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scikit-learn 2 MLPClassifier £ 0|23l 0] RS 1&ist,
105XH0| EREH 2L EXE CHA| E0EN &2 =els| EZ&L

o = 1 = 1 Al =3

@ 2= 1. MLP (CI= P EE) 2 2CielT}?
MLPL| =& 'S&bst QAIA™E 2| = S|AP of| H| 3l SAICE

1. Y= (Input Layer) - "Ml Afgl

o sk QEZEH 212 [|0|E{(e.g., RE2| EZ 471)E 2oL,

o Ol 2IE QFAM(H|O|E])E WOotM CtE EME MESH= MY AFRS LI

o 8 EX VLF EJF EMLLICE (e.g., RE EH0|M= 47H)

2. 24 = (Hidden Layer(s)) - 'St 2t2|xH

o ofeh: MLP2| 3], 212 H|O|E E ol F&Est EHE F55t0 ZetpiL|ct

o M uim 2HE (F/HE]): MS0| H7l |2 HIO|HE B,
"2l0| 1cm O|5t2I7F?", "L4H|7t 0.5cm O|AI7t?n ZE2 Chast THCHS SHL|Ct

o FHim 2HZ (2HE/EE): FU/CHE|S2| e THEHE S TElsto],
"2Ql0| O oMM HH|E F" 22 O S&st 4=l wEks LTt

o 78l 0] B2 T2t 2t B2 LE(wd) = SE|7t Fots sto|mutto]E LT
(e.g., hidden_layer_sizes=(10, 5) ->10He| !, 5Ho| utzh)

3. £2& (Output Layer) - ' 11 AAXH(CEO)'

o gk 2LUS0M 7ISE RE HEE 2|BXCE Felsto] AE (M=) = LHRILICH
o H|R: NIE/EIEMES| SRS Ot HIME B HESHS,
"0|Z{2 SetosaLll", "0|Zd2 VersicolorCt" 2t %= ZXHE LHEIL|CY.
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ReLU (Rectified Linear Unit):

o 71F 2| Ar2E|= HIMYE &3t fLCt.

e f(2) = mazx(0,2)

o of0f: ALtEl Zf 27} OELCH 2 M (e.g., 2T Sl= EH) 022 FAl5I1,
OECH3M(e.g., 20| U= HHE) 1 22 O0E STHA[ZILICH

o H|F: "0 HEI} EtChol| E20| &M () E0stn, OfL|H(Z4) R A[SH!"

st& 1™ 9™} (Backpropagation)
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. O] @X}= "CEOZ| A1 AFNX|" edubsto 2 (Back) XLt (Propagation)AlZILIC.
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# ZQ5F 2fo/HE{2] 2EZE

import numpy as np

import matplotlib.pyplot as plt

from sklearn.datasets import load_iris

from sklearn.model_selection import train_test_split

from sklearn.preprocessing import StandardScaler

from sklearn.neural_network import MLPClassifier

from sklearn.metrics import (classification_report,
accuracy_score)

# 1. GJOJE 2E Z FH|

iris = load_iris()

X = iris.data # 4719 E&F ZE AE
y = iris.target

feature_names = iris.feature_names
target_names = iris.target_names

# 2. GJolE &2

X_train, X_test, y_train, y_test = train_test_split(
X, y, test_size=0.3, random_state=42, stratify=y

)

# 3. OJOJE AFYE (FL!)
# StandardScaler Zix M4
scaler = StandardScaler()

# [ZL2] scaler= x%9&(Train) CJO/E«Z8t fit offOf gfL/CH
# (AT Alg CjoJE/e] BE7) st #EFO| REE/H oF &)
scaler.fit(X_train)

# fit£l scalerE O/&df train/test L0/l Z=EZ transform
X_train_scaled = scaler.transform(X_train)
X_test_scaled = scaler.transform(X_test)

print("-— A2 ™ Train HO|H (L) ——-")
print(np.round(X_ train[ 51, 2))
print("\n——- A7 = Train GO (YL) ——-")

print(np.round(X_train_scaled[:5], 2))

—— A2 M Train HO|H (¥¥) ——-
[[5.1 2.5 3. 1.1]

[6.2 2.2 4.5 1.5]

[5.1 3.8 1.5 0.3]

[6.8 3.2 5.9 2.3]

[5.7 2.8 4.1 1.3]]

——— A7 & Train HOH (YH) ——-

[[-0.9 -1.22 -0.44 -0.14]
[ .38 -1.88 0.4 0.38]
[-0.9  1.64 -1.29 -1.17]
[ 1.08 ©.32 1.19 1.41]
[-0.2 -0.56 0.18 0.12]]
MLP 22 dd & ot

O|M| MLPClassifier E Mot A= H|O|E{Z stEA|ZILICE
HA2 hidden_layer_sizes IfZIO|E{Z ZEQ| X E M7ot= AHQILICE.
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1. MLP ZY MM
hidden layer sizes=(10, 5)
: 107 ol A P 24F,

501 wElel = b 2H=F= °/Of

(SAF HIR: £ 10%, 23 5%)

activation='relu' : HMg g+Z RelUE AlE
max_iter=1000 : o;f’“( oixnf) = ZCf 10004 Hi=
random_state=42 : ZIf x&= Q5 Al OF
solver="'adam' : x/5?’52/‘ I2lE (7128, &%)
model_mlp = MLPClassifier(
hidden_layer_sizes=(10, 5),
activation='relu',
max_iter=1000,
random_state=42,
solver="'adam'

HoH oK R R H R R

)

# 2. '2AAHLEE 8 FAH'E 22 g5 (fit)
model_mlp.fit(X_train_scaled, y_train)

print("MLP 2% s& 2=1")
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# ' AAYEE AN AlE' HIO/EZ ol +
y_pred_mlp = model_mlp.predict(X_test_scaled)

# 85 87

accuracy_mlp = accuracy_score(y_test, y_pred_mlp)

report_mlp = classification_report(y_test, y_pred_mlp,
target_names=target_names)

print("-—- MLPClassifier d4s %7t (Test Data) ——-")
print(f"&Est=: {accuracy_mlp:.4f}")
print("\nClassification Report:")
print(report_mlp)

——— MLPClassifier 8 7t (Test Data) ——
M= 0.9556

Classification Report:

precision recall fl-score support

setosa 1.00 1.00 1.00 15
versicolor 0.93 0.93 0.93 15
virginica 0.93 0.93 0.93 15
accuracy 0.96 45
macro avg 0.96 0.96 0.96 45
weighted avg 0.96 0.96 0.96 45
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o2
Q=2 H{do| 7|2 2Ol MLP (CIE HMEZR) E HiiSL|Ct,
o SHM 217|: 021 Z(Layer)Q| =& (Neuron)t H|M3 &M 3S §t4(ReLU) E E=&5}09,

&5t 2E{R MY A FAIE st
o T+ HMX2|: MLP= ¥ EZQ| A0 TIZst2=Z, StandardScaler Z O|&%t
CiloJE 2A Y& 0| 0 ZSLtL|Ct.
o ds: INHQI R (e.g., MHEH ZHAE)I SSot7{Lt T 0|42 452 HO|H,
O S&sH 2 (0[0]X], 210{)oll M ZI7IE ElgfL|Ct.

CHE AlZHollE & O S8 2Xel X2 o|0|X| BojH 2F/FE MLPE 0|83l sHZ3H=EAIC.



