
PDP Models 

•  PDP = Parallel Distributed Processing 
– Parallel 

• Processing across all units occurs simultaneously 
– Distributed 

• All the units contain all the information in the 
system 

• Also known as connectionist or neural 
network models 

Comparison 

•  Information passing 
through a system 

•  Processing occurs in 
stages 

•  Information held in 
“storage bins” 

•  Computer metaphor 

•  Patterns of activation 
across a network 

•  Processing occurs 
simultaneously (in 
parallel) 

•  Information 
distributed across 
network 

•  Brain metaphor 

Information Processing Models Connectionist Models 

Brain Metaphor 

•  Cognition resides in 
brain 

•  Neuron is basic 
information processing 
unit 
– Receives information 

from other neurons 
– Processes information 
– Sending information to 

other neurons 



Brain Metaphor 

•  1011 neurons in the brain 
• Up to thousands of 

synaptic connections with 
other neurons 

•  Information processing 
web/network makes 
cognition possible 

PDP approach 

•  Information processing 
units are modeled after 
neurons 
– Nodes 

•  Nodes connected by links 
•  Interconnected network of 

processing units 
•  Information represented as 

a pattern of activation 
across the network 

Processing units 

• Nodes = neurons; Links = dendrites 
• Nodes can only take on activation 
•  Links transfer activation from node to node 
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Set of Weights 

• Determines influence one node has on 
another 

• Vary from -1.00 to + 1.00 
•  Stronger weight = more influence 
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Positive weights = excitatory link; Facilitates spread of activation from A to B 
Negative weights = inhibitory link; Inhibits spread of activation from A to B 
0 weight = neutral link; Neither facilitates nor inhibits spread of activation 

Effect of Weights 

•  Information = levels of activation 
• Weights inhibit/facilitate ability to send 

information 
– Excitatory link facilitates information 

transmission 
– Inhibitory link inhibits information transmission 

•  Stronger weights = stronger influence on 
signal 



Association and Strength 

•  Strength of weight 
determined by strength of 
association between 
nodes 
– Node 1 and Node 2 

frequently associated 
• Strong weight 

– Node 1 and Node 2 rarely 
associated 

• Weak weight 
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Activation Level 

• Activation of node  
– Determined by summing activation  

•  Information from connected nodes 

• Describes the energy/activation of a unit at 
any given time 

• Activation of a node tells you whether node 
is “on”/active or “off”/inactive 

Threshold 

• Activation of a node above threshold results 
in node firing and sending activation to 
connected nodes 

•  Spreading activation is how communication 
takes place 

Assume threshold for all nodes = .5 
Assume activation sent from node to node = 1.0 
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1.0 X .80 = .80 
.80 > .50  
cat is activated 

1.0 X 0 = 0.0 
0.0 < .50 
brussels sprout not activated 

1.0 X -.10 = -.10 
-.10 < .50 
“lie on” not activated 

1.0 X .4 = .40 
1.0 X .20 = .20 
.40 + .20 > .50 
lion activated 



System Attributes 

•  Patterns of connections 
•  Learning algorithm 
•  Encoding scheme 

Patterns of Connections 

•  Pattern of connections important 
•  Patterns represent concepts, objects, 

associations 
• Different patterns = different concepts 

Learning Algorithm 

• Determines how weights get 
adjusted 
– Based on experience 

• Necessary components 
– Examples 
– Teacher 
– Learning algorithm 
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Encoding Scheme 

•  Interpretation of patterns of activation 
– Ex. Concepts, words, letters, features  
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Design Features 

•  Content addressable 
• Default assignments 
•  Spontaneous generalization 
•  Parallel processing 
• Distributed representation 

Content addressable 
•  Can use attributes to locate information in 

memory 
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Default assignments 
•  Fill in missing information based on category 
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Spontaneous generalization 
•  Generalizing from known instances to general 

categories 
•  Prejudice 
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•  Spontaneous generalization 
– Generalize from instance to 

a category 

• Default assignment 
– Takes what is known about 

a category and assumes it to 
be true of a specific instance 
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Using Biased Samples 

•  Prejudice 
– Category becomes associated with specific trait 
– Assume specific instances also have that trait 
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Parallel Processing 

• Nodes process information simultaneously 
– Receive activation 
– Process inputs 
– Send information 

• Very fast 

Distributed Processing 

•  Information contained in all the nodes in the 
system 
– Information not restricted to any one node 
– Can lose node without losing information 


