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Week 3: Statistical learning



logistics: office hours

+ Friday, 10-12 pm

+ Friday, 1-3 pm (need advance notice, by appointment only)



logistics: group discussion reflections



today’s agenda

+ co-occurrence to knowledge

+ QALMRI/SPARK frameworks

+ project discussion



learning from co-occurrence

+ the meaning of words is learned based on which words it co-

occurs with in natural language

+ “you shall know a word by the company it keeps” 

(Firth, 1957) 

+ co-occurrence can be defined in two ways:

+ direct: if words occur together in the same context (e.g., eat-

food, sit-chair, etc.)

+ indirect/shared: if words occur in similar contexts (e.g., 

strawberries are red, apples are red)

+ co-occurrences are statistical regularities and can extend to 

any type of input (tones, figures, words, etc.)



an experiment

+https://d6yyq8o1o3.cognition.run/

https://d6yyq8o1o3.cognition.run/


learning new words

+Savic et al. (2022) had participants 
read sentences with novel (dodish) 

and familiar (horse) words

+novel words co-occurred with familiar 

words (directly or indirectly)

+participants tested in a semantic 

priming experiment 

+novel – familiar words were paired 

based on whether the pairs were 

related or unrelated and whether there 

was direct/indirect co-occurrence



semantic priming and co-occurrences

+ reaction time to identify targets was faster 

when they were preceded by novel 

pseudowords/primes with which they directly 

co-occurred or shared co-occurrence in 

training 

+ pattern did not differ for direct and indirect co-

occurrences

+ inference: co-occurrences in natural language 

can drive semantic integration of new words



fall 2023 studies / valence and meaning!

+do you learn anything about the novel word beyond its 

association with the older word? 

novel

or 

good

familiar

or 

bad

dodish



associative vs. taxonomic relations

+ relations between concepts are derived from co-occurrences

+ direct co-occurrences lead to associative links 

+ indirect co-occurrences lead to taxonomic links



themes

+ Haley: non-semantic associations

+ Rachel: conflation of terms 

+ Jennifer: oral vs. written words, visual component

+ Emely: gender stereotypes and taxonomic relations

+ Ocean: context and prior knowledge

+ May: cultural influences on semantic relations?



explore your associations!

+https://smallworldofwords.org/en/project/

+https://smallworldofwords.org/en/project/research  

https://smallworldofwords.org/en/project/
https://smallworldofwords.org/en/project/research




review article summary (SPARK)

+review articles summarize a large 

collection of empirical/experimental work 

on a sub-domain of cognition

+they often highlight key emerging 

themes, ideas, and questions

+SPARK is a tool to help you summarize 

the information from a review article 

(created using ChatGPT!)

Subject

Perspectives

Analysis

Reflection

Knowledge



empirical article summary (QALMRI)

+QALMRI: a tool to glean important information 

from empirical papers in psychology

+for multi-experiment papers, you must differentiate 

each experiment 

Question

Alternatives

Logic

Methods

Results

Inferences



QALMRI activity



project discussion



project discussion



questions of interest

+ discuss your questions and ideas

+ think about next steps



coming up
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