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Semi-supervised learning
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Image: https://en.wikipedia.org/wiki/Semi-supervised_learning



Semi-supervised learning: (some) references
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Hierarchical structure to classes

Variability
Tree

Extrinsic
Asteroids

Intrinsic
Rotation

Microlensing Eclipse

Rotation Eruptive
Asteroid
occultation

Cataclysmic Pulsation Secular

Photom. Period
:i Sge R Hya (Miras)
ioti akurai, i
Symbiotic (EC14026) V605 Aql 8 Cep (Cepheid)
short period sdB
FKCOM V1093 Her
Single red giants . Supernovae
Red dwarfs
ELL (KM stars)

6+426, Betsy)
long period sdB

(DO GW Vir)
RS CVn
SXA

M
He/C/O-WDs

Miras
SR Semi-
i L
AV) o SARV Irregulars
(DBV) He-WDs
Binary red giants FU
GCAS
SX Arietis ACV B
MS (B0-A7) with
strong B fields o? Canes Venaticorum

mall ampl. red var.
Solar-like m RV Tau
Be stars SPBe RR
NEri
MS (B8-A7) with
strong B fields

cw
RR Lyrae CEP (W Vir)
PMS
BCEP e
B Cephei

Credit : L. Eyer & N. Mowlavi (03/2009)

regulars

Hot OB Supergiants

8 Cepheids Type Il Ceph.
GDOR
roAp
SPB
i SXPHE
pulsating

Y Doradus
stars

SX Phoenicis bseug



Hierarchy-based prior = improved classification”?

Bayesian Analysis (2007) 2, Number 1, pp. 221-238

Improving Classification When a
Class Hierarchy is Available Using a
Hierarchy-Based Prior

Babak Shahbaba* and Radford M. Nealt /\
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Figure 1: A part of a gene annotation hierarchy proposed by Riley (1993) for the E.
coli genome.



Questions for discussion

e Uncertainty quantification (UQ) in a classification context?
e Can we account for uncertainty on “ground truth?” (Should we?)

e Similarly, can we quantify uncertainty on (predicted) labels? And
propagate the uncertainty through secondary inferences?

e How should we account for error bars on the features themselves?

e How do we balance the tradeoff between computing features/fitting
models and obtaining high classification accuracy?

e \Which MCMC (or other) approach is best for a given problem? (Best to
start simple and consider more complex methods as needed?)
o How to treat multiple modes? And what to report (i.e. fitted values
and error bars not sufficient w/ multiple modes)?



Multiple Modes
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