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Customer’s
interactions are 
complex and 
unique
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« How does the increasingly
complex technological, 
promotional, and advertising
ecosystem affect the customer
journey? » [1]
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[1] Research priorities 2018-2020. Tech. rep., Marketing Science Institute (2018), https://www.msi.org/research/2018-
2020-research-priorities/cultivating-the- customer-asset/1.1.-characterizing-the-customer-journey-along-the-
purchase- funnel-and-strategies-to-influence-the-journey/ 



• A customer journey contains:
• List of Touchpoints

• [looking at product A, buying product B]
• Contextual data

• {age:36, gender:male}

• An event log is a collection of customer
journeys
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Customer Journey



Event logs
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Social	Media

CRM

Web	logs



Process Discovery Algorithm [1]
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Event Logs

Business Process Model (BPM)

[1]	van	der	Aalst,	W.:	Process	Mining:	Data	Science	in	Action.	Springer	(2016)



BPM on Complex Event Logs
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« Spaghetti » « Flower model »



Customer Journey Map (CJM)

A CJM shows typical journeys experienced by 
customers
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Sequence of activities

touchpoints

Home

Shopping

Work/Job



Finding a reasonable amount
of representative journeys
that summarize well
the actual journeys. 
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Customer Journey Discovery: 
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Genetic Approach
to Discover CJM



11



12

C
D
E



13

C
D
E

C
D
E



Assign
Assigned actual journeys to the closest
representative using the Levenshtein distance
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time

RJ1A

C
B

D
E

RJ2 RJ1

RJ2

Actual journeys:
1, 5, 8, 12, 43, 41, …

3, 7, 67, 81, 2, 11, …

1. Initiate 2. Evaluate 3. Terminate 4. Transform

Actual Journeys:

1, 3, 4, 5,…

2, 6, 7, 8,…



Metrics

• Three metrics:
1. Fitness
2. Distance from Target
3. Contextual Distance
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1. Initiate 2. Evaluate 3. Terminate 4. Transform
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1. Initiate 2. Evaluate 3. Terminate 4. Transform



17

1. Initiate 2. Evaluate 3. Terminate 4. Transform

[1] Calinski,	T.,	Harabasz,	J.:	A	dendrite	method	for	cluster	analysis.	Communications	in	Statistics-theory	and	Methods	3(1),	1–27	
(1974)	

Target = kh, best Calinski-Harabasz Index from 2 to 15 [1]
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1. Initiate 2. Evaluate 3. Terminate 4. Transform

(COSINE)



Metrics

• Overall quality is the weighted mean of
1. Fitness
2. Distance from Target
3. Contextual Distance
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1. Initiate 2. Evaluate 3. Terminate 4. Transform
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Quality

Generation

1. Initiate 2. Evaluate 3. Terminate 4. Transform
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Being at Home

Shopping

Visit Friends

- Add a touchpoint - Remove a touchpoint
- Add a journey - Remove a journey
- Crossover

Work

School

1. Initiate 2. Evaluate 3. Terminate 4. Transform



Evaluation: Synthetic Dataset

• Ground truth: Generative Journey

• Synthetic datasets: 40 CJMs of various
complexities available online [1]

22[1] http://customer-journey.unil.ch/datasets/



Evaluation: Setting

• Compare with Traminer [1]:
• « Data-driven methods that search for the typical

patterns among the observed sequences »
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[1]	Gabadinho,	A.	&	Ritschard,	G.	(2013), "Searching	for	typical	life	trajectories	applied	to	childbirth	histories",	In	Levy,	
R.	&	Widmer,	E.	(eds)Gendered	life	courses	- Between	individualization	and	standardization.	A	European	approach	
applied	to	Switzerland,	pp.	287-312.	Vienna:	LIT.Available here.



Evaluation: External Evaluation
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Evaluation: Internal Evaluation
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Chicago 
Dataset

• Publicly available [1]
• Typical journeys from 

citizens
• Contextual information 

available: e.g., Age
• ~30K Journeys
• 123K Activities
• 4.1 Avg. activities / journeys

[1]: https://www.cmap.illinois.gov/data/transportation/travel-survey 26
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Results



Conclusion

• CJM discovery inspired by process mining
• Domain-agnostic
• Might be expended for Industry-specific needs

• Limitation:
• Levenshtein distance is expensive!
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