e3> 4:3) 1 - &% [0]Y)3 Linear Regression

ERGIR, BAVRERBEETREIMERLEE)T, FNABT—TRAE=E.

RS5O

EHINE—DF, BNESR2ER—TTRETME MO, UFNERRENFE, RIRIFEE—FRED
ETHERNIE, EESRAETRNBHAR—FMNDE, XREWEESMHTHBEFE, RIMUMX
Lo RS A O EHE R AR AR .
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In [1]:

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt
gmatplotlib inline

In [2]:

import os

path = 'exldatal.txt'

data = pd.read csv(path, header=None, names=[ 'Population’', 'Profit'])
data.head()

Out[2]:

Population| Profit

0|6.1101 17.5920

1)|5.5277 9.1302

8.5186 13.6620

2
3|7.0032 11.8540
4]5.8598 6.8233




In [3]:
data.describe()

Out[3]:

Population Profit

count | 97.000000 |97.000000

mean |8.159800 |5.839135

std |[3.869884 |5.510262

min |5.026900 |-2.680700

25% |[5.707700 |1.986900

50% |6.589400 |4.562300

75% |8.578100 |7.046700

max |22.203000 (24.147000

BMNEHXMNENNAERNE—TEIE

In [4]:
data.plot(kind='scatter', x='Population', y='Profit', figsize=(12,8))
Oout[4]:

<AxesSubplot:xlabel='Population', ylabel='Profit'>
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BATEFE X — T RS IAAN R ARSI

In [5]:

def computeCost(X, y, theta):
inner = np.power(((X * theta.T) - y), 2)
return np.sum(inner) / (2 * len(X))

FEERMAR1T), HEMSHNTHTARITE, RETHRE

In [6]:

data.insert(0, 'Ones', 1)

MAERMNDEL LS

In [7]:

# set X (training data) and y (target variable)
cols = data.shape[l]

X = data.iloc[:,0:cols-1]

y data.iloc[:,cols-1:cols]

MAEFANIRER —TGERAXHyY S S EH

In [8]:
X.head()

Out[8]:

Ones | Population

0|1 6.1101

11 5.5277

1 8.5186

2
3|1 7.0032
4|1 5.8598




In [9]:
y.head()

Out[9]:

Profit

0]17.5920

1]9.1302

13.6620

2
3|11.8540
46.8233

AT EWnumpyFBRETTE, HANIREXNXMYHITIIE, HXthetattTH)Ia1L

In [10]:

X np.matrix(X.values)
y = np.matrix(y.values)
theta = np.matrix(np.array([0,0]))

theta #JIa L ERER

In [11]:
theta
Out[1ll]:

matrix([[0, 0]1])

B shapeP] AR & FEREAILEHY

In [12]:
X.shape, theta.shape, y.shape
out[1l2]:

(97, 2), (1, 2), (97, 1))

THTEANRE TR, tifthetaRINIFIIA1 R0

In [13]:
computeCost (X, y, theta)
Out[13]:

32.072733877455676

o, BIREBEUMZIMBETERE, XEBMNEXT — TR



In [14]:

def gradientDescent(X, y, theta, alpha, iters):
temp = np.matrix(np.zeros(theta.shape))
parameters = int(theta.ravel().shape[l])
cost = np.zeros(iters)

for i in range(iters):
error = (X * theta.T) -y

for j in range(parameters):
term = np.multiply(error, X[:,]J])
temp[0,j] = theta[0,j] - ((alpha / len(X)) * np.sum(term))

theta = temp
cost[i] = computeCost(X, y, theta)

return theta, cost

Mgt — LR E -F IR -FHRIRE

In [15]:

alpha = 0.01
iters = 1000

IR AR E TR, RIFBIGER, MHEESHtheta

In [16]:

g, cost = gradientDescent(X, y, theta, alpha, iters)
g

Out[16]:

matrix([[-3.24140214, 1.1272942 1])

REREACENERSZTEN R

In [17]:
computeCost (X, vy, 9)
Out[1l7]:

4.515955503078914

AN UARBARCHNEN N RR RIS



In [18]:

X = np.linspace(data.Population.min(), data.Population.max(), 100)
£ g[(o, 0] + (910, 11 * x)

fig, ax = plt.subplots(figsize=(12,8))

ax.plot(x, £, 'r', label='Prediction')
ax.scatter(data.Population, data.Profit, label='Traning Data')
ax.legend(loc=2)

ax.set xlabel('Population')

ax.set ylabel('Profit')

ax.set title('Predicted Profit vs. Population Size')
Out[18]:
Text(0.5, 1.0, 'Predicted Profit vs. Population Size')

Predicted Profit vs. Population Size
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HETERHSXEARNEZRESRAN (RE) , BMFIUEANEELR. XEEIE,
ANMRBZTORE, BMAMIEFE TR ML 2 M THEEE, ERERZEERAZIXF.

XM F AR



In [19]:

fig, ax = plt.subplots(figsize=(12,8))
ax.plot(np.arange(iters), cost, 'r')
ax.set xlabel('Iterations')

ax.set ylabel('Cost')

ax.set title('Error vs. Training Epoch')

out[19]:
Text(0.5, 1.0, 'Error vs. Training Epoch')

Error vs. Training Epoch
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ZEE%%0OYT

EEZTEFH, HMNBERASTELMEE, XTFE2— B NMEIEF.

In [27]:
path = 'exldata2.txt'
data2 = pd.read _csv(path, header=None, names=['Size', 'Bedrooms', 'Price'])

data2.head()

out[27]:

Size |Bedrooms| Price
0(2104 |3 399900
1[1600 |3 329900
2(2400(3 369000
3(1416|2 232000
43000 |4 539900




XL H, Bl G T BIRTGIEN T, XEBAIXNEEEHRT 73—, FIBpandasF] IAIFE 5 ERY

S

In [28]:

data2 =

data2.head()

Out[28]:

(data2 - data2.mean()) / data2.std()

Size

Bedrooms

Price

0|0.130010

-0.223675

0.475747

1)|-0.504190

-0.223675

-0.084074

0.502476

-0.223675

0.228626

-1.837767

-0.867025

1.257476

2
3(-0.735723
4

1.090417

1.595389

MARMNTNE P TRNEE, EEF—TTRANMATLIEL D . TR, XRBEUEXERE NS,

In [29]:

# add ones column
data2.insert (0, 'Ones', 1)

# set X (training data) and y (target variable)
cols = data2.shape[l]

X2 data2.iloc[:,0:cols-1]

y2 data2.iloc[:,cols-1:cols]

# convert to matrices and initialize theta

X2 = np.matrix(X2.values)
y2 = np.matrix(y2.values)
theta2 = np.matrix(np.array([0,0,0]))

# perform linear regression on the data set
g2, cost2 = gradientDescent(X2, y2, theta2, alpha, iters)

# get the cost (error) of the model
computeCost (X2, y2, g2)

(47, 4)
out[29]:

0.13070336960771892

EERENE—THE TENERE L —FhcostehFiE T HE THREZEFES SN, ELLFAIIAEH
sk



In [30]:

fig, ax = plt.subplots(figsize=(12,8))
ax.plot(np.arange(iters), cost2, 'r')
ax.set xlabel('Iterations')

ax.set ylabel('Cost')

ax.set title('Error vs. Training Epoch')

out[30]:
Text(0.5, 1.0, 'Error vs. Training Epoch')
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FBRIALE, BABIFIBAE, LMTS E%ﬁ@EOAEﬁ%MﬁﬁﬂlﬁazﬁfTﬁ%m@@,
AIAE#IAM., MERKNIHKE— Fscikit-learnZE M EIVIRERIER ., BT ZTELMEITEHTHERRIR]
MER, XBEHMMXENE—PRTELE M ETH ﬁwﬁ,%QE%ﬁEEﬁ%TMQEEﬂ,@mEE%
STE—H.

In [31]:

from sklearn import linear model
model = linear model.LinearRegression()
model.fit (X, y)

Out[31]:

LinearRegression()
AEBETIE!

& TRBENAIA—TRENINGER



In [21]:

X = np.array(X[:, 1].Al)
f = model.predict(X).flatten()

fig, ax = plt.subplots(figsize=(12,8))

ax.plot(x, £, 'r', label='Prediction')
ax.scatter(data.Population, data.Profit, label='Traning Data')
ax.legend(loc=2)

ax.set xlabel('Population')

ax.set ylabel('Profit')

ax.set title('Predicted Profit vs. Population Size')

IndexError Traceback (most recent cal
1 last)
<ipython-input-21-6db56d5b5a9a> in <module>
1 X.shape, y.shape
--=-=> 2 x = np.array(X[:, 1].Al)
3 £ = model.predict(X).flatten()

4
5 fig, ax = plt.subplots(figsize=(12,8))

~\anaconda3\lib\site-packages\numpy\matrixlib\defmatrix.py in _ geti
tem (self, index)

191
192 try:
--> 193 out = N.ndarray. getitem (self, index)
194 finally:
195 self. getitem = False

IndexError: index 1 is out of bounds for axis 1 with size 1

SRR FILE R, KT &MET, KRAMBTRE,

Zmz Y3
BTR, BBHRE—TSHREENIR

In [200]:

import numpy as np

import matplotlib.pyplot as plt

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

# WEEHIE, XI51E(—%) , yRiE

X = np.random.uniform(-3, 3, size=100)

X = x.reshape(-1, 1)

y 0.5 * x**2 + x + 2 + np.random.normal(0, 1, 100)

EEE—TEHE



In [201]:
plt.scatter(x, y)
Out[201]:

<matplotlib.collections.PathCollection at 0x1fdddlc2580>
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In [202]:
# BIEIIRHBANGHEARKL S, REdegree XE

poly = PolynomialFeatures(degree=2)

H#EItIFHER
poly.fit(X)
HERIRER, HIEHTIFIL.

X2 = poly.transform(X)

X2[:5,:]

out[202]:

array([[ 1. , 0.99215687, 0.98437525],
[ 1. , 0.79021798, 0.62444446],
[ 1. , 1.89539239, 3.59251231],
[ 1. , —2.59161161, 6.71645076],
[ 1. , -0.92766681, 0.8605657 ]11])

F—HBIEXORE, FINRESR, BINRFEA2JRBHFES"



In [203]:

# V4 EETRE

lin reg2 = LinearRegression()

lin reg2.fit (X2, y)

y_predict2 = lin reg2.predict(X2)

plt.scatter(x, y)

#np.sort#if/%, np.argsortfit/ZE5/
plt.plot(np.sort(x), y predict2[np.argsort(x)], color='r')

out[203]:

[<matplotlib.lines.Line2D at 0x1£ddd480130>]




