
Machine learning evolution
A look at

For decades, individual “tribes” of artificial intelligence 
researchers have vied with one another for dominance. Is the 
time ripe now for tribes to collaborate? They may be forced to, 
as collaboration and algorithm blending are the only ways to 
reach true artificial general intelligence (AGI). Here’s a look 
back at how machine learning methods have evolved and what 
the future may look like.

What are the five tribes?
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Phases of evolution 

The tribes see fit to collaborate and blend their methods

Likelihood Cell body

Synapse

Prior
Posterior Margin

Predominant tribe 
Symbolists

1980s

Architecture 
Server or mainframe

Predominant theory 
Knowledge engineering

Basic decision logic: 
Decision support 
systems with 
limited utility

pwc.com/NextinTech

Predominant tribe 
Bayesians

1990s to 2000

Architecture 
Small server clusters

Predominant theory 
Probability theory

Classification: 
Scalable comparison 
and contrast that’s 
good enough for 
many purposes

Spam 
classifier

Non-spam 
classifier

Predominant tribe 
Connectionists

Early to mid-2010s

Architecture 
Large server farms 
(the cloud)

Architecture Architecture Architecture

Predominant theory 
Neuroscience and probability

Predominant theory Predominant theory Predominant theory

Recognition: 
More precise image 
and voice recognition, 
translation, sentiment 
analysis, etc.

Pixels

Edges

Object parts

Objects

Connectionists + 
Symbolists + 
Bayesians + ...

2020s+

Clouds and fog

Networks when sensing, 
but rules when reasoning 
and acting

Algorithmic 
convergence

2040s+

Server ubiquity

Best-of-breed 
meta-learning

Connectionists + 
Symbolists

Late 2010s

Multiple clouds

Memory neural networks, 
large-scale integration, and 
reasoning over knowledge

Domain 
experts

Knowledge base/ 
Inference engine

Knowledge 
engineer

Mammals

Animals

Birds

Simple question answering: 
Narrow, domain-specific 
knowledge sharing

Human

Machine

KBpedia

Platform Neural net

Wikidata

DBpedia

Domain-specific 
training corpus

Wikipedia

Source: Cognonto, 2016

define

use

generate learn

Simple sensing, reasoning, 
and actions: Bounded 
autonomy or human-machine 
interaction

Spam 
classifier

Non-spam 
classifier

Pixels

Edges

Object parts

Objects

Domain 
experts

Knowledge graph/ 
Inference engine

Knowledge 
engineer

+

+

Sensing and responding: 
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