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Exercise 1.
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Exercise 2.
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Exercise 3.
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Exercise 4.
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(2) Var(} ;i Xi) =02 Y ¢y £ Y ¢ = 1B, HMPaASEHREERARIR ¢; = 1/n
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Exercise 7.
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Exercise 8.
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Exercise 9.
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Exercise 11.
(Bootstrap H Bhi%) balabala

Solution.

from random import normalvariate as norm, choice
from math import exp, sqrt, pi, log, e

from matplotlib import pyplot as plt

import numpy as np

def data_set(n: int):
data = []
observation = []
for i in range (0, n):
data += [norm(5, 1)]
for i in range (0, n):
observation += [choice(data)]
return exp(sum(observation) / n)

theta = []
log_norm = lambda x, mu, sigma: 1 / (x * sqrt(2 % pi) * sigma) * exp(—-1 / (2 % (sigma xx
for i in range (0, 1000):

theta += [data_set(100)]

dots = np.linspace(min(theta), max(theta), 1000)
plt.figure (dpi=300)

plt. hist(theta, bins=30, density=True)
plt.plot(dots, [log_norm(x, 5, 1/10) for x in dots])
plt.show ()

print (np.array (theta).var(), (exp(1/100)-1)xexp(2x5+1/100))
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