_Donor Multi Orgaan
(start)

5

 0,667
 2

 0,9
 1296

 0,923
 150

O_ECG dagelijks
(complete)

374

 0,964
 57

C_Ischemie
(start)

35

 0,833
 8

O_Wegen dagelijks
(complete)

53

 0,75
 7

C_Hypotensie
(start)

17

 0,8
 5

B_Tracheostomie
(complete)

11

 0,5
 1

C_Bloedverlies > 50 ml/uur
(complete)

2

 0,5
 1

B_Empyeem spoeling
(start)

2

 0,5
 1

C_s3 Shock, Hypovolaemisch
(complete)

2

 0,5
 1

B_Ontlastende LP bij druk
(start)

1

 0,5
 1

B_Catheter spinaal
(start)

1

 0,5
 1

B_Thoraxdrain
(complete)

617

 0,817
 448

 0,918
 112

B_Catheter a demeure
(complete)

18

 0,75
 6

C_Darmperforatie
(complete)

2

 0,5
 2

O_Lab. 3x per week
(complete)

5

 0,5
 3

B_Reanimatie
(complete)

20

 0,667
 2

 0,8
 24

 0,974
 175

B_IABP in op ICU
(complete)

12

 0,5
 4

C_Bloedverlies > 50 ml/uur
(start)

47

 0,833
 20

B_Swan Ganz op ICU
(complete)

15

 0,667
 3

B_Wondzorg overig
(complete)

23

 0,75
 14

B_Rethoratocomie op OK
(complete)

42

 0,667
 7

B_Amputatie Extremiteit
(start)

3

 0,5
 2

B_Isolatie contact
(complete)

3

 0,5
 3

B_PEP masker
(start)

6

 0,667
 4

C_Psychose/verward
(complete)

3

 0,5
 2

 0,942
 172

B_Halsinf./subclavia op OK
(complete)

106

 0,857
 38

B_Pacemaker AAN
(complete)

88

 0,7
 24

O_Doppler perifere vaten
(complete)

2

 0,5
 1

B_Bi of Trilumen Catheter
(complete)

29

 0,5
 3

B_PCA pomp
(complete)

2

 0,5
 2

C_s2 Shock, Cardiaal
(complete)

4

 0,5
 2

C_Sufheid
(complete)

4

 0,5
 3

C_Lekkage na plastiek
(complete)

1

 0,5
 1

M_MeasurementClinic
(complete)

12474

 0,978
 995

 0,935
 929

 1
 9484

O_X-thorax cito
(schedule)

60

 0,833
 29

 0,955
 316

B_Tracheostomie - percutaan
(complete)

20

 0,667
 17

C_s2 Shock, Cardiaal
(start)

47

 0,833
 32

 0,98
 153

O_SDD / SOD studie
(schedule)

131

 0,857
 80

O_Doppler perifere vaten
(schedule)

16

 0,75
 9

C_Bloeding waarvoor > 3 PC
(start)

15

 0,667
 9

B_Wisselligging
(complete)

64

 0,667
 45

C_Decompensatie na OK
(start)

3

 0,5
 1

C_Sternumwondinfectie
(start)

4

 0,5
 4

C_-Premature Slagen NNO
(start)

3

 0,5
 2

B_Laparotomie
(complete)

13

 0,5
 10

B_Jejunostomie
(complete)

2

 0,5
 2

C_Tamponade
(start)

7

 0,5
 4

B_Pleura Punctie
(start)

3

 0,5
 2

B_CPAP
(start)

18

 0,75
 12

B_Isolatie druppel
(start)

15

 0,667
 13

C_Hemorrhoiden bloedend
(start)

1

 0,5
 1

C_Ischemie waarvoor Re OK
(start)

9

 0,667
 3

C_Endocarditis
(start)

2

 0,5
 1

C_Cholecystitis, stenen
(start)

2

 0,5
 2

C_Thrombo-embolie art
(start)

2

 0,5
 2

C_Postanox encefalopat
(start)

3

 0,667
 3

O_Fenytoine
(schedule)

7

 0,5
 7

B_Decubitus zorg stadium 1
(complete)

3

 0,5
 3

B_Decubitus behandeling
(complete)

3

 0,5
 2

B_Isolatie Universeel
(complete)

2

 0,5
 1

 1
 13945

C_-VKF, atrium-flutter
(start)
181

 0,8
 168

 0,947
 179

 0,9
 43

 0,5
 5

 0,5
 13

C_Ileus
(start)

3

 0,667
 3

B_Isolatie druppel
(complete)

3

 0,5
 3

 0,5
 3

O_Lithium
(schedule)

1

 0,5
 1

C_Atelectase
(start)

6

 0,667
 6

B_Vacuum therapie
(complete)

6

 0,667
 6

B_Verband spalk
(complete)

2

 0,5
 2

 0,5
 2

B_Decubitus behandeling
(start)

4

 0,5
 4

O_BAL / Lavage
(schedule)

6

 0,5
 6

C_Leucopenie
(start)

1

 0,5
 1

O_Ascites kweek
(schedule)

2

 0,5
 2

O_Coloscopie
(schedule)

2

 0,5
 2

C_Pustuleuze afw
(start)

1

 0,5
 1

O_Liquor kweek
(schedule)

4

 0,667
 4

C_N Phrenicus Paralyse
(start)

1

 0,5
 1

 0,996
 534

 0,997
 533

 0,999
 1282

 0,964
 91

B_Fysiotherapie
(start)
371

 0,992
 244

 0,984
 86

B_Mobiliseren
(start)
237

 0,978
 106

O_Gastro / Duodenscopie
(schedule)

32

 0,667
 16

B_Bi-PAP
(complete)

5

 0,5
 3

B_Verpleegvorm boomstam
(start)

9

 0,5
 6

B_Verpleegvorm prikkelarm
(start)

6

 0,5
 5

O_Virus serologie
(schedule)

8

 0,5
 3

B_Verband gips
(start)

3

 0,667
 3

C_Decubitus stuit st. 2a
(start)

3

 0,5
 2

O_Paracetamol
(schedule)

2

 0,5
 1

B_Isolatie Beschermend
(start)

1

 0,5
 1

 0,98
 140

 0,98
 64

 0,944
 27

 0,75
 11

B_Wondzorg open thorax
(start)

10

 0,667
 8

 0,833
 22

O_ECG cito
(complete)

31

 0,812
 31

 0,889
 4

O_X-thorax cito
(complete)

53

 0,96
 49

O_Bloedkweek 2
(schedule)

258

 0,951
 230

O_Bloedkweek 1
(complete)

403

 0,955
 124

O_Cito GRAM + sputumkweek
(schedule)

97

 0,941
 23

O_Kweek bi/tri lumen cath.
(schedule)

61

 0,8
 8

O_Bloedkweek 3
(schedule)

14

 0,667
 7

O_Bloedkweek 2
(complete)

252

 0,944
 150

O_Sputum kweek
(schedule)

428

 0,939
 57

O_Faeces kweek
(schedule)

63

 0,833
 5

 0,938
 15

O_Cito GRAM + bronchuskweek
(schedule)

91

 0,933
 14

O_Kweek urinecatheter
(schedule)

30

 0,857
 7

 0,75
 11

O_Wegen dagelijks
(schedule)

158

 0,9
 99

O_Synacthen
(schedule)

55

 0,857
 15

C_s1 Shock, Septisch
(complete)

3

 0,5
 1

 0,857
 45

C_Myoclonieen
(start)

4

 0,5
 1

C_Dwarslaesie
(start)

1

 0,5
 1

O_Cito GRAM + sputumkweek
(complete)

94

 0,938
 39

O_Bloedkweek 3
(complete)

13

 0,833
 10

 0,9
 104

O_Keel kweek
(complete)

19

 0,5
 3

 0,8
 12

 0,875
 22

B_Reanimatie
(start)

26

 0,857
 15

 0,8
 87

B_IABP in op ICU
(start)

17

 0,667
 2

B_Ballonneren
(start)
317

 0,833
 67

B_Sonde-Voeding
(start)
365

 0,933
 86

B_Anus Praeter Naturalis
(start)

64

 0,8
 6

B_Bloedtoediening met druk
(complete)

4

 0,5
 2

O_Kweek sheath
(schedule)

7

 0,5
 2

B_Swan Ganz op ICU
(start)

18

 0,8
 4

 0,976
 135

B_PTCA
(start)

6

 0,5
 1

O_Ramsay-score
(complete)

3

 0,5
 2

B_Decubitus zorg stadium 3a
(start)

4

 0,5
 2

C_Polyurie (>40ml/kg/24u)
(start)

1

 0,5
 1

 0,667
 10

C_-VT
(complete)

2

 0,667
 2

 0,5
 2

 0,857
 8

 0,9
 289

B_IABP uit op ICU
(start)

1

 0,5
 1

 0,889
 93

B_PEG catheter
(complete)

3

 0,5
 1

C_-Brady / Aritmie
(complete)

2

 0,5
 1

B_O2 masker/neusslang
(complete)

213

B_Beademing gestart op ICU
(start)

61

 0,875
 20

B_NO beademing
(start)

1

 0,5
 1

B_Ontlastende LP bij druk
(complete)

1

 0,5
 1

O_Urine kweek
(schedule)

244

 0,946
 120

O_Urine kweek
(complete)

236

 0,97
 106

O_Benzodiazepines
(complete)

1

 0,5
 1

O_Kweek swan ganz
(schedule)

5

 0,5
 1

O_Kweek overige
(schedule)

49

O_Kweek overige
(complete)

47

 0,944
 44

 0,947
 201

 0,982
 168

O_Wond kweek
(complete)

88

 0,889
 7

O_Sigmoideoscopie
(complete)

3

 0,5
 1

O_Kweek perifeer infuus
(complete)

1

 0,5
 1

C_Exantheem / Rash
(start)

4

 0,5
 1

 0,833
 44

B_Duo luchtmatras
(start)
192

B_Wondzorg overig
(start)
270

 0,875
 24

C_Decubitus hak st. 1
(start)

2

 0,5
 1

 0,667
 2

 0,929
 386

B_Isolatie contact
(start)

7

 0,667
 2

B_Scleroseren GI bloeding
(start)

4

 0,5
 1

B_Pacemaker standby
(complete)

130

 0,857
 128

C_-Brady / Aritmie
(start)

22

 0,5
 4

 0,815
 83

B_Swan Ganz op OK
(complete)

100

 0,667
 26

 0,75
 8

 0,833
 52

B_Vernevelaar
(start)

25

 0,75
 12

 0,971
 54

 0,833
 317

B_Bezoek: afw. tijden
(start)

70

 0,857
 14

 0,909
 47

B_Bezoek: waken
(start)

52

 0,8
 14

B_Re OK
(start)

11

 0,5
 2

O_X-thorax 3 x p.w.
(complete)

4

 0,5
 1

B_Bezoek: kind. toegestaan
(start)

1

 0,5
 1

 0,917
 14

 0,909
 91

B_Weanen
(complete)

316

 0,8
 227

O_X TWK
(schedule)

1

 0,5
 1

C_Wondinfectie
(start)

3

 0,5
 1

B_Drain golf
(complete)

6

 0,5
 1

 0,8
 78

B_Tracheostoma/Tube LOS
(start)

85

 0,75
 53

O_IAP studie
(schedule)

2

 0,5
 1

 0,767
 106

O_Lab. 3x per week
(schedule)

10

 0,5
 1

O_Cystoscopie
(schedule)

1

 0,5
 1

 0,8
 142

 0,792
 31

 0,667
 5

 0,889
 11

 0,875
 29

 0,889
 94

B_Mobiliseren
(complete)

49

 0,667
 13

C_Oligurie (< 5 ml/kg/24u)
(complete)

5

 0,5
 3

C_Fibro-proliferatieve ARDS
(start)

5

 0,667
 3

C_-SVT, paroxysmaal
(complete)

4

 0,5
 2

 0,5
 4

O _ B EE
(complete)

290

 0,982
 282

O_EMV score
(complete)

3

 0,5
 1

 0,966
 271

 0,992
 269

O_Pulmonalis angio
(schedule)

1

 0,5
 1

C_Diabetes Insipides
(start)

1

 0,5
 1

C_Convulsie(s)
(start)

2

 0,5
 1

 0,8
 5

O_Sputum kweek
(complete)

405

 0,985
 391

O_Kweek peritoneum
(complete)

7

 0,5
 2

O_Virus serologie
(complete)

8

 0,5
 1

O_I.V Catheter kweek overig
(schedule)

29

 0,75
 6

 0,965
 170

C_s4 Shock, Onbekend
(start)

6

 0,5
 2

C_Bronchitis (mogelijk)
(start)

2

 0,5
 2

O_Huiduitstrijk Oksel Li /R
(complete)

2

 0,5
 2

O_Ascites kweek
(complete)

2

 0,5
 2

 0,75
 5

 0,75
 11

 0,833
 32

 0,857
 53

B_Isolatie beschermende
(start)

1

 0,5
 1

 0,667
 6

 0,75
 105

B_Anus Praeter Naturalis
(complete)

3

 0,5
 1

 0,8
 33

 0,571
 34

 0,667
 2

 0,85
 21

 0,972
 120

O_X-thorax op aanvraag
(schedule)

157

 0,872
 141

 0,823
 53

O_X-thorax dagelijks
(complete)

331

 0,909
 252

O_ECG 3 x p.w.
(schedule)

27

 0,706
 14

 0,8
 72

 0,889
 6

B_Cardioversie
(complete)

80

 0,815
 74

 0,75
 6

O_Methyl blauw/ fistulogram
(schedule)

2

 0,5
 1

 0,8
 31

O_ECG op aanvraag
(complete)

42

 0,667
 3

 0,833
 36

B_IABP uit op ICU
(complete)

1

 0,5
 1

O_Faeces kweek
(complete)

60

 0,975
 60

C_Candida kolonisatie
(start)

1

 0,5
 1

 0,955
 54

O_Lumbaal Punctie
(schedule)

5

 0,5
 1

 0,667
 17

O_Vancomycine dal / top
(complete)

28

 0,889
 13

 0,857
 27

B_Ballonneren
(complete)

216

 0,75
 97

 0,667
 2

B_Bronchiaal toilet
(complete)

247

 0,667
 4

 0,5
 1

 0,909
 32

 0,857
 14

B_Sonde-Voeding
(complete)

159

 0,769
 18

B_Catheter epiduraal
(complete)

39

 0,8
 7

B_Intermit. Haemo Dialyse
(complete)

14

 0,667
 4

O_X-thorax op aanvraag
(complete)

28

 0,667
 8

O_Coloscopie
(complete)

2

 0,5
 1

 0,667
 6

 0,875
 22

B_Drain(s) sump
(complete)

2

 0,5
 1

B_CPAP
(complete)

14

 0,571
 6

 0,889
 30

 0,75
 27

B_CVVH
(start)

87

 0,833
 19

 0,833
 28

 0,8
 8

 0,909
 35

 0,909
 4

O_kweek pacemakerdraad
(schedule)

3

 0,5
 1

O_Ramsay-score
(schedule)

5

 0,5
 1

O_X-thorax 3 x p.w.
(schedule)

22

 0,615
 13

 0,667
 11

C_Decompensatie geen OK
(start)

4

 0,5
 1

C_Hepatitis, drug induced
(complete)

1

 0,5
 1

 0,667
 18

C_Ischemie, Myocard
(complete)

1

 0,5
 1

 0,667
 14

O_SDD rectumkweek Ma/Do
(schedule)

300

 0,959
 282

O_SDD sputumkweek Ma/Do
(schedule)

288

 0,974
 277

O_SDD rectumkweek Ma/Do
(complete)

246

 0,75
 23

O_SDD sputumkweek Ma/Do
(complete)

232

 0,923
 214

O_SDD keelkweek Ma/Do
(complete)

240

 0,974
 208

O_SDD / SOD studie
(complete)

37

 0,833
 21

 0,766
 112

 0,875
 40

C_Longbloeding
(start)

3

 0,5
 1

 0,984
 203

B_Orthopaedische tractie
(complete)

2

 0,5
 1

B_Decubitus zorg stadium 4a
(start)

3

 0,5
 1

 0,5
 4

B_Extubatie
(complete)

198

 0,96
 198

 0,8
 17

 0,889
 23

 0,938
 168

 0,8
 41

 0,984
 168

O_Lithium
(complete)

1

 0,5
 1

 0,812
 167

O_IAP studie
(complete)

1

 0,5
 1

 0,909
 33

C_Intra-peritoneaal Abces
(complete)

1

 0,5
 1

B_Maagsonde
(complete)

894

 0,857
 123

B_Doorbewegen
(complete)

30

 0,8
 18

C_Hypertensie
(start)

1

 0,5
 1

B_Decubitus zorg stadium 3a
(complete)

2

 0,5
 1

 0,929
 15

 0,923
 16

B_Drain(s) redon
(complete)

66

 0,8
 60

B_Necrotomie
(start)

5

 0,5
 1

 0,989
 112

 0,955
 101

 0,947
 38

 0,947
 118

 0,911
 128

 0,917
 73

B_Fysiotherapie
(complete)

16

 0,667
 5

B_Plasmaforese
(start)

5

 0,5
 2

B_Intermit. catheteriseren
(start)

28

 0,769
 16

B_Blaasspoelen
(start)

12

 0,75
 4

 0,667
 2

B_Intermit. Haemo Dialyse
(start)

43

 0,833
 29

B_Blaasspoelen
(complete)

5

 0,5
 1

 0,8
 77

B_ E R C P
(start)

2

 0,5
 1

 0,923
 10

 0,889
 71

 0,952
 70

 0,947
 9

 0,889
 45

 0,75
 18

 0,875
 49

 0,833
 97

 0,8
 1

C_Leverfalen
(start)

2

 0,5
 1

O_ECHO Buik
(complete)

26

 0,938
 25

O_Echo perifere vaten
(schedule)

3

 0,5
 1

 0,667
 24

 0,5
 1

 0,8
 4

B_Oogzalven / druppelen
(start)
102

 0,8
 12

B_Bezoek: waken
(complete)

27

 0,667
 19

O_Bronchoscopie
(schedule)

28

 0,75
 3

O_Gastro / Duodenscopie
(complete)

24

 0,929
 20

O_Pleurapunctie
(schedule)

3

 0,5
 1

O_Bronchoscopie
(complete)

26

 0,909
 25

O_Tracheaspoeling
(schedule)

1

 0,5
 1

O_EEG
(complete)

5

 0,667
 5

 0,889
 20

C_Addisson / Bijnier Insuff
(start)
117

 0,667
 33

C_Acute Lung Injury
(start)

1

 0,5
 1

 0,8
 20

O_Tracheaspoeling
(complete)

1

 0,5
 1

 0,5
 4

B_Jejunumsonde
(start)

31

 0,667
 8

 0,8
 24

 0,5
 1

 0,8
 14

C_Bloeding waarvoor > 3 PC
(complete)

4

 0,5
 1

 0,75
 43

 0,9
 42

C_Bloeding waarvoor reOK
(complete)

12

 0,667
 3

B_Re OK
(complete)

10

 0,75
 10

 0,5
 1

 0,933
 82

B_Brochusscopie
(complete)

14

 0,667
 2

B_Intubatie
(complete)

95

 0,75
 6

 0,875
 113

O_Gentamycine dal / top
(complete)

115

 0,932
 115

 0,912
 99

 0,833
 37

 0,833
 23

 0,875
 20

 0,667
 8

C_Rethoratocomie
(start)

6

 0,667
 4

 0,5
 3

 0,7
 13

B_Decubitus zorg stadium 4b
(complete)

1

 0,5
 1

 0,8
 8

O_CT-buik
(complete)

31

 0,929
 24

 0,833
 26

O_CT-schedel
(complete)

26

 0,75
 3

C_Pancreatitis
(start)

2

 0,5
 1

 0,5
 11

 0,5
 1

 0,5
 4

 0,5
 1

 0,947
 32

 0,973
 50

O_Kweek tracheostoma
(schedule)

1

 0,5
 1

 0,947
 71

 0,933
 18

B_Verwijderen tampon
(start)

1

 0,5
 1

O_Kweek tracheostoma
(complete)

1

 0,5
 1

B_Verwijderen tampon
(complete)

1

 0,5
 1

 0,5
 1

 0,833
 9

B _ E R C P
(complete)

2

 0,5
 1

 0,8
 49

 0,5
 1

 0,857
 46

 0,5
 1

 0,667
 6

 0,983
 128

B_Jejunostomie
(start)

22

 0,667
 4

 0,667
 5

B_Nefrostomie catheter R
(start)

8

 0,8
 4

 0,667
 2

 0,75
 41

C_Aspiratie
(complete)

1

 0,5
 1

C_s4 Shock, Onbekend
(complete)

1

 0,5
 1

 0,5
 2

 0,5
 1

 0,667
 27

 0,667
 3

 0,833
 16

 0,75
 48

B_Reintubatie
(start)

77

 0,912
 32

B_Intubatie
(start)
102

 0,875
 32

 0,75
 9

C_Stridor
(complete)

1

 0,5
 1

 0,8
 67

B_Reintubatie na Autoext
(complete)

14

 0,667
 2

 0,667
 10

B_Verwijderen Agraves
(complete)

5

 0,8
 5

 0,5
 4

 0,667
 5

 0,5
 2

C_Shock, Anaphylactisch
(complete)

3

 0,667
 3

 0,857
 27

O_Cito GRAM + bronchuskweek
(complete)

86

 0,962
 86

 0,864
 40

B_Brochusscopie
(start)

15

 0,5
 1

 0,75
 13

C_Atelectase
(complete)

2

 0,5
 1

 0,75
 13

 0,5
 1

 0,667
 6

O_Sinus kweek
(schedule)

5

 0,667
 3

O_Sinus kweek
(complete)

5

 0,5
 4

 0,5
 1

 0,5
 1

 0,667
 2

O_Coronair angiogram
(complete)

5

 0,667
 5

 0,667
 5

 0,5
 2

 0,667
 4

 0,5
 5

 0,667
 8

B_Amputatie Extremiteit
(complete)

2

 0,5
 1

 0,857
 86

 0,75
 23

O_CT bekken
(schedule)

1

 0,5
 1

 0,8
 17

O_X been
(complete)

2

 0,5
 1

 0,5
 2

 0,8
 12

B_Beademing gestart op ICU
(complete)

46

 0,8
 22

 0,667
 2

B_Oogglazen
(complete)

2

 0,5
 1

C_Dehiscentie
(start)

3

 0,667
 2

 0,667
 3

 0,667
 4

 0,5
 1

 0,5
 4

 0,833
 25

O_TEE
(complete)

79

 0,925
 59

O_Synacthen
(complete)

53

 0,972
 53

B_Air fluid bed
(start)

42

 0,9
 40

 0,75
 11

 0,95
 22

 0,824
 21

 0,909
 30

 0,857
 19

 0,8
 25

C_reOK ivm pleuravocht
(start)

1

 0,5
 1

 0,875
 16

 0,5
 9

 0,75
 29

B_Reintubatie na Autoext
(start)

14

 0,917
 12

O_X TWK
(complete)

1

 0,5
 1

 0,5
 1

 0,75
 7

 0,5
 1

O_X arm
(schedule)

1

 0,5
 1

 0,5
 1

 0,5
 5

 0,8
 24

C_Pneumothorax
(complete)

11

 0,75
 4

 0,667
 7

 0,792
 39

 0,5
 4

 0,5
 4

O_Kweek sheath
(complete)

7

 0,8
 7

 0,5
 7

 0,8
 7

 0,833
 20

 0,667
 14

 0,667
 6

 0,667
 2

 0,731
 27

O_kweek pacemakerdraad
(complete)

3

 0,5
 3

 0,5
 2

O_Kweek bi/tri lumen cath.
(complete)

58

 0,967
 57

O_Kweek liescatheter art
(schedule)

1

 0,5
 1

 0,8
 24

 0,5
 1

 0,625
 25

C_Decubitus overig st. 4b
(start)

1

 0,5
 1

 0,889
 17

 0,5
 1

 0,5
 1

 0,857
 6

 0,5
 1

 0,8
 13

 0,5
 13

 0,5
 3

 0,667
 26

O_X  b.o.z.
(schedule)

10

O_X  b.o.z.
(complete)

10

 0,833
 10

 0,75
 10

 0,667
 18

O_Kweek art. lijn
(complete)

12

 0,833
 12

 0,8
 12

 0,941
 52

O_Kweek liescatheter art
(complete)

1

 0,5
 1

 0,889
 9

 0,5
 1

 0,8
 14

B_Decubitus zorg stadium 4a
(complete)

1

 0,5
 1

O_Digoxine
(schedule)

1

 0,5
 1

 0,5
 1

 0,667
 9

O_Kweek liescatheter veneus
(complete)

10

 0,833
 10

 0,75
 8

 0,5
 1

 0,5
 10

 0,5
 2

 0,8
 15

C_Nosocomiale Pneumonie
(complete)

2

 0,5
 1

 0,5
 1

 0,5
 3

 0,8
 7

 0,75
 6

 0,667
 5

B_Clysmeren
(complete)

13

 0,857
 9

 0,5
 10

 0,75
 22

B_Rethoratocomie op OK
(start)

43

 0,75
 6

 0,75
 47

 0,8
 30

 0,667
 1

 0,667
 12

 0,667
 20

 0,667
 1

 0,667
 15

B_Nefrostomie catheter L
(complete)

1

 0,5
 1

 0,75
 3

 0,8
 9

 0,667
 6

B_Halsinf./subclavia op Ok
(complete)

28

 0,833
 9

 0,75
 3

 0,833
 28

 0,889
 9

 0,667
 18

 0,667
 4

 0,667
 2

 0,75
 4

 0,667
 2

 0,8
 3

 0,667
 4

 0,75
 5

 0,8
 6

O_Echo nier blaas prostaat
(complete)

15

 0,917
 15

 0,8
 10

 0,667
 2

 0,75
 7

B_Laparotomie
(start)

13

 0,625
 12

C_Naadlekkage
(complete)

1

 0,5
 1

 0,667
 5

 0,667
 1

 0,667
 6

O_Tobramycine dal / top
(complete)

18

 0,769
 13

 0,625
 15

 0,5
 2

 0,5
 6

 0,667
 2

 0,5
 1

 0,5
 2

 0,5
 3

 0,667
 3

 0,75
 5

 0,667
 2

 0,75
 8

 0,5
 1

 0,667
 5

 0,667
 2

 0,5
 1

 0,857
 21

 0,5
 1

 0,5
 3

O_Kweek swan ganz
(complete)

5

 0,667
 5

 0,5
 1

 0,889
 5

O_Pleura vocht kweek
(complete)

26

 0,824
 21

 0,75
 8

O_Kweek urinecatheter
(complete)

28

 0,833
 28

 0,75
 24

 0,5
 2

 0,667
 2

O_I.V Catheter kweek overig
(complete)

27

 0,929
 25

 0,833
 23

C_Candidaemie
(start)

3

 0,5
 1

 0,5
 2

 0,667
 3

 0,667
 16

 0,8
 14

 0,5
 1

 0,5
 1

 0,9
 10

 0,5
 1

 0,667
 4

 0,5
 2

 0,5
 1

C_Rethoratocomie
(complete)

1

 0,5
 1

 0,5
 1

 0,667
 2

 0,75
 4

 0,5
 1

C_Decubitus stuit st. 2b
(start)

2

 0,5
 1

 0,5
 1

O_Cystoscopie
(complete)

1

 0,5
 1

 0,5
 1

 0,667
 5

O_CT thorax
(complete)

14

 0,833
 14

 0,75
 11

O_Pleurapunctie
(complete)

3

 0,667
 3

 0,5
 3

 0,667
 1

 0,5
 1

 0,833
 14

 0,667
 6

 0,5
 2

 0,75
 4

 0,667
 15

B_Defibrilatie
(start)

14

 0,75
 8

C_-VF
(complete)

5

 0,667
 4

 0,8
 11

 0,5
 6

 0,8
 24

 0,667
 3

 0,667
 4

 0,5
 4

 0,8
 5

 0,5
 1

 0,75
 5

 0,5
 1

 0,5
 1

 0,5
 1

 0,857
 20

 0,909
 5

 0,667
 5

 0,5
 1

 0,667
 14

O_Wond inspectie
(complete)

1

 0,5
 1

 0,5
 1

 0,5
 1

 0,75
 3

 0,5
 1

 0,75
 5

 0,5
 2

 0,75
 7

 0,5
 1

 0,5
 1

 0,5
 1

 0,5
 1

C_Addisson / Bijnier Insuff
(complete)

2

 0,5
 1

 0,5
 1

 0,5
 1

 0,75
 4

 0,909
 3

C_Bacteriemie
(complete)

1

 0,5
 1

C_Empyeem
(complete)

1

 0,5
 1

C_Bronchitis (klinisch)
(complete)

1

 0,5
 1

C_Decompensatie na OK
(complete)

1

 0,5
 1

C_Anurie (<1ml/kg/24u)
(complete)

1

 0,5
 1

 0,5
 4

 0,5
 1

 0,5
 7

C_Ischemie waarvoor Re OK
(complete)

2

 0,5
 1

 0,5
 3

 0,5
 1

 0,667
 5

 0,5
 2

 0,5
 2

 0,5
 2

 0,5
 1

 0,5
 6

 0,667
 6

 0,5
 1

 0,667
 4

 0,667
 2

 0,75
 4

 0,5
 1

 0,5
 1

 0,5
 1

 0,5
 1

O_Lumbaal Punctie
(complete)

5

 0,667
 5

 0,667
 4

 0,667
 15

O_Toxicologie
(complete)

2

 0,667
 2

 0,5
 2

 0,5
 2

O_24 uurs urine Na Creat Ur
(complete)

1

 0,5
 1

 0,5
 1

 0,5
 1

 0,5
 1

 0,5
 1

B_T drain
(start)

1

 0,5
 1

 0,5
 1

 0,5
 3

 0,5
 1

 0,5
 3

 0,5
 3

 0,5
 1

 0,667
 2

 0,5
 2

 0,5
 2

 0,5
 1

 0,5
 1

 0,5
 4

 0,667
 2

 0,5
 1

O_BAL / Lavage
(complete)

6

 0,75
 5

O_Biopsie
(schedule)

2

 0,5
 1

 0,667
 5

O_Biopsie
(complete)

2

 0,5
 1

 0,5
 2

 0,5
 1

C_Thrombo-embolie art
(complete)

1

 0,5
 1

 0,5
 1

 0,667
 5

 0,5
 1

 0,5
 1

O_Transthoracaal ECHO
(complete)

10

 0,75
 10

 0,5
 8

 0,5
 2

 0,5
 1

 0,667
 9

 0,5
 1

 0,5
 1

 0,5
 1

 0,5
 3

 0,75
 9

 0,667
 4

 0,5
 4

 0,667
 1

 0,5
 1

 0,5
 1

 0,667
 2

 0,5
 3

 0,5
 9

 0,8
 14

 0,667
 4

 0,5
 1

 0,5
 1

 0,5
 3

 0,75
 7

 0,5
 1

 0,5
 1

 0,5
 2

 0,5
 1

 0,5
 3

 0,5
 1

 0,5
 3

 0,5
 2

O_Paracetamol
(complete)

1

 0,5
 1

 0,5
 1

 0,5
 1

 0,5
 1

 0,8
 13

 0,5
 2

 0,5
 1

 0,5
 1

 0,667
 1

 0,5
 1

 0,5
 1

C_Convulsie(s)
(complete)

2

 0,5
 1

 0,5
 1

 0,5
 1

 0,5
 1

 0,667
 5

 0,5
 1

 0,5
 1

 0,5
 1

 0,5
 3

 0,5
 1

 0,5
 1

 0,5
 2

 0,5
 1

B_Donor Weefsel
(start)

1

 0,5
 1

 0,5
 1

 0,5
 2

 0,667
 5

 0,667
 2

 0,5
 1

B_Ureter catheter R
(start)

4

 0,667
 2

 0,5
 1

 0,5
 1

 0,5
 1

 0,5
 1

 0,75
 8

B_Decubitus zorg stadium 2a
(complete)

1

 0,5
 1

 0,5
 1

 0,667
 2

 0,5
 1

C_Decubitus hak st. 3a
(start)

1

 0,5
 1

C_Decubitus overig st. 3a
(start)

1

 0,5
 1

 0,5
 1

 0,667
 2

 0,5
 3

 0,8
 2

 0,5
 1

 0,5
 4

 0,5
 1

 0,667
 2

 0,667
 2

C_Hypotensie
(complete)

1

 0,5
 1

 0,5
 1

 0,5
 1

 0,5
 1

 0,5
 2

 0,5
 1

 0,5
 1

 0,5
 1

 0,5
 2

 0,5
 1

 0,5
 1

 0,5
 1

 0,25
 2

 0,667
 3

O_Fenytoine
(complete)

7

 0,667
 4

O_Liquor kweek
(complete)

4

 0,667
 4

 0,75
 3

 0,75
 7

C_Colitis, pseudomembraneus
(complete)

1

 0,5
 1

 0,5
 1

 0,5
 1

 0,5
 1

 0,5
 1

C_Lijn sepsis
(complete)

1

 0,5
 1

 0,5
 1

 0,5
 1

 0,667
 2

 0,5
 1

 0,5
 2

 0,5
 1

 0,5
 1

 0,667
 2

B_Horizontaal
(start)

1

 0,5
 1

 0,5
 2

 0,5
 1

 0,5
 1

 0,5
 1

 0,5
 2

 0,5
 2

 0,5
 1

 0,5
 1

 0,5
 3

 0,5
 1

 0,5
 1

 0,5
 1

 0,5
 2

 0,5
 1

 0,5
 1

 0,5
 1

 0,5
 1

B_Horizontaal
(complete)

1

 0,5
 1

 0,5
 1

 0,5
 1

 0,5
 1

C_Druk necrose elders
(start)

1

 0,5
 1

 0,5
 1

 0,5
 1

 0,5
 1

 0,5
 1

 0,5
 1

 0,5
 1

 0,5
 1

B_Isolatie Beschermend
(complete)

1

 0,5
 1

 0,5
 1

 0,5
 1

 0,5
 1

 0,5
 1

 0,5
 1

 0,5
 1

 0,5
 1

O_Digoxine
(complete)

1

 0,5
 1

Fig. 4: Spaghetti process describing the diagnosis and treatment of 2765 patients in a Dutch hospital. The process model was
constructed based on an event log containing 114,592 events. There are 619 different activities (taking event types into account)
executed by 266 different individuals (doctors, nurses, etc.)

For instance, it makes no sense to aim at operational support
activities if there is too much variability.

Figure 4 illustrates why unstructured processes are called
Spaghetti processes. The model is based on event data related
to 2765 patients in a Dutch hospital. The process model
depicted was obtained using the heuristic miner with default
settings. Hence, low frequent behavior has been filtered out.
Nevertheless, the model is too difficult to comprehend. Note
that this is not necessarily a problem of the discovery algo-
rithm. Activities are only connected if they frequently followed
one another in the event log. Hence, the complexity shown
in Fig. 4 reflects reality and is not caused by the discovery
algorithm.

Clearly, only the initial stages of the L∗ life-cycle model
are applicable for Spaghetti processes such as the process
shown in Fig. 4. To enable history-based predictions and
recommendations it is essential to first make the “Spaghetti-
like” process more “Lasagna-like”. In fact, Stage 3 and Stage 4
will be too ambitious for most Spaghetti processes. It is always
possible to generate process models as illustrated by Fig. 4.

Moreover, it is often also possible to create models for other
perspectives, e.g., flow times, social networks, and decision
models. However, it is very unlikely that all of these can be
folded into a meaningful comprehensive process model as the
basis (the control-flow discovered) is too weak.

Spaghetti processes are more difficult to analyze than
Lasagna processes. Nevertheless, such processes are very
interesting from the viewpoint of process mining as they often
allow for various improvements. A highly-structured well-
organized process is often less interesting in this respect; it
is easy to apply process mining techniques but there is also
little improvement potential. Therefore, one should not shy
away from Spaghetti processes as these are often appealing
from a process management perspective.

Process discovery is a challenging task. Event logs are
typically far from complete, i.e., often only a fraction of the
possible behavior is captured in the log. Moreover, event logs
do not contain negative examples, i.e., only positive example
behavior is given. The fact that something does not happen
in an event log does not mean that it cannot happen. Process

Lasagna process

Spaghetti process



Anchoring Abstract Notions
Most people cannot follow a pure mathematical/
abstract presentation 

• Examples and stories anchor such notions to 
concrete objects/experiences 

• Cf. Feynmann and equations vs physical 
phenomena 

• Again, 2-days test… 

• They make the audience breathe

33



“
“

Personal Connections

Self-reference: creating a warm/personal atmosphere

34

Boltzmann had no inhibitions whatsoever about showing his 
enthusiasm when he spoke, and this naturally carried his listeners 
along. He was fond of introducing remarks of an entirely personal character 
into his lectures.  
I particularly remember how, in describing the kinetic theory of gases, 
he told us how much difficulty and opposition he had encountered 
because he had been convinced of the real existence of atoms and how 
he had been attacked from the philosophical side without always 
understanding what the philosophers had against him.



Personal Connections
Reference to the audience members: connect own 
work to the work of people attending the speech 

Especially useful when 

• The speech is provocative 

• It is important to acknowledge work by others 

• Top experts of the topic are present 

35



Humour
Effective way to:  

• Relax audience 

• Allow audience to respond (interaction) 

• Engage an audience, draw a more intimate connection 

• Give audience a rest 

But… Trying to be funny in a professional situation is risky

36
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Prophetic Answer: YES

Proactive Monitor
• Checks the partial trace observed so far.
• Looks into the future(s).

Ciao

Marco Montali (unibz) Monitoring Business Metaconstraints BPM 2014 4 / 4

take-off reach

re-route

danger

take-off

danger

Marco Montali (unibz) Monitoring Business Metaconstraints BPM 2014 8 / 26
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Prophetic Answer: YES

Proactive Monitor
• Checks the partial trace observed so far.
• Looks into the future(s).

Ciao

Marco Montali (unibz) Monitoring Business Metaconstraints BPM 2014 4 / 4

2(take-off æ 3reach) · ¬(3(reach) · 3(re-route)) · 2(danger æ 3re-route)

take-off

danger

Marco Montali (unibz) Monitoring Business Metaconstraints BPM 2014 8 / 26



Humour is Risky
• Difficult to predict whether it will work or not 

• Especially risky at the opening 

• Audience does not know you: you fail, your credibility is lost 

• A speech is a “formal event” 

• Avoid controversial/taboo topics 

• Your audience will surely contain someone sensitive to 
religion, race, gender, death… 

• Talking about yourself is usually safe
39



Supporting Arguments
A speech must contain evidence to support 
speaker’s assertions 

40

Appeal to: 

logic 

emotion of the audience 

your own character 



Logical Evidence

41

Deductive reasoning

Inductive reasoning

Statistics

Examples

Analogies

strength

Power of syllogism

Experimental data, definite trends

Partial numbers, not contextualized

“existentials vs universals”

Does not convince skeptical audience

Scientific method



Emotion and Character
• Emotion: as important as logic, when audience is non-technical 

• Appeal to character influences how well an information is 
received 

• Ref. to yourself or neutral persons according to reputation: I 
vs a Nobel prize in economics say “Eurozone is in a crisis” 

• Ref. to yourself with a statement contrasting your 
background/bias 

• Connection to the audience, and ref. to specific experts in 
the audience 

42



Critical Error 1 

43

Giving the
Wrong Speech



Key Forces

Who? Members of the audience 

Why? Purpose of the presentation 

When/where? Presentation context 

44



The Challenger Story
• Space shuttle launch planned for Jan 28, 1986 

• Jan 27, 1986: forecast indicates temperatures on 
Jan 28 much lower than expected 

• Engineers from Morton Thiokol know deduction: the 
lower the temperature, the bigger the risk of 
explosion 

• They organize a urgent telecon with NASA 

45



The Challenger Story

• Nasa has a strong bias against a delay 

• The presentation does not convince NASA 

• The launch is confirmed 

• On Jan 28, during its launch the shuttle explodes, 
killing all 7 crew members 

46



Targeting the Audience
The content of a presentation cannot be decoupled from its 
intended audience 

Key questions: 

• What are the competencies and background of the 
audience? 

• What is the general feeling the audience has towards the 
presentation topic? 

• Which specific subjects from the audience are you 
specifically interested in?

47



30 THE CRAFT OF SCIENTIFIC PRESENTATIONS

HISTORY OF O-RING DAMAGE ON SRM FIELD JOINTS

Cross Sectional View Top View

Erosion Perimeter Nominal  Length Of    Total Heat    Clocking

SRM  Depth Affected   Dia. Max Erosion Affected Length    Location

No.   (in.)   (deg)   (in.)      (in.)         (in.)       (deg)

61A LH Center Field** 22A   None   None  0.280    None       None   36º - 66º

61A LH CENTER FIELD** 22A NONE NONE  0.280   NONE      NONE 338º - 18º

51C LH Forward Field** 15A   0.010  154.0  0.280    4.25       5.25         163

51C RH Center Field (prim)*** 15B   0.038  130.0  0.280   12.50     58.75         354

51C RH Center Field (sec)*** 15B   None    45.0  0.280    None     29.50         354

410 RH Forward Field 13B   0.028  110.0  0.280    3.00       None         275

41C LH Aft Field* 11A   None  None  0.280    None       None            --

410 LH Forward Field 10A   0.040  217.0  0.280    3.00      14.50         351

STS-2 RH Aft Field   28   0.053  116.0 0.280      --          --            50

_____________________________________

    *Hot gas path detected in putty.  Indication of heat on O-ring, but no damage.

   **Soot behind primary O-ring.

 ***Soot behind primary O-ring, heat affected secondary O-ring.

     Clocking rotation of leak check port  -  0 deg.

OTHER SRM-15 FIELD JOINTS HAD NO BLOWHOLES IN PUTTY AND NO SOOT

HEAR OR BEYOND THE PRIMARY O-RING

SRM-22 FORWARD FIELD JOINT HAD PUTTY PATH TO PRIMARY 0-RING, BUT NO O-RING EROSION

AND NO SOOT BLOWBY. OTHER SRM-22 FIELD JOINTS HAD NO BLOWHOLES IN PUTTY.

Figure 2-2. Reproduction of first two presentation slides from a set of

thirteen that were faxed by Morton Thiokol to NASA to request launch

delay of the space shuttle Challenger (January 27, 1986).5 The first slide

is weak because it does not establish authority: No name or company

logo is given. The second slide is weak because its assertion is not

explicitly stated, and the evidence for its underlying assertion is con-

fusing.

Weak

Slide

Weak

Slide

Temperature Concern on

SRM Joints

27 Jan 1986
The

Craft of
Scientific

Presentations
Critical Steps to Succeed

and Critical Errors to Avoid

Michael Alley

With 41 Illustrations

1st Slide by Morton Thiokol… Issues?
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410 LH Forward Field 10A   0.040  217.0  0.280    3.00      14.50         351

STS-2 RH Aft Field   28   0.053  116.0 0.280      --          --            50

_____________________________________

    *Hot gas path detected in putty.  Indication of heat on O-ring, but no damage.

   **Soot behind primary O-ring.

 ***Soot behind primary O-ring, heat affected secondary O-ring.

     Clocking rotation of leak check port  -  0 deg.

OTHER SRM-15 FIELD JOINTS HAD NO BLOWHOLES IN PUTTY AND NO SOOT

HEAR OR BEYOND THE PRIMARY O-RING

SRM-22 FORWARD FIELD JOINT HAD PUTTY PATH TO PRIMARY 0-RING, BUT NO O-RING EROSION

AND NO SOOT BLOWBY. OTHER SRM-22 FIELD JOINTS HAD NO BLOWHOLES IN PUTTY.

Figure 2-2. Reproduction of first two presentation slides from a set of

thirteen that were faxed by Morton Thiokol to NASA to request launch

delay of the space shuttle Challenger (January 27, 1986).5 The first slide

is weak because it does not establish authority: No name or company

logo is given. The second slide is weak because its assertion is not

explicitly stated, and the evidence for its underlying assertion is con-

fusing.

Weak
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SRM Joints
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Bohr’s Nobel Prize Talk
First sentence:

50

““Today, as a consequence of the great honor the Swedish 
Academy of Sciences has done me in awarding me this year’s 
Nobel Prize for Physics for my work on the structure of the 
atom, it is my duty to give an account of the results of this 
work, and I think that I shall be acting in accordance with the 
traditions of the Nobel Foundation if I give this report in the 
form of a survey of the development which has taken place in 
the last few years within the field of physics to which this 
work belongs.



General Guidelines
Before the presentation 

• Imagine how the audience will be 

• Prepare the presentation asking yourself: 

• Will the audience be interested? 

• Will the audience understand? 

• Mentally run the presentation accordingly 

• Ask advice
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General Guidelines

During the presentation 

• Ask exploratory questions 

• Constantly monitor the audience reaction  
(eye contact) 

• Dynamically re-tune
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General Guidelines
After the presentation 

• Fix immediately all the found errors 

• Reconstruct how the audience react when 

• Reconstruct Q&A 

• Revise accordingly 

• Next time you will anticipate questions 

• Annotate important issues and new ideas as they come!
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Targeting Multiple Audiences

54

36 THE CRAFT OF SCIENTIFIC PRESENTATIONS

come back to the shallows and then examine the results

in a way that everyone understands. With this strategy,

while the nontechnical and general technical audiences

may not have followed all of the theoretical derivations

or the analysis of the experimental results in the middle,

everyone would have learned the main points of the pre-

sentation.

A fear that many presenters have with this strategy

is that they will bore the specialists with the general in-

formation. Just because you present information that an

audience already understands does not necessarily mean

that you bore that audience. For instance, in his lectures

to freshmen physics students in the early sixties, Richard

Feynman also drew a number of professors and gradu-

ate students who were interested in his presentations

about subjects that they already understood. As David

L. Goodstein wrote,

But even when he thought he was explaining things lucidly

to freshmen or sophomores, it was not always really they who

benefited most from what he was doing. It was more often us,

scientists, physicists, professors, who would be the main ben-

Figure 2-3. Timeline showing presenter reaching multiple audiences

by beginning at surface of the topic, diving into a subject, and then

surfacing to gather entire audience.

Nontechnical

General

Technical

Specialist

First Second

Intro Major Major Ending

Topic Topic

time

depth

# people

critical!



Presentation Purpose

A mixture of three goals 

• Inform 

• Persuade 

• Inspire 

Their balance is fundamental to succeed
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Presentations to Inform
• Audience does not doubt the content 

• Strategy: deliver information logically and directly 

tell them what you are going to tell them,  
tell them, and  
tell them what you have told 

Example: a tutorial
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“
“

Presentations to Persuade
• Many strategies, depending also on the stance of the audience 

• In some cases the goal is to achieve a compromise 

• Sometimes cooperation is a better strategy than competition

57

Pauling’s talk was made with his usual dramatic flair. The 
words came out as if he had been in show business all his 
life. A curtain kept his model hidden until near the end of 
his lecture, when he proudly unveiled his latest creation. 
Then, with his eyes twinkling, Linus explained the specific 
characteristics that made his model—the α-helix—uniquely 
beautiful.... Even if he were to say nonsense, his 
mesmerized students would never know because of his 
unquenchable self-confidence.



Presentations to Inspire
• Inspire is often one of our goals 

• Think about teaching, keynote talks, conference 
openings, … 

• Also conference presentations aim at inspire other 
people to work on the topic (and hopefully 
collaborate) 

Check TED.com (“ideas worth spreading”)
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Presentation Context
Tune parameters for presentations: 

• Degree of formality (conf. vs business meeting vs. informal seminar) 

• Location (room size, #people, slide projection) 

• Logistics (face-to-face vs telecon, mic amplification) 

• Time (morning vs after lunch vs late afternoon) 

• Time limits: never exceed them!!!
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Critical Error 2 

60

Drawing Words from 
the Wrong Well



Bohr, Churchill, and the Bomb
• During WW2, Bohr predicted the atomic arms race 

• He wanted to alert Churchill, but was not proficient in English 

• So he wrote a draft, and made his friend Jones improve it 

• He memorized the speech 

• On the day of the meeting, he failed miserably 

• Churchill was hostile to the topic 

• Bohr needed to improvise 

• Churchill lost patience
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Speaking from points

Speaking off the cuff

Memorizing

Reading

Sources of Speech
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+ and -

63

Sources + -

Speaking from points
earn credibility 
ease of retuning 
eye contact 
natural pace

wording not exact 
long preparation time

Speaking off the cuff
no preparation time 
eye contact 
natural pace

potential for disaster 
difficulty in organizing 
no visual aids 
risk of using “fillers”

Memorizing

precision 
smooth delivery 
earn credibility 
eye contact

potential for disaster 
unnatural pace 
inability to adjust speech 
long preparation time

Reading precision 
smooth delivery

credibility undercut 
no eye contact 
inability to adjust speech 
long preparation time 



Situations and Sources

64

Sources +

Speaking from points
Conference presentation 
Business meeting presentation 
University lecture

Speaking off the cuff Q&A 
On-the-fly explanations

Memorizing First few words of a presentation 
Short introduction of a speaker

Reading
Press conference 
Quotation within a presentation 
Complex wording within presentation
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Presentation Structure

• Organization of the major points 

• Transitions between points 

• Emphasis of details
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A Presentation is not  
a Document

• The opening must orient the entire audience 

• Linear structure, no access to background info 

• Mapping from speaker to audience 

• Audience only access the current “moment” 

• Importance of signalling transitions 

• No Sections / Subsections in a presentation

67



Organization

68

The
Craft of

Scientific
Presentations

Critical Steps to Succeed
and Critical Errors to Avoid

Michael Alley

With 41 Illustrations

Structure: The Strategy You Choose 57

Figure 3-1. Visual depiction of the organization of a scientific presenta-

tion. The speaker begins with the big picture, focuses on the work in

the middle, and comes back out to the big picture in the ending. In

essence, the ending discusses the repercussions of the work on the big

picture, which was introduced in the presentation’s beginning.

Figure 3-2. Four building stages of a Hawaiian volcano.3 In presenting

these stages, a logical strategy would be chronological (from the first

stage to the fourth).

1  Explosive submarine stage 2 Lava-producing or dome stage

3  Collapse or caldera stage 4  Cinder-cone stage

B
e
g
i
n
n
i
n
g

Middle

E
n
d
i
n
g

Big picture Impact of the work 
on the big picture

Explanation  
of the work

Modularization

Each module explained: chronologically, spatially, logically



Transition Management

69

Beginning
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come back to the shallows and then examine the results

in a way that everyone understands. With this strategy,

while the nontechnical and general technical audiences

may not have followed all of the theoretical derivations

or the analysis of the experimental results in the middle,

everyone would have learned the main points of the pre-

sentation.

A fear that many presenters have with this strategy

is that they will bore the specialists with the general in-

formation. Just because you present information that an

audience already understands does not necessarily mean

that you bore that audience. For instance, in his lectures

to freshmen physics students in the early sixties, Richard

Feynman also drew a number of professors and gradu-

ate students who were interested in his presentations

about subjects that they already understood. As David

L. Goodstein wrote,

But even when he thought he was explaining things lucidly

to freshmen or sophomores, it was not always really they who

benefited most from what he was doing. It was more often us,

scientists, physicists, professors, who would be the main ben-

Figure 2-3. Timeline showing presenter reaching multiple audiences

by beginning at surface of the topic, diving into a subject, and then

surfacing to gather entire audience.

Nontechnical

General

Technical

Specialist

First Second

Intro Major Major Ending

Topic Topic

time

depth

Ending

Middle

Topic 1

Topic 2

Topic 3
Important for the audience 
but also the session chair

Mapping slide!



2 Personal Examples
• KR 2014 

• Highly technical audience 

• Work uses techniques non-standard for the KR community  

• BPM 2014 

• Highly diversified audience 

• Highly technical work, with repercussions to practice 

Look at phases, transitions, mapping slides and watchpoints
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71

• Possibly the most widespread reason for failing a talk: 
too many slide, too detailed 

• General rule: 
time = depth X scope 

• Time is usually fixed 

• Scope determines the presentation boundaries 

• The wider the scope, the more challenging to satisfy 
the audience

Tuning Depth

Keynote

Pr
oo

f

Conf. talk



Tuning Depth
Strategy: sacrifice completeness for clarity! 

• Guess what the audience will be interested in 

• Pick and choose 2-4 topics to expand 

• Just overview the others 

• People can find them in the paper 

See again the KR 2014 example
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Emphasis

As important as organization of details 

• People remember ~10% of what they hear 

• No proper emphasis: people will remember a 
random 10% of the content
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Emphasis
Emphasis to be placed on transitions 

• Major points: beginning-conclusion 

• Don’t skip the conclusion slide 

• Keep the conclusion slide during Q&A 

• Minor points: in the middle 

• Break-down of phases: people remember groups 
of 2-3-4 items
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Critical Error 3 

75

Leaving the 
Audience at the Dock



Typical Opening 
• Title slide: 20-30 secs at most 

• Audience cannot even remember who is presenting and 
what is the topic 

• Second slide: outline of the speech 

• at the meta-level (hence, useless), or 

• with 200 bullet points (hence, again useless) 

• Effect 1: too many people lost at the dock 

• Effect 2: too much time lost
76



The Beginning is Crucial
• Must be understandable by the widest part of the audience 

• You have your target, but don’t forget the others 

• Don’t fear to be simplistic (we already know you are smart…) 

• Must anticipate the audience bias and initial questions 

• Must be short 

• <10 out of 60 mins, <5 out of 15 mins 

• You have something to say about your work, right?
77



Questions to be Answered
• What exactly is the subject? 

• Why is this subject important? 

• What background is needed to understand the 
subject? 

• How will be the subject presented? (outline) 

The entire audience must be aware of this when intro 
is over
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Subject
What is the presentation about? 

Explain it 

• Not overwhelming the audience 

• Calmly (20-30 sec do not suffice) 

• Without assuming prior knowledge 

• Possibly with an image on the title page 

• Remember to add on the title page your name, affiliation, 
sponsor, co-authors / supervisor / …
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Subject Importance
• “Locate” your work inside the map of the research area 

• Contextualize the subject and the impact of your work 

• Money, safety, health 

• Data management, software engineering, … 

• Make connections explicit 

• Stimulate curiosity (independently from importance) 

• Use examples to the point 

• Carefully choose between made-up and realistic examples80



Needed Background
• Crucial to understand the presentation 

• Do you know the frustrating fear/feeling of total ignorance when 
listening to a talk? 

• Important to explicitly mention what do you expect the audience 
knows 

• This prepares the audience 

• Details can be given later on 

• Also details about working assumptions must be clarified upfront 

• Again: anticipate audience questions/doubts!
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Outline
Goal: reveal the plan of the speech, clearly and 
memorably 

• Anticipate the path and where it is going to lead

82

Outline

• Introduction 
• Channel flows 
• Couette flows 

• On the difference between channel and 
Couette flows 

• Simulated cases 
• Long-term statistics 
• Visualization techniques 

• Conclusion 
• Future Work

Structure: The Strategy You Choose 75

Anticipating the Audience’s Bias

In cases where you have to persuade an audience, an

important question to ask is, What will be the initial re-

sponse of the audience toward the results? The answer

to this question can significantly affect both the strategy

of the presentation and the amount of evidence needed

to support the presentation’s assertions.

The legend goes that in the 1980s a committee of US

scientists was assigned to determine which areas of the

country would be finalists for the location of a nuclear

waste repository. Most of these places under consider-

ation were rural locations. After carefully considering the

This presentation examines differences between
channel and Couette flows

Simulated Cases

Long Term Statistics

Visualization

Figure 3-10. Example mapping slide.8 One strength of this slide is its

use of images to make the mapping memorable. These images are re-

peated in the corresponding divisions of the presentation. Another

strength is that this slide dispenses with unneeded listings such as

“Introduction” and “Conclusion” (every presentation has those) .

vs



Anticipating Audience Bias
• Do not make the mistake of considering just to “inform” the 

audience 

• Usually you have to persuade the audience, considering its bias 

• This should deeply affect the organization of the presentation 

• For conf. presentation: check the reviews carefully 

• Cf. the Department of energy example 

• Positive bias: aim at solidifying it 

• Initial negative bias: aim at mitigating it
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Handling Antagonistic Audience
• Define the questions up front, without giving away your result 

• The audience will at least listen 

• Rogerian strategy: show that you understand the arguments of 
the opposition 

• Throw a bridge and mitigate the bias 

• Especially effective when you want to reach a compromise 

• Do not set too high expectations 

• “An important scientific innovation rarely makes its way by 
winning over and converting its opponents” (M. Planck)
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Critical Error 4 

85

Losing the Audience 
at the Sea



Speech Demands 
Consistency

86

““At the end of the presentation, when the speaker asked for 
questions, Professor Sigmar Wittig rose and said flatly, ‘Sir, 
I have been listening to your talk for the past fifteen 
minutes, and I don’t believe a word that you have said. In 
two minutes, using the First Law of Thermodynamics, I can 
prove that everything you have presented is nonsense.’  
The speaker turned pale. But I turned paler, because the 
next day I was to give my presentation, the first of my 
career, and Professor Wittig was sure to be in attendance. 

K. Thole



Losing Audience in the 
Middle of the Talk

• Structure with logical gaps 

• Major change without any warning 

• Audience drown in details
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Avoiding Logical Gaps
• Confidently discuss aspects that are “set-in-stone” 

• Tentatively expand the boundaries and discuss conjectures 

• Especially if the setting is informal (e.g., workshop) 

• Risk: embarrassing yourself 

• Gain: get feedback and help 

• Do not downplay results that you don’t understand 

• The audience will “surely” spot weak arguments 

• Strategy: “if you can’t fix it, feature it”
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Keeping Audience on Track
At every moment, the audience must be aware of “where we are” 

• Spell out every transition between phases! 

• Verbal communication (warn, summarize) 

• Visual communication (mapping slides, images, icons) 

• Non-verbal communication  
(pause, change voice volume, gestures, movements) 

• Last transition to be clearly announced 

• Regain audience attention and prepare it for Q&A
89



Drowning Audience in Detail

90

completeness, 
stacks and  

branching arguments

shallow structure

too-long lists



Bohr’s Nobel Speech

91

““The present state of atomic theory is characterized by the 
fact that we not only believe the existence of atoms to be 
proved beyond a doubt, but also we even believe that we 
have an intimate knowledge of the constituents of the 
individual atoms. I cannot on this occasion give a survey of 
the scientific developments that have led to this result—I 
will only recall the discovery of the electron toward the 
close of the last century, which furnished the direct 
verification and led to a conclusive formulation of the 
conception of the atomic nature of electricity which had 
evolved since the discovery by Faraday of the fundamental 
laws of electrolysis and Berzelius’s electrochemical theory, 
and its greatest triumph in the electrolytic dissociation 
theory of Arrhenius.



Nüsslein-Volhard Nobel Speech

92

““In the life of animals, complex forms alternate with simple 
ones. An individual develops from a simple one-celled egg 
that bears no resemblance to the complex structure and 
pattern displayed in the juvenile or adult form. The process 
of embryonic development, with its highly ordered 
increase in complexity accompanied by perfect 
reproducibility, is controlled by a subset of the animal’s 
genes. Animals have a large number of genes. The exact 
number is not known for any multicellular organism, nor is 
it known how many and which are required for the 
development of complexity, pattern, and shape during 
embryogenesis. To identify these genes and to understand 
their functions is a major issue in biological research.



Handling Lists

• Rule: people remember 2-3-4 bullets 

• Game: count the average bullets in 
presentations ;-) 

• How to handle big lists? Divide and conquer 
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“Structure Must be Structured”
• Details must be carefully 

•  filtered and selected 

• hierarchically organized 

• Make sure that important details are perceived as 
important 

• Images/text vs speech-only 

• Non-verbal communication to give “structure”
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+ and -
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Type + -

Slides images 
emphasis of key details

risk of being boring 
risk of being too dense

Posters audience drives 
one-on-one discussions

readability depends on 
location 
risk of being too dense

Writing boards good for derivations 
slow

too slow for detailed drawings 
readability depends on 
handwriting

Movies good for dramatic changes 
sounds

audience focuses on screen 
audience has high 
expectations



+ and -
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Type + -

Demos
engaging the audience 
show that a system exists 
multisensorial

can fail

Models leverage on 3D ineffective unless correctly 
dimensioned for the audience

Handouts audience leaves with the 
message could distract the audience

Passed objects multisensorial could distract if audience is 
large



Slides
Observation: people remember 

• 10% of what they hear 

• 20% of what they read 

Effective slide can increase both to 50%. How? 

• Content 

• Structure 

• Design
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Critical Error 5 

99

Projecting Slides 
that no One Reads



Sounds Familiar?
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Slide Numbering

• Put it… always 

• Also helps during Q&A
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Fonts
• Defaults 

• Don’t trust Powerpoint 

• Beamer and Keynote are ok  

• Sans-serif fonts are more readable than Serif  fonts 

• UPPER CASE REQUIRES TO READ EVERY SINGLE 
LETTER, while lower case does not 

• This is unreadable
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Bad Color Combos

Come on, Internet is full of nice color combos! 

• Just google “color combos”
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Dangerous Color Combos

The audience reacts to colors!

104



Risky Color Combos
• Remember: slides have to be projected 

• Projectors make colors bad - yes, they still do 

• Always imagine a diluted version of your combo 

• Avoid too similar colors and green/red combos 

• Avoid dark background and light foreground 

• Projectors usually reacts worse
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Family Colors
Remember: your institution loves you
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Critical Error 6 

107

Projecting Slides that 
no One Remembers



Style
• Informative/provocative headlines 

• Short sentences 

• What you say >> what is on the slide 

• Lists 

• Avoid >4 items 

• Do not exaggerate with bullets and sub-lists
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More on Style

• Use images when possible 

• Do not exaggerate with content 
on a slide 

• White areas are as important as 
filled areas
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Animations
• Use them logically, not just for style 

• Do not exaggerate 

• They confuse the audience 

• They cause trouble if you need to go back&forth 

• If possible, make them exportable to PDF 

• I.e., only use “appear/disappear” effects
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Overall Organization
Introduction: put a lot of effort here! 

• Use evocative/informative images 

• Informative talk organization slide 

Central part: iterate 

• Mapping slide with key images for transitions 

• Body slides with key results expressed concisely
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Overall Organization

Final part:  

• 1 conclusion slide  

• 1 future work slide 

• Try to avoid bullet lists
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Critical Error 7 

113

Ignoring 
Murphy’s Law



Murphy’s Law

Anything 

that can go wrong 

will go wrong
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Mitigate Murphy’s Law

• Rehearse 

• Account for the worst 

• Arrive early 

• Consider the “demo effect”
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Rehearse
Simulation of the speech 

• Mentally 

• With colleagues 

• Organize a group seminar before a conference 
presentation 

• Try to anticipate questions and doubts 

Memorize the first introductory sentences

116



Account for the Worse
• Always bring your own laptop with connectors 

• Always put your presentation on a USB stick 

• If possible, export your presentation as a PDF 

• There are still interoperability issues, even in 2014 

• Bring your own laser pointer
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Arrive Early
• Study the audience 

• Attend your conference track 

• Attend your conference session 

• Always try the provided equipment beforehand 

• Minimize the context switch is a must 

• At conferences, usually 5 mins before the session you should 
get in touch with your session chair 

• Check who is the session chair (Q&A…)
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“Demo Effect”
Demos during talks typically fail 

• Carefully prepare the demo 

• Evaluate 

• How complex it is to run the demo (worst case) 

• What is the gain/loss if the demo succeeds/fails 

• Do not make any assumption on the connectivity 

• Demos must be stand-alone
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An Example

Do you remember the blue-screen of death? 

https://www.youtube.com/watch?v=IW7Rqwwth84

120

https://www.youtube.com/watch?v=IW7Rqwwth84
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Delivery
The interaction with the audience and the room 

• Voice 

• Gestures 

• Eye contact 

• Stance 

• Movement

122



Two General Rules

Be enthusiastic about your research, and try to show 
your enthusiasm during your talk 

Consider the occasion, and tune whether to be 
informal/formal/sober depending on the context
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Critical Error 8 

124

Not Preparing Enough



Preparation Time

Preparing a presentation is time-consuming 

• Find visual support 

• Prepare the slides, iteratively 

• Rehearse 

• Do not change the slides at the last minute!!!
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Critical Error 9 

126

Not Paying Attention



Darwin’s Disconnection

127

“
“I could somehow see nothing all around me 

but the paper, and I felt as if my body was 
gone, and only my head [was] left. 

C. Darwin



Attention to the Room
• Study the room: projector position, doors, lights, … 

• Take charge 

• Act in the environment so as to mitigate noises and 
other issues 

• Stop talking in case of noise that cannot be 
controlled
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Attention to Yourself

• Try to control your verbal and non-verbal 
communication 

• Avoid unnecessary movements 

• Learn how to use the equipment
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Attention to the Audience

• Find interested people that provide feedback, and 
make eye-contact with them 

• Do not always stare at the same person 

• Focus on the content of questions during Q&A
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Attention to Time
General rule: never exceed your time! 

• Try to honor also the Q&A slot 

• Do not finish too early 

• Practice, practice, practice 

• Measure time for the most difficult parts 

• Remember: typically, you talk more than expected 

• Understand how do you react when you are nervous
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Attention to Time
• Do not digress too much 

• Prepare exit strategies, prioritize and modularize 
your presentation 

• Set up a timer, or ask to the session chair 

• Do not be scared of defer Q&A and tangential 
discussions triggered during the speech 

• But consider this case-by-case
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Critical Error 10 
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Losing Composure



Stage Fright
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““On Monday and Wednesday, my mother was nervous 
and agitated from the time she got up. At five o’clock 
on these days she lectured. After lunch she shut herself 
into her study in the Quai de Béthune, prepared the 
lesson, and wrote the heads of chap- ters of her lecture 
on a piece of white paper. Towards half-past four she 
would go to the laboratory and isolate herself in a little 
rest room. She was tense, anxious, unapproachable. 
Marie had been teaching for twenty-five years; yet 
every time she had to appear in the little amphitheater 
before twenty or thirty pupils who rose in unison at her 
entrance she unquestionably had “stage fright.” 

E. Curie



Nervousness
• You will always experience it before/during a speech 

• Goal: control it 

• Before the talk: imagine that you will be successful 

• Mentally repeat the first 2 mins: the beginning is the 
most difficult moment 

• Be proud, and recall: audience does not read your mind 

• Try not to loose composure due to external events
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Handling Questions
Question 

• Listen carefully 

• Don’t hesitate asking clarifications 

Answer 

• Take your time (pause appreciated) 

• Rephrase the question 

• Answer concisely
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Handling Questions
What if you don’t know the answer?
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Handling Questions
What if you don’t know the answer?
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• Don’t bluff 

• Don’t fear to give partial answers, or to admit that this 
is an open issue 

• Cite literature/other authors if possible 

• Remember: often questions are on further topics 



Harsh Questions
• Answer composedly, with loud voice 

• Fight back, counter-challenge your attacker 

• Cite literature/other authors is a big plus 

• What if the attacker is right? 

• Acknowledge it, trying to save what can be saved 

• Big sign of security: admit that you are wrong
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What about Posters?
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Avoid this please…



Recap
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Speech
Structure

Visual 
Aids

Delivery



Conclusion

What you say is as important as what you write 

Aim high, be creative, find your way 

Let other people inspire you
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