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Source: The Uncomfortable by Katerina Kamprani

When a company designs a product, they 
want it to be easy to use 

Some are designed better than others!

https://www.theuncomfortable.com/#


Digital products have an advantage that 
designers of physical products can only 

dream of 

They can collect data on how every single 
customer is using the product: what they’re 

viewing, what they’re clicking, and where 
they’re getting stuck.
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So what’s their excuse?



What statistical tools can turn 
sequences of events into product 

insights and improvements?
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Heap to power the Journeys product 

(launched 2022)
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The “bag of clicks” model

“Users viewed these pages and did these clicks…”

“…which of 
those led to 

purchases?”
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• It’s no surprise it works: they’re randomized controlled trials 
(RCTs), which scientists have studied for a century!

• But…

• they are not the only way to reason about causal effects

• it does not mean that all observational data is useless

A/B tests are the gold standard for determining 
the impact of an intervention



Funnels













We determine our 
best opportunity 
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Why are we able to do causal reasoning 
with funnels?



• Locality: We assume modifications 
to one part of a flow affect only that 
step in the funnel
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• Locality: We expect modifications to 
one part of a flow to affect only that 
step in the funnel 

• Chronology: Users are measured as 
they progress forward in the funnel; 
not if they skip steps

Why are we able to do causal reasoning 
with funnels?



The weakness of a funnel is that it’s linear

What a 
funnel sees

What the 
user did



Previous tools for measuring nonlinear sequences 
count consecutive actions 

This leads to an explosion in state space: very 
difficult to draw conclusions 



Journeygrams



Journeygrams are a calculus that uses a 
directed rooted tree to quantify sequences of 

events 

We specify the tree based on the causal 
hypotheses we’re considering



Sequences walk the tree, transitioning to the 
next step when they see an event 

When there’s a fork, it follows the one that 
happens first 

They can’t skip steps 

It ignores events other than the ones it is 
waiting for

How Journeygrams Work



Funnels are a special case of 
journeygram 

Other shapes let us extend the kinds of 
causal conclusions we intuitively draw 

from funnels



If clicks happen at the same point in a 
journey, we can compare them







How do we use a journey to reason about causal effects?

In causal inference 
terms, we’re 

matching
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(1) We learn the PayPal flow 
has the most friction

(3) We can set a bound on the 
impact we’d have by improving it

(2) There’s potential 
opportunity in an 

intervention

How do we use a journey to reason about causal effects?

In causal inference 
terms, we’re 

matching



Forks can measure larger goals, not just the UX within one page

Opportunity 

Special Offers has the highest success 
rate, but fewer users are exposed



Journeys: Skippable Steps



Bad UI can cause users 
to miss important steps
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This information is lost in a bag-of-clicks approach



Retention



Facebook’s “aha” moment



Facebook’s “aha” moment?



What I’d rather see- find two actions that 
represent the same moment in a journey, 

and compare them 



Conclusion



“After growing wildly for years, the field 
of computing appears to be reaching 

its infancy.” 

John Pierce, Bell Labs
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Learn more: Journeys

• Nicole Del Giudice 

• Jared Lander 

• Teams at Heap & Contentsquare

varianceexplained.org

https://www.heap.io/blog/navigating-surprising-user-behavior-with-journeys
http://varianceexplained.org
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