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In [32]: np.argmax(np.bincount ([0, 0, 1], weights=[0.2, 0.2, 0.6]))
Out[32]: 1

In [33]: ex = np.array([[0.9, 0.1],

(0.8, 0.2],

(0.4, 0.6]11)
p = np.average(ex,

axis=0,

weights=[0.2, 0.2, 0.6])
p

Out[33]: array([ 0.58, 0.42])
In [34]: np.argmax(p)
Out[34]: O
Sampling with and without replacement

In [3]: # Sampling is dome with replacement by default
np.random.choice(4, 12)

Qut[3]: array([O, 2, 0, 3, 2, 0, 1, 3, 3, 1, 1, 2])

In [6]: # Probability weights can be given
np.random.choice(4, 12, p=[.6, .1, .1, .21)

Out[6]: array([O, 3, 2, 0, 2, 0, O, O, 2, 0, O, 01)
In [16]: import numpy as np
1 = np.array([1, 2, 1, 4, 11)
11 = np.random.choice(l, size=1.shape, replace=False)

print(11)

(1 4211]



In [11]: from sklearn.datasets import load_iris
from sklearn import tree
iris = load_iris()
clf = tree.DecisionTreeClassifier()
clf = clf.fit(iris.data, iris.target)

import graphviz

dot_data = tree.export_graphviz(clf, out_file=None)
graph = graphviz.Source(dot_data)
graph.render("iris")

Out[11]: 'iris.pdf'

In [30]: print(iris.data.shape)
iris.data[130, :]
clf .predict(iris.datal:5, :])

(150, 4)

Out[30]: array([0, O, O, 0, 01)

In [31]: # Alternatively, the probability of each class can be predicted, which is the fraction
clf .predict_proba(iris.datal:1, :]1)

Out[31]: array([[ 1., 0., 0.11)

In [29]: teste = [1,2,3,4,5]
teste[:3]

Out[29]: [1, 2, 3]
In [ ]:

In [24]: from sklearn.datasets import make_hastie_10_2
from IPython.display import display
X, y = make_hastie_10_2()
df = pd.DataFrame(x)
af['v'] =y
display(df)

0 1 2 3 4 5 6 \
0.526489 -0.763472 -0.706099 0.654778 -0.565815 -1.163920 .846913
-1.318696 0.432710 -0.031463 -0.401374 -0.337138 -1.213596 .835081
-1.192153 -1.159879 0.861454 -0.119328 0.833415 -0.837962 .698297
0.375255 -0.605061 -0.541723 0.053363 0.189179 -1.0156857 .167054
0.811765 1.916923 -0.080739 -0.694709 -1.329060 -0.430750 -0.482420
-1.296543 -0.369127 -0.422352 0.372883 1.278859 -2.337437 . 727910
0.250071 1.200617 -0.643814 1.437893 -2.090557 0.851917 .668948
0.013301 0.422407 -0.150393 0.631411 2.322823 0.385596 2.437358
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In [8]:
Out[8]:

In [7]:

0.213097 1.588406 1.607310

0.351253 -0.543542 -0.803243 -
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094834 0.265646 -0.234797 1
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ows x 11 columns]

range(10, 410, 10)
range (10, 410, 10)

## Script adaptado de https://github.com/jaimeps/adaboost-implementation/blob/master/adc
import pandas as pd

import numpy as np

from sklearn.tree import DecisionTreeClassifier

from sklearn.model_selection import train_test_split

from sklearn.datasets import make_hastie_10_2

import matplotlib.pyplot as plt

nnn HELPEE FU]VCTIUN" GET ERROR RATE —S========================================!'lI'!Il
def get_error_rate(pred, Y):
return sum(pred '= Y) / float(len(Y))

def print_error_rate(err):
print ('Error rate: Training: 7.4f - Test: J.4f' % err)

wnn HELPER FUNCTION: GENERIC CLASSIFIER ==============s==cs==ccs=ocos=ooo=ooc /00
def generic_clf(Y_train, X_train, Y_test, X_test, clf):

clf.fit(X_train,Y_train)

pred_train = clf.predict(X_train)



nnn

def

nmnn

def

pred_test = clf.predict(X_test)
return get_error_rate(pred_train, Y_train), \
get_error_rate(pred_test, Y_test)

ADABOOST IMPLEMENTATION =========================s===s==s=s==s===s==========/ll!l
adaboost_clf(Y_train, X_train, Y_test, X_test, M, clf):

n_train, n_test = len(X_train), len(X_test)

# Inittalize weights

w = np.ones(n_train) / n_train

pred_train, pred_test = [np.zeros(n_train), np.zeros(n_test)]

for i in range(M):
# Fit a classifier with the specific weights
clf . fit(X_train, Y_train, sample_weight = w)
pred_train_i = clf.predict(X_train)
pred_test_i = clf.predict(X_test)
# Indicator function
miss = [int(x) for x in (pred_train_i != Y_train)]
# Equivalent with 1/-1 to update weights
miss2 = [x if x==1 else -1 for x in miss]
# Error
err_m = np.dot(w,miss) / sum(w)
# Alpha
alpha_m = 0.5 * np.log( (1 - err_m) / float(err_m))
# New weights
w = np.multiply(w, np.exp([float(x) * alpha_m for x in miss2]))
# Add to prediction
pred_train = [sum(x) for x in zip(pred_train,
[x * alpha_m for x in pred_train_il)]
pred_test = [sum(x) for x in zip(pred_test,
[x * alpha_m for x in pred_test_i])]

pred_train, pred_test = np.sign(pred_train), np.sign(pred_test)

# Return error rate in train and test set

return get_error_rate(pred_train, Y_train), \
get_error_rate(pred_test, Y_test)

PLOT FUNCTION ===============S====S=S==S=S=SSSSSSSsSsSsSsSsssssssssssssssss=s===s00
plot_error_rate(er_train, er_test):
df _error = pd.DataFrame([er_train, er_test]).T
df_error.columns = ['Training', 'Test']
plotl = df_error.plot(linewidth = 3, figsize = (8,6),

color = ['lightblue', 'darkblue'], grid = True)
plotl.set_xlabel ('Number of iterations', fontsize = 12)
plotl.set_xticklabels(range(0,450,50))
plotl.set_ylabel('Error rate', fontsize = 12)
plotl.set_title('Error rate vs number of iterations', fontsize = 16)
plt.axhline(y=er_test[0], linewidth=1, color = 'red', 1ls = 'dashed')



passei 1
passei 2
passei 3

plt.show()

mun MATN SCRIPT =============================================================/11lll

if

__name__ == '__main__":

# Read data

X, y = make_hastie_10_2()
df = pd.DataFrame(x)
df['vy'] =y

# Split into training and test set

train, test = train_test_split(df, test_size = 0.2)
X_train, Y_train = train.iloc[:,:-1], train.iloc[:,-1]
X_test, Y_test = test.ilocl[:,:-1], test.iloc[:,-1]

print('passei 1')

# Fit a simple decision tree first
clf_tree = DecisionTreeClassifier (max_depth = 1, random_state = 1)
er_tree = generic_clf(Y_train, X_train, Y_test, X_test, clf_tree)

print('passei 2')

# Fit Adaboost classifier using a dectsion tree as base estimator
# Test with different number of iterations
er_train, er_test = [er_tree[0]], [er_treel[1]]

x_range = range(10, 410, 10)

for i in x_range:
er_i = adaboost_clf(Y_train, X_train, Y_test, X_test, i, clf_tree)
er_train.append(er_i[0])
er_test.append(er_i[1])

#er_i = adaboost_clf(Y_train, X_train, Y_test, X_test, 50, clf_tree)
#er_train. append(er_<[0])
#er_test.append(er_i[1])

print('passei 3')

# Compare error rate vs number of iterations
plot_error_rate(er_train, er_test)
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