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# BEBLESATSVEAR—F
numpy np
pandas pd
statsmodels.api Sl
matplotlib.pyplot plt

seaborn sns

# REAINDRE
sns.set_style( )
np.random.seed (/")

# 1. T—5DER

X = np.linspace(", ) )

beta_0_true =

beta_1_true =

epsilon = np.random.normal( ", ) )

y = beta_0_true + beta_1_true * X + epsilon

# 2. statsmodelsD=8dDrT—FElF (tIHIEZEN)
X_const = sm.add_constant(X)

# 3. ETNDEE (RIN_FZE)
model = sm.OLS(y, X_const)
results = model.fit()

# 4. BERDXTEAHELE
print(results.summary())

plt.figure(figsize=( 17, ©))
plt.scatter (X, y, label= )
plt.plot(X, results.predict(X_const), color= ,~ Xinewidth=", label= )

plt.title( ); plt.xlabel( ); plt.ylabel( )
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1. SMIIEDEN
_outlier = np.append(X, ')
_outlier = np.append(y, )

# 2. statsmodelsDi/=DT—LHlE
X_outlier_const = sm.add_constant(X_outlier)

# 3. EFNDBEE

model_outlier = sm.OLS(y_outlier, X_outlier_const)
results_outlier = model_outlier.fit()

# 4. BEROITEARE
print( {results.params[]: “f}")
print( {results_outlier.params[1]: 2f}") # -> 5.04/153.66\EIBYI_ZAL

plt.figure(figsize=(1", 7))

plt.scatter(X_outlier, y_outlier, label= , alpha= )

plt.plot(X, results.predict(X_const), color= , linestyle= , label= {results.params[]: “f})")

plt.plot(X_outlier, results_outlier.predict(X_outlier_const), color= , linewidth=", label= {results_outlier.params[]: “f})")
plt.title( ); plt.xlabel( ); plt.ylabel( )

plt.legend(); plt.show()
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# 1. EXE

n_iterations =

n_size = len(X_outlier)
bootstrap_betas = []

# 2. T—PRFZ0T-N—=F
i range(n_iterations):
#a. Y>>
indices = np.random.choice(range(n_size), size=n_size, replace=True)
X_sample, y_sample = X_outlier[indices], y_outlier[indices]

# b. ETINEEEGHRET

X_sample_const = sm.add_constant(X_sample)
model_boot = sm.OLS(y_sample, X_sample_const)
results_boot = model_boot.fit()
bootstrap_betas.append(results_boot.params|[ ])

# 3. 95%SREXEIDETE (/N—t>F1INE)

alpha

lower = np.percentile(bootstrap_betas, * (alpha / ))
upper = np.percentile(bootstrap_betas, * (1 - alpha / "))

print( {lower: /f}, {upper: 4f}|")
ci_outlier = results_outlier.conf_int{).locl[ I
print( {ci_outlier[7]: 4f} {ci_outlier[1]: 4f}|")
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