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I RF for Esta - XE1E v [RF_for_Esta.pyl =5 2J)LOUw D

J71)U(F) BEE) BER(O) FTM ALTH) . .

from sklearn. ensemble import RandomForestRegressor VAERYTFAMNISTAATHLLCENTES
import pandas as pd

from sklearn.model_selection import train_test_split

import matplotlib. pyplot as plt | S>3 NI A L X MNCAERREZEOFEOE Ui E

import numpy as np
from pandas_import DataFrame

Ef = pd. read csv (  Estat B.csv’, header=None) AT —HADFHAH
a1 = dr.vardes

#8 E{J%ﬁ@ﬁ v b T—5D3ENET A MRIC
y =adrl.,

HEREAZEHDE Y || A 224533

R ER R FEOD7EZFBEED)

_ﬂ

r=h 3

(X_train, X_test, y train,_vy_ test)|= train_test_splitkX, v, test_size = 0.3, fandom_state = 666)

BETILDIEE, NNSA—F(EXTI74IL
forest = RandomForestRegressor ()
forest. fit(X_train, y train) Train: BB =HDT—4

tFRIEDE Test : ER(CHOSED(HEEE)T—4
y train_pred = forest. predict (X _train)
y test pred = forest.predict (X _test)
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B —FELE . .
from sklearn.metrics import mean_squared error
print("MSE train : ¥.3f, test : %.3f" ¥ (mean_squared errorl(y _train, v_train_pred), mean_squared error(y_test, v_test pred)) )

# RTZDETE
from sklearn.metrics import rZ_score
print(’MSE train @ %.3f, test : %.3f" % (r? _scorely_train, v _train_pred), r? score(v _test, v _test pred)) )

Bprint(y train pred, v train_pred - v train)

Bprint()

Bprint(y test pred, vy test pred - y_test)

Bprint()

tEREOC IO

plt. figurelfigsize = (10, 7))

plt.scatter(y train_pred, v _train_pred - v train, ¢ = 'blue’, marker = "o’, s = 35, alpha = 0.5, label = "Training data’)
plt.scatter(y_test pred, v _test pred — v _test, ¢ = 'red’, marker = "s’, s = 35, alpha = 0.7, label = 'Test data’)

plt.xlabel {'Predicted valuss’)

plt.ylabel [ 'Residuals’)

plt.legend(loc = ‘upper left’)

plt.hlinesly = 0, xmin = 0, xmax = 6000000, Iw = 2, color = 'green’)
plt.xlim([0, B000000])

plt.show()

train_predicted = []
test predicted = []

\
BECSEEPFHOTFAEDORFEEZRT TS IDETE
train_predioted.append(y_train_pred) _ . . = . .
st raditad srand . o5 T — 5 EF R N — SRR FANER 2

train_predicted np = . (train_predicted) . . . — Q
foat predicted b = np.array(test predoted) train_predicted_np&test predicted_nplcOE—
df = pd.DataFrame(train_predioted_np)

df = df.T

df .to_csv(’y _train_pred.csv’)

g; = Sg.?ataFrame(test_predicted_np) /E;;&@{IE%CSVjT/r) b/\gglﬂj L/
df.Eo_cév(’y_test_pred.osv’)




3. Spyder (Python3.8)DicE)

Windows+—%# L. Anaconda3(64-bit)Z/2Jw /. SpyderZzicE)

A

Amazon.cojp(FPNYV I ¥INY)  ER... a Amazon.cojp(FPNYV I ¥INY)  ER...

Anaconda3 (64-bit) 3 . Anaconda3 (64-bit)

ATOK ~ - Anaconda Navigator (Anaconda3)
Tab™™ R T : Anaconda Powershell Prompt (Ana...

- T in
Caps Lodk F G Candy Crush Soda Saga Anaconda Prompt (Anaconda3)
-1 L [+ *
l Corel 3 Jupyter Notebook (Anaconda3)

{3 Shift C‘EHUU E

Corel Digital Studio . Reset Spyder Settings (Anaconda3)
col | = 4 Corel Direct DiscRecorder @ Spyder (Anaconda3)

Corel PaintShop Pro X9 for Fujitsu Mictosoft St l ATOK

Corel PaintShop Pro X9 Restore Dat... C

Cortana : ¢ Candy Crush Soda Saga

PO ZZlAhLTESR P e ABL TR




4, SALTALANTOUS LADE]

Spyderzicg) 9 2 ELL FDORDRBEEMNFTRETIND

# Spyder (Python 3.8)
File Edit Search Source Run Debug Consoles Projects Tools View Help

O =E @ S € D YERIRR A e tPz v =07
C¥Users¥kenta¥.spyder—py3¥temp.py Source Console Object
A temppy =

Usage

Spyder Editor e e e e (o2 i iy el [y T (B i e o

either on the Editor or the Console.

This is a temporary script file.

mnn Help can also be shown automatically after writing a left
parenthesis next to an object. You can activate this behavior in
Preferences > Help.

New to Spyder? Read our tutorial

D5 JFRREH

) IR 5 =
[ Console 2/A

Python 3.8.3 (default, Jul 2 2020, 17:30:36) [MSC v.1916 64 bit (AMD&4)]
Type "copyright", "credits" or "license" for more information.

IPython 7.16.1 -- An enhanced Interactive Python.

fask(d >V —)L)RKEM

IPuthon console Histony
< | SP Python: ready ® oonda: base (Python 3.8.3) Lire 7, Col 1 UTF-=& CRLF R hem 55%

P Il AALTERS { p ® © o B R Ty
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BmEA _F(Open file)zoUw O ULT., J7AILDO—EMS [RF_for Esta.pyl ZiEiR
Open file?h5 >

# Spyder (Python 3.8) - ~ Fr O
: =] 2RO

File Edit Search Source Run Debug Consoles Projects Tools View Help
br_degrade

cc_result SM400
=/ dim_reduce
Estat B
| RF_for Esta
SM400data
SMdata

This 1s a temporary script file. | ] sta_fndmtls

Spyder Editor

+] sta_kmeans

stat_result SM400
y_test_pred

A)V&(N): |RF_for_Esta v | Supported text files v

F<(0) enadl

d—RANEHE £k
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SAANLNTALANTOD S LADET

Train: FBB3HDT—4
Test : %ij’\(Lﬁ*ﬁgﬁé}_g

Spyder_ L (CEFRAIAATE I — RNFTREND

O temppy RF for Esta py

1| sklearn.ensemble
pandas pd
sklearn.model_selection
matplotlib.pyplot plt
numpy np
pandas DataFrame

RandomForestRegressor

train_test_split

df = pd.read_csv('Estat_B.csv', header=None)

M = u e vdaMe

a_df[:,3]

a_df[:,0:3]

(X_train, X_test, y train, y test) = train_test_split X, y, test_size = ©.3, ~

forest = RandomForestRegressor()
forest.fit(X_train, y_train)

y_train_pred = forest.predict(X_train)
y_test_pred = forest.predict(X_test)

sklearn.metrics mean_squared_error
print( 'MSE train : %.3f, test : %.3f' % (mean_squared_error(y_train, y train_pt

sklearn.metrics
print( 'MSE train :@ X%. X _train, y_train_pred), r2_s«

AN T —H DFHAH
(csvI71ILEKD)

T—AD3EN=ET A NI
RO D781z FE=E D)
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BEEA E(Run file)zoUw o, BEAFCO2Y—-ILRRRESND

@& Spyder (Python 3.8)

O s =@ ®mETDC
¥l zers¥kenta¥ spyder—py3¥temp. oy
O temppy

Spyder Editor

This 1is a temporary script file.

d— RADE® £ Lk

Run file/ha >

File Edit Search Source Run [Jebug Consoles Projects Tools View Help

D.Oonsole1/ﬁ\

IPython 7.16.1 -- An enhanced Interactive Python.
MSE train : 53116892499.781, test : 8811853724.133
MSE train : ©.974, test : ©.987

Figures now render in the Plots pane by default. To make them also appear inline
in the Console, uncheck "Mute Inline Plotting" under the Plots pane options
menu.

fasR(d>Y—IV)RREH
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EEA E(Plots)ZoUw 0. JOUS AERDORR

Usage

Here you can get help of any object by pressing Ctrl+l in front of it, i L xx
either on the Editor or the Console. [E|E‘I EE x x

Help can also be shown automatically after writing a left
parenthesis next to an object. You can activate this behavior in e

04 1 & Taning data
Preferences > Help. ® Estdata

New to Spyder? Read our tutorial

=
IPython 7.16.1 -- An enhanced Interactive Python.

P35 JRREMH

Predicted values
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JOvy bZEEFELEVWVSEIT ST ETHEI YW, (Save plot as..)zi&EiR

Copy Image  Ctrl+C

XRemove plot Ctrl+W

: Yanable explorer Help Plots Files Q? g 7- d: Hz:_l:t t‘\ ﬁﬁ
'35 JRRER




MSE train :
MSE train -

R%E

5TH

53116892499.781, test
8.974, test : ©.987

: 8811853724.133

S fn R (DFRIE

@ Taining data
m Testdata

Training data
Test data
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& Excel CE[LOFDhZ1T

LUFDIETO U D

O [T7A)L] XZ1—
@ DAth

@ATZ3>

@F k1>
®Excel? N 1Y

®FTE
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Bk
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F

Rl
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IHZAR—b

T

iV

BlELITE
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ZFANT
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Excel AT 3y
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LIS
it
A

H
it
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o

i
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VRO~ H-BE

D4ws PR Y- )(-

| 7R
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P ol

'—2’ Microsoft Office 7 RAOFREEBEITVET .

[RA>

| & - &7

POTATRI TV —23> PR

|SHY—IL C:¥...yb3d8bbwe¥Office16¥Library¥Analysis¥ANALY:

PHTATTRWP TV —33> PRA>
Euro Currency Tools

Microsoft Actions Pane 3
Microsoft Power Map for Excel
YII(—= P42

B4 (XML)

FY—IL - VBA

EFaxXy hEEE7 R
R MBET R A3BDERA
BWR770r—23> 7R
EPRT -3 PRALEHDERA
PEA:
Boa:
Eifsiz:

paliin il P
Microsoft Corporation
EiZcRT31eRERDELA

C:¥..._8wekyb3d8bbwe¥Office16¥Library¥EUROTOO

C:¥...NS¥Power Map Excel Add-in¥EXCELPLUGINSHI
C:¥...kyb3dSbbwe¥Office16¥Library¥SOLVER¥SOLVE
C:¥...ommonX86¥Microsoft Shared¥Smart Tag¥MOF
C:¥...3d8bbwe¥Office16¥Library¥Analysis¥ATPVBAE!

B C:¥Program Files¥WindowsApps¥Microsoft.Office.Desktop.Excel_16051.13328.20292.0_neutral_language

Office16¥Library¥Analysis¥ANALYS32.XLL

#EA:  EEENBLUTIENSMETILDOT—HAY—ILTT

Eig(@xcel PR v | | BE(G)-- J
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6. ExcelzAU\ZERLEDHT(C KD FA

& EfghcEics, ERICEDNFEDHZITVET

H ©- 7

LX—FODJ”ETO IJ \\J 0 I H-h  BA  A-SLAPIE  BR w B8 Ex MR AT Q mELEIH
FD Crmoss %1 B3 8] Y : E]’E £ 75932 2411 E~f%ﬁﬁ B @ B4 -7t ~ ) @

—_ e
@T — g ABZ0 | FL E:_]fjmm»s\ . \ 3 W8 00— EonE | RROMR Whatit 5t Fa | LoV -
h1y > Lo B Y-A Vo SAE 56 T-AD AT - s-p | BBt @
. WL i LB IO F-5 -1l 8 Sy & o
DF — I ——
4 A B | C | D E | F | G | H | 1 3 | K L | M N | O | P | Q |
@@UE ﬁ*ﬁ' 1] ﬂl AO(A) B (km2) #@(B/m2) EZH(F)
47) 2 — S R N 2416700
Y T X So1s00
@ OK 4| PHOMB) /N ) e300
5| [em= Trom, | 153600
6 383800
7 (2 MIHE) | 393200
8 T —HOEFLIERORE (31100
g| [t#E: SHBRRELL 2 ERCIIRE —
|t SEABLGBULEELE 2 BERE
10| |2@%: 2@FLEEHORE v 161400
11 =N . ; 786600
12 HEE 7266615 3797.75 105,400 3023300
13 FEE 6222705 5157.65 71,500 2635200
14 FE# 13515190 219093 323,800 6805500
15 m%)||® 9126281 241583 173,700 4000000
16 $88® 2304149 125841 26,500 844300
17| ELE 1066150 4247.61 30,500 390900
18 EJIIE 1154105 4186.09 41,600 455000

| sheet1 | m@st @ Ll

2 Berar (B @ O - ]
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[ERSH -+ > RON T TFOIETERME -
® TADVYEE] ATT w2 2 w .

% 4 x E e o[ EEERST TEmEzEHcRE
OENZE ((FEE) OGHDOEIEZETRSY W mi s | FREZ R

U TEIR _— “(gﬁagggy) O(EHZH)

@ [ ADXEHI] ATO VD S e S P
1 2015 AO(N) EiE(km?2) #E(FE/m2) E2H(F) $G$2_$G‘$48|

= L = sy 2 t:5E | 5722008 8342431 18,00 2416700 [3C52:5GS48
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S — o N 4 258 | 1280046 15275.01 24,50 483600
'ﬂE%@t I\ A g L/_C;@j:R 5 =me | 2333952 728222 34,00 95360(
“ < 6| #mEE | 1022040 11637.54 14,20 38380(
@ rOKJ 7|'\9 4 7&0 IJ v 0 7| Lize | 112340 932315 19,20 393204
o~ 8 | wBR | 1014561 1378374 2250 731104
BB @ X 9 %@ | 2916834 6097.06 32,80 1126600
i 10 i@ | 1974333 640809 33,20 761404
AR Y BEY): ] @ 11 =S | 1972043 636228 30,70 786600
XN 8 @ Fee 12 #HER | 7266615 3797.75 105,40 3023300
~TH) 13| Fz® | 6222705 5157.65 71,500 263520(
0 59KL) [ &2 0 Z68(2) 14 EFE 13515190 2190.93 323,80 680550
L ==xE(0) 23 = 15| #=)2 | 9126281 2415.83 173,70 4000000
T 16 #e® | 2304149 125841 26,50 844304
O —BowHHEE): £] 17| =w® | 1066150 424761 30,50 390904
® $489-55—HP): 18 =)2 | 1154105 4186.09 41,60 455000

O FTwH(W) | sheetl [ El@5H




6. Excelz HUL\ZEREDHTIC KD A

O Fh/Z(CD—D2— MOMER SN, UTOXDRBRERIEFDIFERNTRRISNETT

EIVEE 5
B R
ERE R 1SELME U IEDHES
fH1E R2
EAERE  85493.92
EURIZL 47
DEAHT IR
HERE  ZE HER meeecsse BAF 5%FKRBWEDTHRENDSD.
Bl 3 7.53E+13 2.51E+13 3433.342 3.39E-51 (BE/KES%DIHE
P 43 3.14E+11 7.31E+09
B 46 7.56E+13
I EERE ¢ P-fE TR 95% EAR95% FIR 95.0%LFR 95.0%
i -162346 20593.27 -7.88345 6.94E-10 203876 -120816 -203876 -120816
JN= 0.385045 0.011885 32.39788 9361076 0.409013 0.361076 0.409013
itk 3.422059 1.317157 2.598068.0.012788 W.765759 6.078359 0.765759 6.078359
Ho 4.659682 0.623157 7.47758 2.64E-09 3.402966 5916398 3.402966 5.916398




6. Excelz HUL\ZEREDHTIC KD A

® S AHLTALAMCKDER EExcellCKDERFDITTERZRYETLEERUET

[E))EHTET
BHE R
EJ%* 2 0.995843
R2  0.995553
RAEFRAE  85493.92
A 47

MSE train : 53116892499.781, test : 8811853724.133

MSE train : ©.974, test ¢ ©.987

ER(J>Y—IV)RREMH

1(SIEWNZE ErdE U IEDHERES

COPMTIE, SFLTALRABNIEART, Excel COBMOANEDFBENZTL (KDEENHD D)
FEREERUTCTWVLET



