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sklearn.linear_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)

solverSEIAVIEFE -

o “liblinear”: /NAERAVEIES
e “Ibfgs”, “sag” or “newton-cg”: KENERAVEIESE A K Z 55 2K (a)

e “sag”: MAHIEURESE

In [1]:

# ZBHEHTEE Logistic
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1) FENFIHIEEND X
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In [2]:

from sklearn.datasets import load_digits

In [3]:
digits = load_digits()

In [4]:
digits
Outl4]:

{'data": array([[ 0., O, 5.,.., 0., 0., 0.],
[0, O, O,..10., 0. 0.l
[0, O, O, ..16., 9., 0.],



[O, O, 1,.. 6., 0,
[0, 0., 2,..12, O.

[0., 0,10, ..12, 1
'target": array([0, 1, 2, ..., 8
'target_names': array([0, 1, 2, 3, 4, 5, 6, 7, 8, 9]),
'images': array([[[ 0., 0., 5, ..., 1

[0, 0,13, ..,15., 5., 0.],

[0, 3.,15, .., 1., 8., 0.,

12.
12.

[0, 4.,1,..,12, 7., 0.],
[0, 2,14, ..,12,, 0., 0.],
[0, O, 6.,.. 0, 0, 0.1],

[0, 4.,16., ...,16., 6., 0.],

[0, 8,16, .., 16., 8., 0.],

[0, 1, 8., ..12, 1, 0.1,
'DESCR'": ".. _digits_dataset:\n\nOptical recognition of handwritten digits dataset\n——
———————————————————————————————————————————————— \n\n**Data Set Characte



ristics:**\n\n  :Number of Instances: 5620\n :Number of Attributes: 64\n :Attribut
e Information: 8x8 image of integer pixels in the range 0..16.\n  :Missing Attribute Val
ues: None\n :Creator: E. Alpaydin (alpaydin '@' boun.edu.tr)\n :Date: July; 1998\n\n
This is a copy of the test set of the UCI ML hand-written digits datasets\nhttp://archiv
e.ics.uci.edu/ml/datasets/Optical+Recognition+of+Handwritten+Digits\n\nThe data set
contains images of hand-written digits: 10 classes where\neach class refers to a digit.
\n\nPreprocessing programs made available by NIST were used to extract\nnormalized
bitmaps of handwritten digits from a preprinted form. From a\ntotal of 43 people, 30
contributed to the training set and different 13\nto the test set. 32x32 bitmaps are divi
ded into nonoverlapping blocks of\n4x4 and the number of on pixels are counted in ea
ch block. This generates\nan input matrix of 8x8 where each element is an integer in th
e range\n0..16. This reduces dimensionality and gives invariance to small\ndistortions.\
n\nFor info on NIST preprocessing routines, see M. D. Garris, J. L. Blue, G.\nT. Candela
, D. L. Dimmick, J. Geist, P. J. Grother, S. A. Janet, and C.\nL. Wilson, NIST Form-Base
d Handprint Recognition System, NISTIR 5469,\n1994.\n\n.. topic:: References\n\n -
C. Kaynak (1995) Methods of Combining Multiple Classifiers and Their\n  Applications
to Handwritten Digit Recognition, MSc Thesis, Institute of\n  Graduate Studies in Sci
ence and Engineering, Bogazici University.\n - E. Alpaydin, C. Kaynak (1998) Cascadin
g Classifiers, Kybernetika.\n — Ken Tang and Ponnuthurai N. Suganthan and Xi Yao an
d A. Kai Qin.\n Linear dimensionalityreduction using relevance weighted LDA. School
of\n  Electrical and Electronic Engineering Nanyang Technological University.\n 200
5.\n - Claudio Gentile. A New Approximate Maximal Margin Classification\n  Algorith
m. NIPS. 2000."}

In [5]:

train = digits.data
target = digits.target
images = digits.images

In [6]:

import matplotlib.pyplot as plt
Y% matplotlib inline

# plt.imshow(images[0])
plt.imshow(train[0].reshape(8,8))

Out[6]:

<matplotlib.image.Axeslmage at 0x112b40dd8>




In [7]:

from sklearn.model_selection import train_test_split
X_train,X_test,y_train,y_test = train_test_split(train,target)

& \##Eload_digits()

In [8]:

from sklearn.linear_model import LogisticRegression
BIEEARE, )IIZF0TN

In [9]:

logistic = LogisticRegression(C=0.1)

# CHESTI R DIFIRZE/HEE
# CHX, DIFANREMA
logistic.fit(X_train,y_train)

y_ = logistic.predict(X_test)

logistic.score(X_test,y_test)

/Library/Frameworks/Python.framework/Versions/3.6/lib/python3.6/site—packages/skl
earn/linear_model/logistic.py:432: FutureWarning: Default solver will be changed to 'Ibf
gs' in 0.22. Specify a solver to silence this warning.

FutureWarning)
/Library/Frameworks/Python.framework/Versions/3.6/lib/python3.6/site—packages/skl
earn/linear_model/logistic.py:459: FutureWarning: Default multi_class will be changed t
o 'auto' in 0.22. Specify the multi_class option to silence this warning.

"this warning.", FutureWarning)

Out[9]:
0.9755555555555555
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In [10]:
plt.figure(figsize=(10,16))

for i in range(100):
axes = plt.subplot(10,10,i+1)
data = X_test[i].reshape(8,8)
plt.imshow(data,cmap='gray')
t = y_test[i]
p = y_[i]
title = 'T:'+str(t) + '"\nP:'+str(p)
axes.set_title(title)
axes.axis('off")
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In [41]:

from sklearn.datasets import make_blobs
from sklearn.neighbors import KNeighborsClassifier

import numpy as np
import pandas as pd

RE=THIOR, FEVLEIE100T R

In [26]:

train,target = make_blobs(n_samples=150,n_features=2,centers=[[1,4],[3,2],[5,61])

In [40]:
plt.scatter(train[:,0],train[:,1],c=target)
Out[40]:

<matplotlib.collections.PathCollection at 0x1796dc50>
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In [42]:

logistic = LogisticRegression()
knnclf = KNeighborsClassifier()

logistic.fit(train,target)
knnclf.fit(train,target)
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In [44]:

# FKEND 57

xmin,xmax = train[:,0].min()-0.5, train[:,1].max()+0.5
ymin,ymax = train[:,1].min()-0.5, train[:,1].max()+0.5
In [45]:

i ZFZEHS

x = np.linspace(xmin,xmax,200)

y = np.linspace(ymin,ymax,200)

In [46]:

# xFflyzE X

xx,yy = np.meshgrid(x,y)

In [48]:

X_test = np.c_[xx.ravel(),yy.ravel()]

In [64]:
X_test.shape
Out[64]:
(40000, 2)

In [65]:

Out[65]:
<matplotlib.collections.PathCollection at Ox1bfcdddO>
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In [49]:
%time y1_ = logistic.predict(X_test)

Wall time: 3.97 ms

In [50]:
%time y2_ = knnclf.predict(X_test)

Wall time: 87.2 ms
oI E

In [55]:

from matplotlib.colors import ListedColormap

In [70]:

colormap = ListedColormap(['#taa00ff','#t00aaff', #taaffff'])
def draw_classifier_bounds(X_train,y_train,X_test,y_test):
plt.figure(figsize=(10,8))
axes = plt.subplot(111)

axes.scatter(X_test[:,0],X_test[:,1],c=y_test,cmap=colormap)
axes.scatter(X_train[:,0],X_train[:,1],c=y_train)

In [71]:

draw_classifier_bounds(train,target,X_test,y1_)

In [72]:

draw_classifier_bounds(train,target,X_test,y2_)
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In [74]:

samples = pd.read_csv('../data/adults.txt’)



In [75]:

samples.head(2)

Out[75]:
age workclass final_weight education education_num marital_status occupation relatic
, Adm- )
0 39 State-gov 77516 Bachelors 13 Never-married .
clerical
4 50 Self-emp- 83311 Bachelors 13~ Married-civ- Exec- Hu
not-inc spouse managerial
In [99]:

train = samples[['race','occupation’,'hours_per_week']].copy()

target = samples['sex']

In [100]:
train['race'].unique()

Out[100]:

array(['White', 'Black’, 'Asian—-Pac—-Islander’, 'Amer—Indian-Eskimo’,

'Other'], dtype=object)

In [101]:

race_dic = {
'White":0,
'‘Black':1,
'‘Asian—Pac—-Islander":2,
'Amer-Indian-Eskimo':3,
'‘Other":4

In [102]:

train['race'] = train['race'].map(race_dic)

In [104]:

unique_arr = train['occupation'].unique()
def transform_occ(x):
return np.argwhere(x == unique_arr)[0,0]

In [105]:

train['occupation'] = train['occupation'].map(transform_occ)

In [106]:

train



In [92]:

from sklearn.linear_model import LogisticRegression
from sklearn.neighbors import KNeighborsClassifier
from sklearn.model_selection import train_test_split

In [107]:

X_train,X_test,y_train,y_test = train_test_split(train,target,test_size=0.2,random_state=1)

In [117]:

logistic = LogisticRegression(C=100)
knnclf = KNeighborsClassifier(n_neighbors=9)

logistic.fit(X_train,y_train)
knnclf.fit(X_train,y_train)

y1_ = logistic.predict(X_test)
y2_ = knnclf.predict(X_test)

print(‘logistic score is %f'%logistic.score(X_test,y_test))

print('"knnclf score is %f'%knnclf.score(X_test,y_test))
logistic score is 0.681406

knnclf score is 0.714417

In [121]:

# A1 P8, IEETBRIEIE AR R EE

train = samples.drop('sex',axis=1).copy()
target = samples.sex

In [123]:
train.head(2)

Out[123]:
age workclass final_weight education education_num marital_status occupation relatic
, Adm- )
0 39 State-gov 77516 Bachelors 13 Never-married .
clerical
4 50 Self-emp- 83311 Bachelors 13~ Married-civ- Exec- Hu
not-inc spouse managerial

In [129]:

columns = train.columns[train.dtypes == object]
for column in columns:
unique_arr = train[column].unique()
def transform_obj(x):
return np.argwhere(x == unique_arr)[0,0]
trainfcolumn] = train[column].map(transform_obj)



In [130]:

train.dtypes

In [131]:

X_train,X_test,y_train,y_test = train_test_split(train,target,test_size=0.2,random_state=1)

In [138]:

logistic = LogisticRegression(C=0.01)
knnclf = KNeighborsClassifier(n_neighbors=5)

logistic.fit(X_train,y_train)
knnclf.fit(X_train,y_train)

y1_ = logistic.predict(X_test)
y2_ = knnclf.predict(X_test)

print(‘logistic score is %f'%logistic.score(X_test,y_test))
print('knnclf score is %f'%knnclf.score(X_test,y_test))

logistic score is 0.668356
knnclf score is 0.667895
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sklearn.linear_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)

solverSEIAVIEFE -

o “liblinear’: /NIERAVEIESE
e “Ibfgs”, “sag” or “newton-cg”: KINERAILIEER AR Z 5 KO

e “sag”: MAHIEURESE
In [1]:

1) FERFHIBRMND %
{EFAKNNS Logistic[E])Amm i 5 3%

In [2]:

In [3]:



In [4]:

Out[4]:

{'data": array([[ 0., O, 5.,.., 0., 0., 0.],
[0, O, O, .. 10, 0. O.]
[0, O, O, ..16., 9., 0.1,

[o
[0, 2 o
[ 0, o 10.,
'target": array([O 1 2 ., 8,9, 8],
'target_names": array([O, 2,3
'images': array([[[ 0., 0., 5, ..,
[0, 0,13, ..,15., 5., 0.],
[0, 3,15, .., 1., 8., 0.],
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In [6]:

Out[6]:

<matplotlib.image.Axeslmage at 0x112b40dd8>

In [7]:

SN\ #Eload_digits()

In [8]:
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In [9]:

/Library/Frameworks/Python.framework/Versions/3.6/lib/python3.6/site—packages/skl
earn/linear_model/logistic.py:432: FutureWarning: Default solver will be changed to 'Ibf
gs' in 0.22. Specify a solver to silence this warning.

FutureWarning)
/Library/Frameworks/Python.framework/Versions/3.6/lib/python3.6/site—packages/skl
earn/linear_model/logistic.py:459: FutureWarning: Default multi_class will be changed t
o 'auto' in 0.22. Specify the multi_class option to silence this warning.

"this warning.", FutureWarning)

Out[9]:
0.9755555555555555
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2) {EFimake_blobsP=4 IEEH#HITH %
£ f1{# fdatasets.make_blobsBlE— %5 =

In [41]:

BE=1H0 R, BEHLEIE1007T =

In [26]:

In [40]:

Out[40]:

<matplotlib.collections.PathCollection at 0x1796dc50>
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In [42]:

RENAEIRR, STARIRREITLEIE

In [44]:

In [45]:

In [46]:



In [48]:

In [64]:

Out[64]:
(40000, 2)

In [65]:

Out[65]:
<matplotlib.collections.PathCollection at Ox1bfcddd0>
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In [49]:

Wall time: 3.97 ms

In [50]:

Wall time: 87.2 ms
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3. {El

[3B178] FMFEUWNZES ATFS50K=ETT
EEadult.txt> 8, HERIZERELFEEIZRE, RIEFE. BRI, TERKEFTNN—D AL

In [74]:

In [75]:

Out[75]:

age workclass final_weight education education_num marital_status occupation relatic

0 39 State-gov 77516 Bachelors 13 Never-married AQm— r
clerical
4 50 Self-emp- 83311 Bachelors 13~ Married-civ- Exec- Hu
not-inc spouse managerial
In [99]:
In [100]:
Out[100]:

array(['White', 'Black’, 'Asian—-Pac—-Islander’, 'Amer—Indian-Eskimo',
'Other'], dtype=object)
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In [106]:

In [92]:

In [107]:

In [117]:

logistic score is 0.681406

knnclf score is 0.714417

In [121]:
In [123]:
Out[123]:
age workclass final_weight education education_num marital_status occupation relatic
. Adm- )
0 39 State-gov 77516 Bachelors 13 Never-married .
clerical
4 50 Selt-emp- 83311 Bachelors 13~ Married-civ- Exec- .
not-inc spouse  managerial
In [129]:
In [130]:
In [131]:
In [138]:

logistic score is 0.668356

knnclf score is 0.667895
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