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Adaptive importance sampling

=N where x, ~ q
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pypmc

import numpy as np b (effective samples)

import pypnc K
Relative tolerance €. If two consecutive values of the log likelihood bound, Ly, L1 are

# define a pmposal 2 close, declare convergence. More precisely, check that

prop_dof
prop_sigma = np array([[o 1,60. ] . HL, —Liy

) d L,
prop = pypnc.density. student +.Localstuc ‘

4 + abs_tol -

# define the target; i.e., the function Absolute tolerance e. If the current bound L is close to zero, (L; < €,), declare
# In this case, it is a Gaussian with me convergence if
# covariance "target sigma'.
# [|Le = Ler || < €a-
# Note that the target function "log tar as
# unnormalized gaussian density. s @r @y @ 5 @+ verbose - Outputstatusinformation after each update.
target_sigma = np.array([[0.61 , 6.603 ] set_variational_paraneters()

6.003, 0.0025]])

inv target signa = np.linalg. Jnv[target signa)| Reset the parameters to the submitted values or default.

target_mean = np.array([4.3, 1.1] Use this function to set the prior value (indicated by the subscript 6 asin ag) or the initial value (e.g., &) used
in the iterative procedure to find the posterior value of the variational distribution.
def unnarmahzed | log_pdf gauss(x, mu, inv_signa):
diff = Every parameter can be setin two ways:
return 0 5 * diff.dot(inv_sigma).dot(diff) 1. itis specified for only one component, then it is copied to all other components.

2. tis specified separately for each componentas a K vector.

log_target = lambda x: unnormalized log pdf gauss(x, target mean, i

The prior and posterior variational distributions of 4 and A for each component are given by

# choose a bad initialization P
start = np.array([-2., 10.])
(i, A) = glulA)g(A) = TN (il (540 IWALI Wi 1),
=i

» define the markov chain objes
< bypec somper.sarkon chain. Asptisaaronchatn(log torgt, pre where A denotes a Gaussian and W a Wishart distrbution. The weights  follow a Dirichlet distibution

# run burn-in g(x) = Dir(x|a).

mc.run(10%*4)
# delete burn-in from history
mc.historv.clear() function may delete results obtained by update()

https://pypi.python.org/pypi/pypmc
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e dark matter

@ neutrino masses

@ hierarchy problem

@ strong CP problem

new physics (NP) required

exact structure unknown = model independent analysis
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Effective theory

effective Lagrangian for b — st ¢~ (SM):

4G/: Qe

vtbv;;Zco +..+hec

Oy = [57,PL b] [r+] Oy = [57,P. b] [EyHsl]
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Effective theory

effective Lagrangian for b — s¢*¢~ (beyond-SM):

4GF ae x
Eint \fFj thVtsZCO . +hC
0 = [ Puntl B O = [EPusb] [Prast

OV= [sPryb] [10]  OW= [3Pruyb] [F7s]

Or= [50,,b][lc"l] Ors= [50,,b] [(c" ~5(]

1224 Nz
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Experimental constraints

e B— K,u"',u_: B, Arg, Fy
o LHCb 2014 (arxiv:1403.8044 , arXiv:1403.8045)
e CDF 2012

(http://www-cdf.fnal.gov/physics/new/bottom/120628.blessed-b2smumu_96)
e B —»putu: B
o LHCb-+CMS 2014 (arxiv:1411.4413)
e B— K*utu: B
o LHCb 2013 (arxiv:1304.6325)
o CMS 2013 (arxiv:1308.3409)
o CDF 2012

(http://www-cdf.fnal.gov/physics/new/bottom/120628.blessed-b2smumu_96)
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algorithm to sample and model-independent search
integrate in dim = O(40) for new physics

° simult(%peo(tlj)s fit of
ngposa/ C107CS 7CP 7CT,and CT5

= updated constraints
variational ‘\proposal (" importance . . . .
Bayes sampling @ no significant deviation from

ior  weighted samples the SM

. proposal
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