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Problem 1: Internal Validity [Fuhr’21]

Goal

The hypothesis is supported by the data.
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Problem 1: Internal Validity [Fuhr’21]

Goal

The hypothesis is supported by the data.

Possible problems

❑ Wrong baseline
[Armstrong’09,Lin’18]

❑ Formulate hypothesis after experiments
[Fuhr’21]

Possible solutions

❑ Centralized leaderboards

– E.g., Run uploads to EvaluateIR
[Armstrong’09]

❑ Task-specific leaderboards

– E.g., MS MARCO, MIRACL
[Lin’22,Zhang’22]

“EvaluateIR never gained traction,
and a number of similar efforts
following it have also floundered”
[Lin’18]
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Data Management in TIRA for Reproducible Shared Tasks
Problem 2: External Validity [Fuhr’21]

Goal

Repeating an experiment on similar data yields similar observations.
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Goal
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Possible problems

❑ Non-reproducible results
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Goal

Repeating an experiment on similar data yields similar observations.

Possible problems

❑ Non-reproducible results

Possible Solutions

❑ TREC Open Runs
[Voorhees’16]

❑ Reproducibility initiatives

– OSIRRC: Archive artifacts
[Arguello’15,Clancy’19]

– CENTRE: Reimplementation
[Ferro’19,Sakai’19]

❑ Platforms + documentation

– CodaLab, EvalAI, PRIMAD,
STELLA, TIRA

❑ Meta evaluations: BEIR
[Thakur’21]

❑ 19 of 69 runs (Problems: 11)

❑ 2015: 8 systems archived
2019: 1 system fully reproducible
[Lin’19]

❑ Limited adoption of jig + CIFF
[Clancy’19]

❑ Additional effort

❑ Evaluations on subsets
❑ Often sparse judgments
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Data Management in TIRA for Reproducible Shared Tasks
Problem 3: Blinded Experimentation with LLMs

21 © Webis 2023



Data Management in TIRA for Reproducible Shared Tasks
Problem 3: Blinded Experimentation with LLMs

22 © Webis 2023



TIRA to the Rescue?
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Reproducible Shared Tasks with TIRA
Evolution of TIRA
[Gollub’12,Potthast’19,Fröbe’23]

❑ 2005–2011: Pipelines, eval. run submissions, manual software submissions
❑ 2012–2022: Software submissions with virtual machines
❑ 2023–today: Immutable software submissions with Docker + Git CI/CD

– Shared task = git repository
– Software execution = commit
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Reproducible Shared Tasks with TIRA
Evolution of TIRA
[Gollub’12,Potthast’19,Fröbe’23]

❑ 2005–2011: Pipelines, eval. run submissions, manual software submissions
❑ 2012–2022: Software submissions with virtual machines
❑ 2023–today: Immutable software submissions with Docker + Git CI/CD

– Shared task = git repository
– Software execution = commit

Procedure:

1. Implement approach in Docker image
2. Upload image to dedicated image registry in TIRA
3. Your approach is executed in a Kubernetes cluster via a commit

http://tira.io
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Benefits of TIRA
Blinded Experimentation

❑ Software executed in sandbox: No internet connection
❑ 2 types of datasets:

Type Blinded Unblinding Feedback
Validation Nothing Direct Everything
Test Everything Manual ✓vs ✗
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Benefits of TIRA
Blinded Experimentation

❑ Software executed in sandbox: No internet connection
❑ 2 types of datasets:

Type Blinded Unblinding Feedback
Validation Nothing Direct Everything
Test Everything Manual ✓vs ✗

Repeat, Replicate, and Reproduce in One Line of Code

❑ Git repository of the shared task can be published after the task
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Research Data Management in TIRA
Interoperability to Improve Internal and External Validity (1)

❑ Standardized access and integration of 32 IR test collections to TIRA
❑ Models can be transferred to new corpora ⇒ improves external validity
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Research Data Management in TIRA
Interoperability to Improve Internal and External Validity (2)

❑ 50 Transferrable Retrieval Models in TIRA
❑ Selecting suitable baseline → improves internal validity
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Research Data Management in TIRA
Goal

❑ Remove all dependencies to our infrastructure after the shared task
❑ Maintenance reduced to active shared tasks

During the Shared Task:

❑ We maintain and help
❑ Docker images in private registry
❑ Input data and outputs in CephFS

After the Shared Task

❑ Goal: Post-hoc experiments and analysis even when our cluster is down
❑ Docker images to Dockerhub
❑ Shared task repository to Github
❑ Input data to Zenodo
❑ All outputs to Zenodo + task-specific Python wrapper

– Simplifies replicability experiments + analysis
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Conclusion
TIRA allows shared tasks on confidential data with software submissions

❑ Improved Reproducibility
❑ Blinded Experimentation

Interoperability for better benefit/effort ratio

❑ One software submission, evaluation on many datasets
❑ Evaluate on datasets to which you dont have access
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Conclusion
TIRA allows shared tasks on confidential data with software submissions

❑ Improved Reproducibility
❑ Blinded Experimentation

Interoperability for better benefit/effort ratio

❑ One software submission, evaluation on many datasets
❑ Evaluate on datasets to which you dont have access

Future Work

❑ Upcoming evaluation campaigns co-located with major IR Conferences

– CLEF’24, ECIR’24, SIGIR’24

github.com/tira-io/tira

Thank You!
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Example: TIREx
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Example: TIREx

TIREx does “one thing”: Integrate Existing Tools

TIRA

❑ Reproducible shared tasks: Software submissions + blinded experiments

ir_datasets

❑ Unified + random data access: Documents + queries + rel. Judgments

PyTerrier

❑ Declarative reproducibility pipelines36 © Webis 2023



TIREx: Overview
❑ Organizer provides (private) docker image with ir_datasets integration
❑ Participants provide docker images with retrieval approaches

Covers a shared task end-to-end

IR datasets

Archived 
shared tasks

Reproducibilty 
notebooks

Organizer Participant Researcher

Software
development

process

TIRA process

Data analytics process
Training,
validation

Software
submission

Run submission
Shared task artifacts

Task-specific training data

Task-specific
 data

Corpus / Topics

Relevance
judgements

Configure
evaluation

Baselines,
Documentation,

Tutorial
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TIREx: Feasibility Study
50 Transferrable Retrieval Models in TIRA

❑ Derived from tira-starters from 4 starters
❑ Retrieve against default text in ir_datasets
❑ Selecting suitable baseline → improves internal validity
❑ Diversification of pools for shared tasks with few participants
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TIREx: Feasibility Study
32 Exchangeable Benchmarks in TIRA

❑ Models can be transferred to new corpora ⇒ improves external validity
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TIREx: Feasibility Study
Initial Leaderboards: 1600 runs

❑ Running all 50 models on all benchmarks took 1 Week
❑ See https://github.com/tira-io/ir-experiment-platform
❑ Additional use-cases: LTR, QPP, etc.

Teaser of results:

❑ Observe system preferences on TREC DL 2019
❑ Use repro_eval to measure the proportion of reproducible preferences

[Breuer’20,Breuer’21]
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Backup: SemEval’23 ValueEval Demo (1)
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Backup: SemEval’23 ValueEval Demo (2)
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Backup: Limitations
❑ Computational resources.

Potential Solution:

– Hybrid submissions: Run upload, Software submission only for
plausibility checks

–
– OSF infrastructure

❑ How to avoid big ensembles?
❑ Evaluation measures required that combine efficiency with effectiveness?
❑ New iteration of the IRF?
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Backup: Use in Teaching
❑ Cover the “full cycle” with students in IR exercises?

– We do this next term
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Backup: Definition of Multi-Stage Software
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Backup: Full-Rank
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Backup: Load Submissions
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