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Base isoc: age = 3.2 Gyr, [Fe/H] = -1.2,
d = 60.3 kpc, E(B-V) = 0.2 mag

1.0 dex more

1.2 Gyr younger metal-poor
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THE THEORY BEHIND

Cleaned Synthetic
CMD CMD

L = p({z;}|M(0)) = Hp(a:'z-IM(H))

“Likelihood: the probability of the data given the model”

e Not normalized, i.e., not P.D.F.

® Function of the data or the model

* MLE is not probability of parameters 6

o Usually log(L) is used: same maximum and []-> 2



THE THEORY BEHIND

» Critical assumption: the data truly come from the
specified model class.
Synthetic CMD = stellar evolution and SSP

e |Important property: MLE converges to the true
parameter value as the number of data point
Increases
Even with low statistics we recover well the
parameters



THE THEORY BEHIND

e Goodness of fit: if it is very unlike to obtain L.« by
randomly drawing data from the best-fit distribution,
then the model does not represent well the data

e To compare models and expected L.x, we should
know the expected distribution of L.« (for Gaussian
it is the y? distribution)

e To compare Lmax the models should have the same
- number of parameters



THE THEORY BEHIND

e Uncertainties: analytically with correlation matrix
What if we use an empirical model?



synthetic CMD
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Base isoc: age = 3.2 Gyr, [Fe/H] = -1.2,
d = 60.3 kpc, E(B-V) = 0.2 mag

1.0 dex more

1.2 Gyr younger metal-poor

16

18

log(7)=9.80 [Fe/H]=-1.58—}log(r)=9.70 [Fe/H]=-1.58
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