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HE21 A MEET

# AR ISR

import pylab

import numpy

® = numpy.linspace(-1,1,100)

signall =0 4 x & F Xix K s

noise = numpy.random.normal (0,0.1,100)
y = signal + noise

pylab.plot (signal, 'b'j;
pylab.plot(y,'g"')

pylab.plot (noise, 'r')
pylab.xlabel ("x")

pylab.ylabel ("y")
pylab.legend(["Without Noise", "With Noise", "Noise"], loc = 2)

x train = x[0:80]
y Erain = y[0:80]
# BRI 1

pylab. figure ()
degree = 2
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X train = numpy.column stack ([numpy.power (x train,i) for i in xrange (0,degree)])

model = numpy . dot (numpy .dot (numpy.linalg.inv (numpy.dot (X train.transpose(),X train)),
X train.transpose()),y.train)

pylab.plec(xyy, "gt)

pylab.xlabel {"x")

pylab.ylabel ("y")

predicted = numpy.dot (model, [numpy.power (x,1i) for i in xrange(0,degree)])

pylab.plot (x, predicted,'r')

pylab.legend(["Actual®™, "Predicted"], loec = 2)

tfain_rmsel = numpy . sgrt (numpy . sum (numpy . dot (y[0:80] - predicted[0:80], y train -
predicted([0:80])))

test rmsel = numpy.sqrt (numpy.sum(numpy.deot (y[80:] ~ predicted[80:]1, y[80:] -
predicted[80:])))

print ("Train RMSE (Degree = 1}", train rmsel)

print("Test RMSE (Degree = 1}", test rmsel)

# MR 2

pylab.figure ()

degree = 3

X train = numpy.column stack ([numpy.power (x train,i) for i in xrange (0,degree)])

model = numpy.dot (numpy . dot (numpy.linalg.inv (numpy.dot (X train.transpose(),X train)),
X train.cranspose (}),y train)

pylab.plot (x,y,'qg")

pylab.xlabel ("x")

pylab.ylabel ("y")

predicted = numpy.dot (model, [numpy.power (x,i) for i in xrange (0,degree)])

pylab.plot (x, predicted,'r')

pylab.legend(["Actual®, "Predicted"], loec = 2)

train rmsel = numpy.sqrt (numpy.sum(numpy.dot(y[0:80] - predicted[0:80],
y train - predicted[0:80])))

test rmsel = numpy.sqrt (numpy.sum(numpy.dot (y[80:] - predicted([80:],
vi80:]~ predicted[80:])1))

print (YTrain BMSE. (Degree = 2)", train rmsel)

print ("Test RMSE '(Degree = 2)", test mmsel)

# BRI 8

pylab. figure ()

degree = 9

X train = numpy.column stack ([numpy.power (x train,i) for i in xrange (0,degree)])

model = numpy.dot (numpy.dot (numpy . 1inalg. inv (numpy.dot (X train.transpose(),X train)),
X train.eranspose(l), vy train)

pylab.plot (x, v, dh)

pylab.xlabel ("x")
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pylabiylabel ("y")

predicted = numpy.dot (model, [numpy.power (x,1) for i in xrange (0,degree)])

pylab.plot(x, predicted,'x!')

pylab.legend(["Actual", "Predicted"], loc = 3)

train rmse2 = numpy.sqrt (numpy.sum(numpy.dot (yv[0:80] - predicted[0:80],
y.train - predicted{0280]))) ‘ ;

test rmse2 = numpy.sqgrt (numpy.sum(numpy.dot (y[80:] - predicted(B80:],
viB80:) - predicted[80:1)))

print ("Train RMSE|(Degree = /8)", train rmse?]

print(fTest RMSE (Degree.= 8)", test rmse?)

# v

Train RMSE (Degree = 1) 3.50756834691

Test RMSE (Degree = 1) 7.69514326946

Train RMSE (Degree = 2) 0.91896252959

Test RMSE (Degree = 2) 0.446173435392 4
Train RMSE (Degree = 8) 0.897346255079 :

Test RMSE (Degree = 8) 14.1908525449
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