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Motivation

Topical Focus: Graphical modeling is a statis-
tical field of research where relationships in the
data distribution are represented by an associ-
ated graph.
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Figure 1 Acyclic directed mixed graph on
Xl,XQ,Xg,X4 |mpIy|ng Xl i X4 ‘ X273. XQ
and X, are affected by an unobserved confounder.

¢ Structure learning aims to uncover underly-
Ing relationships by estimating a graph G.

Q Causal inference identifies and estimates re-
lated distributions that are derived by inter-
vening on the given graph. Often the graph
IS Interpreted as a causal mechanism gener-
ating the data distribution.

= Useful for: Network discovery, Efficient dis-
tribution estimation, Integration of domain
knowledge, Robust reasoning, Explainable
results, Confounder controlling, ...

Target Audience: Researchers and prac-
titioners working on statistical methods for
structure learning and causal inference In
graphical models.

Challenge:

- Underlying ground truth graphs for bench-
" marking are often unknown.

o Interventional distributions can not be veri-
* fied from an observational dataset.

Current dataset practice:

f Simulation studies are non-standardized.

Rare ground truth datasets are not well
documented and are held by indepen-
dent sources.

Goal is to provide ...

long term storage for well-curated
topical datasets,

- standardized curation guidelines for
harmonized documentation,

- analysis notebooks for benchmarking
and reproducibility,

to enable FAIR [Findable, Accessible,
Interoperable, and Heusable] aligned
dataset availability to the community.
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The GMCI Zenodo Community

The Graphical Modeling and Causal Inference
(GMCI) community is a centralized hub for cu-
rated, topical datasets and accompanying anal-
ysis notebooks. Notebooks can present datasets
or methodology.

Available metadata:
» Stable digital object identifier (DOI)
» Standardized description
* License information

* Literature references and referencing litera-
ture

* Notebooks rendered and presented on
https://st-mardi.quarto.pub/
gmcl/

Application domains: Biology, Environmental
Science, Economics, Medicine, Metrology, Psy-
chology, Pharmacology, Political Science, ...

From contribution to discovery:

« Submit your contribution to the GMCI Commu-
nity through the standardized submission pro-
cedure.

» Moderators assist with the procedure and cre-
ate necessary embeddings.

* Researchers discover your contribution through
related datasets, notebooks, and rich meta-
data.

* The GMCI community ensures long-term visi-
bility and accessibility.

Zenodo GMCI GMCI
Community Website

Submission
Instructions

Contributions of insightful and high-quality
datasets and notebooks from the broader
academic community are encouraged.

Embedding in MaRDI and Conclusion

The MaRDI consortium within the NFDI aims to
develop a robust Mathematical Research Data
Infrastructure that would be useful within math-
ematics and other disciplines as well as non-
scientific fields. MaRDI seeks to set standards
and confirmable workflows for certified Mathe-
matical Research Data and provide services to
both the mathematical and wider scientific com-
munity.
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The Mathematical Research Data Initiative (MaRDI) knowl-
edge graph. Source: mardi4nfdi.de

= Through MaRDI’s knowledge graph with
currently over 5 million nodes, each GMCI
submission becomes part of an evolving dig-
ital ecosystem of publications, software, and
datasets.

CaRDI

Conference on
Research Data Infrastructure

Q Why it matters. GMCI ...

 hosts open-access data with transparent meta-
data, supporting reproducible research.

e provides a framework for benchmarking In
graphical modeling and causal inference.

» ensures long-term storage with DOls to ensure
citation and discoverability.

* builds a bridge between statistical methods and
open science platforms.

» presents educational implementations as refer-
ences for researchers.

e facilitates open collaboration opportunities
within and beyond the statistical community.

! Get Involved: Explore and contribute to the
community by scanning the QR code.
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