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« Zpracovani dat z experimentu — Alternativni pristup
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Podminéna pravdépodobnost:

A ...dnes bude prset

P(A) =7
« Zakladni odhad ,bez pohledu z okna”

 Napf. pocet destivych dni v roce

P(A|B) =7
« Ziskdme novou informaci => pfehodnotime svij nazor

B ... mraky, fouka vitr, véera také prselo
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wzenveskh  PUAID) = ——F 5 2. PRIKLADY

Dnes bude prset ... A. Podle meteorologickych statistik:

Prior: P(A) = % = 0,32

Nova data D: Jsou venku mraky?

 Podle zkusenosti, v 9 z 10 pfipadu jsou za desté vidét mraky a3z 10
pfipadi jsou vidét, i kdyZ ten den neprsi.

Likelihood: P(D|A) =09 a P(D|-4) =03

Zména predpovédi na zakladé dat:

P(D|A)-P(4) _ 0,9-0,32

= 0,59
P(D) 0,9-0,32+0,3:0,68

Posterior: P(A|D) =
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Linearni regrese Napf. a,b >0 P(a, b) Prior
« Méjme zavislost

y=ax+b P(D|a, b) Likelihood
« Dataz experimentu ‘
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° o P(a,b|D) Posterior
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x = Vysledek
(pravdépodobnostni

« Chceme urdit rozdéleni a, b)

parametry a, b




FAKULTA
JADERNA

nocwass  Paip) = "0 ) i
¢VUT V PRAZE P(D) 2. PRIKLADY

Volba prior?
« Volime pravdépodobnostni rozdéleni A
 RUzné pristupy: Obecny vs. Hodné informativni

 Otazka subjektivity

Gaussovské procesy
 Pokrocilejsi prior
 Hledané reSeni neni hodnota ale spojita funkce

 Napf¥. prostorové profily
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Spojité A: pravdép. rozdéleni je mozné jen aproximovat.

Posterior sampling
« MCMC = Markov chain Monte Carlo algoritmy

« Vybérhodnot 4 s cilem ziskat reprezentativni vzorek

Konkrétni algoritmy

* Metropolis-Hastings ~ 1953/ 2003
« Hamiltonian Monte Carlo(HMC) ~ 1987 /2010
 No-U-turn Sampler (NUTS) ~ 2011
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Rozhrani pro sestaveni Bayesovského modelu

 Implementace rtiznych pravdépodobnostnich
rozdéleni (Uniform, Normal, Gamma, etc.)

Implementace MCMC algoritmu

 Nejbéznéji NUTS (autotuning)

« Moznost paralelizace

Nastroje pro vizualizaci a analyzu vysledk

 Souvisejici knihovna ArviZ




Example : Linear fit

First we generate random data:

import numpy as np
import matplotlib.pyplot as plt

size = 28

np.arange(size)

y_data = ©.5 # x_data + 12.5 + 1.8*np.random.normal(size=size)

# v data[::2] = 2.5 * x dataf::2] + 14.5 + 7.8*np.random.rand(size//2)
# let't assume 10% realtive measurement error

x_data

y_err = y data *# 8.1

fig, ax = plt.subplots()
ax.errorbar(x_data, y_data, fmt='o', verr=zy data/10.0)

plt.show()
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Then the model is defined:

from pymc3 impeort Model, Uniform, Mormal, Deterministic, sample
from arviz import plot trace

# Set the context of our model

with Model() as linfit model:
# Free RVs (What we want)
A
B

Uniform('A', lowerz=-18, upper=z=18)

Uniform('B', lower=-28, upper=20)

# Observed RV (What we measure/observe)

# - Here we define the relationship between y and A, B

mu = A ¥ x data + B # NOTE: Part of a relationship are the “x data”

y = Normal('y', mu=mu, sigmazy err#*np.sqrt(len(y data)), observed=y data)

Sample the model:

with linfit_model:
trace = sample(draws=4000, tune=100@, chains=4, cores=1)

# Plot results (estimated probability density functions)
plot_trace(trace);

Auto-assigning NUTS sampler...

Initializing NUTS using jitter+adapt_diag...
Sequential sampling (4 chains in 1 job)
NUTS: [B, A]

21| NN

| 1661/5000 [00:00<08:03, 1205.48it/s]
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Then the model is defined:

from pymc3 impeort Model, Uniform, Mormal, Deterministic, sample
from arviz import plot trace

# Set the context of our model
with Model() as linfit model:
# Free RVs (What we want)
A
B

Uniform('A', lower=-18, upper=18)
Uniform('B', lower=-28, upper=20)

# Observed RV (What we measure/observe)

# - Here we define the relationship between y and A, B

mu = A * x data + B # NOTE: Part of a relationship are the “x data”

y = Normal('y', mu=zmu, sigmazy err#*np.sqrt(len(y data)), observed=y data)

Sample the model:

with linfit_model:
trace = sample(draws=4009, tune=1008, chains=4, cores=1)

# Plot results (estimated probability density functions)
plot_trace(trace);

Auto-assigning NUTS sampler...
Initializing NUTS using jitter+adapt_diag...

Sequential sampling (4 chains in 1 job)
NUTS: [B, A]

58080 /5000
58080 /5080
5880 /5000
5900 /5000

[00:04<00:00,
[00:03<00:00,
[00:04<00:00,
[00:03<00:00,

1221.168it/s]
1399.24it/s]
1233.42it/s]
1480.64it/s]
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Analyza

spektra
rozptylu

5. POUZITi PRO THOMSONUYV

ROZPTYL (TS)

...
....

Vyboj #16500: elektronova teplota T'S
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e

Alternativa k soucasné metodé zpracovani nameérenych
dat a urceni profilG T, an,

Data D
Model diagnostiky TS: /

« Signal v i-tém kanalu \ V(l) V(l)(ne,T)

Likelihood

 PredpokladyproT,an,?

e Nezaporné
° ﬁédov;’lodhad Prior
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Dalsi mozné cile:

A) Vyuziti Gaussovskych procesi
* Profil je funkce, uvazujeme korelaci bodu v prostoru

» Korelace v Casové dimenzi

B) Slouceni vysledkl z riznych diagnostik

« Mérenin,: TS ainterferometr
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