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Scientific Rationale

Covariate shift
Different distributions in source (training) set and target dataset

ps(z) #pr(z)  but  ps(ylz) =pr(yl|z)
— can be due to selection effects (e.g. brighter/low redshift objects more likely to be
observed)
Ubiquitous in astronomy!

— ML algorithms show poor generalisation properties

Photometric redshift estimation

* obtain redshifts of several objects at once from imaging (vs spectroscopy, more
accurate but more expensive)

* Key in ongoing/future cosmological surveys like Euclid, LSST
* Typically estimated with template fitting or ML based methods
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Technical Objectives, Methodologies and Solutions

— Our proposed solution: StratLearn

Code declined for photo-z estimation (applied to lensing in arXiv:2401.04687)

* Data partitioned in strata, based on propensity scores
e(x;) = P(s; = 1|x;)

— Estimated via binary classification, via logistic regression

* Conditional density estimators (Series, ker-NN) trained within each stratum, then
combined with weighted average

— Approach is general and multi-purporse
— Can be combined with other estimators/models
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https://arxiv.org/abs/2401.04687
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Timescale, Milestones and KPIs

MILESTONE 7:

Target: Porting code from R to julia — 50x faster
KPI: code ported and available in public repo (StratLearn for photo-z)

Target: Assess performance in context of photo-z estimation on data that feature covariate
shift
KPI: Application to simulated data produced for LSST (from Stylianou+2022)

Paper almost ready!
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https://github.com/chiaramoretti/StratLearn
https://arxiv.org/abs/2202.12775
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Accomplished Work, Results

Assess performance on simulated data
(Buzzard flock simulations, produced for
LSST)

— 100k simulated galaxies, spectroscopic
(true) redshift + photometry in 6 bands

(ugrizy)

normalised counts

*Introduce CS with rejection sampling
on r-band, using Beta distribution (same

approach as Izbicki+16)

normalised counts

* Partition data based on propensity
scores + training

20 22 24 26 28 30 20 22 24 26 28 30

* Cond. density estimation (redshift pdf)

r-band magnitude r-band magnitude
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https://arxiv.org/abs/1604.01339
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Accomplished Work, Results

StratLearn performance:
Several metrics to assess redshift point estimates, PIT for redshift pdf
Benchmark against GPz code

StratLearn, a=1,8=1, RMSE=0.111, FR15=98.48, bias=-0.0036 GPz, a=1,=1, RMSE=0.138, FR15=97.75, bias=0.0105

[ T T
No CS :
Improved performance in all
scenarios explored

* Reduced bias

Photometric redshift
Photometric redshift

* Reduced error

* Less catastrophic errors
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Accomplished Work, Results

StratLearn performance:
Several metrics to assess redshift point estimates, PIT to estimate redshift pdf
Benchmark against GPz code

StratLearn, a=5,=12, RMSE=0.133, FR15=97.52, bias=-0.0005 GPz, a=5,=12, RMSE=0.253, FR15=89.69, bias=0.0792
Strong CS :
Improved performance in all
scenarios explored
= £ asp
L t * Reduced bias
g g * Reduced error
0.5 .
* Less catastrophic errors
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Next Steps and Expected Results

Work in progress:

* Application to simulations: paper submission (May 2024)

Code optimisation + some restructuring for easy usage

* Julia offers more flexibility and easier to maintain!

First steps toward parallelisation

Apply to simulated (but realistic) data with Euclid-like properties

Final goal is application to real Euclid data!
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