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Purpose

• Identify
• Quantify

• Sequential analysis allows us to determine 
what information was actually used when 
learning and maintaining adaptive patterns 
of behavior



Introduction

• Eight rats were trained on 3 different 3 
response sequences: AAB, ABB, ABA.



Training

ABBABBABB

ABAABAABA

AABAAAAAB

3 Levers2 Levers1 LeverSequence



Experimental Procedure

• .5 sec. Tone after 1st response
– In alternating trials

• 5 sec. immediate Timeout
– Levers withdrawn

• Reinforcement received immediately after 
correct 3rd response.



The R1 Acquisition Curves

• The probability of a correct 1st response given 
food delivery or timeout in a 3 response 
sequence

• Initial separation of probability given timeout 
or food
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The Role of Persistence

• The subjects of the AAB and ABB sequence 
types demonstrated an effect of timeout being 
a better predictor of a correct 1st response

Difference?
Persisting through food?



• A histogram was created to determine what 
times could be considered persisting through 
food. If there were two distinct groups, the 
earlier group would provide the range of times. 
Generally earlier times where from 0 to 2 
seconds.



Example Histogram A from 11-Oct-2008
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Result

Possibly Significant 
effect disappeared
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Questions:
• Do “hot streaks” occur among rats?

– Does receiving food after completing a sequence 
correctly increase the probability that the rat will 
complete the next sequence correctly? 

• Does reinforcement and punishment act on the 
sequence as a whole or on individual 
responses?
– Is P(Correct Sequence|Food) > Unconditional?
– Is P(Correct Sequence|TO) > Unconditional?



Results
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Results

• The probabilities found showed that “hot streaks”
did not occur in any of the 8 rats.

• Receiving food or a timeout did not increase the 
chances that the rat would perform the next 
sequence correctly.

• Sequential dependencies?
– The probabilities do not show sequential 

dependencies.
– Reinforcement and punishment did not seem to act on 

the sequence as a whole.



Markov Model ABA Sequence
• 1st order Markov 

probabilities
• obtained after 

extensive training
• Accurate predictors of 

probabilities of correct 
responses 

• Rat C- 92 % accuracy
• similar probabilities for 

Rat F following food 
and timeout
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Markov Model ABB Sequence

• Repetition of B 
response
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Markov Model AAB Sequence
• cannot  use this to 

determine overall 
probabilities for the 
AAB sequence

-need a 2nd order Markov 
model
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Purpose Revisited
• Identify 
• Quantify
• Sequential Analysis:

-Conditional probabilities
-Markov models

• Allow us to determine what information 
was actually used when learning to know 
what to do next
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