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O ZiEErEo3E ([EF) (Logistic Regression) , 22— NEIIFAEE,
BEERTSE, BFRANHJLRET, ZiEEIT

O A TEM 552K, ERERMZE— B EREE
O ZiEHF o REI G —MEARREL, ENZiEEFEEL (Logistic
JJ
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#1841 R4 1P EEHEESEINTCETRG
import numpy as np
import matplotlib.pyplot as plt
def initPlot():
plt.figure()
plt.title("House Price vs House Area’)
plt.xlabel('House Price') #x3tr&ENF .
plt.ylabel('House Area') #yifitr&E N F 160 —
plt.grid(True) # B RMH& -
return plt
xTrain0 = np.array([[3.32, 94], [3.05, 120], t={ ' .
155]) #FEHRIFRAOREE f e T < e
yTrain0 = np.array([0, 0, 0, 0, 0]) #y=0FK/R~AHT T
xTrain1 = np.array([[3.36, 78], [2.70, 75], .| .
125]]) #RiEPIFERIEES R
yTrain1 = np.array([ 1, 1, 1, 1, 1]) #y=1FRIF=. House Prce
plt = initPlot()
plt.plot(xTrainO[;, 0], xTrain0[;, 1], 'k+") #kFTREE, +FTREBIFIRATF
plt.plot(xTrain1[;, 0], xTrain1[;, 1], 'ro') #r&xRLAE, oFX AR AERET
plt.show()

House Price vs House Area

b/4Y
[1] https://matplotlib.org/stable/gallery/index



@ LogisiticRegression3g

O sFEScikit-learnEEAYLogisticRegressionZ& BB E 9> 2550

O from sklearn.linear model import LogisiticRegression

O model=LogisticRegression(penalty="I2', dual=False, tol=0.0001,
C=1.0, fit_intercept=True, intercept scaling=1, class weight=None,
random state=None, solver='liblinear', max iter=100,
multi_class="ovr', verbose=0, warm start=False, n jobs=1)

v penalty: IENMEEL, wliREH “L1° #1 "L2"
v solver: (LILEIRIZFSEL
- liblinear: {ERARI NREASIECILICIRIEREY
- |bfgs: IAGERGERT—H
-» newton-cqg: tEFIHEFREE—H
- sag: FEHLFIIEERE TE
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@ LogisiticRegression3g

O sFEScikit-learnEEAYLogisticRegressionZ& BB E 9> 2550
O from sklearn.linear model import LogisiticRegression

O model=LogisticRegression(penalty="I2', dual=False, tol=0.0001,
C=1.0, fit_intercept=True, intercept scaling=1, class weight=None,
random state=None, solver='liblinear', max iter=100,

multi_class="ovr', verbose=0, warm start=False, n jobs=1)

v multi_class: $EAERSH
v class weight: ZEBINESE]
v fit_intercept: REEFEEIR
v' max_iter: BEiIABERAIGARIEUREL
O ISR fit(X, y). FUURZEL predict(X). FUNHIZRERE]
predict proba(X), i10E1E score(X, y)
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05— EH)I5630E
v' xTrain = np.array([[94], [120], [160], [170], [155], [78], [75], [80], [100], [125]])
v yTrain = np.array([0, 0,0,0,0,1,1, 1,1, 1])
O %% fBl#ELogisticRegressiondIZRIFHIE
v from sklearn.linear model import LogisticRegression #5 A3
v model = LogisticRegression(solver = "lbfgs") #BI&X%, BIALIEIRRL-BFGS
O%E=4: PTE
v modelfit(xTrain, yTrain) ##17Hl&
v print(model.intercept ) ##iHH &R
v print(model.coef ) ##IHRIER
O 502 XSFEER TTm
v' newX = np.array([[100], [130]]) #&ENXFFtEA
v' newY = print(model.predict(newX)) ##iH
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#AG 4.2 EF Scikit-learn FESKfRFE BIFSETRNIa) 2R
import numpy as np
import matplotlib.pyplot as plt

from sklearn.linear model import LogisticRegression

xTrain = np.array([[94], [120], [160], [170], [155], [78],
[125]])

yTrain = np.array([0,0,0,0,0,1, 1,1, 1, 1])

model = LogisticRegression(solver = "Ibfgs")
model.fit(xTrain, yTrain)

newX = np.array([[100], [1301]])

newY = model.predict(newX)

def initPlot():
plt.figure()
plt.title("House Price vs Is Easy To Sell’)
plt.xlabel('House Price")
plt.ylabel('ls Easy To Sell’)
plt.grid(True)
return plt

[75], [80], [100],
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{Lh84.2

plt = initPlot()

plt.plot(xTrain[:5,0], yTrain[:5], 'k+")
plt.plot(xTrain[5:,0], yTrain[5:], 'r0")

print ("model.coef : ", model.coef )

print ("model.intercept_: ", model.intercept )

#i+E S EINSE x B
split x = -model.intercept_[0] / model.coef [0][0]
print("EIRIFE x H: %.2f" % split_x)

x = np.linspace(30, 200, 10000)

y = 1 / (1 + npexp(-x * np.reshape(model.coef,

model.intercept [0])))

plt.plot(x, y, 'g-) #I&NFFRFER'g-', FTREHIZEBHILELE
#en | AT

plt.plot([split x]*2, [0, 1], 'b-")

plt.text(split x, 0.5, "({:.2f}, {})".format(split_x, 0.5))
plt.show()

[-11)[0]

+
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House Price
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@ AN SR =]

O KU LSRRI BinaH 2R, LSRRI BRI ATy

max imizei ':y(” log( 1 —)+( — ¥y log(1- : 0
m == WX l+e™?

O &R0 RRASERRSEA A WIS ARHETIE, EFEbn RRSERRZE51 0 A9

SHIEARF T
O R Bir—iREH TRIMUMARERAN, L(w) HFROIREREL (Loss
Function)

L(w)= —ZH ~y" log( —) — (1= »")log(1- ——w)
m I+e l+e

min L(w)
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#10 4.3 ETHE NEEBE X KERE EF LTl o) &R

import numpy as np

import matplotlib.pyplot as plt

from bgd optimizer import bgd optimizer

def normalize(X, mean, std): #34EUEHTIA—LAIREL
return(X-mean)/std

def make_ext(x): #3F x #17H &, IA—1 = 1 895!
ones = np.ones(1)[;, np.newaxis] #4£p< 1 NRAIE
new x = np.insert(x, 0, ones, axis = 1)
return new_x

def logistic_fun(z):
return 1./(1 + np.exp(-z))

def cost_fun(w, X, y):
tmp = logistic_fun(X.dot(w)) #Z14REL, 3k
cost = -y.dot(np.log(tmp) - (1 - y).dot(np.log(1 - tmp)))
return cost

def grad fun(w, X, y): #=ERAT 4.12 & w B9 E
loss = X.T.dot(logistic_fun(X.dot(w)) - y) / len(X)
return loss




SRR

mean = xTrain.mean(axis = 0) #i)||&EEEFYE

std = xTrain.std(axis = 0) #J)||Z&EHEFE

xTrain_norm = normalize(xTrain, mean, std) #|3—{t &z
np.random.seed(0)

init W = np.random.random(3) #BE##JA w, B3E w0, w1, w2
xTrain_ext = make_ext(xTrain_norm)

#RFE = XIS E TREREY

iter count, w = bgd _optimizer(cost fun, grad fun, init W, xTrain_ext, yTrain, Ir
= 0.001, tolerance = 1e-5, max_iter = 100000000)

wO,wl,w2 =w

#HoHDRD B,

x1 = np.array([2.7, 3.3, 4.0])

x1 _norm = (x1 - mean[0]) / std[0]

x2_norm = -(W0 + w1 * x1_norm) / w2 #fl&8h%: wO+w1*x1+w2*x2=0

x2 = std[1] * x2_norm + mean[1] # B T&HIERRARGH x B, BELHEEHIT
= e S

plt.plot(x1, x2, 'b-")

plt.show()

D21 /A0
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