Olasilik ve istatistik

Odev: Ustel olarak dagitilmis verilerle
istatistik
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Veri degerlerini kullanarak, ortalama émdr t'yi tahmin edin.
Tahmin igindeki istatistiksel belirsizligi niceleyin.
Ortalama émur i¢in Ust/alt sinirlari bildirin. m
Co6ziim:
Ustel olasilik dagiim fonksiyonu
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Farkli T parametreleri icin asagidaki gibi cizilebilir.
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Parametremizi tahmin ettikten sonra simdi onun 'istatistiksel
hatasini', yani tiim 6lglimu birgok kez tekrarlarsak tahminlerin
ne kadar yaygin olarak dagilacagini bildirmemiz gerekiyor.

Bunu yapmanin bir yolu, tim deneyi bir Monte Carlo programiyla
bircok kez simile etmek olacaktir (MC igin ML tahmini kullanin).
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Monte Carlo test icin:
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ML tahmin ediciyi buluruz:
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Sonlu 6rneklem biyuklGgi (n = 50) oldugundan In L'de tam olarak
parabolik degil.

Buradaki grafikler ve hesaplamalar pyRoot veya Python ile yapilabilir. Ornek bir kod
asagida verilmistir (z = 1, N = 1000).

import ROOT
import numpy as np
import matplotlib.pyplot as plt

random = ROOT.TRandom3()
tau = 1.0
n_entries = 50

hist = ROOT.TH1F("hist™, "", 100, 0, 10)
for 1 in range(n_entries):

value = -tau * ROOT.TMath.Log(1l-random.Uniform(@,1)) #
Inverse transform sampling

hist.Fill(value)

hist.Scale(1/hist.GetMaximum())

tau_2 = np.sqrt( hist.GetMean() )
f1 = ROOT.TF1(C"f1","(1/[@])*exp(-x/[0])",0,10)
fl.SetParameter(@, tau_2)

¢ = ROOT.TCanvas()
hist.Draw("hist")
hist.GetXaxis().SetTitle("t")
hist.GetYaxis().SetTitle("f(t)")



f1.Draw("same™)
c.Draw()

import ROOT

random = ROOT.TRandom3()

tau_values = np.arange(0.8,1.6,50)
n_entriesl = 1000
n_entries2 = 1000

canvas = ROOT.TCanvas("canvas”, "E", 800, 600)
hist = ROOT.TH1F("hist", "#tau dist", 100, 0., 2)
hist_ = ROOT.TH1F("histl1", "", 100, 0., 5.)
for _ in range(n_entriesl):

tau = random.Uniform(0.8,1.6)

for i in range(n_entries2):
value = -tau * ROOT.TMath.Log(1l-random.Uniform(@,1))
hist_.Fill(value)

hist_.Scale(1/hist_.GetMaximum())

hist.FillChist_.GetMean())

hist.Draw()
hist.GetXaxis().SetTitle("N(#tau)")
hist.GetYaxis().SetTitle("#tau")

canvas.Draw()

N = 10000
ts = -1*np.log(1-np.random.uniform(@, 1, N))
taus = np.linspace(0.9, 1.1, N)

inL = []
for tau in taus:
1nL.append( -N*np.log(tau)-np.sum(ts)/tau )

mle_tau = taus[np.argmax(lnL)]
InL_max = max(1lnL)

threshold = lnL_max - 0.5

tau_min = taus[lnL >= threshold][0]



tau_max = taus[lnL >= threshold][-1]

mle_tau - tau_min
tau_max - mle_tau

lower_error
upper_error

plt.plot(taus, lnL, color="black")
plt.axvline(mle_tau, color="red", label=r"MLE ($\hat{{\tau}}
$" + f"= {mle_tau:.4f}")

plt.axvline(Ctau_min, color="green", linestyle="--",
label=f"Alt Sinir = {tau_min:.4f}")
plt.axvline(tau_max, color="blue", linestyle="--",
label=Ff"Ust Sinir = {tau_max:.4f}")
plt.xlabel(r'$\tau$ ")
plt.ylabel('In(L)($\\taus$)"')
plt.legend(loc="best")

plt.grid()

plt.show()

—9960 A

—9970 A

—9980 A

In(L)(T)

1
I
I
|
|
i
|
|
|
|
|
1
|
|
|
|
—9990 |
|
|
|
I
I
I
1

—10000 A

—— MLE (7)= 0.9960
~10010 - === Alt Sinir = 0.9861
=== Ust Sinir = 1.0061
1 1 1
Ll T T Ll T T T T T
0.900 0.925 0950 0975 1..000 1.025 1.050 1.075 1.100
T




