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A history about Bayesian
strategy

@ By Thomas Bayes (1702-1761)
@ Pierre Simon Laplace (1812)
@ Fisher, Neyman, Wald,...

@ Gelfand and Smith (1990)

@ Now
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Bayesian approach
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polynomial function
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Chi2 versus Median analysis

The X2 analysis assumes that:

(i) The experimental results are statistically independent;
(ii) There are no systematic errors;

(iii) The statistical errors follow a Gaussian distribution;
(

iv) The standard deviation of the statistical errors is equal to the observational uncertainty.

The median analysis considers only following assumptions
(i) The experimental results are statistically independent;

(ii) There are no systematic errors;

the median statistic is not very sensitive to the presence of a few “outlier” SNIa objects.

In [9], it has been shown how the presence of one or very few “ill” data points could severely

distort a X2 analysis, while the median results remained approximately the same.

In median statistics we search for those theoretical values for which, the half part of observed
data points are located above and the rest is located below or equal theoretical prediction.

A. Barreira, P. P. Avelino, arXiv:1107.3971
J. R. Gaott, II1, M. S. Vogeley, S. Podariu, and B. Ratra, Astrophys. J4g49, 1 (2001), astro-ph/0006103



1) Grid search Methods

- Deterministic approach

- Markov chain Monte Carlo MCMC
- Hamiltonian Monte Carlo HMC

2) Gradient Method
3) Expansion Method

47



el 5 srielly slad Hu oS o b (s calia,) o
34h Gy Posterior b B asg) oo sla ala B

. - 2 N -
58 (o0 deagi oS (gla ey o (g el sl 6

48



MCMC

LS o Lndin | posterior 4S (g ul8s Guy (el Sua

2) g(@o — @) d5d oo e dy oAl wil Koy ol Jae sl e (gl slealy
aiS (g & g
. |[. P(G|D)g(®,— 0)

3)17:m|n 1 ( ‘ )g( 0 ) @l L sile 0 dags b (Y
7 P(©, |D)g(© = 0,) S o i ol 5 g
4) u : Uniform 0,1] Oal Sl 4 a6 (¥
N G b adlb Jsas gy90 Yiga
5) If UST]%@l—@ dgdine (geeuy s dags yo (903
else 5 155 0 LS5 il ol (F
@1:@0 SP- PN QUIPES

6) lterate

49



Impbﬂ} Data {D}

Sc'e,ci. {9} old o Xk‘/ﬁ.
Compute ‘7{,J (‘{9}.#) 3 g =€
‘ooF on YICHC

Select {G}Mm by USI’«& '{GL‘J
C’n\ru‘ﬂ. C>(Q ( {91"1“5)
A 9( ({9},@) 1 (‘{9}‘;4)

_K)(/ @ﬁu bJIJ ‘Aﬁ‘)ld B.u. LIJJ éﬁl\g‘)d
Cl\ec.k acceptance Rate Q.=m"'l£lv }

E= Gl Random number e Chin2

—f e Qxf(-b'xyl) ~Hhen

|4 { kﬂcu
9(olJ ” O(Hw

_—EAJ i
wn‘e ‘{6};‘4 L) ()/o“

End 'oot’




HMC MCMC

A. Hajian, PRD (75),083525 (2007)



Hamiltonian MC (HMC)
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A. Hajian, PRD (75),083525 (2007)

52



Hamiltonian MC (HMC)

1)[@0:{60} ; uO:N(u,O,l)],
H(O,u) =U(O) + K(u) U®)=-InP(®|D), K(u):%u

I'(®|D;u): exp(-H(®,u))=P(®|D)x N(u,0,1)
2) Make a leapfrog move {©;_,;U;;_} = {O);U;;)}

3 {6 ;u} ={6(s);u(s)}
4) 1 = min [11 e(H(@,u)—H(@*,u* ))]

5) a : Uniform O,1]

0,=0
6)If a=sn—. )
u=u
else
0, =0,

7) Iterate A. Hajian, PRD (75),083525 (2007)
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