Information Retrieval
Exercise — Winter term 2025/2026

klara.gutekunst@uni-kassel.de
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Agenda

1. Ranked Retrieval Measures

2. GitHub Repository

3. TIRA



Precision—Recall Curve
Exercise

Given the following two rankings:

System Topic Relevance at rank

1 2 3 4 5 6 7 8 9 10
D t1 e ' 6 6 ® 6 ' O Q6
D to T % b & ® N b & 0 4
E t1 " 6 6 ® b 6 6 ' ¢ '@
E to e " 4 46 ' N B 4 4 0

Which system is better?
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Precision—Recall Curve
Given the following two rankings:

System Topic Relevance at rank

1 2 3 4 ) 6 7 8 9 10
D t1 e @ b 6 ' 6 ' ' @ 6
D to T % b & ® 0 b b ® 4
E t1 ®* 6 & ® 4 4 4 '* ¢ @
E to e " 4 46 ' ' N 4 4 ¢

Which system is better?

They achieve equal precision and recall for topics t; and t.

System Topic Precision Recall

D t1 0.5 1.0
D to 0.5 1.0
E t1 0.5 1.0
E to 0.5 1.0
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Precision—Recall Curve
Given the following two rankings:

System Topic Relevance at rank

1 2 3 4 5 6 7 8 9 10
D t1 e ¢ 6 6 ® 6 ' e Q6
D to T B 6 & ' ® 6 s ® 6
E {1 " 6 & ® & 6 4 ¢ ¢ '@
E to e ® 6 46 ¢ Q@ 6 6 '

Which system is better?

Draw the precision—recall curves.
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Precision—Recall Curve
Given the following two rankings:

System Topic Relevance at rank

1 2 3 4 5 6 7 8 9 10
D t1 e ¢ 6 6 ® 6 ' e Q6
D to T B 6 & ' ® 6 s ® 6
E {1 " 6 & ® & 6 4 ¢ ¢ '@
E to e ® 6 46 ¢ Q@ 6 6 '

Which system is better?
Draw the precision—recall curves.

Compute precision and recall at rank k.
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Precision—Recall Curve

System  Topic Relevance at rank
1 2 3 4 5 6 7 8 9 10
D th L 1} . @ '@
precision 1 ) ; s 2 : 1 . 4 5
recall . : 2 S S . . : 4 2




Precision—Recall Curve

System  Topic Relevance at rank
1 2 3 4 5 6 7 8 9 10
D ] e e T ¢ @
precision 1 % % % g % % g g %
recall S I U U I U O
1| ’ ]
0.9} :
0.8 | 1 :
c 0.71 pe - ’ |
S 06] pest : *
G 05 .~ b .
i 0.4} .
0.3 .
0.2 .
0.1 .
0l -e ) — 11|
0O 0.1 02 03 04 05 06 07 08 09 1

Recall



Precision—Recall Curve

System  Topic Relevance at rank
1 2 3 4 ) 6 7 8 9 10
D t1 e ® 6 46 ' 6 ' @ B 6
precision 1 ) ; s 2 : 1 . 4 5
recall . : 2 S S . . : 4 2
D t2 A L B R L B R B B
precision 0 0 5 2 2 2 3 . 4 5
recall 0 0 L : 2 2 S . . 5
E t1 "®* b 6 ® 6 & 4 ' ¢ W
precision 0 } ; 2 2 : 5 5 5 5
recall 0 . ’ : 2 L 5 5 5 :
E t2 b ® 6 6 ' ' 0 6 4 '@
precision 1 3 : s g ; 3 . 5 5
recall 3 ! 2 2 3 ; . 4 > 2
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Precision—Recall Curves
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Precision—Recall Curves
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Recall
Points between the original data points have no direct interpretation

o Best system can be quantified by the larger area under its curve

o Average precision AP(q, R) estimates the area under the uninterpolated
precision—recall curve for topic t and query ¢ € ()

o MAP(Q): Average area under precision-recall curves for different topics

[“An Introduction to Informaiton Retrieval” (Manning et al.), Section 8.4]


https://nlp.stanford.edu/IR-book/pdf/irbookonlinereading.pdf

Next Steps

Assignment

o Exercise sheet on temir.org

o Download Docker

o Create a GitHub account for the next stage (i.e., building an IR system)
o Create TIRA account

o Inspiration


https://docs.docker.com/desktop/
https://github.com/
https://www.tira.io/

GitHub Repository
Version Control System VCS

We maintain all project work in a monorepo so that everything stays in one place.

Sign up for GitHub ".
Fork the wows-code repository T.
Clone the forked repository .

Create a directory to store your team’s work and push your changes . Use
the format ks—<TEAM—NAME >.

Start developing with dev containers .

Once your approach is “finished enough”, create a pull request to the original
repository .

b~

o o

For detailed instructions, see the repository’s ECIR26 README file.

To contribute multiple approaches, keep each in its own directory, e.g.,
ks—<TEAM-NAME>-01, ks—<TEAM-NAME>-02, ....

" Required for every team member
T Required for only one team member


https://docs.github.com/en/get-started/using-git/about-git
https://en.wikipedia.org/wiki/Monorepo
https://github.com/
https://docs.github.com/de/pull-requests/collaborating-with-pull-requests/working-with-forks/about-forks
https://github.com/OpenWebSearch/wows-code/tree/main
https://containers.dev/
https://docs.github.com/en/pull-requests
https://ecir2026.eu/
https://github.com/KlaraGtknst/wows-code-ir-ws2526/tree/main/ecir26

Get Started

Development Container

a

Dev containers allow using container as a full-features development
environment

o Container environments should be easy to use, create, and recreate
0 Dockerfile builds environment (e.g., base image, package installation)
0 devcontainer. json configures how VS Code uses environment (e.g., VS

Code extensions)
For further details on Docker and dev containers, refer to these slides


https://containers.dev/
https://code.visualstudio.com/docs/devcontainers/create-dev-container#_dockerfile
https://containers.dev/implementors/json_reference/#scenario-specific
https://downloads.webis.de/talks/froebe_2024b.pdf

Get Started

Development Container

1. Ensure that Docker is running.

2. Open a directory that contains exactly one dev container configuration in its
root.
o Open your cloned fork of the wows-code repository.

o Use the CLI to navigate to the directory containing the dev container
configuration (e.g., cd ecir26/template—-new—approach).

o Run code . to open the directory in a dedicated VS Code instance.
3. When prompted, select Reopen in Container in VS Code, or invoke it

manually from the Command Palette (cmd/ctrl + shift + porF1).
4. Continue following the instructions in the README file.

Der Ordner enthalt eine Dev Container-
Konfigurationsdatei. Ordner zum Entwickeln in einem

Container erneut 6ffnen (Weitere Informationen). Oder:

Klonen des Repository im das Docker-Volume, um eine

bessere EfA-Leistung zu erzielen.

Im Container erneut 6f... In Volume klo... Nicht mehr anzeig...

(3): Reopen in Container in VS Code.

If you run into issues with (3), try docker pull <DOCKER-BASE-IMAGE> to get a clearer error message. You can find <DOCKER-BASE-IMAGE> in the corresponding Dockerfile.


https://docs.docker.com/desktop/
https://github.com/OpenWebSearch/wows-code
https://marketplace.visualstudio.com/items?itemName=ms-vscode-remote.remote-containers
https://containers.dev/supporting#dev-containers-cli

Get Started
Artifact-Free Approach

o Create index
o Implement retrieval strategy
0 Running ./retrieve.py <OPTIONS> will create multiple files.

— Possible options are specified in README file.

zcat run.txt.gz:

query ID - document ID rank score -

74 Q0 950c12d12803...b6 0 9.558411251356873 pyterrier
74 QO 6075d2b6a65d ...36 1 8.716015411249087 pyterrier

cat retrieval-metadata.yml:

o Resources

a ...


https://github.com/OpenWebSearch/wows-code/tree/main/ecir26/template-new-approach
https://github.com/OpenWebSearch/wows-code/tree/main/ecir26/template-new-approach
https://github.com/OpenWebSearch/wows-code/tree/main/ecir26/template-new-approach#run-all-variants

Get Started
Pyterrier Artifact Approach

PyTerrier is a Python framework that enables the construction of declarative
retrieval pipelines.

What is artifact sharing?

o Artifacts are trained models, pre-built indexes

o Proposed at SIGIR'25

o Functionality in PyTerrier Python package
— Trained Model: oyeerricr omes = pr.artisace . rom url (£7tira:dataser_id/ows/pyterrier BU25 on defaule")
— Pre-built iNdeX: inaex = pr.arcizace . from uri (reirasdacaser_sa/oue/pyrerrier index desaulen)

o Improves reproducibility & saves time

o Some PyTerrier Artifacts are available in TIRA (cf. overview)

Before running the PyTerrier Artifacts Approach to see how artifacts are used in
development, first complete the PyTerrier Artifacts tutorial.


https://github.com/OpenWebSearch/wows-code/tree/main/ecir26/pyterrier-baseline
https://pyterrier.readthedocs.io/en/latest/
https://dl.acm.org/doi/abs/10.1145/3726302.3730147
https://sigir2025.dei.unipd.it/
https://www.tira.io/tirex/pyterrier-artifacts-beta?query=ir-lab-wise-2025
https://github.com/OpenWebSearch/wows-code/tree/main/ecir26/pyterrier-baseline
https://github.com/tira-io/teaching-ir-with-shared-tasks/blob/main/tutorials/tutorial-pyterrier-artifacts.ipynb

Get Started

Ideas:

0o Build a custom index(es) and merge them

— Use LLMs for query independent stopping/
context-aware term weights [Paper]

— Index title/ metadata/ whole text

o Change document/ query representations
o Implement reranker(s)
o Perform query rewriting

— (In-) Dependent of query intent/ type
o Combine n retrieval models

— Assign weights based on LLM-generated relevance judgments
(i.e., models whose retrieved documents score highest receive greater weight) [Paper]

o Query expansion [Paper] via . . .

— ...RMS3 [Paper]
— ...LLMs [Paper]

Start coding and compare your ideas to baselines.


https://arxiv.org/pdf/1910.10687
https://dl.acm.org/doi/pdf/10.1145/3578337.3605136
https://dl.acm.org/doi/pdf/10.1145/3486622.3493957
https://trec.nist.gov/pubs/trec13/papers/umass.novelty.hard.pdf
https://dl.acm.org/doi/pdf/10.1145/3578337.3605136
https://github.com/OpenWebSearch/wows-code/tree/main/ecir26#approaches

Assighment

o Implement one or more retrieval systems
0 Monday, 15.12.2025", 23:59

0 TIRA submission(s)

" Date pending confirmation from Jena.


https://www.tira.io/

TIRA Account
TIRA Integrated Research Architecture

1. Sign up to TIRA.
0 You mayuse Login in with GitHub.
2. Goto GET STARTED.

Goto IR Lab Jena/Kassel/Radboud WiSe 2025.
4. Register your team.

o


https://www.tira.io/

TIRA Token
Upload Runs

(1) Goto IR Lab Jena/Kassel/Radboud WiSe 2025, (2) click on SUBMIT.

[ XON } & | TRA x |+ v
<« C O ﬁ www.tira.io/submit/ir-lab-wise-2025/userfows/upload-submission Za g 2 0 ?ﬁ =
-
-_— T
o TRA Q =&

TIRA / TASKS / IR-LAB-WISE-2025

ows on Task: ir-lab-wise-2025

0 Running Processes. (Last Refresh: 2025-11-24 12:14:01; Next Refresh: 2025-11-24 12:14:16)

{} CODE SUBMISSIONS & DOCKER SUBMISSIONS RUN UPLOADS UPLOAD MODELS

Choose upload ...

Q - + NEW APPROACH

New Upload

0 About Specify Metadata Upload

Specify what you want to upload
@ | want to upload runs via the command line

o | want to upload runs via the Ul

PREVIOUS NEXT

Display personal token for uploading runs to TIRA by clicking on NEXT.


https://www.tira.io/

