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Machine Learning with sklearn @ DJ,Lim

o XE3E0=E FIHX| £ B R (classification), | (regression)0| ULt
e knn2 AFEXEZL A OlsHE &~ U= CHEX QI X|=3tE WH B0 LR, 2572t 2[#oll Tt AL

#i st=2 ZE &3

import matplotlib

from matplotlib import font_manager, rc
import matplotlib.pyplot as plt

import platform

path = "C:/Windows/Fonts/malgun.ttf"
if platform.system() == "Windows":
font_name = font_manager.FontProperties(fname=path).get_name()
rc('font', family=font_name)
elif platform.system()=="Darwin":
rc('font', family="AppleGothic')
else:
print("Unknown System")

matplot!lib.rcParams['axes.unicode_minus'] = False

%matplot!lib inline
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22 (Classification)
o BERETIsM U= 2] S2HA 2l|0|S(class label)S SHLIE 0f|Z5t= 20|Ct
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e 2}0|E2{2| X : Ipip install mglearn

# !pip install mglearn



Collecting mglearn

Obtaining dependency information for mglearn from https://files.pythonhosted.org/p
ackages/bb/8b/687d30a3df6b870af541dde6327423e35713e38243db135f57b4ebd054f3/mglearn-
0.2.0-py2.py3-none-any.whl .metadata

Downloading mglearn-0.2.0-py2.py3-none-any.whl.metadata (628 bytes)
Requirement already satisfied: numpy in c:WusersticolabWanaconda3W! ibifsite—-packages
(from mglearn) (1.24.3)
Requirement already satisfied: matplotlib in c:#usersitcolabitanaconda3it| ib#fsite-packa
ges (from mglearn) (3.7.2)
Requirement already satisfied: scikit—-learn in c:#userstifcolabtfanacondadit! ibfsite—pac
kages (from mglearn) (1.3.0)
Requirement already satisfied: pandas in c:#userstfcolabtfanaconda3dit! ibsite—packages
(from mglearn) (2.0.3)
Requirement already satisfied: pillow in c:#usersticolabtfanaconda3dit! ibsite—packages
(from mglearn) (9.4.0)
Requirement already satisfied: cycler in c:#userstfcolabtfanaconda3dit! ibsite—packages
(from mglearn) (0.11.0)
Requirement already satisfied: imageio in c:#usersticolabtfanaconda3it| ibWtsite—packages
(from mglearn) (2.26.0)
Requirement already satisfied: joblib in c:iusersiicolabtfanaconda3di| ib#site—packages
(from mglearn) (1.2.0)
Requirement already satisfied: contourpy>=1.0.1 in c:Wusersticolabfanaconda3di| ibtisite
-packages (from matplot!ib->mglearn) (1.0.5)
Requirement already satisfied: fonttools>=4.22.0 in c:Wusersicolabfanaconda3t| ibisit
e-packages (from matplotlib->mglearn) (4.25.0)
Requirement already satisfied: kiwisolver>=1.0.1 in c:Wusersicolabfanaconda3t| ibisit
e-packages (from matplotlib->mglearn) (1.4.4)
Requirement already satisfied: packaging>=20.0 in c:WuserstfcolabWanaconda3it| ibifsite-
packages (from matplotlib->mglearn) (23.1)
Requirement already satisfied: pyparsing<3.1,>=2.3.1 in c:#WusersifcolabWanaconda3it|ib
#site-packages (from matplotlib—>mglearn) (3.0.9)
Requirement already satisfied: python-dateuti|>=2.7 in c:Wusersticolabanaconda3t|ib
#site-packages (from matplotlib—>mglearn) (2.8.2)
Requirement already satisfied: pytz>=2020.1 in c:WusersticolabWWanaconda3i|ib#fsite—pac
kages (from pandas—->mglearn) (2023.3.post1)
Requirement already satisfied: tzdata>=2022.1 in c:WusersWcolabWanaconda3W! ibWsite-p
ackages (from pandas—>mglearn) (2023.3)
Requirement already satisfied: scipy>=1.5.0 in c:WusersticolabWanaconda3i|ib#fsite—-pac
kages (from scikit-learn->mglearn) (1.11.1)
Requirement already satisfied: threadpoolct!>=2.0.0 in c:fusersitcolabanaconda3tt!ib
fsite—-packages (from scikit—learn->mglearn) (2.2.0)
Requirement already satisfied: six>=1.5 in c:fuserstcolabanaconda3tf!| ibitsite—package
s (from python—dateutil>=2.7->matplot!|ib->mglearn) (1.16.0)
Downloading mglearn—0.2.0-py2.py3-none-any.wh!l (581 kB)
0.0/581.4 kB ? eta —:—:1—
10.2/581.4 kB ? eta —:—:—

- 30.7/581.4 kB 330.3 kB/s eta 0:00:02
- 30.7/581.4 kB 330.3 kB/s eta 0:00:02
92.2/581.4 kB 476.3 kB/s eta 0:00:02
581.4/581.4 kB 2.6 MB/s eta 0:00:00

Installing collected packages: mglearn
Successfully installed mglearn-0.2.0

import mglearn

import matplotlib.pyplot as plt
import pandas as pd

import numpy as np

%matplotlib inline
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mglearn.plots.plot_knn_classification(n_neighbors=3)
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mglearn.plots.plot_knn_regression(n_neighbors=1)
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mglearn.plots.plot_knn_regression(n_neighbors=3)
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In [11]:

In [12]:

In [13]:

Out[13]:
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from sklearn.neighbors import KNeighborsClassifier
from sklearn.model_selection import train_test_split

HIo|E ZH| & L=

X, y = mglearn.datasets.make_forge()

X_train, X_test, y_train, y_test = train_test_split(X, v,
random_state=0)

fig, axes = plt.subplots(1, 3, figsize=(10, 3))

for n_neighbors, ax in zip([1, 3, 9], axes):
# fit HHAEE= self QBHEEE el &LILC
# A 2 MEW fit HAEE s =0 & = UASUCTH
model = KNeighborsClassifier(n_neighbors=n_neighbors).fit(X, y)
mglearn.plots.plot_2d_separator(model, X,
fill=True, eps=0.5, ax=ax, alpha=.4)

mglearn.discrete_scatter (X[:, 0], X[:, 1], y, ax=ax)
ax.set_title("{} OI=".format(n_neighbors))
ax.set_xlabel ("S4& 0")
ax.set_ylabel ("S4 1")

axes[0] . legend(loc=3)

<matplotlib.legend.Legend at 0x25047457a50>
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o CO|Ef Al : [ AZ A RERH(Wisconsin Breast Cancer)H|0[E{ All
I.

M(malignant-2 ), ¥ (benign-sHEX| %2 Z)

from sklearn.datasets import load_breast_cancer
import matplotlib.pyplot as plt

cancer = load_breast_cancer ()
print("cancer.keys() : #n{}".format(cancer.keys()))
print("s2e OIS s : {}". format(cancer.data.shape))

cancer .keys()

dict_keys(['data', 'target', 'frame', 'target_names', 'DESCR', 'feature_names', 'fil
ename', 'data_module'])

S8 Holge &g - (569, 30)

feature O|E, class 0|

print("S4&0lS (featuer_names) : {}".format(cancer['feature_names']))
print("S2e dOIEHS &EH : ", cancer.data.shape)

print(

print("2ciA 0lS(target_names) : {}".format(cancer['target_names']))
print("2cHAYE MZE Iz : #n",np.bincount(cancer.target))

S 40lE(featuer_names) : ['mean radius' 'mean texture' 'mean perimeter' 'mean area'
'mean smoothness' 'mean compactness' 'mean concavity'
'mean concave points' 'mean symmetry' 'mean fractal dimension'
'radius error' 'texture error' 'perimeter error' ‘'area error'
'smoothness error' 'compactness error' 'concavity error'
'concave points error' 'symmetry error' 'fractal dimension error'
'worst radius' 'worst texture' 'worst perimeter' 'worst area'
'worst smoothness' 'worst compactness' 'worst concavity'
'worst concave points' 'worst symmetry' 'worst fractal dimension']
See Holeel Hel - (569, 30)

2l A 0lS(target_names) : ['malignant' 'benign']
2aAag ME Mz
[212 357]

* malignant(2-&):0 0| 21274
* benign(&4):1 0| 35774

CIOJE] Al Lt
o H|ES %%7| 2ol stratifyS cancer.targetZ X| &
from sklearn.model_selection import train_test_split

X = cancer.data
y cancer . target

X_train, X_test, y_train, y_test = train_test_split(X, v,
stratify=cancer. target,
random_state=77)



print( len(y_train) )
y_1_all = (y == 1).sum()
y_0_all = (y == 0).sum()

print(f"target y2 #n 02 I : {y_O_all} #n 12 JH= : {y_1_all}")

426

target y2

02 M= : 212
19 Jf= : 357

y_train_1 = (y_train == 1).sum()
y_test_1 = (y_test == 1).sum()

y_train_0 = len(y_train) - (y_train == 1).sum()
y_test_0 = len(y_test) — (y_test == 1).sum()

print("GIOIE A9l target(SF&:HIAE)S HE - 101 oA ")
print(f"traindl€ : {y_train_1/y_1_all}, testdHl& : {y_test_1/y_1_all}")

print("CIOIEl A2 target(&&:HAE)S HE - 00 CHAHA")
print(f"traindl€ : {y_train_0/y_0_all}, testHl& : {y_test_0/y_O_all}")

GIOlEf Ao target(&&:HAE)S HIE - 10 Tioh M

traindl2 : 0.7478991596638656, testHlE& : 0.25210084033613445
GlOlEf Ae target(&&:HAE)S HIE - 00l ol M

traindl& : 0.75, testHl& : 0.25

HetStA| 75%, 25% 2 LEFO{MUCE

(2a)
¢ DYS BHS0| BAL kinBYES M40}, O1S B
04 Hil2'd =& 2HE1 o F517]

&Y oA
(1) 24 or=D|
(2) 2 st& AIFIDI(Fit)
(3) 2= 0I=8 gt 0= (predict)
(4) E& HOIHE 0188 &% ol

(5) HAE OIOIEHE ols8 F&x =0l
from sklearn.neighbors import KNeighborsClassifier

model = KNeighborsClassifier(n_neighbors=3)
model . fit(X_train, y_train)

pred = model.predict(X_test)

pred



¢ :#Usersttcol abtanaconda3tl ibitsite—packagesitjob | ibfexternalsitlokytibackenditcontext.py:
110: UserWarning: Could not find the number of physical cores for the following reas
on:
[WinError 2] XI&E mes &2 4 gLt
Returning the number of logical cores instead. You can silence this warning by setti
ng LOKY_MAX_CPU_COUNT to the number of cores you want to use.
warnings.warn(
File "c:WUserstcolabWanaconda3WLibWsite-packagesWjoblibWexternalsilokyWbackendcon
text.py", line 199, in _count_physical_cores
cpu_info = subprocess.run(
ANNNANNNNNNNNNNNN
File "c:WUserstcolabWanaconda3WlL ibWsubprocess.py", line 548, in run

with Popen(*popenargs, **kwargs) as process:
ANNANNNNNNNNNNNNNNNNNNNNNNNNN

File "c:WUsersicolabWanaconda3WlL ibWsubprocess.py", line 1026, in __init__
self._execute_child(args, executable, preexec_fn, close_fds,
File "c:WUsersicolabWanaconda3WL ibisubprocess.py", line 1538, in _execute_child

hp, ht, pid, tid = _winapi.CreateProcess(executable, args,

ANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAN

array([1, 0, 0, 1, 1, 0,0, 1,0,0, 1,1, 1,1, 1,1, 1,0, 0, 0, 0, 1
o, 0,1,1,140,0,10,1,0,0,1,1,0,1,1,1,0,1, 0,0,
i, 1,1, 1,1,¢0, 1,1, 1, 1,0, 1,0, 1,1, 1,0, 1, 1,1, 1,1
i, 1,1, 1,0, 0,1, 0,1, 1,10, 1,1, 0,1, 1,0, 1, 1,1, 1,
i, 1, 0,0, 1,1, 1,1,1,1,1,¢0,0,0,1,0,1,1,0,1, 0,0,
i, 1,1, 1,0,0, 1,1, 1,0, 1,1, 1,1, 1,0, 1,0, 1,0, 1, 0,
i, 0, 0, 0, 0, O, 1, 0, 0, 1, 1])

#0s =, = 2otJ|

(pred == y_test).sum()/(len(pred))

0.9090909090909091

acc_tr = model.score(X_train, y_train) # H&Z=(s&& HO0IH)

acc_test = model.score(X_test, y_test) # HEEZ(HAE OHO0IH)

acc_tr, acc_test

(0.9553990610328639, 0.9090909090909091)

rol

tot

scoreE 0|23t Zu}

]

print("k : {}”.format( )
print("&a COIOIEHA ®= : {:.2f}" . format(acc_tr))
print("BIAE OI0IH éi Z§§%4_ : {:.2f}" format(acc_test))
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k_list
tr_acc
test_acc
k_nums =

]
]

[
ange(1, 22, 2)# 1,3,5~21

1]
= Il —r—

for n in k_nums:
# 2 A8 Y S5

model = KNeighborsClassifier(n_neighbors=n)
model . fit(X_train, y_train)

# &= ot



y_train)

model . score(X_train,

acc_tr

y_test)

X_test,

mode | . score(

acc_test

2% HE.
ppend(n)

c
-

or

3
k_list.a

#

tr_acc.a

ppend(acc_tr)

test_acc.a

ppend(acc_test)

print("k :

< {:.3f}".format(acc_test) )
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import seaborn as sns

101
B

§

CIOIE] Al

__version__)

print(sns.

0.12.2

[]

# tr_acc

# te;t acc

=[]

"tr_acc"

dat = {

‘test_acc }

k_list)

index

"test_acc"

“tr_acc,

pd.DataFrame(dat,

data_df
data_df



tr.acc test_acc

1 1.000000 0.888112
3 0955399 0.909091
5 0.953052 0.916084
7 0.953052 0.909091
9 0.946009 0.909091
11 0.938967 0.909091
13 0.936620 0.916084
15 0.938967 0.916084
17 0.934272 0.923077
19 0.936620 0.923077

21 0.934272 0.923077

sns. lineplot(data=data_df, palette="tab10")
plt.show()
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matplotlib 0|2 A|Z}3}

import matplotlib.pyplot as plt
plt.plot(k_nums, tr_acc, '-')
plt.plot(k_nums, test_acc, '-')
plt.xticks(k_nums) #x=s K&
# M=, x5, y= dol=

plt.title("knn — model accuracy")




plt.xlabel("knn - k values")
plt.ylabel("knn - accuracy")

Text(0, 0.5, 'knn - accuracy')

knn - model accuracy
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