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Organisation and assessment

• This seminar is worth 5 credits


• Duration: teaching periods 1 and 2


• Aim: introduce interactive information retrieval and cognitive modelling


• Assessment:


• 8-10 page report (+ references) on using cognitive modelling in IIR


• a presentation on the topic of the report


• Topics in IIR and cognitive modelling can be chosen freely, but we will 
provide suggestions



Schedule

• Changes will appear on the course webpage 

• 04.09.19 Lecture 1: Introduction to IR and IIR


• 11.09.19 Lecture 2: Cognitive modelling


• 25.09.19 Deadline for topic selection (title + 3 papers min.)


• 09.10.19 Presentation of chosen topic (5 mins, 5 slides)


• 30.10.19 Feedback session


• 20.11.19 Final presentations (20 mins, 20 slides) - if necessary


• 27.11.19 Final presentations (20 mins, 20 slides)


• 11.12.19 Deadline for final paper submission



Essay structure

• Essay will have 3 sections:


• An IIR component (or search task) (e.g. ranking, relevance feedback, implicit 
relevance feedback) - what does it do? how is it implemented? how is its 
effectiveness validated?


• A cognitive process (e.g. categorisation, decision making, implicit learning) - 
what does it study? describe the model, what type of experiment is used to 
gather data? 


• Cognitive modelling in IIR (e.g. modelling relevance feedback as a 
categorisation process) - sketch an experimental design, what old results can be 
replicated? what new results will we get?



Information Retrieval (IR)

• Definition (Introduction to Information Retrieval, Manning, 
Raghavan and Schütze, 2010): 
 
 
"Information retrieval is finding material (usually documents) of an 
unstructured nature (usually text) that satisfies an information need 
from within large collections (usually stored on computers)."



IR example



Laboratory model of IR



IR Evaluation (1)

• Based on the Cranfield experiments (1966)


• Assumes that the relevance of retrieved documents is a good proxy for 
whether the IR system satisfies users' information needs 

• Requirements:


• Document corpus


• Information needs (queries)


• Relevance judgments (binary assessment of relevant/not relevant for 
query-document pairs)



IR Evaluation (2)

• Precision and recall used to evaluate unranked search results


• Tradeoff between precision and recall - as the number of search 
results increases, precision decreases, but recall increases (on average)



IR Evaluation (3)

• Precision and recall does not reflect the efficacy of IR systems when 
search results are ranked 

• Evaluation metrics for ranked search results:


• Precision-recall curve


• Precision@K (P@K)


• Mean average precision (MAP)


• Discounted cumulative gain (DCG)
!

!



Models of search

• Classic IR


• Content-related search in unstructured documents


• System-oriented view


• Static information needs


• Interactive IR


• Focus on user interaction with information system


• Dynamic information needs



Classical search process model



Empirical studies

• Search consists of a sequence of connected, but different searches


• Search results trigger new searches, the task context remains 
constant


• Goal of search is to accumulate information and learn about the 
search topic



Models of search

• Classic IR


• Content-related search in unstructured documents


• System-oriented view


• Static information needs


• Interactive IR


• Focus on user interaction with information system


• Dynamic information needs



Berry-picking model of  
information seeking

M.Bates (1989). “The design of browsing and berrypicking techniques for the online search interface”. 
Online review, 13.5, pp. 407–424.



Marchionini's search activities

G.Marchionini (2006), "Exploratory search: from finding to understanding", Communications of the ACM, 49(4), 41-46.



Interactive Information Retrieval (IIR)

• Definition (Methods for evaluating interactive information retrieval 
systems with users, Kelly, 2009): 
 
"In interactive information retrieval (IIR), users are typically studied along 
with their interactions with systems and information. While classic IR 
studies abstract humans out of the evaluation model, IIR focuses on 
users’ behaviors and experiences—including physical, cognitive and 
affective—and the interactions that occur between users and systems, 
and users and information."



Relevance in IIR

• CANNOT assume that the relevance of retrieved documents is a good 
proxy for whether the IIR system satisfies users' information needs 

• Relevance assumed to be subjective: related to the user's knowledge, 
interests, etc. 

• Cannot use relevance judgments, no substitute for real users!



IIR example (mid90s)

!

J. Koenemann, N. Belkin (1996). "A case for interaction: A study of interactive information retrieval behavior and 
effectiveness”. ACM SIGCHI.



IIR example (2016)

• PULP video



IIR Evaluation

• "... there is no strong evaluation or experimental 
framework for IIR evaluations as there is for IR studies."


• Study design (search task, within-subjects vs. between-
subjects)


• Measurements (think-aloud, observation, logging, 
questionnaires, semi-structured interviews)


• Data analysis (statistical tests, non-parametric tests, 
repeated-measures ANOVA, regression)



Search behavior measures

• Search behavior measures are 
logged by the interface or the 
backend


• Example from Kelly et al. 2015

D.Kelly, J.Arguello, A.Edwards, and W.Wu (2015). “Development and evaluation of search tasks for IIR experiments 
using a cognitive complexity framework”. ACM ICTIR, pp. 101–110.



Questionnaires

D.Kelly, J.Arguello, A.Edwards, and W.Wu (2015). “Development and evaluation of search tasks for IIR experiments 
using a cognitive complexity framework”. ACM ICTIR, pp. 101–110.



Research questions  
and hypotheses

D. Kelly and C. Sugimoto (2013). “A systematic review of interactive information retrieval evaluation studies, 1967–2006”. 
JASIST 64.4, pp. 745–770.

[objectives are to] “compare two search systems,” 
which suggests an implicit research question focused 

on basic evaluation.



D. Kelly and C. Sugimoto (2013). “A systematic review of interactive information retrieval evaluation studies, 1967–2006”. 
JASIST 64.4, pp. 745–770.

Data analysis



Researcher degrees-of-freedom

Coined the term 
"researcher degrees-

of-freedom"

Choice between two 
dependent variables nearly 
doubles false positive rate



Reading

• M.Bates (1989). “The design of browsing and berrypicking techniques for the online search 
interface”. Online review, 13.5, pp. 407–424.


• D.Kelly (2009). “Methods for evaluating interactive information retrieval systems with 
users”. Foundations and Trends in Information Retrieval, 3.1–2, pp. 1–224. 

• C.Manning, P.Raghavan, and H.Schütze. (2010) "Introduction to information retrieval.". 
Chapter 8. 

• D.Kelly and C.Sugimoto (2013). “A systematic review of interactive information retrieval 
evaluation studies, 1967–2006”. JASIST 64.4, pp. 745–770.


• D.Kelly, J.Arguello, A.Edwards, and W.Wu (2015). “Development and evaluation of search 
tasks for IIR experiments using a cognitive complexity framework”. ACM ICTIR, pp. 101–110.



Next lecture: Cognitive models  
and applications


