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What is a Taxonomy ?

Hierarchical way of organizing the information
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Taxonomies using AI

Latent Dirichlet Allocation (Topic Modelling),

● Not sure about the right number of topics
● Produce low quality taxonomies. 

○ They lack the common sense and language abilities 
that come naturally to people
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CASCADE: Crowdsourcing Taxonomy 
Creation
● A novel crowd algorithm that produces a global 

understanding of large datasets. 

● Cascade is an automated workflow that creates a 
taxonomy from the collective efforts of crowd workers 
who spend as little as 20 seconds each.

● None of the workers needs to have a global perspective of 
the data or the taxonomy under construction.
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Concepts and Evaluation 

3 HITs

Three HIT primitives, simple 
task interfaces, used as 
building blocks by Cascade 
and useful for future crowd 
algorithms. 

GSI

We introduce Global 
Structure Inference as a 
way to combine 
independently-generated 
judgments into a cohesive 
taxonomy. 

Evaluation

We evaluate Cascade on 
three datasets showing that 
Cascade can perform close 
to expert level agreement 
(80-90% of expert 
performance) for a 
competitive cost
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Initial Prototypes

➔ Iterative Approach
➔ Category Comparison
➔ Clustering
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Approach 1: Iterative Improvement

Problems
1.The hierarchy grows and 
becomes overwhelming
2.Workers have to decide 
what to do
Lesson
Break up the task more
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➔ Clustering
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Approach 2: Category Comparison

Problem
Without context, it’s hard to judge 
relationships
•flying vs. flights
•Packing vs. what to bring

Lesson
Don’t compare abstractions to 
abstractions
Instead compare data to abstractions
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Approach 3: Clustering

Problem
Users often gave categories  that fits 
multiple of the 8 items displayed.

Lesson
Allow workers to suggest categories 
that fit one item
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Workflow- PHASE I

3 Human Intelligence Tasks (HIT)
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Workflow: PHASE II

Global Structure Inference

3 Step Process

1) Remove Insignificant Categories
2) Remove Duplicate Categories
3) Create Nested Categories
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CASCADE Pipeline

CATEGORY GENERATION TAXONOMY GENERATION

(Global Structure Inference)

REPEAT

Re-run the process on all 
the sets
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Cascade Algorithm
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Cascade Algorithm
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Aggregate Data into Taxonomy
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Cascade Results: 100 Colors
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Propose, Vote, Test

1. Let the workers propose categories.
2. Vote on categories to weed out bad ones.
3. Test the heuristics by verifying it on data.
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KEY TAKEAWAY

(Generate) (Select Best) (Categorize)
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EVALUATION: DataSet 

3 Dataset obtained from Quora.com
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EVALUATION: Metrics 

1. Labels Quality

2. Hierarchical structure 

3. Cost and Running time
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EVALUATION: Accuracy of Labels

1. What fraction of the Cascade taxonomy categories are also named in at 
least one expert taxonomy? 

2. What fraction of expert categories are named in another expert 
taxonomy? 
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EVALUATION: Appropriate Hierarchical 
Structure

1. Duplicate categories 
2. Missing Parent-Child Relationships 
3. Incorrect Parent-Child Relationships

Error Rate:       Total Errors

Total Categories
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EVALUATION: Metrics 

1. Labels Quality

2. Hierarchical structure 

3. Cost and Running time

36



EVALUATION: Cost and Running Time

Cascade versus experts
▷ The total time spent on all three datasets by the average expert was 6 hours 

50 minutes, and the total time spent by MTurk workers was 43 hours 3 
minutes.

▷ Cascade amounted to $ 369  while average experts costed $ 171

~Cascade took ~6.5 times longer to complete, and was 2-3 times as expensive
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EVALUATION: Cost and Running Time 
Contd.

Since the work was replicated 5 times

$8.39/hour was paid to workers ($0.05 per HIT and  HIT was 21.46 seconds), 
which is high for MTurk, where $3-$4/hour is more typical
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Future work

❏ Reduce the cost & Time

❏ Adopt machine learning approaches 
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Applying Cascade to REAL WORLD 
Scenarios
1. CHI 2013 

(Top conference for Human-Computer Interaction)

● Organize 430 accepted papers to help session making

2. CrowdCamp Hack-a-thon 

● Organize 100 hack-a-thon ideas to help organize 
teams
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Application: CHI Papers
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Two famous papers for Taxonomy 
creation

Cascade and Deluge 
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Summary

➔ What is Cascade

◆ A Crowd-algorithm that generates a taxonomy over a set of 

independent data items, such as travel items, color blocks etc.

➔ Methodology

◆ Propose, Vote, Test, Global Structure Inference

➔ Applications

◆ Q&A sites (Quora), Online Competitions (CrowdCamp)
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