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Decision trees, overarching aims

Nearest Neighbors

import mglearn

import numpy as np

from sklearn import linear_model

from sklearn.linear_model import LinearRegression
import matplotlib.pyplot as plt

from sklearn.preprocessing import PolynomialFeatures
from sklearn.pipeline import Pipeline

from sklearn.neighbors import KNeighborsClassifier

# Generate sample data

X = np.sort(5*np.random.rand(40,1), axis=0)
y = X*x*3

y=y.ravel()

# Add noise to targets
X[::4] +=(0.5 - np.random.rand(1))
y[::5] +=(0.5 - np.random.rand(8))

a=np.array (X)
b=np.array(y)

X_train=al[:19]
X_test=a[19:]
y_train=b[:19]
y_test=b[19:]

model=Pipeline([(’poly’, PolynomialFeatures(degree=3)),(’linear’, LinearRegression(fit_intercept=I
model=model.fit(X_train, y_train)
pred=model.predict (X_test)
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poly=PolynomialFeatures(degree=3)
poly.fit_transform(X_train, y_train)
plt.scatter(X_test, y_test)
plt.plot(X_test, pred, color=’green’)
plt.show()

print (model.score(X_test,y_test))

print ("-----——--—- K-Nearest Neighbors------- ")

""inetighbors_settings=range(1,11)

for n_neighbors in neighbors_settings:
clf=KNeighborsClassifier(n_neighbors=n_neighbors)
clf.fit(X_train, y_train)
training_accuracy.append(clf.score(X_train, y_train))
test_accuracy.append(clf.score(X_test, y_test))

print (mglearn.plots.plot_knn_regression(n_neighbors=3))"""
from sklearn.neighbors import KNeighborsRegressor

X, y=mglearn.datasets.make_wave(n_samples=40)
reg = KNeighborsRegressor (n_neighbors=3)
reg.fit(X_train, y_train)

Decision trees and Regression

import numpy as np

import matplotlib.pyplot as plt

from sklearn.preprocessing import PolynomialFeatures
from sklearn.linear_model import LinearRegression

steps=250

distance=0
x=0
distance_list=[]
steps_list=[]
while x<steps:
distance+=np.random.randint(-1,2)
distance_list.append(distance)
x+=1
steps_list.append(x)
plt.plot(steps_list,distance_list, color=’green’, label="Random Walk Data")

steps_list=np.asarray(steps_list)
distance_list=np.asarray(distance_list)

X=steps_list[:,np.newaxis]

#Polynomial fits

#Degree 2

poly_features=PolynomialFeatures(degree=2, include_bias=False)
X_poly=poly_features.fit_transform(X)
lin_reg=LinearRegression()

poly_fit=lin_reg.fit(X_poly,distance_list)
b=lin_reg.coef_



c=lin_reg.intercept_

print ("2nd degree coefficients:")
print ("zero power: ",c)

print ("first power: ", b[0])
print ("second power: ",b[1])

z = np.arange(0, steps, .01)
z_mod=b[1]*z**2+b[0] *z+c

fit_mod=b[1]*X**2+b[0] *X+c
plt.plot(z, z_mod, color=’r’, label="2nd Degree Fit")
plt.title("Polynomial Regression")

plt.xlabel("Steps")
plt.ylabel("Distance")

#Degree 10
poly_features10=PolynomialFeatures(degree=10, include_bias=False)
X_polyl0=poly_features10.fit_transform(X)

poly_£it10=1lin_reg.fit(X_polyl0,distance_list)

y_plot=poly_£it10.predict(X_poly10)
plt.plot(X, y_plot, color=’black’, label="10th Degree Fit")

plt.legend()
plt.show()

#Deciston Tree Regression

from sklearn.tree import DecisionTreeRegressor
regr_1=DecisionTreeRegressor (max_depth=2)
regr_2=DecisionTreeRegressor (max_depth=5)
regr_3=DecisionTreeRegressor (max_depth=7)
regr_1.fit(X, distance_list)

regr_2.fit(X, distance_list)

regr_3.fit(X, distance_list)

X_test = np.arange(0.0, steps, 0.01)[:, np.newaxis]
y_1 = regr_1.predict(X_test)

y_2 = regr_2.predict(X_test)

y_3=regr_3.predict (X_test)

# Plot the results
plt.figure()
plt.scatter(X, distance_list, s=2.5, c="black", label="data")
plt.plot(X_test, y_1, color="red",

label="max_depth=2", linewidth=2)
plt.plot(X_test, y_2, color="green", label="max_depth=5", linewidth=2)
plt.plot(X_test, y_3, color="m", label="max_depth=7", linewidth=2)

plt.xlabel("Data")
plt.ylabel("Darget")
plt.title("Decision Tree Regression")
plt.legend()

plt.show()



