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Fig. 4.— Example light curves for a simulated double lensed quasar. The blue lightcurve lags behind the red lightcurve as a result
of the gravitational time delay. The filled circles with error bars represent an actual mock observation in which noise and measurement
uncertainty are added, while the finite season lengths lead to gaps in the data.

3.2. Instructions for participation, timeline, and

ranking criteria

Instructions for how to access the simulated light
curves in the time delay challenge are given at the chal-
lenge website. 13 In short, participation in the challenge
requires the following steps:

3.2.1. TDC0

Every prospective good team is invited to download
the TDC0 light curves and analyze them. Upon com-
pletion of the analysis, they will submit their time delay
estimates, together with their estimated 68% uncertain-
ties, to the challenge organisers for analysis. The sim-
ulation team will calculate a minimum of four standard
metrics given this set of estimated time delays ∆̃t and
uncertainties σ. The first one is efficiency, quantified as
the fraction of light curves f for which an estimate is
obtained. Of course, this is not a sufficient requirement
for success, as the estimate should also be accurate and
have correct uncertainties. There might be cases when
the data are ambiguous (for example in case the time
delay falls into season gaps) and for those some methods
will indicate failure while others will estimate very large
uncertainties.

Therefore we need to introduce a second metric to eval-
uate how realistic is the error estimate. This is achieved
with the second metric: the goodness of fit of the esti-
mates, quantified by the standard reduced χ
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The third metric is the claimed precision of the esti-
mator, quantified by the average relative uncertainty per

13 http://timedelaychallenge.org
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The fourth is the accuracy of the estimator, quantified
by the average fractional residual per lens
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The final metric of our minimal set is given by the num-
ber of systems for which a cosmologically useful estimate
is obtained. This fraction will depend not just on the
algorithms but also on the actual time-delay and quality
of the simulated data. The quantity g is defined as the
fraction of objects that satisfies the individual time delay
precision condition σi/|∆̃ti| < 0.05.

The initial function of these metrics is to define a mini-
mal performance threshold that must be passed, in order
to guarantee meaningful results in TDC1. Good teams
will be given feedback on their TDC0 efforts, from which
they can decide whether to continue to TDC1. The sug-
gested criteria for passing the TDC0 test are as follows:

1. f > 0.3

2. 0.5 < χ
2

< 2

3. P < 15%

4. A < 15%

A failure rate of 70% is something like the borderline of
acceptability for LSST (given the total number of lenses
expected), and so can be used to define the efficiency
threshold. The TDC0 lenses will be selected to span the
range of possible time delays, rather than being sampled
from the OM10 distribution, and so we therefore expect
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