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1l

A SRR R —L@ERDB

« T—HINE

A-TIF—IREAENY >

BRCIO®-—91L dwn xaitoames (B
- BHFAET—%4 (Ist party) snosricanll | @
o DHTMBIRE/RRZ (IR D TLIVDN ? pee——— T
- —EBULOT-YENBIN? g
— fitttfRE>—% (2nd party) r-sammnsss ameammn cov. s S
. Ji— M —DEANE LT —4 T e

— AT - ABRERT—4 (3rd party)
. B, BROA-T>F7—456
o DACKREENTLRWEGS
- MUWT—=FHRMEE(E. Fiz(
S I DEBZEET D EBIRE

HE AT 25 —45 | BICIoR—45)L

https://cio.go.jp/policy-opendata

ST DR

- [Ol)FRIEDIBEZ A D181 « DIERIEDOBEZ I D151R

— RMSE (S5 " 5ELE) — IEf#ZR (Accuracy)
- — WEZE (Precision)
= - BIRE (Recall)
— R2 CRERZRE) — B (F-measure)
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HIRE (e8P REy T iEse=)

EH{EENTZERZDIE (Root Mean Squared Error)
ISIEVEFEFRIDERENNE < FRIFBEAF L

1) EoTn
- SEilE FME | FHERE

1
RMSE = Jgi?ﬂ(yi —9i)? 9818 21,000 21,100 -100
y, 1 RAUE 10818 22,000 21,800 200
‘ ¢ FRE
! WzIl=! 23,000 23,300 +300

RMSE =300

STER :V(—1002+-2002+3002) / 3 = V90,000

x
> 51

RENGRIER2)

FHEEOFRIMEN ENEFE—HLUTLWDIIZERUCIER
Hl_l_b\(it%/ﬁﬂ \%73\/.]\3<%/EU Eb\‘%b\

(1] BRATHADFA

SRilE FiE| PRRE

) 9518 21,000 21,100 -100
RZ—1 — XL i = 90)?
S (vi —3,)? 10815 22,000 21,800 -200
. B
A a8 22,500 22,800 +300

9, FAUE
y, : STAMBEDFL

R?:0.955

SHE 1| - (—1002+—2002+3002) / (—10002+0 +10002) = | - 90,000 / 2,000,000

52



e~ FUYIA

DHEETILOMEEHEDBEZ TH D, REOREREFRRERZEST LR

(Negative) (True Negative) (False Positive)
ERER(XI FN TP
(Positive) (Fales Negative) (True Positive)

TN (True Negative)  : EIRFHIBIIRIDED(0)Z. 0&LIEL K FHA
FN (False Negative)  : EER(FHIBIIR(1)DEDZE. 0&32D TFAE
FP (False Positive) : ERRFHBIERIDED(0) 2. | 352D TFH
TP (True Positive) D ERRFHBIR(1L)DEDZE. | E1IELU LS FE
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MEFEER ([ eEIRE)

Bl : ME - AR - MBARBEDIENSIRRZZRT  XIEIR (Positive) or 2R (Nagative) &I D
IEfEZR (Accuracy) =2RRBEHOPT. ENLIFFRANEZ I DEIS

FIR @ N @ * K- =B | (@ ™ ©) FP
ferTHo R | ' ‘ x fEETH o

(Negative) 1 (Negative) 1,000 20

Iﬁiﬁ - .= -% B;J v =R T

e ‘@ N N N . o e (ES @) FN @ ™
R CTHOIZ 1 O y | R CHo Tz

(Positive) l (Positive) 30 100

=h TA l.iij%- - . -%"E;J v




e (PrEciSion)

Bl : ME - MR - MRIREDIEN SRR Z 2R XIRIR (Positive) or 2R (Nagative) &I D

W& (Precision) = FAINIE (Positive) DT, EBR(CIE (Positive) T2 Iz BEDDEIE

EBRTHIEFALE R CHIEFRLE BRTH3EFRALE ERTHIEFRAMLE
(Negative) (Positive) (Negative) (Positive)
R P °, ERR(&
P o ‘ ‘ ‘ o
(Negative) (Negative) 1.000 20
S TRl S FiAl ’
eSS @ FN ' k. o e (ES @ FN @ ™
BRCHOI x . . 1| | mECHoR
(Positive) (Positive) 30 100
e FA T A,

Precision : 0.833 (F1E™ = (@) / (®+®) =100/ 120)

% Wse ‘ ferE

e (Recall)

Bl : ME - AR - MBARBEDIENSIRRZZRT  XIEIR (Positive) or 2R (Nagative) &I D

BIEE (Recall) =3

EPFR(C1E (Positive) (DFA T, 1E(Positive) & FHRI TS IZEDDEIE
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RERTHIEFRULE RRCHIEFRLE BETHILFRLE HRCTHDEFRUEE
(Negative) (Positive) (Negative) (Positive)
S FP° KRR (& N FP
s ‘ ‘ ‘ ﬁ wwcsor | D ®
(Negative) (Negative) 1,000 20
S TR ER TR
e Es = ﬂ> N_ 1 ES{E @ FN @ TP
IR Coro T I/ Coo I
(Positive) (Positive) 30 100
T8l l T A,

Precision : 0.769 (T8I = (@) / (@+®) =100/ 130)




Elem(Emeasure)

Bl : ME - MR - MRIREDIEN SRR Z 2R XIRIR (Positive) or 2R (Nagative) &I D

FE (F-measure) =BEEEREBEIREOAFIFLH

ER(E ™ P @ SRS @D ™ ©) FP
BERTHOIZ O R THO I
(Negative) (Negative) 1,000 20

EST T8 ESPS T3
=R ‘@ N r@." @ ESTIES ® FN @ TP
TR THOI x ' O ‘7 V| | FRCHEok
(Positive) / | (Positive) 30 100

eSS

3

Precision : 0.8 (FtEI = QxBEERXBIRXK) / (@E5X+BHRK) )
LEEDAEREEHITDE = 2X@ /1 (D+ B +2x@) =200/ 250

AL HeeDHT
= 32

RARUHBALIMEEHARFR
2 4ty B 5% &P

HIBATLRIBETRFER BeMiBaFEn
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20119

Google Microsoft Amazon IBM Apple
HA = 2 AP Cloud Platform Azure AWS Watson CoreML
=\ _ :
(jj v |\ A L\) Google Microsoft Amazon Salesforse Oracle Adaptive
Cloud ML Azure Al ML Einstein Inteligence
FX%F&M 29 Google Microsoft Amazon Salesforce Facebook Preferrd Networks
W ?__E TensorFlow Cognitive toolkit mxnet PredictionlO Pytorch (caffe2) Chainer
ke A1V -
oogle
(DL —ALD—2) Keris open source
scikit-learn
EITRIR
(/ \— R 7) On-Premise Cloud Edge

Google Cloud Platform(GCP)

nEZE

e3>
e 55 KLy s

BIEHLET

b S iEHRE

Bhid
@ WA T VAR & BR S BB AER
F7

Dialogflow
FET— 1> MIEDREREERBRELE
7.

Cloud Text-to-Speech API
AEEERLTTFR heEss

BECERUET

BNCRETEBNICERET A MCRIR
L

@ Cloud Speech-to-Text API

JET.

]

BRICIRE L. BIRLET.

> T THZ hOIBIS & Bl E

BELT—5

AutoML Tables

@ mui—sis

s
ZEBNICEILERL

SRCHMOMETBETIL
IO/ LFET

Recommendations Al
i THHE L Icd 9 9 oD saimias
&9

Liid

HiE : [Cloud Al EJLT« >4 JOwZJ | Cloud Al | Google Cloud]

https://cloud.google.com/products/ai/building-blocks/?hl=ja

&

PyTorch vs. TensorFlow. T« —J5—

2E  [QCRB 1 —A&FRY MEE- @IT
SO ITL—LD—=DFE>BRBEINESHEE

https://www.atmarkit.co.jp/ait/articles/1910/3 | /news028.html
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"Dy [~ D)o —/AODIHEE

Microsoft Azure Al

Cognitive Services

A= M2 APL iEEEBIL TRIRICES L ORDEERT D

Content Moderator
Bk FFR b EFAEREAHETL -

Data Science Virtual Machines
Al BIROEDICEHSH CBHE N Y FIRE

Azure Machine Learning

EREETIEES T
o

SICLET

Microsoft Genomics
G I I8 =T ERROSHRERERCT S

Language Understanding

A-HF—HFANUEIRY R 7T UNERTEB LS CLET

Ink Recognizer ¥

FEE=ONTF
G A2 I

W

&3 Al Y—ER

fael::: 0

LYK Y= I RORT=3II
WISy R IA—LT, IRTOI-Y—1' Al 2FZ D&

120 KFIXY MOLATD MIEDTS

Computer Vision
Bifh 5 BBATE (LRI O it

Custom Vision

BHOBABOIVE1-9— ES3> £5)0E, BEOMEED
BHICHRITAXTEFT

[

Face
BRICAFNIEOGBH, B, 7. -k, FIMT

Machine Learning Studio
FRAKFYV1-> 2 eMECBE FT07. B8

Translator Speech

<> F)L73 REST APL B L TUPILS A LOERHIREREIC
b

Form Recognizer ™"~

TA—LERRU. FF1AD RT3 AL Y—ER

Personalizer

JA=VF SAXENE L~ — TORRUTYRERETS Al
H—ER

[Azure 75 R B —E X | Microsoft Azure |

https://azure.microsoft.com/ja-jp/services/

i-machine-learning
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scildt-learn (T<SfY M=)

e PythonD¥#FZ S5V

« A—T>Y—X (BSD license)

« ZRRRTVIVTVXLZRBIUKLD
JRECIR CERTEHEB LI

c U TILDFT -ty bR

« TIZELUGPUET 4 —TS5—Z>
DT DFERRNS LY

Y O=)

* GoogleDHMMFBR ST SV

s THA—TJS—Z20%(FUHE
9 DEAMDAFTATHED AT

e Keras(&. TensorFlow(CXts U7z
EEFEDOSYI\—S14T351)

« 2019 10H2H (CKeras & DFE
ZeE{t LTz, TensorFlow2.05 1%

TensorElow (57
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Blthon =Gt sz

O=7LETCRFHTD (25HR)
« T—XO®
— Python (3x%ff) &1 > X =)L
- ERSATSUZRA A M=IL
- I« TCdO03L%ZERTD
— python Y > RTHEIER - 179D
« T—AQ
— AnacondaZ - > XA b—JL, 51T
S UEHRRIEE —TIAH TEF]

DD ETCHETSD (B5FR)
* Google Colaboratory

- AAM—IAETISICERD

TSR —XDPythonFAFIRIE

- GoogleWMETEEMH., L\ DHD

HIPR (330 DO A - REFBER]

— JupyterEWNDA =T V=I5
& (AnacondalCc HFLTULND)

— AFBEE(EColoboratory CT/EEE F D
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* Jupyter
—- HRFEE P —SYDOI=1Z
T+ TIE<fEONTVWBEITERIRE

- WL ETFENDEALTERITHBIEE
— WER(FENE. wWLAICEHEDE=ND
« 12 AFRX
— Google - T#) < LinuxDIRIE~N > >
— UbuntuXk/ Y= 2 MRE(SRERRELL
* Google Colaboratory
— Jupyter+-1 > X% > A = Colaboratory

I
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) HoETT
VETH, RO

BT, SAERELTIGLY
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BELCHEET
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Python (&Colaboratory) MOEF#

2019/11/20 ver.
CCTlE. 7= thzanRE UIePythondDEWAEZFUET,

I TICMOEETIOI S IERDHDAHICE. DMDEDTVDIHREEHD EBNFEIH. Pythonid
BOEXFPOSEEEHDEFIDOT, HIEIT(CKSALTIESN,

KE. JOJ0SZ208BNIHEDRVAICESDTE WERDDEBTHUCRHLD EZEZ3EHDERL
FIN FI(FHNNSCEREGHFEDRUCET(C [EDHRT . CARIEZULTVWDAILIR] &Lz
MEBZEOKISICENLTHEIUL D,

FHIFIRIR DM
SElmES (LI N TGoogle Colaboratory TiTUL\E T,
Google Colaboratory & (&

GoogleNNBETIRHEL TVWDAM AR —ILABTI SIFEZX DT SIHR—ZADPYythonEITIRIE T,
Jupyter&EWSA =T > Y —ZINSIRE UTEEITRIBENMNR—X(TIRD TWLWET, EHERIFRIY T 717 I)LD
7w 7O—RICHIRFSDDEITN, HWIHFEBREFBEITOCEEAEETT .

Python& (&
Python& (3TOPSZPVEED 1 DT, UTFTORISRFENSBDET,

o PLEEETEBLPTL
© S2IILBO—RTHAOIL
o HE - GEHHUETERATESSAISUNEE

ATHEEPT —FPA T RSEENEFDEF. FHFE - PITAOY —ILREE(CAE SN TLISPython(C
(FRR(SEBNEFTO>TNET,

@ python’

Jupyter& (&

MR F BT —IDMDIZ 1 =5 « TL<MEOHN TS LR— MMEREDMINENZT OIS LADOEITRIE
TY. WLEFENDEATTOT S LADFRITHEIRET. RITHEREEE. WILOTFCHNENFET.

CZTCHFEBIDL

e Colaboratory Tips



e PythonDEARSCE (BE - UAK)

e NumpyDET#

e PandasEFRE

e PythonDEASTE (EIR - #0DIRL - %0
e Matplotlibd>EHE

Colaboratory Tips

C CTlE. Google ColaboratoryZfE>S ET. %> TUL\D EEFIR/IMTOER ? ZZ BT ULIANAYS, Jupyter
NR—ADERTREICENFZLL D,

N2 )Y —=RZHFND

Colaboratory(dLinuxX—XDRIEN S > TEHEL TWEI DT, Linux(CEULWLWARSEZREINY> REFED
THRRRRZEZITDITENTEEXYT, T TEGoogleNHELU T NIERIEYS > DY - ZRANTHE
L& Do

7138, ColaboratorydtZJLAAMSLINUXDIN > RZEEITIDIHE. 1TERIC 1] ZAIFTIIZE0N,

I cat /etc/os-release

NAME="Ubuntu"

VERSION="18.04.3 LTS (Bionic Beaver)"

ID=ubuntu

ID_LIKE=debian

PRETTY_NAME="Ubuntu 18.04.3 LTS"

VERSION_ID="18.04"
HOME_URL="https://www.ubuntu.com/"
SUPPORT_URL="https://help.ubuntu.com/"
BUG_REPORT_URL="https://bugs.launchpad.net/ubuntu/"
PRIVACY_POLICY_URL="https://www.ubuntu.com/legal/terms-and-policies/privacy-
policy"

VERSION_CODENAME=bionic

UBUNTU_CODENAME=bionic

AR WLAOI—RZERITIBICE. WDDDIFENSHDFT,

s UILERID=A7AI>"IUYVITD

e Ctrl + EnterF—%Z#H9 (WILDOTA—HRIFBENLIRLY)

e Shitf + Enters—%#9 (CILDTA —HISETF(ICHEET D)
o FEIXAZa2—D[S>2FA LINSEITHEZEIRT D

I cat /proc/cpuinfo



processor : 0

vendor_id : GenuineIntel

cpu family : 6

model : 63

model name : Intel(R) Xeon(R) CPU @ 2.30GHz
stepping : 0

microcode : ox1

cpu MHz : 2300.000

cache size : 46080 KB

physical id 0

siblings 2

core id : 0

Cpu cores 1

apicid 0

initial apicid 0

fpu . yes

fpu_exception : yes

cpuid level : 13

wp : yes

flags : fpu vme de pse tsc msr pae mce cx8 apic sep mtrr pge mca cmov

pat pse36 clflush mmx fxsr sse sse2 ss ht syscall nx pdpelgb rdtscp 1lm
constant_tsc rep_good nopl xtopology nonstop_tsc cpuid tsc_known_freq pni
pclmulqdg ssse3 fma cx16 pcid ssed4 1 ssed 2 x2apic movbe popcnt aes xsave avx flé6c¢
rdrand hypervisor lahf_1lm abm invpcid_single ssbd ibrs ibpb stibp fsgsbase
tsc_adjust bmil avx2 smep bmi2 erms invpcid xsaveopt arat md_clear
arch_capabilities

bugs : cpu_meltdown spectre_vl spectre_v2 spec_store_bypass 11tf mds
swapgs

bogomips : 4600.00

clflush size i 64

cache_alignment : 64

address sizes : 46 bits physical, 48 bits virtual

power management .

processor 1

vendor_id : GenuineIntel
cpu family : 6

model : 63

model name : Intel(R) Xeon(R) CPU @ 2.30GHz
stepping : 0

microcode : ox1

cpu MHz : 2300.000
cache size : 46080 KB
physical id : 0

siblings : 2

core id : 0

Cpu cores 1

apicid : 1



initial apicid : 1

fpu . yes
fpu_exception : yes
cpuid level : 13
wp : yes
flags : fpu vme de pse tsc msr pae mce cx8 apic sep mtrr pge mca cmov

pat pse36 clflush mmx fxsr sse sse2 ss ht syscall nx pdpelgb rdtscp 1lm
constant_tsc rep_good nopl xtopology nonstop tsc cpuid tsc_known_freq pni
pclmulqdq ssse3 fma cx16 pcid ssed4_1 ssed4 2 x2apic movbe popcnt aes xsave avx fléc
rdrand hypervisor lahf_1m abm invpcid single ssbd ibrs ibpb stibp fsgsbase
tsc_adjust bmil avx2 smep bmi2 erms invpcid xsaveopt arat md_clear
arch_capabilities

bugs : cpu_meltdown spectre_vl spectre_v2 spec_store_bypass 11tf mds
swapgs

bogomips : 4600.00

clflush size : 64

cache_alignment : 64

address sizes : 46 bits physical, 48 bits virtual

power management:

GPUDFIH

I nvidia-smi

NVIDIA-SMI has failed because it couldn't communicate with the NVIDIA driver. Make
sure that the latest NVIDIA driver is installed and running.

ER: PHBARET(E. GPUTI(IRKCPUEFIBLTWLWADT, FEEOO—REIS—(ICRADET,

GPUZER I B%&(d. ColaboratoryD A —1—MS[S2F1 L= [5>FA LDFA T 2EE|TEE
ETFEI, J\—ROTT77oOSL—F]DIEEH%Z. NonemSGPUICEELT. B5—E. J:aEODt’)lzﬁi
ULCHFULLD,

BEFREIEIPE (904> & 128%fE)

KZ{EF|/XColaboratoryIRIET I A, FIAKE(C9073 & 1285 & W\ D 2B DFHIEN D= TFENMET
95,

e 90HIE - « - 1> RHR (IREEYZ>) WSEBET,
= DED. BEUAZML TLDIBEHR. importLIeSA IS URENETENESNZET,
(—BI7AILEVLTREFULUEBDIIESTKDET, )

o 1205RIHIR - - - A RXHZR (RN ) WERFT. = DFDH. I— FREERITHERRDIBRD
HMED. BEETHRXET,
(—BI7A4IEVLTRELLEDEETHR. O— RETRIOIREICED F T, )



1285EIFIR(CEDFTORDBEZF TV IITB(C(F. UTFDOONY> RaeFRITUTIIZEEU,

Icat /proc/uptime | awk '{print $1 /60 /60 "hours"}'

0.0686111hours

KOFFR K FEEDOTOVY RTE. AR ANEH L THSDREFMAE hESNET, COEN.
12hours(CiRBET. 1R ANFHBIEETY,

TILDFEA CHIBR
TipsDffsh & LT, ILEFHIZTIBEALZOHEIBRLCHEL LS.
TILOEAR. BELHO[+I—R] & [+7FI ] TITXET

e J—R--PythonZE{T9 DIl (TOTSL)
o FXb---FBAZEIRT BleHDtIL (MarkdownigiE)
o &FEURL : Markdownidixs B> )LE - Qiita

ILOHIBRIE. ©ILERIOT =587 > TITAFEY,

PythonDEAXRSCE (B2 - U X KEY)

Z ZTlEIPYthonDEARSGEC DWTEBZITVET. & L\ THEPYthonDSLEIARTEZBBLELDET
DEFARBEENID D TUEWVWEITDT, CTTIESEOHFEOEBREEOREXEAT DT —FID
MR (T—4)\> RUSYD) ([CHEBERDIERICBELTEIEELTHELL D,

F—ARIZEFANRDS (type)

PythonlCIRS ., TOHUSZ2HDF—81d F—8 ([CL> THESNTVET, FIXE 1 EVWSF—
213 intRL(BAGEY), 3.14(3 floatBEL(ZE LSS | "abc” (3 strAU(XFHIR) LS &S ICHEENE
¥, T8 Ftype()DODHICT —FEANBTET. ZOF—IDT—IREHRRT B ENTEE
a_o

type(1)

int

type(1.1)


https://qiita.com/tbpgr/items/989c6badefff69377da7

float

type("abc")

str

ZHOEE (=)

Python(CPRS I TOTSZIEEBEMT. T —IZRFLTHELIZHD BE EVWDSEDRBEREINTUL
9, BRIRVDXFNATILI 7ARY hh_THNIEEHICEZBIZDIFBRCENTEEFT, BHITMEZR
ATREZCE = OFEEFEMFNET,

num =

moji = "abc"

type)D()DHFICEHZZANDZET, TOERDT — IR ZHRTEET,

type(num)

int

type(moji)

str

print)D)DH(CEHEZ WD E, BRICHRASNLET —FZRRIDIIENTEFET.



print(num)
print(moji)

abc

printE@B U K DRHLBE(C, displayh'BdDE T, printldpythontZ#mdars (B EEMUET) TIH.
display(dJupyterd#gE(C/aDE T, HAODEBWVEER L DD, SEJFH THEVNDITTIZEE0N,
TIPS: display(d#&it 9 D DataFrameDR.ZFE S (CHH AN TSI EHEELFE T,

display(num)
display(moji)

"abc'

FERR: JupyterTlE. DEDOXprintZFEA LR TE., CILDOREITICERG RN T D E. BHRONEZ
RRIDCENTEET,. L. BILDOREITICEWVWZEBDDOHFBNTIDTERL TS EE0,

num

moji

"abc'

num
moji



"abc'

display( num )
display( moji )

"abc'

DX MBS (list)

FFEFERCT—IZREFLELN. —DOERICERDT —FZANTZWSEENHDFET., ZDESE
(CESDH URBEL (list)([CIRDFT,

lSt=[ > > > k) ]

UX MDHRDET —FZBREFUVFET ., RYDOER(CIF0. ROBRICFIEVWDKDICERERICE>T
wOX (RF) EHENDESHEBNCESNTVET (A>T Y IRDRINOBENSIBFTDIZE(TE
BLTLEZZEW) ZDA 2TV IRZIBEIDZET, URXRMDERZMDE T ZENTEET,

1st[2]

30

listDEFDBERZEUSUTZWEERREF. -(NA1FR) ZEODTAZTYIRZEEIDZLET. BENS
OBBOEZEEI LN TEFET,

Ist[-1]



50

Fle. AS5A220 (slicing) EFENDHET. BEOT—HZWMOHULTLDTENTEFT.

Ist[1: 4]

[20, 30, 40]

AR XSAS2JTHEEELULRIC, £HDOERFIEHFIN. ABROBREEFNIVTE(TEREL
TLIZE0N,

Ist[: 4]

[10, 20, 30, 40]

Ist[2: ]

[30, 40, 50]

NumpyDEFHE

Python(ZIENumpy EWSEBEHIRS A TSUMNSBDET., NumpyZzFHETDE. PythontZEEDD X MEY(C
EERT, ZIRTEIN DT —FZNERLLKIRDI T ENTEET, £/ Numpy FARERZEDELE L\ Toffst
EZHHUTN3IEHNABRINTSD. RERMETEODER IO TUVET,

NumpyZFIBIB(C(E. FITRDEDICA MR- hEITVET,

import numpy as np

numpy.ndarray



Numpy(c(d. ndarray EMEENDT—FBRNHEREINTULET ., ndarrayld—R 9IS &, PythontE#ED L
ARE (list) EBMTOVETH. RT NLOTHIDOLS(C. REDOBERZE —1E U TETE TS EFREEEN D
NET,

ary = np.array([1, 2, 3])
display( type(ary) )
display( ary )

numpy .ndarray

array([1, 2, 3])

ary *

array([ 5, 10, 15])

BIxHICA U Z EZPYythoniREDU X REITP B35 LT DL, £<RENERD I LZHERLTHFEL &
Do

15t=[}) ]
Ist *

(1, 2, 3,1, 2, 3,1, 2, 3, 1, 2, 3, 1, 2, 3]

B, BHRD ary * 5 Tl aryRAEDEZEF U TOWEFADT. BS—Eary DHFEZERRSETD &
[5,10,15]TlFR<. [1,2,3]|DEFRONERTEET,

ary

array([1, 2, 3])



aryWEBDIEZEFH I B(CIE. UTFDKDIC = #FE>T. FilciMEZRA LU THITINENSDET, CD
[MEEXEFHLEDEND T, ZELTULRE O] EVWDERIE OS> JICENDET (BULBIE
NTWVWTH) BEBOOQNESRELROTTEZDITELL D,

ary = ary *
ary

array([ 5, 10, 15])

numpy COERERET=
BE, REREREZSTEUCWVESIIED TERIDIVENH DX ITH. Numpy(FEARNRFTEZTE
IREBEARLTNET,

# rangef%TT. 0~9FXTDiEH U BHEZT A KT D
ary = np.array(range(10))
ary

array([@, 1, 2, 3, 4, 5, 6, 7, 8, 9])

# aryD-FHfH
ary.mean()

# aryDiHl
ary.var()

8.25

i
+

E {22

# aryDFE
ary.std()



2.8722813232690143

ary.min()

(%]

ary.max()

9
PandasEHH#

Pandas(d. PythonTDFT—IDHSATSUEULTREERIN TSR SIS UDVEDTY, Pandas
(EINumpyZEE(C. =U—X (Series) &5 —45TJL—/A (DataFrame) EWST—SRIZRHELUET,

PandaszFIFAA I B(CIE. FITRDLSICA >R— MEITLET,

import pandas as pd

pandas.Series

CCFT. PythonfZ=#ED U X R (list) &, NumpyS-1JSUdndarrayZzi&k\E UMY, PandasS-1 7
SUICERKDIEEEB I 5> —X (Series) EWLWDT—FENHDET,

srs = pd.Series([10, 20, 30, 40, 50])
srs

10
20
30
40

w N RBRo



4 50
dtype: int64

# list/ndarray D3t e T ZIE U CTERDOERZIDHED
srs.iloc[3]

40

# list/ndarray&EDHtiE e RSS2 IOWMER S
srs.iloc[ 1 : 3 ]

1 20
2 30
dtype: int64

HE=

# list/arrayEHHiE i@ indexZfRETED
srs = pd.Series([10, 20, 30, 40, 50], index=["one", "two", "three", "four",

"five"])
srs

one 10
two 20
three 30
four 40
five 50

dtype: int64

# list/ndarray EHIE e np.array K D BEFRERE (XYW R) BARRUTND 4%
e

# BB EZN)ITD

srs.describe()



count 5.000000

mean 30.000000
std 15.811388
min 10.000000
25% 20.000000
50% 30.000000
75% 40.000000
max 50.000000

dtype: float64

JEIR: Numpy &EPandasDfELVF T DT

Numpy(&Python T m&E SN TEETEREDESZZRL TLET .. PandasiENumpyZzFIA L TV
PILLULESATISUTY., LiER>T. —fEMI(C(EPandasdDANNumpyZ O 3 A —) \—Aw ROVF
£939. BiE. NumpyZEFIBUZESH/NTA - REENDRI O MERIICHDET,

FEHEBEOUIRERE Z &L UIEWEE(C(E. Pandas/Zl3 TIEIELLDE ULNEEA. 2120,
Pnadas (4F(CCNHh'5HiEI DDataFrame) (FREOHE(ICETFEZ DRI > TH. RDHDFHE (ELVRT
TEHBEDEET) D ET,

TIDT. £9'(FPandasThrSAUTHT. EDSUTHUBRE (CRIBENDD RIS TULIES. Numpyt
SQLZFIAT D EVWDIDBZIEH DN ERNET,

pandas.DataFrame

PandasS>JSU TeRBENONZT—FBICT—4TL —/ (DataFrame) h'&DZFE 9, Series(d1/RTdD
F—AFUMRZFEEAN. DataFramel3f T8 DL S RZRTDT —FEIRZET,

## # #DataFrame®D4H
FIIU>TILT—IESZAIE. DataFramez &£ U THET,

df = pd.DataFrame([[1, 2, 3], [4, 5, 6], [7, 8, 9]])
df

.dataframe tbody tr th {
vertical-align: top;

}

.dataframe thead th {
text-align: right;
}




index& column®IgE

DataFrameld-r > w2 X (index) ¥H5 /A (column) ZIBEITDZEICLD,. Exceld>— hDLDSIC
F—AEIRSENTEET,

df = pd.DataFrame([[1,2,3]1,[4,5,61,[7,8,9]], index=["a", "b", "c"], columns=["A",
"8", "C"])
df

.dataframe tbody tr th {
vertical-align: top;

.dataframe thead th {
text-align: right;

}

A | B | C
a1l 2 3
b|4 |5 |6
c|7 |89

index&columnfZDZEE

pandas.DataFrame.renameZzfES & T, {TWRIIDEZBIEEE T D ENHEET,

df.rename(columns={"A":"a"},index={"a":"A"})

.dataframe tbody tr th {
vertical-align: top;

.dataframe thead th {
text-align: right;



A1l 2|3
b|4|5]|6
c| 7|89

R EFR K *DataFrameZz iR D E S (CZVWI XN [BHFULEDED., EIFEEFNTRAMN >zl ROKKT
9, (I LiLDrenameld. ZDBERODDEDT, ES—E., dAIDFREFEERRITDE. BEISNTESITH
EUET (BNTLWBATE. DHONBERZXTY)

# BHEARMEINTHSY ., TICRERDTLNS !
df

.dataframe tbody tr th {
vertical-align: top;

.dataframe thead th {
text-align: right;

}

A B |C
a|l 2|3
b 4|5 |6
c 7|89

TNZFHRT DCE. EIC2DDHENSHDFET,

# inplaceA 7> 3> Z%&truelc 9D
df.rename(columns={"A": "a"},index={"a": "A"}, inplace= )
df

.dataframe tbody tr th {
vertical-align: top;

.dataframe thead th {
text-align: right;



Al 1] 2 3
4 |5 |6
c|7|8 1|9

# A=)l = YTHUWAKRZFRCAFICRANTSD
df = df.rename(columns={"C": "c"},index={"c": "C"} )

df

.dataframe tbody tr th {
vertical-align: top;

.dataframe thead th {
text-align: right;

}
a| B |c
All]|2 3
b| 4|5 |6
cC|7|(8 |9
F—HDHE
pandas.Series.drop(&. ¥ EITDHIBRZE
TWET,
df.drop('C")
df

.dataframe tbody tr th {
vertical-align: top;

.dataframe thead th {
text-align: right;

7—

17

STENHERFT. TIAIKTIE 1TDOHIBR(axis=0)ZHEE L



A1l 2|3
b|4|5 |6
c| 7189

EFIR kB0 & CITHHIBRESNTULERAR - TSTY. ZEFEESTHENUE [hVRDHONBERE
Al T, inplace=TrueAT>3>ZFFTHUTHELL D,

# inplaceATJ> 3> T. HlikZERLEESD
df.drop('C' , inplace= )
df

.dataframe tbody tr th {
vertical-align: top;

.dataframe thead th {
text-align: right;

}
al| B |c
All|2 |3
b|4|5 |6

# axis=1ZHEITDZET. FIZHIRTDIENH KD,
df.drop('c', axis=1, inplace= )
df

.dataframe tbody tr th {
vertical-align: top;

.dataframe thead th {
text-align: right;




F—5 DEUS

pd.DataFrame.loc& pd.DataFrame.iloczf£S C & T, DataFrame®iSTE UTEATIEE UIESIZEUS T D
CENTEFET,

# T—AHFIL—LZHEERTD

df = pd.DataFrame([[1,2,3]1,[4,5,61,[7,8,9]1], index=["a", "b", "c"], columns=["A",
"B", "C"])

df

.dataframe tbody tr th {
vertical-align: top;

.dataframe thead th {
text-align: right;

}

A B |C
a|l 2|3
b 4|5 |6
c 7|89

# biTDT—F =G

df.loc["b"]
A 4
B 5
c 6

Name: b, dtype: int64

# CHDFT—HZH1G
df.loc[ : , "C"]



Name: C, dtype: int64

# 0,117 HDFT—S =G
df.iloc[ [0, 1] ]

.dataframe tbody tr th {
vertical-align: top;

.dataframe thead th {
text-align: right;

}
A B |C
1123
4 |56

# 15| H DT —H &
df.iloc[ : , [1]]

.dataframe tbody tr th {
vertical-align: top;

.dataframe thead th {
text-align: right;




F—H DR

Dataframel(C(Zhead &tail WV XV ROEBEESNTULE I, headlIFELBEBNSIEELUEHDITT —5%&ER

J— —

RUFET, tailldk. REHMSEELHDITT —9Z2FRRUET,
df.head(2)

.dataframe tbody tr th {
vertical-align: top;

}

.dataframe thead th {
text-align: right;

}

A | B |C
all /|23
b|4 |5 |6
df.tail(2)

.dataframe tbody tr th {
vertical-align: top;

}

.dataframe thead th {
text-align: right;

}

A | B |C
b|4 |5 |6
c|7 |89

ERHAREDT —FZIRDSHBE,. [FTEEUTRT ] ZDOMMRICUIEWNEERE, head(tail)FE

FUFEIDT, BEATHETFLL D,

FECRUIEITOME



Dataframel(C(Equery EVVD XYY RPFARESNTVET, XFITEHZLTIBDZET. &zmizU
TR ZERDEIT CENTEET . SQLICFFUULAIE. SELECT~WHEREAZA A—TF B EDH DT
LB ULNERA

# T—HIL— DT HEHER
df

.dataframe tbody tr th {
vertical-align: top;

.dataframe thead th {
text-align: right;

}

A B |C
a|l 2|3
b 4 |5]|6
c 7|89

# BN SDATZ il Y
df.query('B == 5")

.dataframe tbody tr th {
vertical-align: top;

.dataframe thead th {
text-align: right;

# BAINSLL EDAiT &l
df.query('B >= 5")



.dataframe tbody tr th {
vertical-align: top;

.dataframe thead th {
text-align: right;

}
A B |C
4 | 516
7 8|9

# BAIMSLL LT, W DCHIN7LL EDITZ i
df.query('B >= 5 & C >=7")

.dataframe tbody tr th {
vertical-align: top;

.dataframe thead th {
text-align: right;

# AFINYL. FZ(ECHIH oD T Z il
df.query('A == 1 | C ==9")

.dataframe tbody tr th {
vertical-align: top;

.dataframe thead th {
text-align: right;



al|l 2|3

cl|7 |89

PythonEARSCE (EIR - #8200 - BEED)

SEOEBTIIHEDFESCEESDFEAN,. D UEMRFHUEIBFIEZEES & UIEBE. &R
(if) ¥, #&DOiIRL (for) EWofeBXEFERHULET.

IREPE TR I DHER>HDERAN, MMOTOTSLASEEZBELTLDAMEITIC, PythonTODIiff>ford
SIREETBTUET.

IR (ifs0)

if XOFEWSEIUTDEDTY, FlX(FlavaSiET(E{ FTEATWLEERD M. PythonTIEFTFIFICKDT
TONTNBZESEFRLTLIZEL,

if S&45:
HiTLIEVX
XifOhDITIE. I A>FT> b (FFS) "pETY

A 2F7 > MEIFAINR-RAMENERE SN TOETIN, EBEOELDPTabTEELLEBEFT (AIHMEZTER
IDE BHTHRPIOZ T U MR TER—INRSZEBNEFIAH )

lang = "python"

if lang == "python":
# A>T hENIZEH S PifDH & & UTR#MEND
print("I love Python!")
print("I love Programming!")

I love Python!
I love Programming!

lang = "java"

if lang == "python":
# A>T > hSNITEH P ifDF & & UTRMEND
print("I love Python!")
print("I love Programming!")

RISFIR ok FERIFMABRREINFETA. UL laung 2 "ruby" (TR Tefzsd. EH&EmIE L TULRULZ8
Ta_o



lang = "java"

if lang == "python":
# A>T hENEHatifod & & UTRBESND
print("I love Python!")

print("I love Programming!")

I love Programming!

RRFFR k* FEROBITIE. 1>FT> FULTULRLT love Programming!"(&. ifSXOEEE (32 <BEFRRKE
ITENBDZEICIRDFET,

ECAT. lang B "python" BIAAD EEZ(CERICHEITUZEWEENDDELELL D, BARES(ITED
DN elseX TG, else X, ifXDEHEEBIESRN D IEBEICETUREWEELL CENTEET,
elseXXDEVLA I,

if S04
KITUELX

else:
EITURLX

lang = "ruby"
if lang == "python":
print("I love python!")
else:
print("I love other language!")

I love other language!

#DIR L (forx)

B UL ZE DR UIZWEE(, fors2ERLET . MDSFECLEND & BB OIR UKD (IR DED
DHHBDT. UTFZRTHZSECLTIES,

for Z#{ in U X ~NEY:
BoiRLELWLIELX
XifERERIC, fordDiTId. I >FT> & (FFF) WRETY

# XZONSAE T SEHIANBEEDIRT
for x in [0, 1, 2, 3, 4]:
print(x)



A W N RO

LFEEDEISRIEDRUEHFDIEETIE. HIXEONS100ETOEREFITURWKLDIRIBEIC, URRNET
100X TEEIDDFIRENTESDFRA. TDRISBERITESDMNrangeTI . rangeDEWVSIFLLTD
ﬁot“jo

# XZON SAFTTH I SEIRINSLEDIRT
for x in range(5):
print(x)

A W N RO

# XZ2NBAFETH S BIANSHEDIRT
for x in range(2, 5):
print(x)

# XEOMSIE T2I DI S HIANBLEDIRT
for x in range(0, 9, 2):
print(x)

o o ~NO



8% : foreX&DataFrame

EBDEERTIN. forXT. DataFrameh51179 DITZEDEH LT, ZDUTIC U TRINURZ TV
WESENEEDDET., COBRBTREIDIVEREDDEFEAN. ANDIRICCZICEVWTHD I EZRL
HUTLKEZEE, 22U, ARHEDiTZforX TRDHZES T L. BABRIBRF-ENANNDEITD
T. F£9(FqueryXVw RIRETEMDEHIHHZR O THS, forXICE5EZBDLDIICLELL D,

# T—HFIL—LZERTD

# BT —4 KR (°C) ET AR — LD E(H) DEF

df = pd.DataFrame([ [10,20],[15,30],[15,40],[25,70],[39, 1 1, columns=["%U&",
L)

df

.dataframe tbody tr th {
vertical-align: top;

}

.dataframe thead th {
text-align: right;

}
im | 5k
0| 10 20
1| 15 30
2 | 15 40
3 | 25 70
4 | 30 100

# T—HFIL—LH5—TIDROHT
for index,row in df.iterrows():
kion = row[ '%%U’
uriage = row[ 't ']
print( kion )
print( uriage )

10
20
15
30



15
40
25
70
30
100

# HFIT : LidDprintZformat AV Y RTHPI LTS
for index,row in df.iterrows():

kion = row['&UH"]

uriage = row[ 't ']

print( 'ZURND{ICDOHIE. A RO —LD5E LIE{MATUR' .format( kion , uriage
) )

FUREAN1e°COHIE, A RO —LD5E E(F0fHTULIE
KimMN15°eCOHI(E. 77 RO — LD E(F3efflTUTE
FURANLI5°COHIE, A RO —LDE E(FdeffTUIE
KimM25°COHI(E. 771 RO — LD E(F7eflTUTE
SUEM3ecCOH (&, 774 RO U — LD EiF1eefE# T LT

B#DESR (def)

Python(CPR59'. Z<DTOTSZIERBICEAE (BIIL—F> . XVY REE) EWDSEDAGDE
9., BAREHETIRSLS(C [MAHhDEZAND E, AISHDEZHEHT D] EWDSEENGDEITH, &
OJS=Z>20DBE(ICIE. TNERRFIC TWSDHhDEEFS>IBZOEFTEDHICT D] EWDSEEIBD
NFET, PythonTOREBDEERDSEFUTDEO T,

def B (IRE1E%):
EiTLELXL
EiTUIELX2
E1TU0\X3
return £ UL ME

#x *y Z iHEIDENEERTD (BFs: calo
def calc :

result = x * vy

return result

FEIR* FEEOIL TR BREERULEITTIDOT, ETLUTHEABENENERA. BERZEES
BB(C(F. COBRICHUT, x&yDEZREUTERITIDRENSDFT ., B BECEFIOLEEHZ
EEITDRICONCRET DEHZMREIE. BEeRTI DRICANDIEBROEZSIHEN > TR ULET
(B, ZCTEFTIEDSIRLKTESE@>ALKTT)



# BfcalcZzFE179D (BlHF4LE5)
calc(4,5)

20

B SDEN (CNZRDELFUET. BHEORE CTreturnX(CKDIBESNMETT) (F. EEHICH
MIBDELEETEFT,

# RODEZZE (kakezanl&2) (CIRANTD
kakezanl calc(5,5)
kakezan2 = calc(10,10)

print( kakezanl + kakezan2 )

125

MatplotlibDEHE

T ITBRIC. EZRIDEITTEREKRZIRZICS VDT, £ (ETSTTHBE LU TRIBI D&
NZNTT, CT Tl PythonTRLKFBETNBDT S THBD S TS ThBMatplotlibDFFEIMEL S
ETRNAULED,

# Matplotlib51JSU%Z, pltEVWDHILTHATEDILDICEFITD
import matplotlib.pyplot as plt

# T—HFIL—LZERTD

# H2TILFT—5  &UR(°C) ETA R — LD (#) DEZ

df = pd.DataFrame([ [10,20],[15,30],[15,40],[25,70],[39, 1 1, columns=["%uL",
L)

df

.dataframe tbody tr th {
vertical-align: top;

}

.dataframe thead th {
text-align: right;
}



[iE | BL
0 10 20
1| 15 30
2 | 15 40
3|25 70
4 | 30 100

ECiIE
# HUAL

plt.figure()

plt.scatter(x=df['%&"'], y=df['7cL"'])
plt.xlabel('KION")
plt.ylabel('URIAGE")

plt.show()
100 1
m_
m_
70 1 [ ]
wl
S 60
&
EU_
40 1 [ ]
30 1 [ ]
N4 »
T T T T T T T T
woe 125 150 175 200 225 250 275
KION
# B2

plt.figure()

plt.scatter(x=df['5c '], y=df['&ii"'])
plt.xlabel( 'URIAGE")

plt.ylabel( 'KION")

plt.show()



30.0 4 [ ]

7.5 1

25.0 1 [

2.5 1

20.0 1

KION

17.5 A
15.0 A » L]

12.5 A

1004 =

RR1IGDT ST

Matplotlibld. BIfRIDALICE. EX NI S AL iR, BOTR. E— by TRRERLBERDI ST
(CHIELTWETY . &Ffoo AT 3 >EHE<ABRSNTVEIH. TRV DONISTDIBEZER
THUTHELELD (BLETHSTHEDHEBTINDT, 5T ELTHERDEREZRLTLRNWEDE
BOFIN. TTHEIZEW)

# EXNITS LA
plt.figure()
plt.hist(df[ ' %" ])
plt.xlabel( 'KION")

plt.show()
2.00 1
175 1
150 1
125 1
100 1
0.75 1
0.50 1
0.25 1
0.00 - T T T T T
00 125 150 175 200 25 230 275 300
KION
# FinaR

plt.figure()
plt.plot(df['%UL"])
plt.ylabel( 'KION")
plt.show()



30.0 A
7.5 1
25.0 1
2.5 1

20.0 1

KION

17.5 A
15.0 A
12.5 A

10.0 1

# MIJ>2

plt.figure()
plt.pie(df['7c '], labels=df[ %" ])
plt.show()

&% XHEFOOMR

ColabratoryIRiE CMatplotlibZFERHT 3 E. SNILDEDDEAXFNIXFELIFOOICIR> TUEWNWETD,
ZDfeH. BEANICEBERTIEIEANFTIONIUIFZLTVWEEIN. [ESUTEEARENSVW! ] &
WD ADIESHIT, Mini Tips& LT, MatplotlibBAZEWIEDFEICDVNWTTHBNUET,

# LT UTUER D

plt.figure()

plt.scatter(x=df['%iL"'], y=df['7cL"'])
plt.title(' XA ETARAOU—LDHME")
plt.xlabel(' % (°C)")
plt.ylabel('7c L (fi)")

plt.show()
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RuntimeWarning: Glyph 27671 missing from current font.
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font.set_text(s, 0.0, flags=flags)

/usr/local/lib/python3.6/dist-packages/matplotlib/backends/backend_agg.

RuntimeWarning: Glyph 20491 missing from current font.
font.set_text(s, 0.0, flags=flags)

/usr/local/lib/python3.6/dist-packages/matplotlib/backends/backend_agg.

RuntimeWarning: Glyph 22770 missing from current font.
font.set_text(s, 0, flags=flags)

/usr/local/lib/python3.6/dist-packages/matplotlib/backends/backend_agg.

RuntimeWarning: Glyph 19978 missing from current font.
font.set_text(s, @, flags=flags)

/usr/local/lib/python3.6/dist-packages/matplotlib/backends/backend_agg.

RuntimeWarning: Glyph 20491 missing from current font.
font.set_text(s, 0, flags=flags)

/usr/local/lib/python3.6/dist-packages/matplotlib/backends/backend_agg.

RuntimeWarning: Glyph 12392 missing from current font.
font.set_text(s, @, flags=flags)

/usr/local/lib/python3.6/dist-packages/matplotlib/backends/backend_agg.

RuntimeWarning: Glyph 12450 missing from current font.
font.set_text(s, 0, flags=flags)

/usr/local/lib/python3.6/dist-packages/matplotlib/backends/backend_agg.

RuntimeWarning: Glyph 12452 missing from current font.
font.set_text(s, @, flags=flags)

/usr/local/lib/python3.6/dist-packages/matplotlib/backends/backend_agg.

RuntimeWarning: Glyph 12473 missing from current font.
font.set_text(s, 0, flags=flags)

/usr/local/lib/python3.6/dist-packages/matplotlib/backends/backend_agg.

RuntimeWarning: Glyph 12463 missing from current font.
font.set_text(s, @, flags=flags)

/usr/local/lib/python3.6/dist-packages/matplotlib/backends/backend_agg.

RuntimeWarning: Glyph 12522 missing from current font.
font.set_text(s, 0, flags=flags)

/usr/local/lib/python3.6/dist-packages/matplotlib/backends/backend_agg.

RuntimeWarning: Glyph 12540 missing from current font.
font.set_text(s, @, flags=flags)

/usr/local/lib/python3.6/dist-packages/matplotlib/backends/backend_agg.

RuntimeWarning: Glyph 12512 missing from current font.
font.set_text(s, 0, flags=flags)

/usr/local/lib/python3.6/dist-packages/matplotlib/backends/backend_agg.

RuntimeWarning: Glyph 12398 missing from current font.
font.set_text(s, @, flags=flags)

/usr/local/lib/python3.6/dist-packages/matplotlib/backends/backend_agg.

RuntimeWarning: Glyph 38306 missing from current font.
font.set_text(s, 0, flags=flags)

/usr/local/lib/python3.6/dist-packages/matplotlib/backends/backend_agg.

RuntimeWarning: Glyph 20418 missing from current font.
font.set_text(s, @, flags=flags)
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CNZEEE T B(C(E. W DO DEEEBORENSGDFET (D UFBAMMNDET)
x93, BARERADIA> bz apt-get AN RTHO>O—-RUT. RERF vV I1FHIBRUET,

HAEIA> bSO 0O—- R3S,
| apt-get -y install fonts-ipafont-gothic

+H

# FrvSa1ZHIBRT D,

# HIBRIAREFrvS 10T 71ILAIE MatplotlibMN\—=3>2 7 v T IR EEDDIZD.

# FaEDrm COERLATHRNG AL | 1s -11 /root/.cache/matplotlib/ TIJ 7 A ILL &R
# IHJ7A)L%: ! rm /root/.cache/matplotlib/fontList.json

# IHIJ7A)L%: ! rm /root/.cache/matplotlib/fontlist-v300.json

I rm /root/.cache/matplotlib/fontlist-v310.json # 2019/10/31[5TD I 71 )L#

Reading package lists... Done

Building dependency tree

Reading state information... Done

fonts-ipafont-gothic is already the newest version (©00303-18ubuntul).

The following package was automatically installed and is no longer required:
libnvidia-common-430

Use 'apt autoremove' to remove it.

@ upgraded, @ newly installed, © to remove and 7 not upgraded.

EERR D> O— RO/ \—AMEEMNE D SNZRIC, QUBMEIE LS. IRORFTYINEHFT (20
~30M12E)

RIFBARFE D A > bz Colaboratory(CRIREE D7z, UTDFIETS>2F1 LZzBIREILET.

e Colaborary@tEA—1— = [S2HFAL] = [T2F1 LZEIIEH]



BEEOA N8 [BEER] - [P &0, TDR(IC [RAMI [T+« XT] D)I\—-h&RReniz
5. BE#ITTTY (GWIEE)

HWNT. DO EZRITUTIS IEBRULE T, BB, S LEBREHLUELZDT. E3—FE.
£S5+ TS Udimport&. DataFrameDERZEITOIMNENHDET,

# SAISUZEAR—bKTD
import pandas as pd
import matplotlib.pyplot as plt

# F—HTL—LEERTS

# B>TIL7T—4 KR (°C) ETA ROV — LD5e L (ff) D&
df = pd'DataFrame([ [1e, 1,[15, 1,[15, 1,[25, 15[
ek ])

B 1 1, columns=["%ul",

# HAFE I A > bkE
import seaborn as sns
sns.set(font="IPAGothic")

plt.figure()

plt.scatter(x=df['%L"'], y=df['5cL"'])
plt.title('XURETARTU—LDHEEFR")
plt.xlabel(' % (°C)")

plt.ylabel('7¢ E(fE)")

plt.show()
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Tl AT EZFEBUF U,

e Colaboratory Tips

e PythonDEARSCE (B - UAK)

e NumpyDEHE

e PandasdEH#

o PythonDEASCE (GEIR - #&0DIRL - BER)
e Matplotlibd>EFHE
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BRIGRA M OEEMIRT -5y hEE> T, FEFNKS TN FRILTHELL D,
ZOF—FtY M 1978F(CENVRES EEEDMSICET DRI THRASNZEDTY.

KEVRR b2 HRBAMIES T DU DEEMIED . BDIRFFRDPEEDEEDHRERARIBRELY MIROTVET,

COF -5y MEfED T, WRFBORNZHRRLEL & .
CITHEIDIL

o HENd D DEIFBDRN

* F—HDRETNLIE

e ZTa—3IIRY RDO—TJEFTILOIEDT. ELS

o EIFEFTILOFHESE

o R UTEETILORESE. RIFULETILOENS

El)FHE-E & (&

F—AEEE(C. BRERDZBEZTATZMEZ [EFHE] SVLWET.
i)

- JURTTVDOBEDERT —FEE LT, BILENZREETFATS.

- BEOURVWCKIRT —FZEELIC. [VRZETET S,

SEE. BRREEROT -2 L (CEEDMEETFRTSD ERR] ZRNET.

EMds D DT B DR
BEH D OMFEDOTOZ TV MME. UTDLS(CEATHEET,

1. 70> 10 hoBZEERDD
ESRIATHRUVEEEE ., BEOBEREROET,
2. T—H=NETD
WEBRT—FZREL. SNICT )F—2a>mH4MUET.
3. F—IENTD
IELET—PEDHL. HEERELZD. IINRENE SR LET.
4, T—H%=EHMET S
HmEB OB UIER(CT —F&MIUEY.
RIBEENBECEBRUED. JAXCRBT—IERILUET,
FT—=HICLDTIE FHEEHITIZHDONMIZITVET,
Ffe. BRFEBZEDPIT VL DERIEZITVET,
F=H%7ilET—5. T~ (FHE) -2 CHEILFET,
5 EFIVEEET D
EFILOBERERZELUET,
6. #8933
g —S%FE>TEFHBLET.
7. i gD
FRANT—5%FE>T. EFILDEEERDET,
8. Fa——>4
BEDBEGETBEDIC. T—IPEFTILOEE., )\ A/I—/ISA—FZRAELFT,
Fa1-—Z20->FB > EEDERUET,
9. EFILEBRET S ERUEETIVE I 7AILICRELET,
BEFEUEETILEWDTEFESCENTEET,
10. #Em
EFI)IEEST. RKADT—F THREITVET .
11. B¥E
BRTHECEBNEN TV T—FZ2E>T. EFI/ILOBEEZITVET,

BiRDTE

BHICAEDET. ETILOBECEREZRELEY.

BIR(E. COETILOBENFEABNMEEDTEZ RO DEDSEEZFDZ LT, RATERRE (MAE) (32,000 LT, EWSEN

—=n
X

ELET,

ERETILOMREZRITIBIRE U T, FRENEROENSFHETENLZITBN TV ZERT [FFiExRE (MAE) | AL<ALSBNET,

BEL. FEEZSATLATHEREI D LZBNET D5, BEDRERED K/NSVMEZHRELZVEVNWTRNTLL S,

T —5DINE



ARG T TF—SEREL TSNIUSFETVETH, SERBEOF -5ty MO ET,
SATSUDA MR- b

JOUSATERTSDSAISUZAIR—BLET.
SEEFEUTOSATSUZEERLET.

e numpy --- NumPy(https://numpy.org/) EsT&E(CFERLET.

e pandas ‘- pandas(https://pandas.pydata.org/) > —4% DM - FHEHTERLEY .

¢ matplotlib --- matplotlib(https://matplotlib.org/) IS J DiEEICERLEY .

e seaborn --- seaborn(https://seaborn.pydata.org/) matplotlibd>Sw/\—T. @RS JiEEEEEN R TWLET,

¢ tensorflow - TensorFlow(https://www.tensorflow.org/?hl=ja) —1—3J)L*Y ND—O%&@BHEITIHDI L —LT—ITY,
¢ tensorflow.keras -+ Keras(https://keras.io/ja/) TensorFlowd=w/\—T9,

o sklearn - scikit-learn(https://scikit-learn.org/stable/) #HFZBDS51TSUTY,

# matplotlib®Di#i/\—=3> & [MHIT D
Ipip install matplotlib --upgrade

Requirement already up-to-date: matplotlib in /usr/local/lib/python3.6/dist-packages (3.1.2)

Requirement already satisfied, skipping upgrade: python-dateutil>=2.1 in /usr/local/lib/python3.6/dist-packages (from
matplotlib) (2.6.1)

Requirement already satisfied, skipping upgrade: kiwisolver>=1.0.1 in /usr/local/lib/python3.6/dist-packages (from
matplotlib) (1.1.0)

Requirement already satisfied, skipping upgrade: cycler>=0.10 in /usr/local/lib/python3.6/dist-packages (from
matplotlib) (0.10.0)

Requirement already satisfied, skipping upgrade: pyparsing!=2.0.4,1=2.1.2,1=2.1.6,>=2.0.1 in
/usr/local/lib/python3.6/dist-packages (from matplotlib) (2.4.5)

Requirement already satisfied, skipping upgrade: numpy>=1.11 in /usr/local/lib/python3.6/dist-packages (from matplotlib)
(1.17.4)

Requirement already satisfied, skipping upgrade: six>=1.5 in /usr/local/lib/python3.6/dist-packages (from python-
dateutil>=2.1->matplotlib) (1.12.0)

Requirement already satisfied, skipping upgrade: setuptools in /usr/local/lib/python3.6/dist-packages (from
kiwisolver>=1.0.1->matplotlib) (41.6.0)

# SATSUDAIR— bk

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt
import seaborn as sns

# TensorFlow 2.xRAZfD
%tensorflow_version 2.x

import tensorflow as tf

from tensorflow.keras import models, layers, regularizers
from tensorflow.keras.datasets import boston_housing

# TensorFlowD/\—=3 >
print(tf.__version__)

from sklearn.model_selection import train_test_split

# matplotlib D N1%&E ) — KNI WD LICHiE T DD E
%matplotlib inline

TensorFlow 2.x selected.
2.0.0

5 HDFHA

FRT3T -y hZEFHAHELL D,

tf.kerasDHEER ED TR M DEEMIET —F 7Y NEFHIHAHE T,
CCTilT—F ETART—HDEEERDDZENTEET,
ERFANT—HELTEDSTEICLELL D,



# T—H%&; RdrINTF
(x_train, y_train), (x_test, y_test) = boston_housing.load_data(test_split=

DRODUELUTDESDTY.

e x_train - JiET—4

e y_train - JRT—HDINIL
e x_test - TANT—4H

e y test -+ TART—=HFDINIL

T —IDDM
FPET—YORRERBLELL S,

T — S DR

T—4 x [CIFUTDEMMEHENTNET.

h3L& WE

CRIM — A DDIRgRR

ZN 25,000 T+ — b8 X 2B (CXEEN/ZEOEES
INDUS IENTEED T HEBEDEIE

CHAS Fr -G =—Z8. IICALTVBIHBEIEFL. TNUADBEE0
NOX —EEZESRRE (1000H5550D1)

RM 1EFBIZDDOFIEREE

AGE 1940F IR (SRR S NITAEEDEIE

DIS 5DDMR > DALY —FTOIEIER

RAD SSTTINADTTANDTIEZIDUIT EDIgE

TAX 10,000 RJL& Tz D DEFEEERER

PTRATIO  4E7E3gEmLEER

B EADEIE (1000 (Bk - 0.63) ~ 2)

LSTAT EFMSEDEIES

SNV y ([CE EEOMEIEMESNTNET.

T—SDE 1TH. TIE

print(’
print("’
print("’
print("’
print(’

print("’
print("’
print("’
print(’
print(’

F—SH")

x type:', type(x_train), x_train.dtype)

y type:', type(y_train), y_train.dtype)
x_test type:', type(x_test), x_test.dtype)
y_test type:', type(y_test), y_test.dtype)

\n1T4L, 5"

x_train shape:', x_train.shape)
y_train shape:', y_train.shape)
x_test shape:', x_test.shape)
y_test shape:', y_test.shape)

F— 5

X type:
y type:
x_test
y_test

<class 'numpy.ndarray'> floaté64

<class 'numpy.ndarray'> float64
type: <class 'numpy.ndarray'> float64
type: <class 'numpy.ndarray'> float64

T, Y%
x_train shape: (404, 13)
y_train shape: (404,)

, seed=

)



x_test shape: (102, 13)
y_test shape: (102,)

pandas.DataFrame (CEIT 3

FT=FER/NPFTNKD, 2RTORBERDT —5ZHDS [CEHUFELL S,

# BIATESER
columns_name = ['CRIM', 'ZN', 'INDUS', 'CHAS', 'NOX', 'RM', 'AGE', 'DIS', 'RAD', 'TAX', 'PTRATIO', 'B', 'LSTAT']
target_column_name = ['target']

# DataFramelCZZ#%

x_train_df = pd.DataFrame(x_train, columns=columns_name)
y_train_df = pd.DataFrame(y_train, columns=target_column_name)
x_test_df = pd.DataFrame(x_test, columns=columns_name)
y_test_df = pd.DataFrame(y_test, columns=target_column_name)

F—IDHhEERTHELL D,

# pandasDFERDILAZTEE
pd.options.display.float_format = '{:.2f}'.format

# T —S D
x_train_df.head()

.dataframe tbody tr th {
vertical-align: top;

.dataframe thead th {
text-align: right;

}
CRIM | ZN INDUS | CHAS | NOX | RM AGE DIS RAD TAX PTRATIO | B LSTAT

0 | 0.25 0.00 10.59 0.00 0.49 | 5.78 | 72.70 | 4.35 | 4.00 277.00 | 18.60 389.43 | 18.06
1 | 15.86 | 0.00 18.10 0.00 0.68 | 5.90 | 95.40 | 1.91 | 24.00 | 666.00 | 20.20 7.68 24.39
2 | 7.40 0.00 18.10 0.00 0.60 | 5.62 | 97.90 | 1.45 | 24.00 | 666.00 | 20.20 314.64 | 26.40
3 | 0.13 25.00 | 5.13 0.00 0.45 | 6.76 | 43.40 | 7.98 | 8.00 284.00 | 19.70 395.58 | 9.50
4 | 0.04 80.00 | 4.95 0.00 0.41 | 6.86 | 27.90 | 5.12 | 4.00 245.00 | 19.20 396.90 | 3.33

# SNJLDYEH

y_train_df.head()

.dataframe tbody tr th {
vertical-align: top;

}

.dataframe thead th {
text-align: right;

}
target
0 | 22.50
1| 8.30
2 | 17.20




target

3 | 25.00
4 | 28.50
RABAESI I

RS — B (EDRIEN D DNRENREL &£ 5.

# fHDRIEDEL
x_train_df.isna().sum()

CRIM

ZN
INDUS
CHAS
NOX

RM

AGE

DIS

RAD

TAX
PTRATIO
B

LSTAT
dtype: int64

O ®© 0O ®© ®© ®© ®© ® ®® O

EDORBRFHDFRBATLUNR.
BULRIENDDIHEE. 0REORBECERLTHEET,

BAHEt

T -5 DEAFEEENDLTHELL D,
BA#ET (2. DataFramed TWHHTEET,
HHAETNIEBODEKREUTOESDTT,

IHH Ak

count FT—HDEE

mean &

std e hes

min &=/ME

25%  1/493Mu%R

50% OB

75%  3/404#R

max =AfE

# s — S DIEAL
x_train_df.describe()

.dataframe tbody tr th {
vertical-align: top;

}

.dataframe thead th {
text-align: right;
}



CRIM ZN INDUS | CHAS NOX RM AGE DIS RAD TAX PTRATIO | B LSTAT
count | 404.00 | 404.00 | 404.00 | 404.00 | 404.00 | 404.00 | 404.00 | 404.00 | 404.00 | 404.00 | 404.00 404.00 | 404.00
mean | 3.99 11.35 11.43 0.08 0.56 6.26 69.59 3.79 9.78 414.15 | 18.44 353.87 | 13.02
std 9.33 23.66 6.94 0.27 0.12 0.71 28.04 2.15 8.87 171.11 | 2.18 95.29 7.29
min 0.01 0.00 0.74 0.00 0.39 3.86 2.90 1.13 1.00 187.00 | 12.60 0.32 1.73
25% | 0.08 0.00 5.19 0.00 0.45 5.87 45.55 2.06 4.00 279.00 | 17.00 374.71 | 7.38
50% | 0.27 0.00 9.90 0.00 0.54 6.18 79.20 3.10 5.00 335.00 | 19.05 391.18 | 11.71
75% | 4.13 12.50 18.10 0.00 0.63 6.62 94.53 5.23 24.00 666.00 | 20.20 396.21 | 17.17
max | 88.98 100.00 | 27.74 1.00 0.87 8.78 100.00 | 12.13 24.00 711.00 | 22.00 396.90 | 37.97
CHAS ([CIF 0 & 1 B"EFENFIN. FEAEN 0 THRZLRENTHFINET.
SNILDEZRTHFEL LS.
y_train (CI3EFAEE (BAIFKRIL. BRAH(C1978F(F1 RILIS2HTUR) MigMEnNTVET,
# T —FDSN)LDHEEAF
y_train_df.describe()
.dataframe tbody tr th {
vertical-align: top;
}
.dataframe thead th {
text-align: right;
}
target
count | 404.00
mean | 22.21
std 9.22
min 5.00
25% | 16.58
50% | 20.95
75% | 24.80
max | 50.00
FEEMM#E(35,600 RJL~50,000 R)L (¥I8575F~76073H) DEET. FiIMEF22,640 RIL (¥I345BH) TI.

75%0DAEN'25,22 RIL TINS5, RAIEDEETRDRNT ENDNDET,

DSTTT—IENHID

BARISIT, T—IEDHUTHELL D,

EXMISATEOSHEERT S

BONMFHEFRITINNDISVDT, FEMEEEX N SATHELTCHELL S,

EX RIS AR

THBEIDZENTEFET,

plt.hist(y_train)

(arr
arr

ay([ 18.,
ay([ 5. ,

45., 71.
9.5, 14.

, 125.,
, 18.5,

<a list of 1@ Patch objects>)

64., 29.

, 23.,

23. , 27.5, 32. ,

5., 7., 17.1),

36.5, 41. , 45.5,

50. 1),




10 20 30

XEHMETMAE. yE(ET —SFDHHTY.
20,000 RILDEINRET —FHEH% <. 40,000 RILEIDMEHDT —IND RN EHDMIDET,

BHERTHHEHEZ®RTS

x_train [CF13FEEOEHAESENTLE L.
ENTNDEE. FBMEICEDEEFZELTVDIDTLL DN,

T4 —TS5-2JFEZREHTRDOITH L TINZFETIN. BEENSIINEEBCH-NILIDET,
Frz. £<BEEORWEBEFEIC /A X(CRO>TULEVNEITDT, 55D UHRILEL LD,

B a e U CHESR L CHEL &L D,
B THEBETEET,

# [R5 DENE EAE = filiks DHicA X

plt.figure()
plt.scatter(x=x_train_df['LSTAT'], y=y_train)
plt.xlabel('LSTAT")

plt.ylabel('target')

plt.show()
50
40 4
g 307
=
8
20 4
10 4
T T T T T T
0 5 10 15 20 25 30 35

FEEDI S Tdseaborn TEIEE TEEY,

# K5 H DG ATk ORAm (BlFEEADE)
sns.regplot(x=x_train_df['LSTAT'], y=y_train)

<matplotlib.axes._subplots.AxesSubplot at @x7fef5dc630f0>



50 4 .‘...“

LSTAT

BRI EDEIA LATMIKICE. BDBEENDDZENDNDET,
EFISEDEISR. ABMEZROZIBERELOTNDEERDTLL S,

EEAfiE SABDIEE OBMmRZ —KUICHIE 9D (C (3. ZENET,
# x_train_df&y_train_dfE—RKi(CEEHD
df = x_train_df.copy()

df['target'] = y_train_df

# Bl (EREAEDSE) &)
sns.pairplot(data=df, x_vars=columns_name, y vars='target', kind="reg')

<seaborn.axisgrid.PairGrid at @x7f@f5aec6198>
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HOITETHREZ®EZETS

CHAS(EATTVUEHR (BHFMETIIR<. ADNBKRERDIZE) TIDT. BMETERISODNDERA.
AOTRZHEBE L THELL S,

# MOTHDH
sns.boxplot(data=df, x='CHAS', y="target')

<matplotlib.axes._subplots.AxesSubplot at @x7f@f5aa9al28>
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w0
g 2|
=
ul
20 ] _
-
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00 10

CHAS

0 (JIiCmULTLVRL) £bH. 1 (IIcELTWVWD) AR FEMENESMERIICHDZEMMDFUE,
FEMZERDDIBREICIREDTNEDTY,
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# MR CE R
df_corr = df.corr()

# E— by T
plt.figure(figsize=(10, 10))
sns.heatmap(df_corr, annot=True, cmap='coolwarm')

<matplotlib.axes._subplots.AxesSubplot at @x7f@f591c9748>

CRIM LN 0.38 062

ZN - 0.2 B 0 -0.38 -0.42

INDUS - 0.4 QLU 0.76 [0.39 066 2 k58 0.72 06

09

NOX - 041
EM -03
AGE - 035 BRI 0072 Rk
bl -0.36 0.67
-00

[T 062 UELE0 0198 IR N 0.2 047 ik

TAX 0.55 0.9 .44 0.47

PTRATIO - 0.3 Bl 0.37 012 017 E IR 0.17 0.37 Bk
[ -0.39 HJ:I.IM SR EE 017

LSTAT - 0.45 SRl i 0] 064006 05 037

target .38 047 045 QIELY 074

| | | |
CRIM  ZN INDUS CHAS NOX RM  AGE DIS RAD TAXPTRATIO B LSTATtarget

RADETAXIFEWMEREN DD Z &R DM D E L.
COXSBEVERMEZ EDOMPAEHZERES & EREMET IS [ZEHRME (multicollinearity. <JLFI) | EFENDHINRELEID
T, EE50—HZRHILET.

T —% DRILE
FRORICT —FEAIELEL & .
BHEEBIRT S

DOFER. RAD & TAX (FBEVVEEN B DFE L,
SEHREZER TzsH. RAD FBRHAFTBTEICLET,

# RADJIZ Hl[%
x_train_df = x_train_df.drop('RAD', axis=1)
x_test_df = x_test_df.drop('RAD', axis=1)

IR —5. EET—5. TANT—HCHNEITD

COF—Fy NEEHRARBRTIRT —5 E7R T —FCanNTHELE.
SUEIEDF— oty MIECEESBAR. CCTF—9ENELET.

o YT —s - FBCEET ZHGT—5

o EEF—5 - PEOBECHEEHNT 30T~

¢ FANF—H - AFRUEET L OBEZTHES 32bDT—5

T - DI ERFET —F ELTHEILTHEEL LS.



# T —IDSBE1RIZ MG T—F(CTD

(x_train_df, x_val_df, y_train_df, y_val_df) = train_test_split(x_train_df, y_train_df, test_size=

print('FFEiT—~ DM, len(x_train_df))
print("HRET—SDMUE, len(x_val_df))

HlskT— DM 363
MRET— 5 D4 41

1REE(L

Ty MCEFNDER. FBEOEMAICK > TEDOEEN/S/(5TT.
FHEOHENLVWFFFBZITO & ICRICHMADINBENDH. REBEVWDETZD TEIRUBNWEWSEREIMEZDET,

TIT. BEHEOTEN0. BERENLCRDILSBHELET.

CDfeEE FREE SLOVETY,

FEATDCE. BREECDOVT, FIEZSIVWTIEERETIDET,

# BHIDI

mean = x_train_df.mean()

# 55 DEEEf %

std = x_train_df.std(ddof= )
# sl E. FEREETHD
x_train_df -= mean

x_train_df /= std

x_train_df.head()

.dataframe tbody tr th {
vertical-align: top;

}

.dataframe thead th {
text-align: right;

, random_state=

}
CRIM | ZN INDUS | CHAS | NOX RM AGE DIS TAX PTRATIO | B LSTAT
209 | -0.28 | -0.47 | 1.14 -0.29 | 0.36 -0.28 | 1.06 -0.94 | -0.07 | -1.69 -0.02 | -0.90
110 | -0.03 | -0.47 | 0.93 -0.29 1.30 -1.84 | 0.75 -0.94 | 1.47 0.81 -0.43 | 0.12
239 | 0.70 -0.47 | 0.93 -0.29 1.48 0.28 0.87 -0.83 | 1.47 0.81 -3.38 | 1.47
161 | 0.47 -0.47 | 0.93 -0.29 | 0.19 0.12 0.56 -0.80 | 1.47 0.81 -2.94 | 0.62
147 | -0.41 | -0.47 | -0.44 -0.29 -0.34 | -0.09 | -0.58 | -0.46 | -0.18 | 1.13 0.41 -0.01
# FEARLH
x_train_df.describe()
.dataframe tbody tr th {
vertical-align: top;
}
.dataframe thead th {
text-align: right;
}
CRIM ZN INDUS | CHAS NOX RM AGE DIS TAX PTRATIO | B LSTAT

)



CRIM ZN INDUS | CHAS NOX RM AGE DIS TAX PTRATIO | B LSTAT

count | 363.00 | 363.00 | 363.00 | 363.00 | 363.00 | 363.00 | 363.00 | 363.00 | 363.00 | 363.00 363.00 | 363.00
mean | -0.00 0.00 0.00 -0.00 -0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
std 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
min -0.42 -0.47 -1.56 -0.29 -1.46 -3.40 -2.43 -1.23 -1.33 -2.65 -3.84 -1.54
25% | -0.41 -0.47 -0.88 -0.29 -0.92 -0.55 -0.84 -0.80 -0.79 -0.65 0.21 -0.77
50% | -0.39 -0.47 -0.23 -0.29 -0.19 -0.08 0.40 -0.31 -0.46 0.26 0.39 -0.15
75% | 0.01 -0.21 0.93 -0.29 0.71 0.50 0.86 0.67 1.47 0.81 0.44 0.55
max | 8.87 3.76 2.31 3.46 2.57 3.57 1.06 3.95 1.73 1.63 0.45 3.37

E (mean) 0. 288 (std) A1 (CRRDFL.

BT —# EF R ST =S [CERROMEZITNET.
CORES FIIE - REREMEE. TOIET—FIDEDTT,
FRICHEAUBE LR UEBETERLTENR< TR EVWERSAERVLNSTT,

# BEET—4. TA BT —HEFRECLE
x_val_df -= mean
x_val_df /= std

x_test_df -= mean
x_test_df /= std

EFILDES
EFILORERDD

SEFENRT —FM363HEDRNDT, ZENWZ1—JILRY NI—TJEFILICLET,
T=IEPIRVDCSENZ2—FILRy RD—TJEFILICLTLED & BEBHNREELPIRBZINSTT,

EFE B (LY —) Z2fECIEHERIEANRETY.
[SHEEETT .

B (L1Vv—) DfeE

AN DR
RYDED [ClE ADDRZR. SEIEFFHEDE GIH) ZEIBBENHDET.

2EELUEE. FIOBOHNZBEEBTRITRMDEIDT. EEIDIVERFHDERA.

Hha=Zy b

BAEIC(E ERDOEHITY MI QORES) ZIEELFET.

BHEBOERE. TOBTHAIZY MICEDE THRIEEINET.

A=y MUIFNESTETE. AESITSTTEWTFEE A

INEWVWETALEREE ERN D FE TN, EBICEmANDI 272D, UEESNTETHRENATA> TUEWVET,
FCARZTVWEFBEIREAHFITN, BT —F(CEELITTTCUEVBEBIMEELET.
HHEDIEPT —YRICENDE GERULELL D,

AT EBIE

TEIEEREIEReLUZIEE LER T . IRERESHEONTVSEEEREETT.

HHBEDEAITY M. TEIEERIE

SolFEGEZ1 DEFEA LN (RAS—EIF) DT, REOHNDEFHAIZY bME 1 ([CULET,

Fle, HhenfEzZDFFFERLEITOT, FEHEBREMERUEEA.

# EFILDER
model = tf.keras.Sequential([

# oo BENUE - #




layers.Dense( , activation='relu', input_shape=[len(x_train_df.columns)]),
layers.Dense( , activation='relu'),

# --- HOE --- #
layers.Dense(1) # HZIEMDI1Tw M3
D)

EEULEETIDBEBRERTHELL D,

# BETILOREEEIR
model.summary ()

Model: "sequential”

Layer (type) Output Shape Param #
dense (Dense) (None, 128) 1664
dense_1 (Dense) (None, 128) 16512
dense_2 (Dense) (None, 1) 129

Total params: 18,305
Trainable params: 18,305
Non-trainable params: ©

b—ZILD/ S A—T#8(318,305TF
ISA=FEEHNI Y MRHRAZEROBIC IO TEDDEY.
INRIFOBDINSGA—FN, ZFBCL> TEBHNICHENTVLEET.
EFI)LDIINAIL

BB TV TV L, 1BKREE. SHAERSEEECEY .

# YJDJE (Einput_shapeZifEd D

o REETILITUX L - FBOEHBERDDTZILITUXATY, RMSProp. Adamh*k <{EHNET.
o IBKREEEN - FBHEBKREHOEHEN NS KRB FEICESHSNET ., OIFE-ETIE. I -HRE (MSE:mean_squared_error) H'& <{EHn

ESEIN

o FHMRSEL - NEOEEZIHE T B/ (CERLET ., FECEFHELUFRA. DREETE. FRESERENS ENZIFHNTVSHZERAND

HIC, IR = (MAE:mean_absolute_error) Z{E>Z EHNZNTY,

# )LD )AL
model.compile(optimizer="adam', # FdE 7))L T X . Adam

loss="mean_squared_error"', # 18
metrics=[ 'mean_absolute_error']) # PG RIEL.MAE G4 0] 55 2

A3

B8

WK ZBZEITVEL LD,
FHE TITWET,

INAIN=)S A5

ABR B S UHIEET BMEZ. I\ A=/ GA-—FENNET,

SEIDFBTEET D/\yFHrX ETRY D [FNAN=ISA=FTT,
BN EDERNNDIDHSIRNDT, BEHMETHLUET.

Ny FH4 X batch_size

MSE (P35 —3EaRZ)

)

Ny FHAX (G T—H2HTty MIHEILTEBI IR, AT DOOBT Y MCTBINDIEETT .

NENEL1 DL DT —HICHIRICRIELET . ZBICEHAIMDET,
KEVWET—HDEEEFTI LN, FBEIREDDFT.

IRw % spoches



IRy OF, AEFBEEDERIHDEETT,
DPRNWEFBEEREODDEIN, +DCEFFBENEEA.
REFTSDHEBFBIRELFT,

REI>—7 validation_data

IRy DTS EIL, BT —9%2E> TETILEHELET .

history = model.fit(x_train_df,
y_train_df,
batch_size=32,
epochs=20,
validation_data=(x_val_df, y _val df))

WARNING:tensorflow:Falling back from v2 loop because of error: Failed to find
‘pandas.core.frame.DataFrame'>, <class 'NoneType'>
Train on 363 samples, validate on 41 samples

Epoch 1/20

363/363 [ ] - @s 909us/sample - loss: 523.0075 -
587.4126 - val_mean_absolute_error: 21.7300

Epoch 2/20

363/363 [ ] - @s 128us/sample - loss: 423.7093 -
453,.2799 - val_mean_absolute_error: 18.6719

Epoch 3/20

363/363 [ ] - ©s 119us/sample - loss: 286.8546 -
271.6295 - val_mean_absolute_error: 13.6792

Epoch 4/20

363/363 [ ] - ©s 115us/sample - loss: 143.4867 -
120.7345 - val_mean_absolute_error: 7.8364

Epoch 5/20

363/363 [ ] - @s 126us/sample - loss: 66.7433 -
76.2880 - val_mean_absolute_error: 6.5867

Epoch 6/20

363/363 [ ] - @s 124us/sample - loss: 48.7322 -
57.6279 - val_mean_absolute_error: 5.5677

Epoch 7/20

363/363 [ ] - ©s 114us/sample - loss: 33.7071 -
51.6475 - val_mean_absolute_error: 5.0210

Epoch 8/20

363/363 [ ] - ©@s 108us/sample - loss: 27.0545 -
45.1796 - val_mean_absolute_error: 4.6186

Epoch 9/20

363/363 [ ] - @s 124us/sample - loss: 23.7617 -

40.9632 - val_mean_absolute_error: 4.3930

Epoch 10/20

363/363 [ ] - @s 130us/sample - loss: 21.7450 -
41.0543 - val_mean_absolute_error: 4.2489

Epoch 11/20

363/363 [ ] - ©s 122us/sample - loss: 20.6567 -
38.7872 - val_mean_absolute_error: 4.1730

Epoch 12/20

363/363 [ ] - @s 132us/sample - loss: 19.6076 -
39.0042 - val_mean_absolute_error: 4.0891

Epoch 13/20

363/363 [ ] - @s 132us/sample - loss: 18.3732 -
35.9138 - val_mean_absolute_error: 3.9978

Epoch 14/20

363/363 [ ] - @s 116us/sample - loss: 17.9652 -
33.3214 - val_mean_absolute_error: 3.9265

Epoch 15/20

363/363 [ ] - ©s 11ius/sample - loss: 17.1291 -
33.9916 - val_mean_absolute_error: 3.9178

Epoch 16/20

363/363 [ ] - @s 125us/sample - loss: 16.6976 -
34.9649 - val_mean_absolute_error: 3.8571

Epoch 17/20

363/363 [ ] - @s 121us/sample - loss: 15.9733 -
32.1469 - val_mean_absolute_error: 3.7642

data adapter that can handle

mean_absolute_error: 21.0983

mean_absolute_error: 18.7258

mean_absolute_error: 14.9921

mean_absolute_error: 9.9356

mean_absolute_error: 6.4603 -

mean_absolute_error: 5.3565 -

mean_absolute_error: 4.2994 -

mean_absolute_error: 3.7098 -

mean_absolute_error: 3.4146 -

mean_absolute_error: 3.2368 -

mean_absolute_error: 3.1117 -

mean_absolute_error: 3.0015 -

mean_absolute_error: 2.9112 -

mean_absolute_error: 2.8993 -

mean_absolute_error: 2.8220 -

mean_absolute_error: 2.7472 -

mean_absolute_error: 2.7044 -

input: <class

- val_loss:

- val_loss:

- val_loss:

- val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:



Epoch 18/20
363/363 [ ] - @s 129us/sample - loss: 15.5895 - mean_absolute_error: 2.6688 - val_loss:

32.4352 - val_mean_absolute_error: 3.7636

Epoch 19/20
363/363 [ ] - @s 121us/sample - loss: 15.1298 - mean_absolute_error: 2.6122 - val_loss:

32.8204 - val_mean_absolute_error: 3.7550

Epoch 20/20
363/363 [ ] - @s 122us/sample - loss: 14.9545 - mean_absolute_error: 2.5747 - val_loss:

32.6500 - val_mean_absolute_error: 3.6947

IRy OZEDENZEFHFUSKRTHELL D,

] = | AE

loss SRS — 4 (L33 DK% (MSE) DIE
mean_absolute_error RS — 4 ([C3 9 BRI (MAE) oDfiE
val_loss IREES — % (CXF 9 DIEKREEL (MSE) D&

val_mean_absolute_error &5 —4 (Cxi 9 2R (MAE) OfE

FBTFossHNELIRB XS (LIS A—FIHAEENET,
TRy DZEDIRTZEIC, loss HVNEL< RO TVBZERMDMDEFT.

FBEOHBEI ST THEILTHELL D,

plt.figure()

plt.plot(history.epoch, history.history[ 'mean_absolute_error'], label='Train Error')
plt.plot(history.epoch, history.history['val mean_absolute_error'], label='Validation Error')
plt.xlabel('Epoch")

plt.ylabel('MAE")

plt.legend()

plt.show()
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Epoch

ST

FRANF—HEEDT, EFI/ILOMREETMELEL £ 5.
E5)LOFH TITVWET,
EFIIOO)AIVETIEE LTz, 185K - SHERSOEN R OENET.

# Pl —S%Z > THRERFND
loss, mae = model.evaluate(x_test_df, y_test_df)
print('fH%:", loss, 'MAE:', mae)

WARNING:tensorflow:Falling back from v2 loop because of error: Failed to find data adapter that can handle input: <class

'pandas.core.frame.DataFrame'>, <class 'NoneType'>
102/102 [ ] - @s 160us/sample - loss: 12.5922 - mean_absolute_error: 2.6206

$8%%: 12.592161758273255 MAE: 2.6206172

ETILORE



EFBEHDETIERFL. WIOTHHERXBELSICLFELLD.
TREFUET . #EFE [h5] T,
EFILOBED, ARSNE/I\SA—FEREINET,

GoogleColabratory TETUTWBEBEE. BITRECEFLTE. ty>a>MIndess—anEESsNTUENEY,
ZCZT. Google RS1TJ%#Y I MUT. Google RSATJ(CREFELEY,

# Google RS/ J&EYD> b

# XARSNBURLICTZOERALTO— RZRG L. FTOANSHICANT)
from google.colab import drive
drive.mount('/content/drive")

Drive already mounted at /content/drive; to attempt to forcibly remount, call drive.mount("/content/drive",
force_remount=True).

# AR
save_path = '/content/drive/My Drive/my_boston_model.h5"’

# BT ILDGFAT
model.save(save_path)

RELUTHIETILIL ZfED TERAHAFHET
FBRBEHFOETIVEHERBCHEDSCED. BEBIBDEBETEET,

# IESNTUVBRETILDEHA
model_loaded = models.load_model(save_path)

# A
loss, mae = model_loaded.evaluate(x_test_df, y_test_df)
print('fi%:"', loss, 'MAE:', mae)

WARNING:tensorflow:Falling back from v2 loop because of error: Failed to find data adapter that can handle input: <class
'pandas.core.frame.DataFrame'>, <class 'NoneType'>

102/102 [ ] - ©s 270us/sample - loss: 12.5922 - mean_absolute_error: 2.6206

JHC: 12.592161758273255 MAE: 2.6206172

i

ER UIZETIL T, AEMigEFALEL LD,
i TITVWET,

# ‘ H\/@
y_pred = model.predict(x_test_df)

print(' FHIE | HEEOME")
for i in range(10):
print(f'{y_pred[i, ©]:.2f} | {y_test[i]:.1f}")

WARNING:tensorflow:Falling back from v2 loop because of error: Failed to find data adapter that can handle input: <class
'pandas.core.frame.DataFrame'>, <class 'NoneType'>

THIME | FEEEOE

20.86 | 21.4
19.90 | 24.0
42.46 | 50.0
23.67 | 24.1
12.32 | 13.5
37.64 | 37.9
28.28 | 28.4
28.91 | 37.0



28.63 | 26.6
24.52 | 24.4

FRNE S ERR(CENLZIIER SO e IS T THEL THELL S,

# EKBEDHETRAUMZEDI S I TER
plt.scatter(x=y_test, y=y_pred)
plt.xlabel('True Values')
plt.ylabel('Predictions")

plt.plot([0, 60], [0, 60]) # IEfRDEAR
plt.show()

Predictions
-]

20

10
o
T T T T T T T
0 10 20 30 40 50 )
True Values
—_- W
Fa1—=>7

e UTEETILEHEDBEEN LS HBDEFRATULREDT. ESPOSRENRETINEERFLLD,
—BIRNHDDE. F—IBE-PIETT,
ULHLUSEIRFT—IENBRSNTWETDOT, oS ETHEER L ZBIELEY.

s EFILOUE

RBNEDOHANIZY MEZEZERSD
RBNEOHEZERXD

RECEBZEERD

FOvI 7D MNEZEBNTD (BFEBXR)
EENEZITS (BFBAR)

o O o o o

o N\AI=)\SA—FDHR

o NYFHARXEEZD
o TRyIHEZEZS
o BEEADFEELELEZD

RS — S DEEEN D CTFHADE > TLRWNEEE. TRV IHEIBOUTHET .
FBRDHBDI S TOMIENTH D TUORUVMEE. HAIZY MIRENEBDR. \yFHAZXHNETITEED, KETETTUORVHMERLEL L D,

RS — S DI|KME(INESVDIC, HRFET —FDEKMENNE K BSRVNSEFBFBICH>TLEY. ROvIT7U MNEZEBMULEZD. ERHEZITLE
ED

FA-—Z2UCE>THRENESEDDN BLERLTHTTFEL.
# ETILDERE
model = tf.keras.Sequential([
# --- ENg --- #

layers.Dense( , activation='relu', input_shape=[len(x_train_df.columns)]),
layers.Dense( , activation='relu'),

layers.Dropout(0.2), # ROVI7DNE

layers.Dense(64, activation='relu'),
layers.Dense(64, activation='relu'),

layers.Dropout( Vo



layers.Dense(32, activation='relu'),

layers.Dropout( Vo

#--- MOE --- #
layers.Dense(1)

D)

# BFI)LOI> )AL

model.compile(optimizer="adam',
loss="mean_squared_error"',
metrics=[ "'mean_absolute_error'])

# E ETRY O EDRTH
history = model.fit(x_train_df,
y_train_df,
batch_size=32,
epochs= B
validation_data=(x_val_df,

# B OHERED S T
plt.figure()

plt.
plt.
plt.
plt.
plt.
plt.

xlabel('Epoch')
ylabel('MAE")
legend()

show()

# SHliT —A%Z > THREZFND
loss, mae = model.evaluate(x_test_df, y_test_d
print('fi%:"', loss, 'MAE:', mae)

WARNING:tensorflow:Falling back from v2 loop because of error: Failed to find

# i k7L T X L. Adam

# JHEE

y_val_df))

)

'pandas.core.frame.DataFrame'>, <class 'NoneType'>

Train on 363 samples, validate on 41 samples
Epoch 1/100

363/363 [ 1 - @s
645.9646 - val_mean_absolute_error: 22.8784
Epoch 2/100

363/363 [ ] - es
416.3242 - val_mean_absolute_error: 17.3020
Epoch 3/100

363/363 [ 1 - @s
109.4609 - val_mean_absolute_error: 8.5874
Epoch 4/100

363/363 [ 1 - @s
94.1733 - val_mean_absolute_error: 6.7504
Epoch 5/100

363/363 [ ] - eos
39.7728 - val_mean_absolute_error: 4.5554
Epoch 6/100

363/363 [ ] - es
47.5429 - val_mean_absolute_error: 5.0028
Epoch 7/100

363/363 [ 1 - @s
33.2480 - val_mean_absolute_error: 3.9582
Epoch 8/100

363/363 [ 1 - s
45.4019 - val_mean_absolute_error: 4.5287
Epoch 9/100

363/363 [ ] - s
37.1055 - val_mean_absolute_error: 4.0895
Epoch 10/100

363/363 [ ] - es
31.0214 - val_mean_absolute_error: 3.7362
Epoch 11/100

363/363 [ 1 - @s
37.5383 - val_mean_absolute_error: 4.1608

Epoch 12/100

897us/sample

146us/sample

155us/sample

167us/sample

154us/sample

160us/sample

167us/sample

158us/sample

168us/sample

165us/sample

155us/sample

TRY %
Wkt —%4

- loss:

- loss:

- loss:

- loss:

- loss:

- loss:

- loss:

- loss:

- loss:

- loss:

- loss:

#
# 7 7

# )\wFH
#

#

554.4624 -

460.0329 -

187.9852 -

97.

62.

41.

44,

44.

38.

33.

35.

1083

4467

9286

4635

7637

0730

9760

3772

RRE)

~— DTNl
AX

plot(history.epoch, history.history['mean_absolute_error'], label='Train Error')
plot(history.epoch, history.history['val_mean_absolute_error'], label='Validation Error")

- mean_absolute_error:

- mean_absolute_error:

- mean_absolute_error:

- mean_absolute_error:

- mean_absolute_error:

- mean_absolute_error:

- mean_absolute_error:

- mean_absolute_error:

data adapter that can handle

mean_absolute_error: 21.7639

mean_absolute_error: 19.4270

mean_absolute_error: 10.7484

.3128

.9042

.9534

.8605

.9042

.5845

.2766

.3325

input: <class

- val_loss:

- val_loss:

- val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:



363/363 [

33.1990 - val_mean_absolute_error:

Epoch 13/100

363/363 [

30.5598 - val_mean_absolute_error:

Epoch 14/100
363/363 [

31.4661 - val_mean_absolute_error:

Epoch 15/100
363/363 [

33.0022 - val_mean_absolute_error:

Epoch 16/100
363/363 [

29.5154 - val_mean_absolute_error:

Epoch 17/100
363/363 [

26.0716 - val_mean_absolute_error:

Epoch 18/100

363/363 [

30.6887 - val_mean_absolute_error:

Epoch 19/100

363/363 [

27.3077 - val_mean_absolute_error:

Epoch 20/100

363/363 [

29.3432 - val_mean_absolute_error:

Epoch 21/100

363/363 [

23.0371 - val_mean_absolute_error:

Epoch 22/100
363/363 [

31.0766 - val_mean_absolute_error:

Epoch 23/100
363/363 [

23.1177 - val_mean_absolute_error:

Epoch 24/100
363/363 [

33.8279 - val_mean_absolute_error:

Epoch 25/100
363/363 [

21.0389 - val_mean_absolute_error:

Epoch 26/100

363/363 [

22.9295 - val_mean_absolute_error:

Epoch 27/100

363/363 [

28.6231 - val_mean_absolute_error:

Epoch 28/100

363/363 [

30.4897 - val_mean_absolute_error:

Epoch 29/100

363/363 [

23.9200 - val_mean_absolute_error:

Epoch 30/100
363/363 [

28.5816 - val_mean_absolute_error:

Epoch 31/100
363/363 [

23.8071 - val_mean_absolute_error:

Epoch 32/100
363/363 [

25.0016 - val_mean_absolute_error:

Epoch 33/100
363/363 [

17.0237 - val_mean_absolute_error:

Epoch 34/100

363/363 [

24.4904 - val_mean_absolute_error:

Epoch 35/100

363/363 [

18.1097 - val_mean_absolute_error:

Epoch 36/100

0s

0s

0s

0s

@s

0s

0s

0s

0s

0s

0s

0s

0s

0s

0s

0s

0s

155us/sample

147us/sample

148us/sample

154us/sample

149us/sample

142us/sample

161us/sample

144us/sample

191us/sample

157us/sample

168us/sample

152us/sample

145us/sample

147us/sample

158us/sample

163us/sample

173us/sample

148us/sample

165us/sample

148us/sample

154us/sample

158us/sample

150us/sample

164us/sample

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

29.

31.

33.

31.

28.

28.

31.

27.

26.

23.

27.

22.

22.

24.

27.

23.

26.

18.

21.

21.

21.

22.

20.

20.

9424

8019

9637

0798

1683

1501

9209

7185

3359

1904

7543

6743

2700

6719

0022

8926

5721

8830

8840

5996

6129

7584

1522

6818

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

.1333

.3156

.2683

.1648

.8848

.8608

.3372

.8726

.9127

.6320

.8853

.5249

.5635

.7846

.7958

.6903

.8299

.2204

.5341

.4988

.5043

.5153

.3654

.5177

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:



363/363 [

18.7466 - val_mean_absolute_error:

Epoch 37/100

363/363 [

19.4462 - val_mean_absolute_error:

Epoch 38/100
363/363 [

22.4754 - val_mean_absolute_error:

Epoch 39/100
363/363 [

22.4718 - val_mean_absolute_error:

Epoch 40/100
363/363 [

29.6153 - val_mean_absolute_error:

Epoch 41/100
363/363 [

21.0243 - val_mean_absolute_error:

Epoch 42/100

363/363 [

13.7140 - val_mean_absolute_error:

Epoch 43/100

363/363 [

14.0817 - val_mean_absolute_error:

Epoch 44/100

363/363 [

16.1347 - val_mean_absolute_error:

Epoch 45/100

363/363 [

18.9695 - val_mean_absolute_error:

Epoch 46/100
363/363 [

20.5616 - val_mean_absolute_error:

Epoch 47/100
363/363 [

16.9178 - val_mean_absolute_error:

Epoch 48/100
363/363 [

20.9629 - val_mean_absolute_error:

Epoch 49/100
363/363 [

19.4941 - val_mean_absolute_error:

Epoch 50/100

363/363 [

17.8021 - val_mean_absolute_error:

Epoch 51/100

363/363 [

16.9996 - val_mean_absolute_error:

Epoch 52/100

363/363 [

15.2833 - val_mean_absolute_error:

Epoch 53/100

363/363 [

19.0247 - val_mean_absolute_error:

Epoch 54/100
363/363 [

21.3343 - val_mean_absolute_error:

Epoch 55/100
363/363 [

14.7127 - val_mean_absolute_error:

Epoch 56/100
363/363 [

15.1379 - val_mean_absolute_error:

Epoch 57/100
363/363 [

13.9153 - val_mean_absolute_error:

Epoch 58/100

363/363 [

20.7351 - val_mean_absolute_error:

Epoch 59/100

363/363 [

22.4995 - val_mean_absolute_error:

Epoch 60/100

0s

0s

0s

0s

0s

0s

0s

0s

0s

0s

0s

0s

0s

0s

0s

0s

0s

159us/sample

176us/sample

148us/sample

171us/sample

155us/sample

155us/sample

150us/sample

145us/sample

157us/sample

169us/sample

185us/sample

160us/sample

163us/sample

159us/sample

154us/sample

156us/sample

153us/sample

171us/sample

156us/sample

162us/sample

152us/sample

166us/sample

151us/sample

147us/sample

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

21.

21.

20.

23.

20.

24.

21.

19.

20.

17.

18.

17.

15.

15.

17.

20.

20.

20.

21.

19.

17.

16.

16.

17.

1354

9615

4335

7917

9181

7226

3511

6900

0514

2421

5656

2207

1238

5593

9596

1790

0266

3678

3393

6874

8876

0852

4935

9395

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

L4512

.5492

.4523

.7000

.5084

.7328

.6369

.4333

.2763

.0465

.1390

.1536

.9882

.0378

.1295

.4168

L4132

.4460

.4151

.3635

L1771

.0170

.2127

.2889

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:



363/363 [

19.7369 - val_mean_absolute_error:

Epoch 61/100

363/363 [

12.0653 - val_mean_absolute_error:

Epoch 62/100
363/363 [

17.5311 - val_mean_absolute_error:

Epoch 63/100
363/363 [

16.6706 - val_mean_absolute_error:

Epoch 64/100
363/363 [

15.4764 - val_mean_absolute_error:

Epoch 65/100
363/363 [

12.3316 - val_mean_absolute_error:

Epoch 66/100

363/363 [

13.9010 - val_mean_absolute_error:

Epoch 67/100

363/363 [

14.1946 - val_mean_absolute_error:

Epoch 68/100

363/363 [

14.9348 - val_mean_absolute_error:

Epoch 69/100

363/363 [

17.5353 - val_mean_absolute_error:

Epoch 70/100
363/363 [

20.6480 - val_mean_absolute_error:

Epoch 71/100
363/363 [

21.1057 - val_mean_absolute_error:

Epoch 72/100
363/363 [

12.5331 - val_mean_absolute_error:

Epoch 73/100
363/363 [

18.8989 - val_mean_absolute_error:

Epoch 74/100

363/363 [

16.8598 - val_mean_absolute_error:

Epoch 75/100

363/363 [

14.8342 - val_mean_absolute_error:

Epoch 76/100

363/363 [

11.7365 - val_mean_absolute_error:

Epoch 77/100

363/363 [

15.8869 - val_mean_absolute_error:

Epoch 78/100
363/363 [

21.8842 - val_mean_absolute_error:

Epoch 79/100
363/363 [

14.9161 - val_mean_absolute_error:

Epoch 80/100
363/363 [

15.6584 - val_mean_absolute_error:

Epoch 81/100
363/363 [

24.3890 - val_mean_absolute_error:

Epoch 82/100

363/363 [

15.1565 - val_mean_absolute_error:

Epoch 83/100

363/363 [

15.7590 - val_mean_absolute_error:

Epoch 84/100

0s

0s

0s

0s

0s

0s

0s

0s

0s

0s

0s

0s

0s

0s

0s

0s

0s

156us/sample

153us/sample

161us/sample

156us/sample

152us/sample

149us/sample

142us/sample

159us/sample

170us/sample

145us/sample

181us/sample

158us/sample

143us/sample

169us/sample

146us/sample

153us/sample

156us/sample

144us/sample

153us/sample

152us/sample

155us/sample

152us/sample

150us/sample

143us/sample

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

19.

19.

18.

19.

15.

17.

15.

18.

16.

16.

16.

17.

14.

16.

16.

16.

15.

15.

16.

17.

15.

18.

16.

16.

0806

1782

4768

4713

2336

0277

0951

1342

0173

7295

4868

3486

9060

5181

1044

2694

9368

1171

7053

7637

5705

1282

7609

6251

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

.2175

.2950

.2133

.2485

.9213

.0796

.9592

.1474

.9684

.1614

.1141

.1799

.9567

.0479

.0769

.9939

.0700

.0131

.9730

.1019

.9974

.0500

.0855

.1269

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:



MAE

363/363 [

Epoch 85/100

363/363 [

Epoch 86/100
363/363 [

Epoch 87/100
363/363 [

Epoch 88/100
363/363 [

Epoch 89/100
363/363 [

Epoch 90/100

363/363 [

Epoch 91/100

363/363 [

Epoch 92/100

363/363 [

Epoch 93/100

363/363 [

Epoch 94/100

1 - es
15.1085 - val_mean_absolute_error: 2.5136

] - es
11.8692 - val_mean_absolute_error: 2.2236

] - es
10.6420 - val_mean_absolute_error: 2.2027

] - es
13.0868 - val_mean_absolute_error: 2.3120

1 - es
10.7341 - val_mean_absolute_error: 2.0796

] - es
16.6098 - val_mean_absolute_error: 2.6837

] - es
18.2483 - val_mean_absolute_error: 3.0696

] - es
9.8557 - val_mean_absolute_error: 2.1037

] - es
14.4998 - val_mean_absolute_error: 2.2953

] - es
13.1824 - val_mean_absolute_error: 2.4106

] - es

363/363 [

16.8860 - val_mean_absolute_error: 2.6348

Epoch 95/100

363/363 [ 1 - @s
18.4003 - val_mean_absolute_error: 2.7871
Epoch 96/100
363/363 [ ] - eos
13.5345 - val_mean_absolute_error: 2.4566
Epoch 97/100
363/363 [ ] - es
11.7003 - val_mean_absolute_error: 2.2706
Epoch 98/100
363/363 [ 1 - @s
13.7839 - val_mean_absolute_error: 2.2545
Epoch 99/100
363/363 [ 1 - @s
11.9409 - val_mean_absolute_error: 2.0516
Epoch 100/100
363/363 [ ] - s
15.7340 - val_mean_absolute_error: 2.5169
—— Train Error
20 .|| Validation Error
15 n
10
5
e R ey o v WP
0 20 a0 8 8 100
Epoch

WARNING:tensorflow:Falling back from v2 loop because of error: Failed to find data adapter that can handle input: <class

154us/sample

155us/sample

162us/sample

163us/sample

152us/sample

147us/sample

153us/sample

163us/sample

152us/sample

155us/sample

146us/sample

149us/sample

159us/sample

143us/sample

153us/sample

154us/sample

167us/sample

'pandas.core.frame.DataFrame'>, <class 'NoneType'>

102/102 [

#Hk: 10.409880198684393 MAE: 2.3375187

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

15.

14.

15.

15.

16.

14.

15.

13.

13.

14.

13.

13.

15.

13.

11.

15.

13.

3808

6282

1583

2363

4723

3021

0252

0592

5856

1522

7745

9821

7507

7275

6555

8250

8763

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

mean_absolute_error:

.9848

.9044

.9104

.8730

.0707

.9648

.9164

.7966

.7889

.8078

.7760

.8292

.9404

L7779

.6346

.9396

.8265

] - ©s 113us/sample - loss: 10.4099 - mean_absolute_error: 2.3375

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:
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COEESAR,. BmZED ? BDRWN? (2F)

HDRITTEER CTHDIERHEEDF v 2R—2ZTOTVFY . BEENZHLTINDINESIHDELTHEL LS.
F—A1tw Mdkaggle TABESNTWLET,
https://www.kaggle.com/henriqueyamahata/bank-marketing

CZTHEEIBZLE

o El)FEEDEEDIELN
one-hotX7J ~)L

o DFEETILOFHESE
o NI —HDEEEE

NHEREE (X

DHEEEE(E T—IPNEDISR (HFOV) BT DN ZFATDIRETT,

SEIF. BIRITCTITONZERESEROF v > R—2(CDVWTDOFT -y hE> T, BEN 2992 (IE: True) 1 LRV (&:
False) | OESSICEBI DN DL THEL& D,

2DDUSRAICHIRT DREZ _MEDFE. 3DULDISRICHIET DREELZ IS ADRENNTT,

EF & DFEDEL

EFREETIE. ETILEEEPHERE. T0EOOEZEEALTVELRZ. (22581, 151@7 L)

DIEBETE. ABLSBSHUHRIMRS, RIZ52Z2ENTDERDTHE. EFILhS2RHATNNEREV O EESICHEZEITVET., (=
21—y MI=DR@PLUEN. TENTNDOISAICRY DHREZEHULET. )

SWEINE, BBz TR 20NER. BEEZTFEI2ONDETT .

BiIRD:EE

—EDFRDBE U T DL SRIERETIHMALE T,

o Accuracy (IEfEZE) ... FRIZHEDS 5. [EUSFRITEZEIS,

o Precision GE&XR) ... BEFRIULET—FDD5. ERICETHDEE,

e Recall (BIAXR) ... ERICETHDT—FDD5. BEEFAIULLEIA,

o Specificity (FFEX) ... ER(CHTHDT—FDDSE. HBEFRIUIZEIG. Recall (BIRE) D,
o F-score (FfB) ...Precision (B&3) & Recall (FIRE) OREFIFHE,

B (FAccuracy (IEfEE) 95%UEEVWDKSRBEFRERELFIN. BNICKD TERIDEEZERLET.

1)
o BRIUTTRIDA (B) LEFREGA (B) Z04HT3155. AHE(CRIDHDAZRELIZRVDT, Recall (BIRE) ZBHLFY.
e A=S—TX)\LA=)L (B) LEEDA—IL (B) ZNHIDHE. ERBRA—ILIRRT ALY —(CAD ERMERZED, Specificity (FFE
) ZERULET.

SEFEREZNT IEE (B) EZHWURVER (B) (CDEULEIN. RIAFBFZRRUTE-ILAF v RAZRD I ERBITIZVZD.
[Accuracy (IEfEZ) 90%A_EMDRecall (FBIRZEK) 95%MU L] OIS ICEEZRELFET.

SA4ITSUDAR—b

TJOUSLATHERAYTZSAISUEAZIR—MUET,
SEEFUTOSAITSUERERLEY.

e numpy ... NumPy(https://numpy.org/) #UEETE(CFERLET .

« pandas ... pandas(https:/pandas.pydata.org/) 5 —4 DIRIE - FHEHTERALEY,

« matplotlib ... matplotlib(https://matplotlib.org/) 'S J DHEENCERLET .

« seaborn ... seaborn(https://seaborn.pydata.org/) matplotlibd = v /) \—"TT. @FIixT S JiHEHEREN R > TLVET,

« tensorflow ... TensorFlow(https://www.tensorflow.org/?hl=ja) =1 —SJ)LRY ND—D%Z BRI 32bD I L —LAT—ITY,
« tensorflow.keras ... Keras(https:/keras.io/ja/) TensorFlowdD S w /{—T9,

o sklearn ... scikit-learn(https:/scikit-learn.org/stable/) #H=FE DS+ TSUTT,


https://www.kaggle.com/henriqueyamahata/bank-marketing
https://numpy.org/
https://pandas.pydata.org/
https://matplotlib.org/
https://seaborn.pydata.org/
https://www.tensorflow.org/?hl=ja
https://keras.io/ja/
https://scikit-learn.org/stable/

# matplotlibdJEFH/N—2 3 VEHERT S

I'pip install matplotlib --upgra

de

Requirement already up-to-date: matplotlib in /usr/local/lib/python3.6/dist-packages (3.1.2)

Requirement already satisfied,
Requirement already satisfied,
Requirement already satisfied,
Requirement already satisfied,
Requirement already satisfied,
Requirement already satisfied,
Requirement already satisfied,

<

# 4T3 YDA vR—k
import numpy as np
import pandas as pd

import matplotlib.pyplot as plt
import seaborn as sns

# TensorFlow 2.xR % fF 5
%tensorflow_version 2.x
import tensorflow as tf

skipping
skipping
skipping
skipping
skipping
skipping
skipping

upgrade:
upgrade:
upgrade:
upgrade:
upgrade:
upgrade:
upgrade:

from tensorflow.keras import models, layers

# TensorFlow®D/A\— 3 >
print(tf.__version__)

cycler>=0.10 in /usr/local/lib/python3.6/dist-packages (from matplotlib) (©.10.0)
python-dateutil>=2.1 in /usr/local/lib/python3.6/dist-packages (from matplotlib) (2.6.1)
numpy>=1.11 in /usr/local/lib/python3.6/dist-packages (from matplotlib) (1.17.4)
pyparsing!=2.0.4,1=2.1.2,1=2.1.6,>=2.0.1 in /usr/local/lib/python3.6/dist-packages (from matp
kiwisolver»>=1.0.1 in /usr/local/lib/python3.6/dist-packages (from matplotlib) (1.1.0)

six in /usr/local/lib/python3.6/dist-packages (from cycler>=0.10->matplotlib) (1.12.0)
setuptools in /usr/local/lib/python3.6/dist-packages (from kiwisolver>=1.0.1->matplotlib) (41

>

from sklearn.model_selection import train_test_split
from sklearn.metrics import confusion_matrix, classification_report

# matplotlib MHHAZE/ — b T vy LITHET 5-0DHRTE

%matplotlib inline

TensorFlow 2.x selected.
2.0.0

5 —H DA

F—4(dGoogle RS- T (CHEMULTHNDEIDT. Google RS TEI I MU THMAFHET,

# Google K54 Tk
from google.colab import drive

drive.mount('/content/drive")

# RRINDURLIZTIV AL TaA—RFZWMEBL. TOAOFIZARD

Drive already mounted at /content/drive; to attempt to forcibly remount, call drive.mount("/content/drive", force_remount=True).

# T2 DBIMIR

DATA_DIR = '/content/drive/My Drive/AI_lessons/2-2_2_classification_bank/data/"'

# T—2DcsvI7AILE

DATA_CSV = 'bank-additional-full.csv'

# HBEXDI7TAILE

NAME_TXT = ‘'bank-additional-names.txt’

COF =Y MIEERANXADVTVWEITDT, RTHFLLD.

# EREIX

with open(DATA_DIR + NAME_TXT) as f:

print(f.read())



Citation Request:
This dataset is publicly available for research. The details are described in [Moro et al., 2014].
Please include this citation if you plan to use this database:

[Moro et al., 2014] S. Moro, P. Cortez and P. Rita. A Data-Driven Approach to Predict the Success of Bank Telemarketing. Decision Support Sy

Available at: [pdf] http://dx.doi.org/10.1016/j.dss.2014.03.001
[bib] http://www3.dsi.uminho.pt/pcortez/bib/2014-dss.txt

1. Title: Bank Marketing (with social/economic context)

2. Sources
Created by: Sérgio Moro (ISCTE-IUL), Paulo Cortez (Univ. Minho) and Paulo Rita (ISCTE-IUL) @ 2014

3. Past Usage:
The full dataset (bank-additional-full.csv) was described and analyzed in:
S. Moro, P. Cortez and P. Rita. A Data-Driven Approach to Predict the Success of Bank Telemarketing. Decision Support Systems (2014), doi:1@
4. Relevant Information:
This dataset is based on "Bank Marketing" UCI dataset (please check the description at: http://archive.ics.uci.edu/ml/datasets/Bank+Marketi
The data is enriched by the addition of five new social and economic features/attributes (national wide indicators from a ~10M population c¢
This dataset is almost identical to the one used in [Moro et al., 2014] (it does not include all attributes due to privacy concerns).
Using the rminer package and R tool (http://cran.r-project.org/web/packages/rminer/), we found that the addition of the five new social and
The zip file includes two datasets:
1) bank-additional-full.csv with all examples, ordered by date (from May 2008 to November 2010).
2) bank-additional.csv with 10% of the examples (4119), randomly selected from bank-additional-full.csv.
The smallest dataset is provided to test more computationally demanding machine learning algorithms (e.g., SVM).
The binary classification goal is to predict if the client will subscribe a bank term deposit (variable y).
5. Number of Instances: 41188 for bank-additional-full.csv
6. Number of Attributes: 20 + output attribute.
7. Attribute information:

For more information, read [Moro et al., 2014].

Input variables:

# bank client data:

1 - age (numeric)

2 - job : type of job (categorical: "admin.","blue-collar","entrepreneur","housemaid","management","retired","self-employed"”,"services","st
3 - marital : marital status (categorical: "divorced","married","single","unknown"; note: "divorced" means divorced or widowed)

4 - education (categorical: "basic.4y","basic.6y","basic.9y","high.school”,"illiterate","professional.course","university.degree","unknown"
5 - default: has credit in default? (categorical: "no","yes","unknown")

6 - housing: has housing loan? (categorical: "no","yes","unknown")

7 - loan: has personal loan? (categorical: "no","yes","unknown")

# related with the last contact of the current campaign:

8 - contact: contact communication type (categorical: "cellular","telephone")

9 - month: last contact month of year (categorical: "jan", "feb", "mar", ..., "nov", "dec")

10 - day_of_week: last contact day of the week (categorical: "mon","tue","wed","thu","fri")
11 - duration: last contact duration, in seconds (numeric). Important note: this attribute highly affects the output target (e.g., if durat
# other attributes:
12 - campaign: number of contacts performed during this campaign and for this client (numeric, includes last contact)
13 - pdays: number of days that passed by after the client was last contacted from a previous campaign (numeric; 999 means client was not pr¢
14 - previous: number of contacts performed before this campaign and for this client (numeric)
15 - poutcome: outcome of the previous marketing campaign (categorical: "failure","nonexistent","success"

# social and economic context attributes
16 - emp.var.rate: employment variation rate - quarterly indicator (numeric)
17 - cons.price.idx: consumer price index - monthly indicator (numeric)
18 - cons.conf.idx: consumer confidence index - monthly indicator (numeric)
19 - euribor3m: euribor 3 month rate - daily indicator (numeric)
20 - nr.employed: number of employees - quarterly indicator (numeric)

Output variable (desired target):
21 - y - has the client subscribed a term deposit? (binary: "yes","no")

8. Missing Attribute Values: There are several missing values in some categorical attributes, all coded with the "unknown" label. These missin
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# T—RDEBHTERT
with open(DATA_DIR + DATA_CSV) as f:
for i in range(5):
print(f.readline())

RE

age

job

marital

education

default

housing

loan

contact

month

day_of week

duration

campaign

pdays

previous

poutcome

emp.var.rate
cons.price.idx
cons.conf.idx
euribor3m

nr.employed

Filim.

e
"admin","blue-collar","entrepreneur","housemaid",
"management","retired","self-employed","services",

"student”,"technician”,"unemployed","unknown"

FEIELTULDN.
"divorced","married","single","unknown"
I,

"basic.4y","basic.6y","basic.9y","high.school",

"illiterate",

professional.course","university.degree","unknown"

BEBRETH

"no","yes","unknown"

FEEO-—2ZZHLTNDD,

"no","yes","unknown"

BAO—>ZZHLTNDH,

"no","yes","unknown"

EHEFR.

"cellular","telephone"

REIOERUIZA,
"an", "feb”, "mar", ..., "nov", "dec"

EE(OERUIER.
"mon" "tue" "wed" "thu" "fri"
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X COEBR(FFRICIEHER LN &,

& U2,

BIEDF v > R— W SAREISER UIEN.
X999 HI C—EBEEE &> TLVRW

ZDF 7 2 R— ORICAEEEE LTEh,

BB D7 >R — > DRHIFER.

"failure”,"nonexistent","success"

M+HADRAREIR
ROEEEY s
AoOHEEEEREE

34 BB DERINIRITREIERS | &7
MHADH B3R

BRESTEHREEZIZHI LN, "yes","no"



" won

age";"job";"marital";"education";"default";"housing";"loan";"contact";"month";"day_of_week";"duration";"campaign";"pdays";"previous";"poutcom

56; "housemaid"; "married";"basic.4y";"no";"no";"no";"telephone";"may";"mon";261;1;999;0; "nonexistent";1.1;93.994;-36.4;4.857,;5191;"no"

57;"services";"married";"high.school";"unknown";"no";"no";"telephone";"may";"mon";149;1;999;0; "nonexistent";1.1;93.994;-36.4;4.857;5191;"no"

37;"services";"married";"high.school";"no";"yes";"no";"telephone";"may";"mon";226;1;999;0; "nonexistent";1.1;93.994;-36.4;4.857;5191;"no"

40;"admin.";"married";"basic.6y";"no";"no";"no";"telephone";"may";"mon";151;1;999;0; "nonexistent";1.1;93.994;-36.4;4.857;5191; "no"

MTECEAYS—HDNTHED, RIEEEF [;] TRUBNTWSZEMNDMDELE,.

pd.read_csv() ZEDE. csvI 7 AILNBST— 5 %5MHAA T, DataFramefeRX TIRD T ENTEET,

PIRBHDOXFTEEYI SN TS HAR.

# csv7 7 A JLEDataFramel & A H

<p class="mume-header " id="csvZ 7 A JL#%dataframel

df = pd.read_csv(DATA_DIR + DATA_CSV, sep=';")

df.head()
age

0 56

1 57

2 37

3 40

4 56

job

housemaid

services

services

admin.

services

F—H DR

duration I (FEZHIDENHIBALIZEIC, DAICESNIZIEETY . yH' no DIHERWALT 0 MMBIHENTED (DFEOFREKDIBIR) « FRIC(3E

HATEFREA.

duration 5 (FHIBRLE T,

# duration %% #lR&

<p class="mume-header " id="duration-5I%&If&"></p>

marital

married

married

married

married

married

education
basic.4y
high.school
high.school
basic.6y

high.school

df.drop('duration’, axis=1, inplace=True)

e

Tty hEROBREHERLEL £ D,

# T8, %

<p class="mume-header "

df.shape

(41188, 20)

# T—4E

id="1T8-FI%"></p>

<p class="mume-header " id="F—4%&"></p>

df.dtypes

-5
~@kt

default

no

unknown

no

no

no

sep AT IDTIEBEULED,

HFHIAF"></p>

housing
no

no

yes

no

no

loan

no

no

no

no

yes

contact
telephone
telephone
telephone
telephone

telephone

month

may

may

may

may

may

day_of_week
mon
mon
mon
mon

mon

duration

261

149

226

151

307

camp



age inte4
job object
marital object
education object
default object
housing object
loan object
contact object
month object
day_of_week object
campaign inte4
pdays inte4
previous int64
poutcome object
emp.var.rate float64
cons.price.idx float64
cons.conf.idx float64
euribor3m float64
nr.employed float64
y object

dtype: object

# pandasDRTDBXEHEE

<p class="mume-header " id="pandas®&TRDMXZEIEE"></p>
pd.options.display.float_format = '{:.2f}'.format
#  EAR#gE
<p class="mume-header " id="EAHt"></p>
df.describe()
age campaign pdays previous emp.var.rate

count 41188.00 41188.00 41188.00 41188.00  41188.00
mean  40.02 2.57 962.48 0.17 0.08

std 10.42 2.77 186.91 0.49 1.57
min 17.00 1.00 0.00 0.00 -3.40
25% 32.00 1.00 999.00 0.00 -1.80
50% 38.00 2.00 999.00 0.00 1.10
75% 47.00 3.00 999.00 0.00 1.40
max 98.00 56.00 999.00 7.00 1.40

cons.price.idx
41188.00
93.58

0.58

92.20

93.08

93.75

93.99

94.77

df.describe() (. AT>3> include BEELRWNE., BERDIIDHFFRUET.

NFRSOHNERRTDICIE. ATS3> includes=

# BAHE (XFINEOHF L)

‘object' ZDIFTET,

df.describe(include="object")

job marital education
count 41188 41188 41188
unique 12 4 8
top admin. married  university.degree
freq 10422 24928 12168

default  housing
41188 41188

3 3

no yes
32588 21576

BEMZHTHD y DfE(E. no DIEN 36,548 D Z MO DE U,
DFED. yes (FFEKDD 4,640 . 24D 1 EIBEUNEENTLFEEA.
F—HIDBMIRONGDIeH. ZEENBECRDEDSTY,

age

FIHICDWTRTHELL D,
BEXRETN S, 17~8FDT —INEENDZEN DD TNET,

loan  contact
41188 41188
3 2
no cellular
33950 26144

cons.conf.idx euribor3m nr.employed
41188.00 41188.00 41188.00
-40.50 3.62 5167.04

4.63 1.73 72.25

-50.80 0.63 4963.60

-42.70 1.34 5099.10

-41.80 4.86 5191.00

-36.40 4.96 5228.10

-26.90 5.04 5228.10

month  day_of week poutcome

41188 41188 41188 4118
10 5 3 2
may thu nonexistent  no
13769 8623 35563 3654



F—IDDMEERLELL D,
sns.countplot() CT—IMEEISIRRTETET,

plt.figure(figsize=(20, 5))
sns.countplot(data=df, x='age')

<matplotlib.axes._subplots.AxesSubplot at 0x7f3c88045518>
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Fiip T FEANMHINVDT, F4 (1048, 204€..) (CEHBRUFT.

# FR

<p class="mume-header " id="£H"></p>

df_age_category = df['age'].apply(lambda x: x // 10 * 10)
df_age_category.head()

2] 50
1 50
2 30
3 40
4 50

Name: age, dtype: inté4

FREy ZOORETFUET,
pd.crosstab() Z{ED ERGEICOORETEITOZENTEET,
normalize AT I EEBELUCEMUEZITDITENTEET, indexZIBET D&, TOEFTMICRD LD ICIEREETNET.

# ERE y ZVDXKE
<p class="mume-header " id="HFR&-y-%#V BREEH"></p>

df_cross = pd.crosstab(df_age_category, df['y'], normalize="index")
df_cross

y no yes
age
10 0.55 0.45
20 0.84 0.16
30 0.90 0.10
40 0.92 0.08
50 0.90 0.10
60 0.65 0.35
70 0.55 0.45
80 0.49 0.51

90 0.50 0.50




BFRIFITESMDISNDT, E=hIVTICLTHELL D,

# E— by IHE
<p class="mume-header " id="E— k< v JHE"></p>

plt.figure(figsize=(5, 5))
sns.heatmap(df_cross, annot=True, cmap='Reds"')

<matplotlib.axes._subplots.AxesSubplot at 0x7f3c87704d68>
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job
BEECDODWTRTHELL D,

plt.figure(figsize=(15, 5))
sns.countplot(data=df, x='job")

<matplotlib.axes._subplots.AxesSubplot at ©x7f3c87b706d8>
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count
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housemaid services admin. blue-collar  technician retired management unemployed self-employed unknown  entrepreneur  student
job

# U 0OR&EE
<p class="mume-header " id="% A RXEEt"></p>
df_cross = pd.crosstab(df['job"'], df['y'], normalize="'index")

# E— by IHE
<p class="mume-header " id="E— k< FHE-1"></p>

plt.figure(figsize=(5, 5))
sns.heatmap(df_cross, annot=True, cmap='Reds"')

<matplotlib.axes._subplots.AxesSubplot at 0x7f3c83aa7278>
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entrepreneur 0.085 075
housemaid 01
management 011 0.60
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= self-employed 01 045
services 0.081
student 031 030
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# FREBRZEIDIES
<p class="mume-header " id="FHRELEEEI ODXE"></p>

df_cross = pd.crosstab(df_age_category, df['job'], normalize='index")

# E— b3y THE
<p class="mume-header " id="E— k< v FHE-2"></p>

plt.figure(figsize=(10, 5))
sns.heatmap(df_cross, annot=True, cmap='Reds")

<matplotlib.axes._subplots.AxesSubplot at ©x7f3c83a4c9e8>
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# T—HDEE
<p class="mume-header " id="T—42DE|E"></p>

plt.figure(figsize=(10, 5))
sns.countplot(data=df, x="marital')

<matplotlib.axes._subplots.AxesSubplot at @x7f3c877046d8>
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count
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unknown

marital
# U OXER
<p class="mume-header " id="% O REEt-1"></p>
df_cross = pd.crosstab(df['marital'], df['y'], normalize="'index")
# E—bhvy THE
<p class="mume-header " id="t— k< v FHE-3"></p>
sns.heatmap(df_cross, annot=True, cmap='Reds")
<matplotlib.axes._subplots.AxesSubplot at ©x7f3c83829048>
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FREICDVWTRTHELL D,
plt.figure(figsize=(10, 5))
sns.countplot(data=df, x='education')
<matplotlib.axes._subplots.AxesSubplot at @x7f3c837c2fdo>
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# Y OXKR
<p class="mume-header " id="% O REEt-2"></p>

df_cross = pd.crosstab(df['education'], df['y'], normalize="index")

# E—bhvy JHEE
<p class="mume-header " id="E— k< JHiE-4"></p>

plt.figure(figsize=(5, 5))
sns.heatmap(df_cross, annot=True, cmap='Reds')

<matplotlib.axes._subplots.AxesSubplot at @x7f3c837c2dd8>
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BEERETLIESHERTHEL LS,

plt.figure(figsize=(10, 5))
sns.countplot(data=df, x='default')

<matplotlib.axes._subplots.AxesSubplot at @x7f3c83796048>

count
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default B\ yes DF —FEETEDRNTT,
EART—INRTHELL D,

# Default = yes DT—4%
<p class="mume-header " id="default-yes-DF—%"></p>

df[df['default']=="yes"]

age job marital education
21580 48 technician married professional.course
21581 48 technician married professional.course

24866 31 unemployed married high.school

default

yes

yes

yes

housing
no
yes

no

loan

no

no

no

contact

cellular

cellular

cellular

month

aug

aug

nov

day_of_week
tue
tue

tue

campai

1



# U OXEKEE
<p class="mume-header " id="% O RX&Et-3"></p>

df_cross = pd.crosstab(df['default'], df['y'], normalize="index")

# E—bhvy JHEE
<p class="mume-header " id="tE— k< v FHE-5"></p>

sns.heatmap(df_cross, annot=True, cmap='Reds"')

<matplotlib.axes._subplots.AxesSubplot at ©x7f3c83632b70>
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housing

FEEO—>OERFEFENBDZTLL DN,

plt.figure(figsize=(10, 5))
sns.countplot(data=df, x='housing")

<matplotlib.axes._subplots.AxesSubplot at @x7f3ccfdeacco>

count

unknown
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# Y OXKRH
<p class="mume-header " id="% O REEt-4"></p>

df_cross = pd.crosstab(df['housing'], df['y'], normalize='index")

# E—bvy JHEE
<p class="mume-header " id="E— k< v FHE-6"></p>

sns.heatmap(df_cross, annot=True, cmap='Reds"')

<matplotlib.axes._subplots.AxesSubplot at @x7f3c83655fdo>
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plt.figure(figsize=(10, 5))
sns.countplot(data=df, x='loan")

<matplotlib.axes._subplots.AxesSubplot at @x7f3c834bc438>

35000

count
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# Y OXERH
<p class="mume-header " id="% O RE&3Ft-5"></p>

df_cross = pd.crosstab(df['loan'], df['y"'], normalize="index")

# E— b3y THE
<p class="mume-header " id="E— k< THE-7"></p>

sns.heatmap(df_cross, annot=True, cmap='Reds')

<matplotlib.axes._subplots.AxesSubplot at @x7f3c83438cco>

g 011 075
0.60
=
§c 011
2 g 0.45
=
-
5
~030
" 011
£
-015
I
¥es

BEAO—>DOBHEIBEFERI=ESTI,

contact

ERFRICKDT. ZHDREERFEDDIDTLL SN,




plt.figure(figsize=(10, 5))
sns.countplot(data=df, x='contact')

<matplotlib.axes._subplots.AxesSubplot at @x7f3c8356c550>
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# U DORKE
<p class="mume-header " id="4 O RX&Et-6"></p>

df_cross = pd.crosstab(df['contact'], df['y'], normalize="index")

# E—bvy JHEE
<p class="mume-header " id="t— k< v FHE-8"></p>

sns.heatmap(df_cross, annot=True, cmap='Reds')

<matplotlib.axes._subplots.AxesSubplot at @x7f3c83389320>
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month_names = ['jun', 'feb', 'mar', 'apr', 'may', 'june', 'jul', ‘aug',
plt.figure(figsize=(10, 5))
sns.countplot(data=df, x="month', order=month_names)

sep', 'oct', 'nov', 'dec']

<matplotlib.axes._subplots.AxesSubplot at @x7f3c8356c518>
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# U nRKE
<p class="mume-header " id="% O REEt-7"></p>

df_cross = pd.crosstab(df['month'], df['y'], normalize="'index")

# E— by IHE
<p class="mume-header " id="E— k< v FHIE-9"></p>

plt.figure(figsize=(5, 5))
sns.heatmap(df_cross, annot=True, cmap='Reds"')

<matplotlib.axes._subplots.AxesSubplot at ©x7f3c833d54a8>
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plt.figure(figsize=(10, 5))
sns.countplot(data=df, x='day_of_week')

<matplotlib.axes._subplots.AxesSubplot at ©x7f3c831d5efo>
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# U OXEKEE
<p class="mume-header " id="% O X&Et-8"></p>

df_cross = pd.crosstab(df['day_of_week'], df['y'], normalize="index")

# E—bhvy JHEE
<p class="mume-header " id="E— k< v JHE-10"></p>

sns.heatmap(df_cross, annot=True, cmap='Reds")

<matplotlib.axes._subplots.AxesSubplot at @x7f3c830f6f28>
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plt.figure(figsize=(10, 5))
sns.countplot(data=df, x='campaign')

<matplotlib.axes._subplots.AxesSubplot at @x7f3c83084bo0>

17500

15000

12500

10000

count

7500

5000

2500

L I o o e o e e o e o o I o o o o o o o e o o B o e B S o e |
12345678 5%10111213141516171819 2021222324 252627 28293031 323334 3537394041 4243 56
campaign

22[B1 k(5 — NP IRNT T,

# 22ELLEEREE o
<p class="mume-header " id="22[|LAEE#HE & >z "></p>

df[df['campaign']>=22]["age"'].count()

133




# BEEHAHMNALDT 5 BEZIAICER (20ELLEE T>=20) [Z&ED)
<p class="mume-header " id="BEARIMHIMN LD T-5-E%|HIZZEH20E L EIX20IEE "></p>

df_campaign_category = df['campaign'].apply(lambda x: (x // 5 + 1) * 5 if x < 20 else '>=20")

# U OXEE
<p class="mume-header " id="4% O RX&Et-9"></p>

df_cross = pd.crosstab(df_campaign_category, df['y'], normalize="index")

# E— vy THEE
<p class="mume-header " id="E— k< v JHE-11"></p>

plt.figure(figsize=(5, 5))
sns.heatmap(df_cross, annot=True, cmap='Reds')

<matplotlib.axes._subplots.AxesSubplot at @x7f3c82f28978>
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plt.figure(figsize=(10, 5))
sns.countplot(data=df, x='pdays')

<matplotlib.axes._subplots.AxesSubplot at @x7f3c82eeaf28>
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# 999ERL T2 DA
<p class="mume-header " id="999% k< T—2 DHF"></p>

plt.figure(figsize=(10, 5))
sns.countplot(data=df[df[ 'pdays']!=999], x='pdays')

<matplotlib.axes._subplots.AxesSubplot at ©x7f3c82e19588>
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# BUAHEALDOT 5 ERIAICERE, 9991 [F none’
<p class="mume-header " id="HEAHIHHEM VD T-5-EZIAICZEH#999(Enone" ></p>

df_pdays_category = df['pdays'].apply(lambda x: (x // 5 + 1) * 5 if x != 999 else 'none')

# Y OXERH
<p class="mume-header " id="% O REEt-10"></p>

df_cross = pd.crosstab(df_pdays_category, df['y'], normalize='index")

# E— by IHE
<p class="mume-header " id="E— b< v FHE-12"></p>

plt.figure(figsize=(5, 5))
sns.heatmap(df_cross, annot=True, cmap='Reds")

<matplotlib.axes._subplots.AxesSubplot at ©x7f3c82cabd30>
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plt.figure(figsize=(10, 5))
sns.countplot(data=df, x='previous')

<matplotlib.axes._subplots.AxesSubplot at ©x7f3c835bbd30>



previous.

# previoushSSEILLED#HH
<p class="mume-header " id="previousA‘S[EILLEDHE"></p>

df[df['previous']>=5]["age"'].count()

24

# SLLERUEFEDIZTS

<p class="mume-header " id="SKAL[FVEFEDIZT S"></p>

df_previous_category = df['previous'].apply(lambda x: x if x < 5 else '>=5")

# Y OXKR
<p class="mume-header " id="% O REEt-11"></p>

df_cross = pd.crosstab(df_previous_category, df['y'], normalize='index")

# E—bvy TR
<p class="mume-header " id="E— k< v THIE-13"></p>

plt.figure(figsize=(5, 5))
sns.heatmap(df_cross, annot=True, cmap='Reds")

<matplotlib.axes._subplots.AxesSubplot at @x7f3c82c@lbed>
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plt.figure(figsize=(10, 5))
sns.countplot(data=df, x='poutcome')

<matplotlib.axes._subplots.AxesSubplot at @x7f3c82cb9el0>



nonexistent failure SUCCess
poutcome

# U 0OXKE
<p class="mume-header " id="% O REEt-12"></p>

df_cross = pd.crosstab(df['poutcome’], df['y'], normalize="index")

# E— by IHE
<p class="mume-header " id="E— b= v FHE-14"></p>

sns.heatmap(df_cross, annot=True, cmap='Reds")

<matplotlib.axes._subplots.AxesSubplot at ©x7f3c82able80>
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plt.figure(figsize=(10, 5))
sns.countplot(data=df, x='emp.var.rate', hue='y")

<matplotlib.axes._subplots.AxesSubplot at @x7f3c830eb908>
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HEEYIMmER T,

cons.price.idx (DR DN MESEINSNTVEIT DT, EPMETHIFTHETD.

def to_category_quantile(x, q):
if x < q[@.25]:
return '25%'
elif x < q[0.5]:
return '50%’
elif x < q[0.75]:
return '75%'
else:
return '100%"'

# Pk
<p class="mume-header " id="PH4HGI%k"></p>
q = df['cons.price.idx'].quantile([0.25, 0.5, 0.75])

df_cpi_category = pd.DataFrame()

df_cpi_category['cpi'] = df['cons.price.idx'].apply(lambda x: to_category_quantile(x, q))

df_cpi_category['y'] = df['y"]

plt.figure(figsize=(15, 5))

sns.countplot(data=df_cpi_category, x='cpi', hue='y', order=['25%",

<matplotlib.axes._subplots.AxesSubplot at @x7f3c82923e48>
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12000 A

10000 4

8000 4

count

5000

4000 4

2000

i

BN WliAtZ VW g) A EREEEZNT DRSNS T,

cons.conf.idx

HEEEERMEIRTT,

plt.figure(figsize=(15, 5))
sns.countplot(data=df, x='cons.conf.idx', hue='y")

<matplotlib.axes._subplots.AxesSubplot at @x7f3c82987ef0>
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cons.confidx& y (&, $FICHBRE(EHSNFEE A

euribor3m

FRMERITREIERSIEF T Y,

# PR
<p class="mume-header " id="PH4HI%L-1"></p>

q = df['euribor3m'].quantile([0.25, 0.5, ©.75])
df_eur_category = pd.DataFrame()

df_eur_category['eur'] = df['euribor3m'].apply(lambda x: to_category_quantile(x, q))
df_eur_category['y'] = df['y"]

plt.figure(figsize=(20, 5))
sns.countplot(data=df_eur_category, x='eur', hue='y', order=['25%"', '50%', '75%', '100%'])

<matplotlib.axes._subplots.AxesSubplot at ©x7f3c82960080>
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plt.figure(figsize=(15, 5))
sns.countplot(data=df, x="nr.employed', hue="y")

<matplotlib.axes._subplots.AxesSubplot at @x7f3c832a8048>

16000 1

¥

L]
14000 1 [———

T T
4363.6 45916 5008.7 5017.5 50235 5076.2 50991 5176.3
nr.employed

TEEEHNDRNEEDI N T DEENTNENDFERICIED TNET,
TN, REEREZNOREHEEBHRLTNDERFEBERICSVTT,
EEEHSMOIFHRORBERTH IR ZER T, FHEROHEBEZR THELL D,

51910

5195.8

52281

100%

]|
38




# MEGRKREHE
<p class="mume-header " id="tEBERIEETE " "></p>

df_corr = df.corr()

# E— by TEHE
<p class="mume-header " id="E— b= v TEHE"></p>

plt.figure(figsize=(10, 8))
sns.heatmap(df_corr, annot=True, cmap='coolwarm')

<matplotlib.axes._subplots.AxesSubplot at @x7f3c826adob8>
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emp.var.rate. euribor3m. nr.employed(35&U\VEBIN G D EMHOHDE U Tz,
emp.var.rate. nr.employed(deuribor3mDAREZEEDATREHN BT T,

BIZLIE
HHEZRIRT S

y SEARREE O ZIEE Y. BHERTORENEVEREREET.

df_wk = pd.DataFrame(df[['age', 'job', 'marital', 'education', 'default’,
'contact', 'month', 'day_of_week', 'campaign’,
'pdays', 'previous', 'poutcome’,
‘cons.price.idx"', 'euribor3m',

'v'1D
df_wk.head()
age job marital education default contact month day_of week

0 656 housemaid  married  basic.4y no telephone  may mon
1 57 services married  high.school = unknown  telephone  may mon
2 37 services married  high.school = no telephone  may mon
3 40 admin. married  basic.6y no telephone  may mon
4 56 services married  high.school = no telephone  may mon

5 —5 DER;

pdays (& 999 MMFFHRIREKREEDET U,
F—HDDFHERMNS 1999 M. TN 2R IMEICERUET,

campaign

1

pdays
999
999
999
999

999

previous
0

0



# pdays 999-0. ZThLIst-1
<p class="mume-header " id="pdays-9990-F LIS 1"></p>

df_wk['pdays'] = df_wk['pdays'].apply(lambda x: 1 if x != 999 else 0)

S =—ZHIE (One-hotNT NLZEHR)

HFTVERETOFEFMRFB TR CLQTEERADT, Y-

%=

"

# (One-hotXZT ML) (CEHULZET,

One-hotRXZT ML &E(F. ZNENDOAFTTIUICDNT, ZEITDIEDICIEIF. MF0ZEEMLIZU X RTT,
pandas.DataFrame T(d pd.get_dummies() CRIHE(CH = —BHICERTEET,

jobZBIICRTHEL LS. UTFDLSBT—INH o LET.

job
student
housemaid
services
pd.get_dummies() ZfEDE, UTFDORS(CEWENET,
job_student job_housemaid job_services

1 0 0
0 1 0
0 0 1

# A3 —EHE
df_wk = pd.get_dummies(df_wk, columns=['job', 'marital', 'education’,
df_wk.head()

age campaign previous  cons.price.idx  euribor3m

0 56 1 0 93.99 4.86
1 57 1 0 93.99 4.86
2 37 1 0 93.99 4.86
3 40 1 0 93.99 4.86
4 56 1 0 93.99 4.86

‘default', 'contact', 'month', 'day_of_week', 'pdays', 'poutcome'])

. . job_blue- . .,
y job_admin. job_entrepreneur  job_housemaid
collar
no O 0 0 1
no O 0 0 0
no O 0 0 0
no 1 0 0 0
no O 0 0 0

T —5 - WA —H - TARST—HICHRETS

TS, T -5, T 5. TAMT—FCHEILFT.

SEIDT—5(d y = yes DHFENDIRNZD. yes DT —IMRESIRNKD. yes & noZZNZENDIFTTHEILET,

# yes&nolZo B
df_yes = df_wk[df_wk['y'] == 'yes']
df_no = df_wk[df_wk['y'] == 'no']

# BT — 588, FET— 52858

train_yes, test_yes = train_test_split(df_yes, test_size=0.2, random_state=777)
train_no, test_no = train_test_split(df_no, test_size=0.2, random_state=777)

# BICHRT— 588, BT — 5285 E

train_yes, val_yes = train_test_split(train_yes, test_size=0.2, random_state=777)
train_no, val_no = train_test_split(train_no, test_size=0.2, random_state=777)

# yes & no Z#EA. sample(frac=1)T¥ ¥ v /)L

df_train = pd.concat([train_yes, train_no]).sample(frac=1)
df_val = pd.concat([val_yes, val_no]).sample(frac=1)
df_test = pd.concat([test_yes, test_no]).sample(frac=1)

F=HESTNIICAITS



FHET—5&. SN (y) (EDFFET,

# T—RETNILICHEE

x_train = pd.DataFrame(df_train.drop('y"', axis=1))

y_train = pd.DataFrame(df_train['y'])
x_val = pd.DataFrame(df_val.drop('y', axis=1))
y_val = pd.DataFrame(df_val['y'])

x_test = pd.DataFrame(df_test.drop('y', axis=1))

y_test = pd.DataFrame(df_test['y'])

print('x_train shape', x_train.shape)
print('y_train shape', y_train.shape)
print('x_val shape', x_val.shape)
print('y_val shape', y_val.shape)
print('x_test shape', x_test.shape)
print('y_test shape', y_test.shape)

x_train shape (26359, 54)
y_train shape (26359, 1)
x_val shape (6591, 54)
y_val shape (6591, 1)
x_test shape (8238, 54)
y_test shape (8238, 1)

SANJUIEyesnoDAHFT T IEEHTI DT, F=—Z# (One-hotXT ML) ([CEHUFET,

# one-hot A% k)LIZZEH

y_train = pd.get_dummies(y_train['y'])
y_val = pd.get_dummies(y_val['y'])
y_test = pd.get_dummies(y_test['y'])

y_train.head()

24158
30159
17620
26196

28987

BRUFE I HEmOERFIUX THIENET,

UX bDIEEE. HSADIEEEFBLTIDT,

[@] .. no
[1] .. yes

[CHIGUET

A
B ETOET,

# BIDTEY

mean = x_train.mean()

# BIDERERE

std = x_train.std(ddof=False)

# FHESIE, RERETED
x_train -= mean

x_train /= std

x_train.describe()

age campaign previous

count  26359.00 26359.00 26359.00

cons.price.idx

26359.00

euribor3m

26359.00

job_admin.

26359.00

no

job_blue-
collar

26359.00

job_entrepreneur

26359.00

yes

job_housen

26359.00



age campaign previous cons.price.idx euribord3m job_admin.
mean  -0.00 0.00 -0.00 0.00 -0.00 0.00
std 1.00 1.00 1.00 1.00 1.00 1.00
min -2.21 -0.57 -0.35 -2.37 -1.72 -0.58
25% -0.77 -0.57 -0.35 -0.86 -1.31 -0.58
50% -0.19 -0.20 -0.35 0.38 0.71 -0.58
75% 0.67 0.16 -0.35 0.72 0.77 1.72
max 5.00 19.31 13.70 2.05 0.82 1.72

# BT —4%. TAMT—2 LREKICNET S

x_val -= mean
x_val /= std
X_test -= mean

x_test /= std

ETFIDES

EFIEEELFY.

EROEFTILERRZDE. REDEHETT.
EIFTEIZY MR TEEHEBEREERLEFEATUR,
DFETIE HABOIZY M. DEULEWISROHZIEELFET. SEIF yes/no D2TISXTIDT,

Fre. SEMHEERIEE. yes/no DHERZRELT1 (CRBLD.

# ETILDES

model = tf.keras.Sequential([

layers.Dense(16, activation='relu', input_shape=(len(x_train.columns), )),

layers.Dropout(0.2),

layers.Dense(16, activation='relu'),

layers.Dropout(0.1),

layers.Dense(2, activation='softmax')

1

# ETILOEERR
model.summary ()

Model: "sequential"

Layer (type) Output Shape Param #
dense (Dense) (None, 16) 880
dropout (Dropout) (None, 16) 0
dense_1 (Dense) (None, 16) 272
dropout_1 (Dropout) (None, 16) 2]
dense_2 (Dense) (None, 2) 34

Total params: 1,186

Trainable params: 1,186
Non-trainable params: @

EFI)INZEIIIAILLUET.

[softmax] ZBAULEY,

HFTUDFEDIBE. BEKBEZE [categorical_crossentropy| ZEHALEY,
STMBIEL(E laccuracy (IEfEXR) | ZIBELFET.

# ETILOaAIAIL

model.compile(optimizer="adam',

# RBELT7ILT Y X L.Adam
# $B%BI% . Categorical Crossentropy
# MRS AR

loss="categorical_crossentropy’,
metrics=["'accuracy'])

job_blue-
collar

-0.00
1.00

-0.54
-0.54
-0.54
-0.54

1.86

job_entrepreneur

0.00
1.00
-0.19
-0.19
-0.19
-0.19

5.20

2] Z2EELFY.

job_housen

0.00
1.00
-0.16
-0.16
-0.16
-0.16

6.08
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iET — A &FE>TEBUET,

# FEEIRY Y ZEDOFHE

history = model.fit(x_train, # IET—4
y_train, # FET—2DIR)L
batch_size=128, # Ny FHAX
epochs=10, # IRYIH
validation_data=(x_val, y val)) # BRIET—4

WARNING:tensorflow:Falling back from v2 loop because of error: Failed to find data adapter that can handle input: <class 'pandas.core.frame.Da
Train on 26359 samples, validate on 6591 samples

Epoch 1/10

26359/26359 [ ] - 2s 65us/sample - loss: ©.4118 - accuracy: 0.8465 - val_loss: 0.3154 - val_accuracy: 0.8935
Epoch 2/10

26359/26359 [ ] - 1s 24us/sample - loss: ©.3181 - accuracy: 0.8922 - val_loss: 0.3029 - val_accuracy: 0.8952
Epoch 3/10

26359/26359 [ ] - 1s 24us/sample - loss: ©.3057 - accuracy: 0.8935 - val_loss: 0.2961 - val_accuracy: 0.8944
Epoch 4/10

26359/26359 [ ] - 1s 24us/sample - loss: ©.2995 - accuracy: 0.8951 - val_loss: 0.2930 - val_accuracy: 0.8933
Epoch 5/10

26359/26359 [ ] - 1s 26us/sample - loss: ©.2948 - accuracy: 0.8957 - val_loss: ©0.2915 - val_accuracy: 0.8941
Epoch 6/10

26359/26359 [ ] - 1s 26us/sample - loss: ©.2904 - accuracy: 0.8964 - val_loss: 0.2901 - val_accuracy: 0.8935
Epoch 7/10

26359/26359 [ 1 - 1s 24us/sample - loss: ©.2881 - accuracy: ©0.8968 - val_loss: 0.2894 - val_accuracy: ©.8932
Epoch 8/10

26359/26359 [ ] - 1s 24us/sample - loss: ©0.2859 - accuracy: 0.8954 - val_loss: 0.2879 - val_accuracy: 0.8936
Epoch 9/10

26359/26359 [ ] - 1s 24us/sample - loss: ©.2843 - accuracy: ©0.8973 - val_loss: 0.2879 - val_accuracy: 0.8956
Epoch 10/10

26359/26359 [ ] - 1s 24us/sample - loss: ©.2838 - accuracy: 0.8981 - val_loss: 0.2865 - val_accuracy: ©.8949
<« »
# BE

plt.figure()

plt.plot(history.epoch, history.history['loss'], label='Train Loss")
plt.plot(history.epoch, history.history['val_loss'], label='Validation Loss')
plt.xlabel('Epoch")

plt.ylabel('Loss")

plt.legend()

plt.show()

# EfR®R

plt.figure()

plt.plot(history.epoch, history.history['accuracy'], label='Train Accuracy')
plt.plot(history.epoch, history.history['val_accuracy'], label='Validation Accuracy')
plt.xlabel('Epoch')

plt.ylabel('Accuracy')

plt.legend()

plt.show()

—— Train Loss
0.40 1 Validation Loss

0.38 1

0.36 4

Loss

0.34 1

0,32 4

0.30 1

0.28 -




0.90 4
0.89
0.88 4
-
&
=
o 0.87 4
ES
0.86 4
0.85 — Train AFcuracy
Validation Accuracy
T T T T T
o 2 4 & 8
Epoch

FRANT—5%ZE> T, BEZANET.

loss, acc = model.evaluate(x_test, y_test)
print('#8% : ', loss, 'IEf® : ', acc)

WARNING:tensorflow:Falling back from v2 loop because of error: Failed to find data adapter that can handle input: <class 'pandas.core.frame.Da
8238/8238 [ ] - 0s 46us/sample - loss: ©.2798 - accuracy: 0.8992
8% : 0.2798066571532132 IEfEE : 0.8992474

HEsm

HES®(E model.predict() TITWLET,
ROMEFUZANIRDTVT, ABIE [SRILeTHEIHEE, SANILITHIEE] T,
SEESNIL 0 ([Fno. SNILEyes TIDT. [no THAIEE, yes THAIHE] ERHBAFET.
HARBDEECREZE [softmax] TIDT., 2 DDERDEFHE 1 (CIRADFET,

y_pred = model.predict(x_test)
y_pred[:10]

WARNING:tensorflow:Falling back from v2 loop because of error: Failed to find data adapter that can handle input: <class 'pandas.core.frame.Da

array([[0.9412501 , ©.05874996],
[0.8887464 , ©.11125363],
[0.88974166, ©.11025836],
[0.9470079 , ©.05299216],
[0.9754937 , ©.02450626],
[0.66857594, ©.3314241 ],
[0.5096008 , ©.4903992 ],
[0.95786005, ©.04213991],
[0.9620996 , 0.0379004 ],
[0.9265177 , ©.07348234]], dtype=float32)

TNTNDIELDIEZ ESRIRT DI ABARDET
CCTlE yesDIERN50% U LEo1EIBEIC, yesEDFET D EICLET,

EROSN)LEEBRUTHEL L D,

def decision_y(probability_list):

# yesDREIMLMNSOBU LIS 'yes' & LTHEET D
return 'yes' if probability_list[1] >= ©.5 else 'no'



label_names = {0:'no', 1:'yes'}

for i, pred in enumerate(y_pred[:20]):

# FAME, yes DREERMNS%U LR Syesé LTHD
pred_yes_no = decision_y(pred)

# EDOIANL
true_yes_no = y_test.iloc[i].idxmax()

result = "'

if true_yes_no == 'yes' and pred_yes_no == 'yes':
result = 'True Positive'

elif true_yes_no == 'yes' and pred_yes_no == 'no':
result = 'False Negative'

elif true_yes_no == 'no' and pred_yes_no == 'yes'
result = 'True Negative'

elif true_yes_no == 'no' and pred_yes_no == 'no':
result = 'False Positive'

print(f'yesDfEZE : {pred[1]:>6.2%} Filll : {pred_yes_no:3} IEf : {true_yes_no:3} {result}')

yesDHER . 5.87% Fi#ll:no IEfR:no False Positive
yesDiEE : 11.13% FfFl:no IEff : no False Positive
yesDiERE : 11.03% Fifll :no IEff : no False Positive
yesDHER . 5.30% F#l :no IEfE:no False Positive
yesDIEE : 2.45% Ffl:no IEff :no False Positive
yesDFER : 33.14% Fil:no IEfE:no False Positive
yesDIER : 49.04% FifFl:no IEff :no False Positive
yesDIEE : 4.21% Ffll:no IEff :no False Positive
yesDHER . 3.79% F#l :no IEfR:no False Positive
yesDFER : 7.35% Fifl :no IEfE:no False Positive
yesDiEE : 3.51% Fifll:no IEff:no False Positive
yesDHERE . 7.08% FBl :no IEfE:no False Positive
yesDIEE : 26.52% Fifll :no IEf :no False Positive
yesDFER : 35.40% Fil:no IEf:no False Positive
yesDIERE : 3.45% Ffl:no IEf :no False Positive
yesDIERE : 9.48% Fifll :no IEff:no False Positive
yesDiER : 16.97% Ffll :no IEff : no False Positive
yesDHER : 11.96% FBl :no IEfE:no False Positive
yesDIERE : 9.32% Ffll :no IEff :no False Positive
yesDIER : 45.10% Fifl :no IEfi : yes False Negative

=il

“EDFROFARERIE. UTOXSCHITDIENTEET.

True Positive (TP. E51%)

« False Negative (FN. 1&F21%)
« False Positive(FP. &%) ... ADEZBEEFRILTZ
o True Negative (TN. Ef21%)

L BoEEEETFRAILE
L BoEEBETFRALE

. RoEEBETRIUE

1ERE

Imt

i
i

i

it

True Positive
(TP)

False Positive
(FP)

False Negative
(FN)

True Negative
(TN)

SEOFAERZ. BETINTERRLTHELL S,

sklearn.metrics.confusion_matrix() Z{ED &, RBEITIIZFRRTETET,




# SRWEFHZE yes / no DY R ML

<p class="mume-header " id="F~N)L& F|%-yes-no-MD') R MZEH"></p>

y_test_yes_no = y_test.idxmax(axis=1)
y_pred_yes_no = [decision_y(i) for i in y_pred]

# RETIEHEY DB
<p class="mume-header " id="iBRI{THIZEEY %" ></p>

def plot_confusion_matrix(test_list, pred_list):

# RBRATSI & ER

cm = confusion_matrix(test_list, pred_list)
classes = ['no', 'yes']

fig, ax = plt.subplots()
im = ax.imshow(cm, interpolation='nearest', cmap='Blues')
ax.figure.colorbar(im, ax=ax)
ax.set(xticks=np.arange(cm.shape[1]),
yticks=np.arange(cm.shape[@]),
xticklabels=classes, yticklabels=classes, # 75 RZ%E&KT
ylabel='True label’,
xlabel="'Predicted label')

thresh = cm.max() / 2.
for i in range(cm.shape[@]):
for j in range(cm.shape[1]):
ax.text(j, i, cm[i, 3],
ha="center", va="center",
color="white" if cm[i, j] > thresh else "black")
fig.tight_layout()
return ax
# RRITIZEE

<p class="mume-header " id=";ER{THIZEE"></p>

plot_confusion_matrix(y_test_yes_no, y_pred_yes_no)

<matplotlib.axes._subplots.AxesSubplot at ©x7f3c0e670b38>

True label

Predicted label
TP. FP. FN. TNOENS. UTDEEZEHUET.

o Accuracy (IEf#%R) ... FRIEADSE, EULKFATERZEISE,

TP+TN

A =
Uy = TP Y FP+ FN + TN




o Precision (E&X)

e Recall (BIRXK) ... ERICEDD 5,

R

It

y
i

%

Al

True Positive
(TP)

False Positive
(FP)

False Negative
(FN)

True Negative
(TN)

LBEEFRALEDSS. RRICEZSIEEIE, FPREIIREWEESICEIRAT 3.

.. TP
Precision = ————
TP+ FP
EfE
= %

Al

True Positive
(TP)

False Positive
(FP)

False Negative
(FN)

True Negative
(TN)

BEFAITELEIA. FNZR<IIRZVES(ICERAY 2.

TP
Recall = m
EfE
E B
True Positive False Positive
(TP) (FP)
%
Al
False Negative True Negative
(FN) (TN)
o Specificity (JFEX) . . ERICBDDE. BEFRTELEE.
e . TN
Speczfzczty = _F’_P—'——M
iEAE
= ]

Al

True Positive
(TP)

False Positive
(FP)

False Negative
(FN)

True Negative
(TN)

o F-score (FfB) ...Precision GEAZE) & Recall (BIRE) OFHFEY., 0 "EREEL., 1 BFBREEL,

2 - Recall - Precision
Fscore =

Recall + Precision

TOEEZLZOSADMICETEHDE. UMTFDLDICEMEZ D ENTEFT,



o DIRDIEE
o Accuracy (IEf#R)
o B2 DUSADIEE
o Precision (H&X) ... ZDUTAEFERUIEDSSE, ERICETDISAIZOIZEIE.
o Recall (BIRK) . KBICZDISADDE., TDISAEFHTEIEEE,
o F-socre (FfE)

FEEDIBIZE(E.  sklearn.metrics.classification_report() ZED E—E(CFANDIENTEET,

# EEORT
<p class="mume-header " id="}EIEDRR"></p>

print(classification_report(y_test_yes_no, y_pred_yes_no))

precision recall fl-score support

no 0.91 0.99 0.95 7310

yes 0.69 0.19 0.30 928

accuracy 0.90 8238
macro avg 0.80 0.59 0.62 8238
weighted avg 0.88 0.90 0.87 8238

Accuracy (IEfEZ) (F#990 % TUTz,
—RIDERMECBIEIN, SEIDT—Ftwv MIE Tyes] DF—FE1EIUNSENTULRMN e EEZBOHELTLEE0,
DED. INT lnol EFRILTE, EMREREF 90 % BECRDFEIN, ZNTEEICIIEFE A,

SEDLSIRT—ATIE. TRIAHE] & [RIAHFRU] ([SBRDFALTUFRL., T—IILAFvr o RERLUTUED CEEBE Rz, Tyes] D
Recall (BBIEX) OESFEUET,
SEWER UTEETILTIE. Tyes] DRecall (& £920% . DFEDIXD 80 % DRIAHFEZRELTNET,

g — RS

A& —5 DiEH

DS ADT —IEMIETR\WT—5%, FIET -5 EFUET,

MNIEFT —FDVERGT —FDFAEEZ LITBC(E. UTOFERETTIRUET,

o« VBT ULYT | BERDT ST

o A=N=B2TUT | DERODT—FZKELT D

o VBT IEA-N-BT U TDOEAEITD

o BREHENDAIVAXLT, BOEICHITBIRFILT«ZELTD

CTTEYITUSIRF>T, BENEETENRLTHEL &S,
28TV

A=Y TULIE SHRODT 92T TUILT (B5LT) NSO REEBFECTT.
SANTHTIUTGTDE T—FD)\EF—-2 (CRONFEETDIHENHDFET,
T, BROFTT —HIDISAT I IZTVN,. TNTNDISRINSREONRNKS(CH T I IFFENLANSNET,

NI

=TI A—)\—P>TU>J(E, imbalanced-learn&E WD S TS U TRHEICITDICETEET,

# T—REINLIZHITE
<p class="mume-header " id="T—% &ISRIIZHITSH-1"></p>

X
y

df_wk.drop('y', axis=1).values
df_wk['y'].values

# LD yes DT—HEH
<p class="mume-header " id="JTM-yes-DT—45#"></p>

yes_sample_count = df_wk[df_wk['y'] == 'yes']['age'].count()
# JTD no DT—EH
<p class="mume-header " id="JTMD-no-DT—4%H"></p>

no_sample_count = df_wk[df_wk['y'] == 'no']['age'].count()

print('JTDyesD#k', yes_sample_count)
print('TTDnoD#E ", no_sample_count)



TDyesDHH 4640
TDnoDHH 36548

from imblearn.under_sampling import EditedNearestNeighbours

# TUA—HTYUY
<p class="mume-header " id="7 > &—H>2 T T "></p>

enn = EditedNearestNeighbours(random_state=777)
x_resampled, y_resampled = enn.fit_resample(x, y)

print('H > FIL#E yes:', np.count_nonzero(y_resampled=="yes'))
print('# > )L no:', np.count_nonzero(y_resampled=='no'))

# AT —58E. FET—4228<HE
<p class="mume-header " id="F#T—% 8F|-FHli 7 — % 2= 5F"></p>

x_train, x_test, y_train, y_test = train_test_split(x_resampled, y_resampled, test_size=0.2, random_state=777)
# BICHIET—58E. BEET— 22853
<p class="mume-header " id="BIZIET— 4% 8F|- R T— 2 2BIZHEI"></p>

x_train, x_val, y_train, y_val = train_test_split(x_train, y_train, test_size=0.2, random_state=777)

x_train = pd.DataFrame(x_train)
y_train = pd.get_dummies(y_train)
x_val = pd.DataFrame(x_val)
y_val = pd.get_dummies(y_val)
x_test = pd.DataFrame(x_test)
y_test = pd.get_dummies(y_test)

/usr/local/lib/python3.6/dist-packages/sklearn/externals/six.py:31: DeprecationWarning: The module is deprecated in version 0.21 and will be r«
"(https://pypi.org/project/six/).", DeprecationWarning)

YT I yes: 4640
U TILE no: 29436

# BEL
<p class="mume-header " id="#Z#1t-1"></p>

# HIDFH

<p class="mume-header " id="&ZFIDFY"></p>
mean = x_train.mean()

# BIDEERE

<p class="mume-header " id="&FIDIZERE"></p>

std = x_train.std(ddof=False)

# TEsE, FRERFETHDS
<p class="mume-header " id="F¥Z5|E-FERETEL"></p>

x_train -= mean
x_train /= std

x_train.describe()

# RBEET—4. FHET— 2 LRKICLET S
<p class="mume-header " id="HREET—% -5l T —4% LRZRICLET 5"></p>

x_val -= mean
x_val /= std
X_test -= mean

x_test /= std



# ETILOESR
<p class="mume-header " id="ETIDEE-1"></p>

model = tf.keras.Sequential([
layers.Dense(16, activation='relu', input_shape=(len(x_train.columns), )),
layers.Dropout(0.2),
layers.Dense(16, activation='relu'),
layers.Dropout(0.1),
layers.Dense(2, activation='softmax')

1

# ETILOADIA)
<p class="mume-header " id="FETILD /A JL"></p>

model.compile(optimizer="adam', # RWEIE7 )L T ) X L. Adam
loss="'categorical_crossentropy', # B BH%L..Categorical Crossentropy
metrics=['accuracy']) # FH{MBS %K. EfRE

# FHEIRY I TLEOFM
<p class="mume-header " id="2EF & IRvHy LD "></p>

history = model.fit(x_train, # IET—4
y_train, # IET—2DIRIL
batch_size=128, # Ny FHARX
epochs=20, # IRYIH
validation_data=(x_val, y val)) # BRIET—4

# H\Kx

<p class="mume-header " id="#8%k"></p>

plt.figure()

plt.plot(history.epoch, history.history['loss'], label='Train Loss"')
plt.plot(history.epoch, history.history['val_loss'], label='validation Loss')
plt.xlabel('Epoch")

plt.ylabel('Loss")

plt.legend()

plt.show()

# IEfRER
<p class="mume-header " id="IEfEZE"></p>

plt.figure()

plt.plot(history.epoch, history.history['accuracy'], label='Train Accuracy')
plt.plot(history.epoch, history.history['val_accuracy'], label='Validation Accuracy')
plt.xlabel('Epoch")

plt.ylabel('Accuracy")

plt.legend()

plt.show()



WARNING:tensorflow:Falling back from v2 loop because of error:

Train on 21808 samples, validate on 5452 samples

Epoch 1/20
21808/21808 [ 1 - 1s 32us/sample
Epoch 2/20
21808/21808 [ 1 - 1s 25us/sample
Epoch 3/20
21808/21808 [ ] - 1s 26us/sample
Epoch 4/20
21808/21808 [ 1 - 1s 24us/sample
Epoch 5/20
21808/21808 [ ] - 1s 26us/sample
Epoch 6/20
21808/21808 [ 1 - 1s 25us/sample
Epoch 7/20
21808/21808 [ ] - 1s 25us/sample
Epoch 8/20
21808/21808 [ 1 - 1s 24us/sample
Epoch 9/20
21808/21808 [ ] - 1s 24us/sample
Epoch 10/20
21808/21808 [ 1 - 1s 26us/sample
Epoch 11/20
21808/21808 [ 1 - 1s 24us/sample
Epoch 12/20
21808/21808 [ 1 - 1s 25us/sample
Epoch 13/20
21808/21808 [ ] - 1s 25us/sample
Epoch 14/20
21808/21808 [ 1 - 1s 26us/sample
Epoch 15/20
21808/21808 [ 1 - 1s 26us/sample
Epoch 16/20
21808/21808 [ 1 - 1s 24us/sample
Epoch 17/20
21808/21808 [ ] - 1s 24us/sample
Epoch 18/20
21808/21808 [ 1 - 1s 24us/sample
Epoch 19/20
21808/21808 [ 1 - 1s 25us/sample
Epoch 20/20
21808/21808 [ 1 - 1s 24us/sample
]

0501 = Train Loss

Validation Loss

0.45 4

0.40 4
g

0.35 4

0.30 4

0251 : : : : : : :

0.0 25 50 75 00 125 150 175
Epoch

0.92

0.90 4

0.88 4
g 086 1
2
084 4

0.82 4

0.80 4 —_— Tra?n A.ccuracy

Validation Accuracy

]

25

50

75

W0 125 150 175
Epoch

Failed

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

loss:

to find data adapter

0.4948

0.3336

0.3187

0.3072

0.3010

0.2964

0.2929

0.2862

0.2839

0.2841

0.2817

0.2784

0.2777

0.2772

0.2731

0.2766

0.2741

0.2743

0.2715

0.2702

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

accuracy:

that can handle input: <class 'pandas.core.frame.Da

.7913

.8861

.8925

.8939

.8977

.8994

.9010

.9027

.9024

.9030

.9046

.9052

.9065

.9060

.9082

.9051

.9064

.9076

.9076

.9084

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

val_loss:

0.3020

0.2829

0.2764

0.2731

0.2697

0.2667

0.2647

0.2631

0.2621

0.2610

0.2600

0.2597

0.2594

0.2582

0.2580

0.2584

0.2579

0.2588

0.2570

0.2582

val_accuracy: 0.8945

val_accuracy:

val_accuracy:

val_accuracy:

val_accuracy:

val_accuracy:

val_accuracy:

val_accuracy:

val_accuracy:

val_accuracy:

val_accuracy:

val_accuracy:

val_accuracy:

val_accuracy:

val_accuracy:

val_accuracy:

val_accuracy:

val_accuracy:

val_accuracy:

val_accuracy:

Q.

9015

.9022

.9024

.9054

.9072

.9088

.9092

.9096

.9109

.9109

L9112

.9114

.9120

.9127

.9127

.9129

.9132

.9142

.9143



# M
<p class="mume-header " id="#tZ-1"></p>

y_pred = model.predict(x_test)

# SRWVEFPZE yes / no DY R ML
<p class="mume-header " id="JNJL&Fifll%E-yes-no-M ' X MZEH-1"></p>

y_test_yes_no = y_test.idxmax(axis=1)
y_pred_yes_no = [decision_y(i) for i in y_pred]

# RRTIZHEE
<p class="mume-header " id=";ERI{THIZHEE-1"></p>

plot_confusion_matrix(y_test_yes_no, y_pred_yes_no)

# IEEORT
<p class="mume-header " id="$EIEDRK-1"></p>

print(classification_report(y_test_yes_no, y_pred_yes_no))

WARNING:tensorflow:Falling back from v2 loop because of error: Failed to find data adapter that can handle input: <class 'pandas.core.frame.Da

precision recall fl-score support

no 0.92 0.98 0.95 5861

yes 0.79 0.45 0.57 955

accuracy 0.91 6816
macro avg 0.85 0.72 0.76 6816
weighted avg 0.90 0.91 0.90 6816

5000
13
4000
z
= 3000
u
=1
=
2000
yes 525 430
1000
: :
no 5

Predicted label

yes OBEIRZE (Recall) (FHI50%FTcHELELELZ,
A—=I—5>TU>D

A== TUDEF, DEROT—52KEL (L3R) UTHEREEDITFETT,
TDT—FEIAE—L. JAXZMATKELLET.



from imblearn.over_sampling import SMOTE

# A—N—HrFYvy
<p class="mume-header " id="#4—/\—H>2 T 1) "></p>

smote = SMOTE(random_state=777)
x_resampled, y_resampled = smote.fit_resample(x, y)

print('# > FIL#k yes:', np.count_nonzero(y_resampled=='yes'))
print("# > FIL#E no:', np.count_nonzero(y_resampled=='no"'))

# AET—428F. T —2 285
<p class="mume-header " id="Fl#ET— % 8&|-FHE T — 2 28HEI-1"></p>

x_train, x_test, y_train, y_test = train_test_split(x_resampled, y_resampled, test_size=0.2, random_state=777)
# BICHHET—28E| MEET—228<HF
<p class="mume-header " id="RIZHI#ET—% 8EI-BRIT— 5 28125 FI-1"></p>

x_train, x_val, y_train, y_val = train_test_split(x_train, y_train, test_size=0.2, random_state=777)

x_train = pd.DataFrame(x_train)
y_train = pd.get_dummies(y_train)
x_val = pd.DataFrame(x_val)
y_val = pd.get_dummies(y_val)
x_test = pd.DataFrame(x_test)
y_test = pd.get_dummies(y_test)

YT Ik yes: 36548
H 2T IL#E  no: 36548

# ETILDES
<p class="mume-header " id="ETILDEFE-2"></p>

model = tf.keras.Sequential([
layers.Dense(16, activation='relu', input_shape=(len(x_train.columns), )),
layers.Dropout(0.2),
layers.Dense(16, activation='relu'),
layers.Dropout(0.1),
layers.Dense(2, activation='softmax')

1

# ETLOAVNRAL
<p class="mume-header " id="EFII DI /A )L-1"5</p>

model.compile(optimizer="adam', # WL 7 LT X Ls..Adam
loss="'categorical_crossentropy’, # BLBH%.Categorical Crossentropy
metrics=['accuracy']) # FRMmRS %K. EfRER

# FHEIRYY LD
<p class="mume-header " id="2F &L IRvHy JELDFEM-1"></p>

history = model.fit(x_train, # HlgET—4
y_train, # HET—2 DN
batch_size=128, # Ny FHAX
epochs=10, # IRy
validation_data=(x_val, y val)) # BRIET—4

# %

<p class="mume-header " id="#8%-1"></p>

plt.figure()

plt.plot(history.epoch, history.history['loss'], label='Train Loss")
plt.plot(history.epoch, history.history['val_loss'], label='Validation Loss')
plt.xlabel('Epoch")

plt.ylabel('Loss")

plt.legend()

plt.show()
# IERE

<p class="mume-header " id="IEfEZ-1"></p>

plt.figure()

plt.plot(history.epoch, history.history['accuracy'], label='Train Accuracy')
plt.plot(history.epoch, history.history['val_accuracy'], label='Validation Accuracy')
plt.xlabel('Epoch")

plt.ylabel('Accuracy")

plt.legend()

plt.show()



WARNING:tensorflow:Falling back from v2 loop because of error: Failed to find data adapter that can handle input: <class 'pandas.core.frame.Da
Train on 46780 samples, validate on 11696 samples

Epoch 1/10

46780/46780 [ ] - 1s 27us/sample - loss: 0.9482
Epoch 2/10

46780/46780 [ ] - 1s 24us/sample - loss: ©.6122 - accuracy: 0.6764 - val_loss: ©.5798 - val_accuracy: 0.7168
Epoch 3/10

46780/46780 [ ] - 1s 23us/sample - loss: ©.5813 - accuracy: 0.7099 - val_loss: 0.5628 - val_accuracy: ©.7255
Epoch 4/10

46780/46780 [ 1 - 1s 24us/sample - loss: ©.5634 - accuracy: ©.7235 - val_loss: 0.5511 - val_accuracy: ©.7333
Epoch 5/10

46780/46780 [ ] - 1s 24us/sample - loss: ©.5563 - accuracy: 0.7301 - val_loss: 0.5502 - val_accuracy: 0.7328
Epoch 6/10

46780/46780 [ ] - 1s 24us/sample - loss: ©.5518 - accuracy: ©.7336 - val_loss: ©.5481 - val_accuracy: 0.7350
Epoch 7/10

46780/46780 [ ] - 1s 24us/sample - loss: ©.5480 - accuracy: ©.7353 - val_loss: 0.5460 - val_accuracy: 0.7367
Epoch 8/10

46780/46780 [ 1 - 1s 23us/sample - loss: ©.5474 - accuracy: ©.7371 - val_loss: 0.5447 - val_accuracy: ©.7363
Epoch 9/10

46780/46780 [ ] - 1s 23us/sample - loss: ©.5441 - accuracy: 0.7394 - val_loss: 0.5427 - val_accuracy: 0.7383
Epoch 10/10

46780/46780 [ ] - 1s 24us/sample - loss: ©.5433 - accuracy: 0.7410 - val_loss: 0.5414 - val_accuracy: 0.7381

accuracy: 0.5583 - val_loss: 0.6134 - val_accuracy: 0.6974

< »

0.95 1 —— Train Loss

0.90 4 Validation Loss

0.85 A
0.80 -
@ 0.75 4
0.70 1
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0.55 1

0.750

0.725

0700

0675

0.650

Arcuracy

0625

0.600

0.575 = Train Accuracy
Validation Accuracy

0550 T T T T T
0 2 4 & i}

# MR
<p class="mume-header " id="#tZ-2"></p>

y_pred = model.predict(x_test)

# SR EFEZE yes / no DY R MIEH
<p class="mume-header " id="Z~N)L&F % -yes-no-D'J R MIZEH-2"></p>

y_test_yes_no = y_test.idxmax(axis=1)
y_pred_yes_no = [decision_y(i) for i in y_pred]

# RRTIIZHE
<p class="mume-header " id=";ERI{THIZHEE-2"></p>

plot_confusion_matrix(y_test_yes_no, y_pred_yes_no)

# IEEORT
<p class="mume-header " id="$gIEDRK-2"></p>

print(classification_report(y_test_yes_no, y_pred_yes_no))



WARNING:tensorflow:Falling back from v2 loop because of error: Failed to find data adapter that can handle input: <class 'pandas.core.frame.Da

precision recall fl-score support

no 0.70 0.86 0.77 7313

yes 0.82 0.63 0.71 7307

accuracy 0.74 14620
macro avg 0.76 0.74 0.74 14620
weighted avg 0.76 0.74 0.74 14620

<

True label

2000

no yes
Predicted label

yesDEIRE (Recall) (F£960 %ETcHLEULEL,

PoHA=Y2TVD0A—=IN—B2TUD
FU—BLTUS D EA— )~ T TSI DB EST> THEL & S,

from imblearn.combine import SMOTEENN

smoteenn = SMOTEENN(random_state=777)
x_resampled, y_resampled = smoteenn.fit_resample(x, y)

print('# > FIL# yes:', np.count_nonzero(y_resampled=='yes'))
print("# > FIL#% no:', np.count_nonzero(y_resampled=='no"'))

# AT —528E., FMT—4228=HE
<p class="mume-header " id="F#ET — % 8E|-FHli T — % 2&IIZHE-2"></p>

x_train, x_test, y_train, y_test = train_test_split(x_resampled, y_resampled, test_size=0.2, random_state=777)
# BICHET—428E, BMIET—4228=HF

<p class="mume-header " id="RIZHI#ET—% 8EI-RAT— 5 28125 F-2"></p>
x_train, x_val, y_train, y_val = train_test_split(x_train, y_train, test_size=0.2, random_state=777)

x_train = pd.DataFrame(x_train)
y_train = pd.get_dummies(y_train)
x_val = pd.DataFrame(x_val)
y_val = pd.get_dummies(y_val)
X_test = pd.DataFrame(x_test)
y_test = pd.get_dummies(y_test)

YT Ik yes: 33478
B2 TILE  no: 24178



# ETILOER
<p class="mume-header " id="ETIDEE-3"></p>

model = tf.keras.Sequential([
layers.Dense(16, activation='relu', input_shape=(len(x_train.columns), )),
layers.Dropout(0.2),
layers.Dense(16, activation='relu'),
layers.Dropout(0.1),
layers.Dense(2, activation='softmax')

1

# ETILOADIIA)
<p class="mume-header " id="FETILDI /A )L-2"></p>

model.compile(optimizer="adam', # BEIE7I)ILT ) X L. Adam
loss="categorical_crossentropy', # BLBH%L..Categorical Crossentropy
metrics=['accuracy']) # FTAMRS %K. EAF =R

# FHEIRYI T ELEOFM
<p class="mume-header " id="2HF &L IRy JEDFEM-2"></p>

history = model.fit(x_train, # HlgET—4
y_train, # IET—2DIRNIL
batch_size=128, # Ny FHARX
epochs=10, # IRYIH
validation_data=(x_val, y val)) # BRIET—4

# 1Bx

<p class="mume-header " id="#8%-2"></p>

plt.figure()

plt.plot(history.epoch, history.history['loss'], label='Train Loss")
plt.plot(history.epoch, history.history['val_loss'], label='validation Loss')
plt.xlabel('Epoch")

plt.ylabel('Loss")

plt.legend()

plt.show()

# IEfRER
<p class="mume-header " id="IEfEZE-2"></p>

plt.figure()

plt.plot(history.epoch, history.history['accuracy'], label='Train Accuracy')
plt.plot(history.epoch, history.history['val_accuracy'], label='Validation Accuracy')
plt.xlabel('Epoch")

plt.ylabel('Accuracy")

plt.legend()

plt.show()

WARNING:tensorflow:Falling back from v2 loop because of error: Failed to find data adapter that can handle input: <class 'pandas.core.frame.Da
Train on 36899 samples, validate on 9225 samples

Epoch 1/10
36899/36899 [ ] - 1s 28us/sample - loss: 1.4948 - accuracy: 0.5823 - val_loss: 0.5460 - val_accuracy: 0.6978
Epoch 2/10
36899/36899 [ ] - 1s 25us/sample - loss: ©.5869 - accuracy: 0.6826 - val_loss: 0.4928 - val_accuracy: 0.7613
Epoch 3/10
36899/36899 [ ] - 1s 27us/sample - loss: ©.5199 - accuracy: ©.7265 - val_loss: 0.4650 - val_accuracy: ©.7707
Epoch 4/10
36899/36899 [ ] - 1s 25us/sample - loss: ©.4881 - accuracy: ©.7515 - val_loss: 0.4513 - val_accuracy: 0.7769
Epoch 5/10
36899/36899 [ ] - 1s 24us/sample - loss: 0.4700 - accuracy: 0.7631 - val_loss: 0.4461 - val_accuracy: 0.7770
Epoch 6/10
36899/36899 [ ] - 1s 24us/sample - loss: ©.4651 - accuracy: 0.7684 - val_loss: 0.4414 - val_accuracy: 0.7786
Epoch 7/10
36899/36899 [ ] - 1s 24us/sample - loss: ©.4575 - accuracy: ©.7731 - val_loss: 0.4399 - val_accuracy: 0.7799
Epoch 8/10
36899/36899 [ ] - 1s 24us/sample - loss: ©.4559 - accuracy: ©.7745 - val_loss: 0.4357 - val_accuracy: ©.7811
Epoch 9/10
36899/36899 [ ] - 1s 25us/sample - loss: ©0.4505 - accuracy: ©.7777 - val_loss: ©0.4355 - val_accuracy: 0.7850

Epoch 10/10
36899/36899 [ ] - 1s 24us/sample - loss: 0.4468 - accuracy: ©.7793 - val_loss: 0.4358 - val_accuracy: 0.7831




= Train Loss
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0575

0 2 4 & 8
# MR
<p class="mume-header " id="#Eif-3"></p>
y_pred = model.predict(x_test)

# SR EFAE yes / no DA ML
<p class="mume-header " id="JNJL&FBl%E-yes-no-D ) X FIZEH-3"></p>

y_test_yes_no = y_test.idxmax(axis=1)
y_pred_yes_no = [decision_y(i) for i in y_pred]

# RR{TIZHEE
<p class="mume-header " id=";RE{THIZHE-3"></p>

plot_confusion_matrix(y_test_yes_no, y_pred_yes_no)

# IRIEORT
<p class="mume-header " id="{§IEDERTR-3"></p>

print(classification_report(y_test_yes_no, y_pred_yes_no))

WARNING:tensorflow:Falling back from v2 loop because of error: Failed to find data adapter that can handle input: <class 'pandas.core.frame.Da

precision recall fl-score support

no 0.68 0.91 0.78 4870

yes 0.91 0.69 0.78 6662

accuracy 0.78 11532
macro avg 0.80 0.80 0.78 11532
weighted avg 0.82 0.78 0.78 11532

True label

Predicted label

yes MEIRZE (Recall) (FI70%FETHELELEUR.



FPIJVXAICKDAE (5HLTALRARN)

CCETCZA—TILRY hI—UTHHEICHEL TEFE LN, PILTUXAILCKIZPEEHLTHELL S,
SALTALARTHELZSEDRBTLEL DD,

from sklearn.ensemble import RandomForestClassifier

# TUSLIFLRAFDETIL
<p class="mume-header " id="Z VA LT+ LR EDETIL"></p>

random_forest = RandomForestClassifier(n_estimators=100)

# ¥8
<p class="mume-header " id="F&F-1"></p>

random_forest.fit(x_train, y_train)

# W
<p class="mume-header " id="#£Zk-4"></p>

y_pred = random_forest.predict(x_test)
y_pred

array([[0, 1],
[e, 1],
[1, o],
[1, o],
[e, 1],
[1, @]], dtype=uint8)

# URMEER
<p class="mume-header " id="1 X FZEf"></p>

y_test_yes_no = y_test.values.argmax(axis=1)
y_pred_yes_no = y_pred.argmax(axis=1)

# EEORTR
<p class="mume-header " id="EIEMDKK-4"></p>

print(classification_report(y_test_yes_no, y_pred_yes_no))

# ERLERMEEOERTIEHE
<p class="mume-header " id="IEf# & H#HIERDERITIZHE"></p>

plot_confusion_matrix(y_test_yes_no, y_pred_yes_no)

precision recall fl-score support

(2] 0.94 0.98 0.96 4870

1 0.98 0.96 0.97 6662

accuracy 0.96 11532
macro avg 0.96 0.97 0.96 11532
weighted avg 0.96 0.96 0.96 11532

<matplotlib.axes._subplots.AxesSubplot at ©x7f3c05da4630>



True label

no yes
Predicted label

Za—IIIRY NI=UFEFILEDE. SHLTALRANEFTILOANRWVMERICIADFE U,
1EfES (Accurach) H') 96 % &= <. yes & no A DF1-scoreD/ S > AEENTULET,

W LBZa1—TILry hID—ION—BRIMERICIRD E(FRSRVzH, BLREFTILERULTCHDIERNTLEL S,

FE&H

CZFCT UMFocezFBLF LR,

o [E)F & IFEDIEL
o Tl I DIRDIEL
B)F ... B (£%. [BERE) Z1DFHULET.
D . EDTSR (1R, 2.0 RE) (CBIBNWEFALET.
o EFIILDOHEADIEL
m)F ... ETIILOHNZEZDOEREFEHUET . HAEAT, EECBEEEERUEE A
D .. TNTNDISAICET DHEXRZHEHUET ., HOEITSADET. EHEEE(EsoftmaxZEULET,
e one-hotX7Z7 )L
one-hot X ML &(E. BZEITDEDREIF. TDMA0DURXNTT,
HFTUEE (BEDEDICARETET - EARIBETEHLRL, 1R, 2. RODLSKREKEEDME) (E. one-hot X NLICEHRULTHEFEUE
ER
o DFEETILOFHESE
2EDFEDFARERE. UTFDRIICHITDZENTEET,
o True Positive (TP, EF4) ... EDEZIEEFRILRL
o False Negative (FN. {&[21%) ... EDfEZEEFRILL
o False Positive(FP. {&[51%) ... BDEZEIEEFA LR
o True Negative (TN, Efgl%) ... BoEZ&EFAILEZ
FARERNS., LTFOBENEHTEFET,
ESRADBEMICENDE TEDEEISEE T N EROET,
o Accuracy (IEfEE) ... FRIRHRDSE. EULSFRITSEIE,

TP +TN
TP+ FP+FN+TN

Precision (B&%) ... EEFAILEZDSSE, ERICERSLEIS, FPEEHIIRIZVSSICERAT 3.

Accuracy =

o

TP

P .. _ s
recision TP+ FP

o

Recall (BIRZE) ..  RR(CIEDDSS, EEFATEREG. FNZEHIIRWGESICERAYT 3.

TP
TP+ FN

Specificity (fFRXK) .. KRICADSE. AL FRATEZEIE, Recal (BIRE) D,

Recall =

o

TN
FP+TN

F-score (F{E) ...Precision & Recall DFAFIF, 0 "REEL. 1 iARBEL.

Speci ficity =

o

2 - Recall - Precision

F —
seore Recall + Precision

o RIS — S DEDRN
DT DUSRABDT—IRICENH D &, NIET -5 EFUFET,



NMIEFT - T, INTESEROT—FICHFEIT BRI TEVERER LR O TUESSD, MOBRCEIETBIHENHDET.
DERDIS RIS ELFBTERMERICH DD, Y2 TUIETOTT—IHDINS O EEBZEEBMNTT,

o PIA—HITULY | BEROT—FERBSLET,

o A=N\—H2TUZD | DEROT—FZKELLET,



Al2-3
Al O 5% (Hhmz L E)

— WHENE

C OBl L oM
« IITRRIV VT

- WE IR T
- RITHI

- HE  RICHIE



HLLEY
(25R58)9 < RTGHIE)

FBATHIBETRITRT BeAfibaFesn

KB R
p03. RIEHIE
p06. IS RAFU>T

pl3. RIcHIRK




NEHE

KA S4B A THEEM TR
P fiiFASEER
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95, BFICKEMEDEZICHITD [DFE] EFILEDELZE
HEE I B,

c Ffe. DS RFYUTDORERNRTILIV XL THD k Fi5

%5 (k-means) DMimZTIEAEL C. Python([CKDEEFEZIT Do
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- BEHFMDH (TIAZFT—232)
- DSATST« w7 (HIBKIZEE)

. - s} - EPTHODARIR, EEREDES.

AL SR, XL - EERE. RE...
- TEIS T« v (AOSEEE)
. EER. MBI MEE. T, RIREA...
- U051y T (LENZEE)
o IfEER. B, S1IX5A)...
- ENAETIL (ITBHEE)
- BEE - B5RS, BEOWR - 258 - 5.
« Fr v a L RETHEENZHIL

video

BITHRE

e e |

. -

" @ N
| - . (jFl.

-

LOXDR (#B) T>S>CEMRESNZISAIUD
AmazonDFE_EMD35%(&... Netflix DIREEELD75%H ...

2% : [Amazon.cojp: 7S5 Ls - EF 7 Prime Video]
https://www.amazon.co.jp/Prime-Video/

9

DRI Y DT N3 D A

o k¥15E (k-means)
- @5\/9LX(:75X9@§/D%EE\

- QBT —HINBRT—F;BEVE]DI(C,

ENHRITOISRIIITTS

- QRIS RAICAIIE T DT —FDE

IDVZEROELUTOICRESD (#@RUL)
- YIEMEDEDIRD H THRENRELD
o 2LDTIAALEIDE, HWNERF
THHEHMEZRTELZD . YIHMEZ [
BINEX THOMZITIREDTRE
- Bt O LR ZHE — k-means++
o YIEADELE TEREITE T KDIC

45

4.0

35 A

30

25

20

z. .. k
* * ...

2% : YouTube [FILTUXLNT —5%FBEFEDIFRLUIZ]

https://www.youtube.com/watch?v=4F80ICKzpEU
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_WESETEOSZAEMR &) 00 T
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- ZTTMIOT7I)ILTUXALAEER |

— scikit-learn(3ZARIR TSRSV >0
DTVIINITVXLZHELUTNET

DBSCAN

VS

F I VR ODENC SSiE2E

OPTICS

Birch GaussianMixture

IM|n|BatchKMean&fmltyPropagation MeanShift SpectralClustering Ward AgglomerativeClusteringDBSCAN

Ol

Ny, @ VY

HiB8 : [2.3. Clustering— scikit-learn 0.21.3 documentation |
https:/scikit-learn.org/stable/modules/clustering.html
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5% (Clustering)

2019/11/26.ver

DSRFUT G FEESEIC. BEEZVDIDISRAE (FIL—F) [CHEITIBERUFEEBD—EETYT. CTTEISRAIYUIDRERNRFETH DK
i (k-means)Z AL T, EZZITVELL D,

BARZEOXFAE (O000O) 4R

EBZIADHDHIC [HHECRN EUT. ISTDOXHEIZETTET DN DEDOTOERZRITLTHEEL LS.

# HAGEIA> b5 D>0—-R33,
I apt-get -y install fonts-ipafont-gothic

# FrvSa1zHRY .

# HIFEINREF VS aDIT7AILAIE Matplotlibh/\—=3>2 7w T3 EL0DBEH.

# FRLDrm COHRLATHIRVG AL | 1s -11 /root/.cache/matplotlib/ TJ 7 A ILAZE R
# [HJ7A)L%: ! rm /root/.cache/matplotlib/fontList.json

# [HJ7A)L4%: | rm /root/.cache/matplotlib/fontlist-v300.json

! rm /root/.cache/matplotlib/fontlist-v310.json # 2019/10/31%[ETDIT 7 1)L 4%

Reading package lists... Done
Building dependency tree
Reading state information... Done
The following package was automatically installed and is no longer required:
libnvidia-common-430
Use 'apt autoremove' to remove it.
The following additional packages will be installed:
fonts-ipafont-mincho
The following NEW packages will be installed:
fonts-ipafont-gothic fonts-ipafont-mincho
0 upgraded, 2 newly installed, © to remove and 7 not upgraded.
Need to get 8,251 kB of archives.
After this operation, 28.7 MB of additional disk space will be used.
Get:1 http://archive.ubuntu.com/ubuntu bionic/universe amd64 fonts-ipafont-gothic all ©0303-18ubuntul [3,526 kB]
Get:2 http://archive.ubuntu.com/ubuntu bionic/universe amd64 fonts-ipafont-mincho all ©0303-18ubuntul [4,725 kB]
Fetched 8,251 kB in 1s (6,356 kB/s)
Selecting previously unselected package fonts-ipafont-gothic.
(Reading database ... 135004 files and directories currently installed.)
Preparing to unpack .../fonts-ipafont-gothic_00303-18ubuntul_all.deb ...
Unpacking fonts-ipafont-gothic (00303-18ubuntul) ...
Selecting previously unselected package fonts-ipafont-mincho.
Preparing to unpack .../fonts-ipafont-mincho_00303-18ubuntul_all.deb ...
Unpacking fonts-ipafont-mincho (00303-18ubuntul) ...
Setting up fonts-ipafont-gothic (©0303-18ubuntul) ...
update-alternatives: using /usr/share/fonts/opentype/ipafont-gothic/ipag.ttf to provide /usr/share/fonts/truetype/fonts-
japanese-gothic.ttf (fonts-japanese-gothic.ttf) in auto mode
Setting up fonts-ipafont-mincho (00303-18ubuntul) ...
update-alternatives: using /usr/share/fonts/opentype/ipafont-mincho/ipam.ttf to provide /usr/share/fonts/truetype/fonts-
japanese-mincho.ttf (fonts-japanese-mincho.ttf) in auto mode
Processing triggers for fontconfig (2.12.6-0@ubuntu2) ...

S25A LADOBEE)
BAEI A > hERREEDBeH. COFAZIITSUHA(LEBEHLTHS.
—>BEBDSE : ColabA=1— > S2F(1 L > SUF1 LEZBEH

BHE#HRCUEOILZEITLTIZE0

# HARREIT A > bORRsE

import matplotlib.pyplot as plt
import seaborn as sns
sns.set(font="IPAGothic")

# memo

# plotlhf(CLDKRDICTA > hZEIRET D H1EEHD

# jp_font = {'fontname':'IPAGothic'}

# plt.title('fEEMEDEX NI S LA, **jp_font)



A #HEFRDISAYUT

ZENTRE RIS, A-T2FT—FZBNTISRAIYLIZTVET ., SEIRFEIMEFREOMET —5ZRNT. FBBRLTVBIRZV DIDIIL-TICHELTH
FL&LS,

ST S UDGRHAH

BRI 35175 UEA 2 R—hUET.

# PandasS1JSU%Z, pdbWDHILTHHATEDRLDICESITD
import pandas as pd

=ty bDFHAH

BRFHEtOMEZED lTe-stat] H\5. HESMEMIBEEREWST 9250 0—- R, RBRT—IZMELIZE0ZARLELR. ROI— RLZETL
T, EBAY—/ ST U2 0O-RUTIEZE0,

BE. T RFIESHNBHYIO-RTEET.
e-stat>/\FEYIEifRETRE > SR > 10X E B BIH B SV Mithig= 1521
BUsHstofaE 0O le-stat)

df_price_index= pd.read_csv('https://nai-lab.com/practice/ncc/price_index.csv')
df_price_index.head(15)

.dataframe tbody tr th {
vertical-align: top;

}

.dataframe thead th {
text-align: right;

}

#HEMRR | 'Y &= KEXEE | RERFEAM | KE | RRER  SEEE | 85 BEIRE | HME
0 | dtim& 98.7 82.6 116.3 99.3 103.8 | 100.2 99.5 93.2 97.1 100.9
1 | BRE 97.4 95.7 109.0 96.2 97.1 101.0 100.5 93.2 96.4 97.8
2 | &FR 96.6 89.4 111.0 102.2 97.8 100.4 99.7 90.1 99.8 97.0
3 | =R 97.2 97.1 101.3 104.0 95.6 100.9 97.5 99.5 99.3 99.2
4 | KER 97.3 86.1 107.2 103.1 102.4 | 98.9 98.0 87.1 98.0 100.2
5 | PR 101.7 | 91.3 111.6 93.5 105.7 | 97.0 99.7 105.4 | 99.1 97.6
6 | EER 100.0 | 92.5 108.6 100.9 106.2 | 99.9 98.8 90.9 96.6 102.9
7 | TR 99.1 96.3 101.9 93.0 97.5 98.0 96.7 89.5 95.2 101.4
8 | KR 99.5 87.9 96.7 100.3 115.7 | 99.1 97.7 101.9 | 94.9 99.8
9 | HER 99.1 87.5 91.2 96.9 98.2 100.0 97.1 79.9 95.5 98.9
10 | HBHER 100.9 | 109.3 | 93.0 101.8 103.1 | 101.0 100.6 103.7 | 104.5 100.7
11 | FER 100.6 | 102.0 | 100.4 101.0 91.7 101.1 99.1 97.9 102.0 99.6
12 | HRE 103.1 | 133.2 | 94.6 102.8 96.5 101.7 104.4 108.3 | 104.0 99.5
13 | #)II8] | 102.5 | 124.7 | 97.6 101.9 101.7 | 99.0 104.4 112.6 | 104.8 102.1
14 | FRE 100.2 | 90.9 98.5 97.5 105.9 | 99.4 98.1 97.1 99.5 100.6

FHEIR: A T —FSHBERRSC. 10BOER (TSI BN A > THET.
BithiEtE

DataFrame®describe XV RT, F—SDEBHRA2ZHRLET.

df_price_index.describe()


https://www.e-stat.go.jp/

.dataframe tbody tr th {
vertical-align: top;

}

.dataframe thead th {
text-align: right;

}
=22} ®E KEXREAE REKREAM | KE RIRER Zi@EE BE BEIRE FEME
count | 47.000000 47.000000 47.000000 47.000000 47.000000 47.000000 47.000000 47.000000 47.000000 47.00
mean | 99.697872 91.408511 102.251064 | 99.621277 101.134043 | 99.861702 99.074468 96.051064 97.629787 99.87:
std 2.230470 10.120724 5.615076 2.927154 5.071286 1.359436 1.771694 7.864031 3.067425 1.900
min 94.100000 80.200000 91.200000 93.000000 90.100000 97.000000 95.700000 79.900000 91.100000 94.80
25% | 98.550000 85.500000 98.600000 97.800000 97.500000 99.050000 97.750000 90.500000 95.750000 98.85
50% | 99.700000 88.900000 101.900000 | 100.000000 | 100.200000 | 100.000000 | 98.900000 95.200000 97.200000 99.80
75% | 101.100000 | 95.450000 106.000000 | 101.500000 | 104.850000 | 100.800000 | 99.900000 102.050000 | 99.300000 101.2
max | 103.500000 | 133.200000 | 116.300000 | 108.700000 | 115.700000 | 103.100000 | 104.400000 | 112.600000 | 104.800000 | 103.5

fiR: 47EERRDT —IH . BXT100DEZFLICUTHFEI DI EMERTETE LU, minEmax(TEETD & HICARRIERAEESIMEOENRENLS

T9Y,

F—A DL

10IEEDS 5.
# AGERF R kL AKELEAEDFTZ &S
df_train = df_price_index[['#FiE/FIE",
df_train.head(15)

.dataframe tbody tr th {
vertical-align: top;

}

.dataframe thead th {
text-align: right;

}
#HEMRR | 'y KEXREAE
0 | dtim& 98.7 116.3
1 | ERE 97.4 109.0
2 | &FR 96.6 111.0
3 | =R 97.2 101.3
4 | KER 97.3 107.2
5 | WWER 101.7 | 111.6
6 | BER 100.0 | 108.6
7 | TR 99.1 101.9
8 | KR 99.5 96.7
9 | HER 99.1 91.2
10 | HBHER 100.9 | 93.0
11 | FERB 100.6 | 100.4
12 | FRE 103.1 | 94.6
13 | #R)IE | 102.5 | 97.6
14 | HBR 100.2 | 98.5

TR, UKEREE ]

[BR & KEREE| 0T —9%Z2ANT. BiizEHFEd. FTEEMRICIDEREEITO T T—YDNMEHERLET .



# 0w bR (il okl yiili: KIEHEED
plt.scatter(df_train['&Fl'], df_train['/KiE4E"])

# X, YEIDSN) L& E
plt.xlabel( ' frkl(Shokuryo)")
plt.ylabel( ' /Kifi);#\ # (Suido_Konetsu)"')

Text(0, 0.5, '/KiE):# # (Suido_Konetsu)')

.
ns
) .
E 1o ® . L] =
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ﬂ . * e ®
R ] .
. . =
.
20
94 % = 180 102
£} (Shokuryo)
DSAFIUD

B IRTDT—FZVNKDNDISRIICHEILET. FIF KFEEDT—INSEHEMFRDFIERIL T, BRL KERBRERLITOT—FEFRLET,

# DataFrameZDeep Copy
train_X = df_train.copy(deep=True)

# T—IND HEIN R RS

train_X.head(15)

.dataframe tbody tr th {
vertical-align: top;

}

.dataframe thead th {
text-align: right;
}

BR | KENHE

0 | 98.7 116.3

1 |974 109.0

2 | 96.6 111.0
3 | 97.2 101.3
4 | 97.3 107.2
5 | 101.7 | 111.6

6 | 100.0 | 108.6

N

99.1 101.9

8 | 99.5 96.7

9 | 99.1 91.2

10 | 100.9 | 93.0

11 | 100.6 | 100.4

12 | 103.1 | 94.6

13 | 102.5 | 97.6

14 | 100.2 | 98.5




RICKIHTiE(k-means) T, 478ERREE IS AFVU T ITIODETIVEER UET. ISR FHEIEDHII6ICEBELET .
# kv (k-means) DS TS U %A R— b
from sklearn.cluster import KMeans

# k-meansDET)LEA K
## n_clusters = OS5 X%

## random_state = LD — R%Z[HE (T I AJ)L NME: None)
kmodel = KMeans(n_clusters=6, random_state=0)
kmodel

KMeans (algorithm="auto', copy_x=True, init='k-means++', max_iter=300,
n_clusters=6, n_init=10, n_jobs=None, precompute_distances="auto"',
random_state=0, to0l=0.0001, verbose=0)

f#iRE: YHMBEIk-means++. BRAFITEEN300E, ISRIENME1RE ERUEETILD/INSA—F IR TETEUZ, INSDN\SA-—FIEEEITD
ET, BRI LET,

BEURL: scikit-learn TS X9 (K-means i) - Python TF—4&HY+TIT>X

2. K-Meansi&(F—EBELEZER T D ENS. BREMNRHIDED IC<KVDTIN, random_statez B UBE(SEIDHBEF0)CIEEI D LT, BITR U
RAEHENE T, H(C. random_stateZZX D & DIFERNEAIT DO THUTCHD ARV ERBNETY,

# DS RAHNV) 0% 5]
kmodel.fit(train_X)
train_Y = kmodel.labels_
print(train_Y)

[2325323514404110044541115011500230303
303320355 0]

fli: ONS5FTHDUSAYESN47ME. HhEnEUlz. RHC47EHNESH\E. shapeZEHI D ETHERBTEEY.

train_Y.shape

(47,)

HhEneoSRIES%. thDataFramellFH LW E L TERELUED .

# JuODDataFrameZ 1 — U T4 /i DDataFrameZ {F 1k
df_results = df_train.copy(deep= )

# DSRAIEFZH ULV & U THA,
df_results[' IS AF#5"] = train_Y
df_results.head(15)

.dataframe tbody tr th {
vertical-align: top;

}

.dataframe thead th {
text-align: right;

}
#HEMRR | 'y KEXRBRE | ISRAIBS
0 | dtiBE 98.7 116.3 2
1 | ERE 97.4 109.0 3
2 | &FR 96.6 111.0 2
3 | SR 97.2 101.3 5



https://pythondatascience.plavox.info/scikit-learn/%E3%82%AF%E3%83%A9%E3%82%B9%E3%82%BF%E5%88%86%E6%9E%90-k-means

#HEMRR | 'y KEXBE | ISRIBS

4 | HER 97.3 107.2 3
5 | PR 101.7 | 111.6 2
6 | EER 100.0 | 108.6 3
7 | TR 99.1 101.9 5
8 | KR 99.5 96.7 1
9 | HER 99.1 91.2 4
10 | HER 100.9 | 93.0 4
11 | FEE 100.6 | 100.4 0
12 | HRE 103.1 | 94.6 4
13 | #)II] | 102.5 | 97.6 1
14 | FRE 100.2 | 98.5 1

&5(C, DataFrame®dsort_valuesXVw RT, IS AIBSOIRICHVEZ THET .

df_results.sort_values(' VS5 AAFES")

.dataframe tbody tr th {
vertical-align: top;

}

.dataframe thead th {
text-align: right;

}
HEMRR | 'y KEXRBRE | ISRIBS
46 | iR 103.5 | 101.4 0
42 | HBEARIR 101.9 | 102.3 0
38 | mANE 102.6 | 102.6 0
35 | ®BBR 100.5 | 104.6 0
33 | LER 101.9 | 104.6 0
30 | BEUR 102.3 | 104.4 0
29 | #MERLE | 100.9 | 102.0 0
25 | REMT 100.5 | 101.4 0
11 | FER 100.6 | 100.4 0
16 | AR 103.0 | 103.0 0
15 | ElLR 100.4 | 102.2 0
27 | £ER 99.9 99.5 1
26 | KRBT 99.4 98.7 1
22 | BHR 98.2 95.7 1
21 | FREIR 98.7 96.8 1
23 | =ER 100.4 | 96.8 1
13 | #)II] | 102.5 | 97.6 1
14 | B 100.2 | 98.5 1
8 | KR 99.5 96.7 1
41 | RIFR 99.7 110.4 2
2 | BFR 96.6 111.0 2
5 | PR 101.7 | 111.6 2
31 | BiRE 102.4 | 110.5 2




#HEMRR | 'Y KEXBE | ISRIBS

0 | dtiBiE 98.7 116.3 2
43 | ADR 98.9 104.3 3
1 | BRE 97.4 109.0 3
40 | EBEIR 97.0 107.6 3
39 | &R 95.7 105.3 3
37 | Bg8 100.1 | 107.4 3
36 | BIR 98.4 105.6 3
4 | BB 97.3 107.2 3
32 | ELR 99.0 106.4 3
34 | WOR 101.3 | 108.2 3
6 | EER 100.0 | 108.6 3
20 | IFEIE 97.4 92.9 4
10  HER 100.9 | 93.0 4
18 | LR 99.7 94.7 4
12 | FRE 103.1 | 94.6 4
17 | #HE 103.1 | 93.5 4
9 | HER 99.1 91.2 4
3 | =R 97.2 101.3 5
28 | RRIE 94.3 101.9 5
7 | TR 99.1 101.9 5
24 | HEE 99.5 101.4 5
44 | =HE 97.9 100.5 5
19 | R¥R 94.1 99.7 5
45 | ERBR | 99.3 100.6 5

fliR: VSRAYBSTLICHANTDIET, PIRFEESMEATVSEERNRE. BEDKEAAEDR CEVEERRNE U I SIIZICFAIRESNTVS Z &N R
TEFET,

2. OSREESRITTERERNRIBHENULCSVDEENTT, TCTHBE. THRTIREZLET. SEFISAIBESS L(CTOY hoeazEZbETtEd
ETRDITBNBLDICLUET . matplotlibdDscatterT. AT 3> c= (CBESZEEIDZETIOY MOBEEZBNEY,

# O SOMEM (il Rl yilill: KB, G OSREIFES )
plt.scatter(df_results['f&kl'], df_results[' /KBt # "], c=df_results['TJSRXFES"])
# Xt YD) E

plt.xlabel( " fr#}(Shokuryo)")
plt.ylabel( ' /Ki&):#4 # (Suido_Konetsu)')

Text (0, 0.5, '/KiEt#\# (Suido_Konetsu)')
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—8. RXCKVWEBLAHBDFEIN. Foo TOFFETER EOBNEDISRAIYBESHMDIMDCNWTIDT, HS—-I—-REERBIDUIAMEERLT. 55—
EJOy hLTHELL S,



# J0Ov NISTHADHAS—U X N2 i
LST_COLOR = ['r','g"','b","'c','m","y", k", "lightping", 'goldenrod']

# JOw bR (xdili: okl ylili: KB E ., A hS—URXMDISREIES )
for i in range(len(df_results)):
plt.scatter(df_results.iloc[i,1],df_results.iloc[i,2],c=LST_COLOR[df_results.iloc[i,3]],label=df_results.iloc[i,3] )

# X, YEDSN) L2 E

plt.xlabel( ' frkl(Shokuryo)")
plt.ylabel( ' /Kii);#\ # (Suido_Konetsu)"')

Text(0, 0.5, '/KiE):# # (Suido_Konetsu)')
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#RE: HS—-URXNIZNEN. 07k 1R 2B 32T, 4-IEH 5-F, . . ERODTVET.

2%&: matplotlb TEATEZHS—O— REUTOYA MREZSE(CLTIIZEL,
matplotlib TIEERIEEREDERIE—E - Python T —FHAIT>X

BUIRDT S XTER

T, MBRRODISAYIINTTUELUEZ. LML, SEIRVSAYEE6ELTISREIUZIULELRED TEZE6DTEINZDOTLLOIN? R
ZDEENSEIIEE (TSROIZIZTTADRMEH D EBA. k-meansZDRBIERD—D(F. ISAYDERZE. ESHEHEEIBINENSETB(CHD. &ER
SR DBSITHRUBH SR IBENH DT,

22, BERFETEHDELAN, COUSRIBEMET DIHDFEE LT [TILR=E] 2 [2ILITy bl EWSFENSDET, I TEERNDH
DIV [TILIR—IE] [EDVWT RS ULTHELLD,

KEFEDOTIVT VX LZRT(fit) TBE. FISAYDELEDERM(AE_RINZISIT B ENTEFY., TETUSRIBRERYODNCELETERA S, D
ERE Oy h932ET BIRISRIBERDIFHEES EVWSOH. TILR—EICRDFET,

# kFiE (k-means) DS IS U%A > R— b
from sklearn.cluster import KMeans

1st_history = []
for i in range(1,11): # 1~100SRAFT—RIHIEH

# k-meansDET)LEA L

kmeans = KMeans(n_clusters=i,random_state=0)
kmeans.fit(train_X) # USXXHUSDHEES
1st_history.append(kmeans.inertia_) # inertia_=WkZ 1 5 flZz

# BREFEMZETOY b
plt.plot(range(1,11),1st_history,marker="0")
plt.xlabel(' > X5%i(clusters)")
plt.ylabel('5k% —EFI(SSE)")

plt.show()


https://pythondatascience.plavox.info/matplotlib/%E8%89%B2%E3%81%AE%E5%90%8D%E5%89%8D
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1200

HE = FH(S5E)
s 5

2 4 & g ]
SZ A & #r(clusters)

HE(C OSSR, MECEREFEAHNZRRTDE. B (TIWR—-) OLSCRF > EMN S EBNGRZENDMDET., LROAITEISIIE=3DRTY
SIMRFD LA O TVEITR. TIWR—ETREDEIBRERDIFIZICETRER (LBOND) ISRYBEHRELET.

12B. K-meansDIEERT7ILT YU XA THBX-meansiEld. ISRAYBEEFEET D TRIESNTNET, EEOSEZEURLZBNUEIN. ISIIHDBILZER
HENDHBAEER. THI] ° [BRAERLK] TR INSOHFEZEAHEDE TR ER DITTOW ZTENKETY,

8%& : x-meansTUSAFU>%) [python] - Hello Wor.log
BE | USRI BT T SX-meansitZ AN THIZ - Qiita
2% | X-meansiE TU SR I aIHTE I D75% - S-Analysis

EE  BYROSRIETDOSRI I
ENTREONSTIDT, TTETOFEDERAT, ISAIBEICLT, BE, I5R9USIETOY MCHBLTHEL LS. UFOTOISLO—HE
FEZBELT, USRIHBTOISRYUSIET>TIREL,

wt O OSAIEBTOISRAEIUSIETOY b

# PandasS1JSU%Z, pdbWDSHILTHEATERLDICEFID
import pandas as pd

# HEFR . R KE R B DFITE T i
df_price_index= pd.read_csv('https://nai-lab.com/practice/ncc/price_index.csv')
df_train = df_price_index[['#BiERFIR", &k, "KERHL ]]

# TS BT R  E R
train_X = df_train.copy(deep=True)
train_X = train_X.drop('#FiEfF L axis=1)

# kFH% (k-means) DS+ TS U%ZA >R—
from sklearn.cluster import KMeans

# k-meansDETILEA K

## n_clusters = 55

## random_state = HLEDS — RZ[EE (T I AL MiE: None)
kmodel = KMeans(n_clusters=3, random_state=0)

# IS RIYU DT FAT
kmodel.fit(train_X)
train_Y = kmodel.labels_

# JLDDataFrame’ 1 E— U T4 dDDataFrameZ {F i
df_results = df_train.copy(deep=True)

# JSAIHEFZH LUV & U THA,
df_results[' IS AHFH5"] = train_Y

# J0Ov NISTHDHIS— U bz defl
LST_COLOR = ['r','g"','b","'c",'m","y", "'k", "lightping", "goldenrod']

# JOw bR (i ikl yiil KB E ., B DS—UXMDISRIES )
for i in range(len(df_results)):
plt.scatter(df_results.iloc[i,1],df_results.iloc[i,2],c=LST_COLOR[df_results.iloc[i,3]],label=df_results.iloc[i,3] )

# Xififl, YE#IDSN) L& E

plt.xlabel(' &%} (Shokuryo)")
plt.ylabel( ' 7KiE):#\ # (Suido_Konetsu)")

Text(0, 0.5, '/KiE);#4# (Suido_Konetsu)')


https://cppx.hatenablog.com/entry/2018/06/21/120740
https://qiita.com/deaikei/items/8615362d320c76e2ce0b
http://data-analysis-stats.jp/2019/05/26/x-means%E6%B3%95%E3%81%A7%E3%82%AF%E3%83%A9%E3%82%B9%E3%82%BF%E6%95%B0%E3%82%92%E6%8E%A8%E5%AE%9A%E3%81%99%E3%82%8B%E6%96%B9%E6%B3%95/
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# DataFrame C#&5 %% H iR
df_results.sort_values(' IS AAFET")
.dataframe tbody tr th {
vertical-align: top;
}
.dataframe thead th {
text-align: right;
}
EHERR | BN KENEE | ISRIBS
46 | HHRIE 103.5 | 101.4 0
27 | BER 99.9 99.5 0
26 | KIRAT 99.4 98.7 0
25 | REBAT 100.5 | 101.4 0
24 | HEBEER 99.5 101.4 0
45 | ERBE | 99.3 100.6 0
30 | BEUR 102.3 | 104.4 0
19 | RHE 94.1 99.7 0
33 | LBE 101.9 | 104.6 0
16 | AJIE 103.0 | 103.0 0
15 | ElLR 100.4 | 102.2 0
28 | =RER 94.3 101.9 0
35 | BBER 100.5 | 104.6 0
14 | FRE 100.2 | 98.5 0
11 | FER 100.6 | 100.4 0
38 | EXIER 102.6 | 102.6 0
7 IR 99.1 101.9 0
42 | fERIE 101.9 | 102.3 0
3 =851 97.2 101.3 0
43 | AR 98.9 104.3 0
44 | =ZFE 97.9 100.5 0
29 | #FRLE | 100.9 | 102.0 0
37 | BER 100.1 | 107.4 1
34 | AR 101.3 | 108.2 1
39 | {BEE 95.7 105.3 1
32 | @R 99.0 106.4 1
31 | BiRE 102.4 | 110.5 1




#HEMRR | 'Y KEXBE | ISRIBS
40 | EEIR 97.0 107.6 1
41 | RI5E 99.7 110.4 1
36 | BIR 98.4 105.6 1
0 | dtiB&E 98.7 116.3 1
6 | BBER 100.0 | 108.6 1
5 R 101.7 | 111.6 1
4 | KER 97.3 107.2 1
2 | &FR 96.6 111.0 1
1 | ERRB 97.4 109.0 1
21 | AR 98.7 96.8 2
20 | KRR 97.4 92.9 2
18 | lIFHE 99.7 94.7 2
17 | EHE 103.1 | 93.5 2
13 | #R)IIE | 102.5 | 97.6 2
12 | BR#ED 103.1 | 94.6 2
10 | BHER 100.9 | 93.0 2
9 | HER 99.1 91.2 2
8 | KR 99.5 96.7 2
22 | BHIR 98.2 95.7 2
23 | =58 100.4 | 96.8 2

PFET: BFHEXI10(CEPOPLTOSRYUY

ETE(EFEG BREKBEARE LD 2DDNHMECKD2RTODI T LN, FHBEZIEDNY L TE > LERMEhENEY. L.
TORHNBRATIDOT, 4RTUEDISIIVUITEERTOTOY MIHET, oIS IHEtE=FEo EatiERVET.

BFEF: cTEFEOFHEN2D (BRL KEARE) OV—-XO— RZESHI T, 10ADFBECEZI ISRV IZRMBLELR.

# B JIETSAERIERR) ZRE !
# 10fHDRHEETINTIDDISRACISAIUITHEK
# HIFZDHEVDE & KDt DFEN S DHCER LS EZTEBS D ?

# PandasS1JSU%Z, pdbWDHILTHEATEDRLDICEFID
import pandas as pd

# AEAFR . R KE SR B DFITE T

# df_price_index= pd.read_csv('https://nai-lab.com/practice/ncc/price_index.csv")
# df_train = df_price_index[['#E//FE", "&R", 'KEHEE]]

# FHMEZHISRVWKD CHESHRZHT (Z2RITTY)

df_train = pd.read_csv('https://nai-lab.com/practice/ncc/price_index.csv')

# TN HIER R ZRRA
train_X = df_train.copy(deep=True)
train_X = train_X.drop('#BIE/F S, axis=1)

# kTi% (k-means) DS TS U%A > R— b
from sklearn.cluster import KMeans

# k-meansDET)LEA L

## n_clusters = OS5 X%

## random_state = FLED— RZ[EE (T I AJ)L Mi: None)
kmodel = KMeans(n_clusters=3, random_state=0)

# DS RAHNV D% 5]
kmodel.fit(train_X)
train_Y = kmodel.labels_

# JuDataFrame’ J1E — U T4 H I DDataFrame %z /&
df_results = df_train.copy(deep=True)

# SR SEHLLIIE LU THAS
df_results[' OS5 AF#E '] = train_Y

ABORET(EF3IRTE



# DataFrame C#i %z
df_results.sort_values(' IS5 ASFES")

RS

.dataframe tbody tr th {
vertical-align: top;

.dataframe thead th {
text-align: right;

}
#HEMRR | 'y #E KEXRAE | REFXERAR | KE | RIRER | DEBEE  #5 BEIRE | HME | OSRIBES
23 | =B8] 100.4 | 95.6 96.8 98.6 99.4 99.1 98.7 98.9 95.7 98.1 0
26 | KRBT 99.4 97.6 98.7 99.9 99.1 99.6 101.0 108.9 | 102.3 96.6 0
25 | REBAT 100.5 | 92.3 101.4 100.4 98.7 97.6 102.6 112.3 | 101.9 1014 | O
24 | HEE 99.5 88.3 101.4 97.6 104.3 | 100.6 100.6 109.0 | 96.8 101.1 | O
22 | BHE 98.2 95.3 95.7 97.2 99.6 99.7 98.5 96.4 100.7 99.2 0
17 | #HIR 103.1 | 86.2 93.5 108.7 99.1 102.4 99.1 103.4 | 95.2 1019 | O
16 | AL 103.0 | 86.0 103.0 99.6 107.2 | 101.9 98.9 103.2 | 98.2 101.3 | O
35 | RBR 100.5 | 89.2 104.6 101.7 107.7 | 98.2 97.0 97.8 98.3 99.8 0
27 | BEER 99.9 100.0 | 99.5 101.7 105.4 | 98.4 100.8 102.2 | 101.5 103.5 | O
11 | FER 100.6 | 102.0 | 100.4 101.0 91.7 101.1 99.1 97.9 102.0 99.6 0
14 | BR 100.2 | 90.9 98.5 97.5 105.9 | 99.4 98.1 97.1 99.5 100.6 | O
29 | #ERLE | 100.9 | 99.0 102.0 100.0 99.5 101.3 98.9 105.1 | 96.8 99.6 0
43 | ADR 98.9 83.8 104.3 99.6 95.6 97.2 97.1 106.5 | 92.9 97.8 0
8 | KR 99.5 87.9 96.7 100.3 115.7 | 99.1 97.7 101.9 | 94.9 99.8 0
3 | =R 97.2 97.1 101.3 104.0 95.6 100.9 97.5 99.5 99.3 99.2 0
5 | WWER 101.7 | 91.3 111.6 93.5 105.7 | 97.0 99.7 105.4 | 99.1 97.6 0
44 | =EE 97.9 85.2 100.5 101.3 97.5 98.9 97.8 89.6 91.1 97.2 1
30 | BHUR 102.3 | 80.2 104.4 100.4 105.9 | 100.4 97.9 88.5 94.6 99.2 1
42 | BERIR 1019 | 81.8 102.3 102.9 101.3 | 100.1 99.3 92.9 95.4 100.2 | 1
31 | BiRE 102.4 | 84.2 110.5 99.2 101.3 | 99.2 99.5 97.9 97.2 1010 | 1
39 | =EE 95.7 85.3 105.3 100.2 97.0 100.0 97.2 95.8 97.2 101.7 | 1
38 | =R 102.6 | 88.9 102.6 98.2 102.0 | 100.8 97.5 93.6 96.8 100.5 | 1
34 | LIOR 101.3 | 89.1 108.2 99.6 106.4 | 103.1 97.4 86.0 95.5 99.5 1
41 | RI5R 99.7 92.8 110.4 100.8 112.3 | 100.1 100.4 87.1 96.2 1018 | 1
40 | EEIR 97.0 82.6 107.6 96.1 103.9 | 98.6 98.2 94.8 92.1 98.8 1
36 | BIR 98.4 85.7 105.6 100.3 96.4 100.3 100.0 95.3 96.4 103.0 | 1
37 | BESR 100.1 | 85.7 107.4 103.0 100.1 | 99.8 97.7 91.2 98.4 97.7 1
32 | LR 99.0 86.3 106.4 100.2 106.6 | 101.2 95.7 87.4 96.0 101.2 | 1
33 | LBR 101.9 | 89.1 104.6 97.2 95.5 99.9 99.3 97.6 96.4 99.4 1
0 | dtiz& 98.7 82.6 116.3 99.3 103.8 | 100.2 99.5 93.2 97.1 1009 | 1
45 | ERBR | 99.3 80.5 100.6 94.1 90.1 100.4 99.2 91.3 92.3 96.9 1
1 | KRB 97.4 95.7 109.0 96.2 97.1 101.0 100.5 93.2 96.4 97.8 1
2 | &F8 96.6 89.4 111.0 102.2 97.8 100.4 99.7 90.1 99.8 97.0 1
4 | MERB 97.3 86.1 107.2 103.1 102.4 | 98.9 98.0 87.1 98.0 100.2 | 1
6 | EBR 100.0 | 92.5 108.6 100.9 106.2 | 99.9 98.8 90.9 96.6 1029 | 1
7 | XiHE 99.1 96.3 101.9 93.0 97.5 98.0 96.7 89.5 95.2 1014 | 1




#HEMRR | 'Y #E KEXEE | REFRFEAM | KE | RRER  SEEE | 85 BERIRE | HME | OSRIBES
9 | HRER 99.1 87.5 91.2 96.9 98.2 100.0 97.1 79.9 95.5 98.9 1
28 | RRIE 94.3 84.2 101.9 98.9 93.3 99.3 100.4 95.2 99.3 99.3 1
46 | hiRIR 103.5 | 84.8 101.4 99.4 100.2 | 100.8 98.2 93.6 95.8 94.8 1
15 | ElLR 100.4 | 87.3 102.2 101.7 100.0 | 101.8 97.7 85.7 97.2 1026 | 1
18 | LB 99.7 94.3 94.7 100.2 107.2 | 97.4 98.4 87.7 98.3 1000 | 1
19 | R¥FE 94.1 87.1 99.7 97.0 102.5 | 98.3 99.8 94.7 98.1 1026 | 1
20 | KRR 97.4 84.1 92.9 94.1 101.9 | 99.3 100.4 92.5 97.4 99.8 1
21 | EREE 98.7 97.2 96.8 98.0 97.4 100.2 99.5 82.0 99.9 98.4 1
13 | #)II] | 102.5 | 124.7 | 97.6 101.9 101.7 | 99.0 104.4 112.6 | 104.8 102.1 | 2
12 | RZE 103.1 | 133.2 | 94.6 102.8 96.5 101.7 104.4 108.3 | 104.0 99.5 2
10 | BER 100.9 | 109.3 | 93.0 101.8 103.1 | 101.0 100.6 103.7 | 104.5 100.7 | 2

COFER(FE, FEEFEEASKERDINEBNET, SEIFIMEOFHECSVTETEZITRD> TLWBiesd. BRTIOY hLELSELTE. 10RTZTFLT D
CEFRTEETT .

ZNTE. CODEMNECODESHMADTEAL TKNBDTL L SD RiF. BIHISRIUZIREDLERLFBOE LU WVEN T, ELLWDESHMEHL
FTEABOEBRNRE D CEFLTCLENEY . TDH, BHRNN DRENDHEEE DB EEFEUNTY . £2—AT. SEIDLS [CEHET—IH2<
THHEBICIRZ 3. BRNCT—YORAMER DI B (CEBEMRFREEXZTLL S,



RTeHlR £33 (PCA)

2019/11/26.ver
BEE (ORm) ZRSIRTEBEITVET . ERDOIT(PCA)ZEBLRAMNS, MIRTETHIRIT DDH
NEHTHIONZEERUINS, EHTLWEFELL D,

BASEOX LT (ODO00O) =TI

EBZIBHDANC [HELRV] ELT. ISTDOXHLIFZTET DV DEDTOTCRAZRITLTHEE
Uk Do

I apt-get -y install fonts-ipafont-gothic

I rm /root/.cache/matplotlib/fontlist-v310.7json

Reading package lists... Done
Building dependency tree
Reading state information... Done
The following package was automatically installed and is no longer required:
libnvidia-common-430
Use 'apt autoremove' to remove it.
The following additional packages will be installed:
fonts-ipafont-mincho
The following NEW packages will be installed:
fonts-ipafont-gothic fonts-ipafont-mincho
@ upgraded, 2 newly installed, © to remove and 7 not upgraded.
Need to get 8,251 kB of archives.
After this operation, 28.7 MB of additional disk space will be used.
Get:1 http://archive.ubuntu.com/ubuntu bionic/universe amd64 fonts-ipafont-gothic
all 00303-18ubuntul [3,526 kB]
Get:2 http://archive.ubuntu.com/ubuntu bionic/universe amd64 fonts-ipafont-mincho
all 00303-18ubuntul [4,725 kB]
Fetched 8,251 kB in 2s (4,837 kB/s)
Selecting previously unselected package fonts-ipafont-gothic.
(Reading database ... 135004 files and directories currently installed.)
Preparing to unpack .../fonts-ipafont-gothic_00303-18ubuntul_all.deb ...
Unpacking fonts-ipafont-gothic (©0303-18ubuntul) ...
Selecting previously unselected package fonts-ipafont-mincho.
Preparing to unpack .../fonts-ipafont-mincho_00303-18ubuntul_all.deb ...



Unpacking fonts-ipafont-mincho (©0303-18ubuntul) ...

Setting up fonts-ipafont-gothic (©0303-18ubuntul) ...

update-alternatives: using /usr/share/fonts/opentype/ipafont-gothic/ipag.ttf to
provide /usr/share/fonts/truetype/fonts-japanese-gothic.ttf (fonts-japanese-
gothic.ttf) in auto mode

Setting up fonts-ipafont-mincho (©0303-18ubuntul) ...

update-alternatives: using /usr/share/fonts/opentype/ipafont-mincho/ipam.ttf to
provide /usr/share/fonts/truetype/fonts-japanese-mincho.ttf (fonts-japanese-
mincho.ttf) in auto mode

Processing triggers for fontconfig (2.12.6-Qubuntu2) ...

5254 L©ADBIECE)
HARZEIA > bzRIRESE DD, COFAZ2T TSI LZBRELTH S,
—>BEEDASE : ColabA=1— > S>91 L > S251 2B

BESECUEOIILZEITLTIEEL)

# HAFET A > bDikE

import matplotlib.pyplot as plt
import seaborn as sns
sns.set(font="IPAGothic")

# memo

# plothf(CIDKDICTA> bR ET DTTEEHD

# jp_font = {'fontname':'IPAGothic'}

# plt.title("(EEMIEDERNIS A", **jp_font)

BRAET — 4 DR TTHIK

SEFZEEDTERT A MOHERNDIERICDUVT, RalliBZiT\WEYT, EEE. $85F. R5E. BR, ftas&n
STEERHRIOEBENS, HIXE TER] [XR] OLDIC. ABICEDIHDPOITOVEFBICE EHDZENT
=23 EHkLUET,

F—A D%

DataFramelCA~HZE TD8RZDSHRID DRiET —F = /ER LET .

import numpy as np # Numpy 515 U%npEWVWDHIXTES
import pandas as pd # Pandas51JSUZpd&EVNDHIXATES

# DataFramelC T —5 & /EK
df_data = pd.DataFrame([
[ 'A'J J J J ) ]J

[ B ) ) ) E ) ])
['C'J ) J B I ]J
['D') I ) ) 2 ])
['E'J ) ) B I ]J



['F', 3 3 J J ],
['G" ) ) ) 3 ]’
1,columns=["IK%", "E&E", "HE", "JEEE", "HEU, "H2"])

df_data

.dataframe tbody tr th {
vertical-align: top;

.dataframe thead th {
text-align: right;

}
K&  EFfE | 8% | ®F | BHN | #s
0| A 60 85 40 90 50
1| B 80 55 85 70 90
2 | C 35 85 40 90 50
3| D 50 40 45 60 55
4 | E 45 90 55 85 60
5| F 80 55 75 65 85
6 | G 82 90 85 85 90

SHEBIOFHECERD P ZITIORIC. REDIIESHDFHADT. DataFramedDdropAYw RTF
ZBRHILTHEET,

# /rHrH (CDataFramez JE —
train_X = df_data.copy(deep= )

# TIN5 K4 D=
train_X = train_X.drop('K#',axis=1)
train X

.dataframe tbody tr th {
vertical-align: top;

.dataframe thead th {
text-align: right;



EFE  #F  =RE | EHN | s
0 | 60 85 40 90 50
1| 80 55 85 70 90
2 | 35 85 40 90 50
3 |50 40 45 60 55
4 | 45 90 55 85 60
5 80 55 75 65 85
6 | 82 90 85 85 90
FERDIHTERDERK

scikit-learn@PCAZ A >/R— MU T, DDz ERMUET, DDA T> 3> & U T, HlBEDR
T EIBEI DMNENSGDFE T, TEZTHETARTICHIRIARENEEZ > TEBAN., FI(EERUIC2K
TTICEfMBLUTCTHET,

# ERAT T (PCAYDSA TS UZA 2 R— b
from sklearn.decomposition import PCA

# FERT A as DAL (IR e E=2)
pca = PCA(n_components = 2)
pca.fit(train X) # ElHoirEFzELT

PCA(copy=True, iterated power='auto', n_components=2, random_state=None,
svd_solver='auto', tol=0.0, whiten=False)

BFSERDMHER

pcadexplained_variance_ratio_ T. EMNDC EDFSRZHRLUET ., FHFSRE(F. TNENDERT(C
KD T, w¥FHE (CTTIESHR) &, ENLITDEETRIRTETCLWSIIZXRLET,

# 5RO
pca.explained_variance_ratio_

array([0.6627864, 0.3009016])

R B1ERDTTIT T, TOSBRIOFHEDHIC6NNRIRTET D ENDNDFELIZ, Fe. HB2ERHD
([C[F30%DEFEEXENH D ENERTEET .



np.cumsum(pca.explained variance_ratio )

array([0.6627864, 0.963688 ])

FEIR: pcadexplained_variance_ratio_Tld. FE5XRZREBEUBEZHERTETET, 2EBDOEHENTI96%
ERDTHED., FIEDFS5E66%E30%DEEHEICIRD TVWBR S ENERTEET,
WEHNIRRITDIRTE

RERAI(C. CORBEHFEEN70~80%IGETDECADERDHERATDICENZNLDTY, ShllE
2DDRTTT. BEDSHERDIFHEZ IO E TR TETDIZEMDIMDFELIEDT. CDEFE2RTADH!
REFTTEWERBWET, BB, ERDDIEREERTDEEC. AT>3>E0LTn_components(CO~1F
TOEHEIBEITDE. REFSENCDEICIRDETERDERDDZENTEET, SEIDT—IATT
& RIEFSXRB0W TRLETBDTHNE. UTORS(CEZTEICEEREETI,

pca = PCA(n_components = )
pca.fit(train_X)

np.cumsum(pca.explained variance ratio )

array([0.6627864, ©.963688 ])

FER: 2DDFEMD T80%EBRIFIDT., LIEEFUBLRICRDELE,
KFafE=

BIFHE LBTHD EOHEBREERIECRAFEREENHDFT ., CTNEEERDICEABERIEZEN
TW2DOhE., ABRIDHE T DFAND (CIRDEETT. HEFRBTIDT, -1NS1FTHEZERD.

FEIHED LISIEWEE, BOBEENHDZEZRUTNET . UTFIC, EDOIER - A8 L - BDHEEOH

ZRRUFELEDTEEB(CL TS0,



(1) [ED+EMEE (2) TtEREZL (3) AP TR
TA R (+1TIED ) M=t (0IZiE D<) BTA (-1TIED<)

I'I|

== =8 y
>, m SEL,/m X, m

pcaddcomponents_ T, RFBREZH2CEEI.

# [NF A =EDR
pca.components_

array([[-0.5292785 , ©.24093821, -0.5759486 , ©.19419145, -0.54072724],
[-0.12716349, -0.83408142, -0.22878079, -0.45588835, -0.16722078]])

W, RICKWTIDT. stdDataFramehScolumns(Fl)zEE L CRYWIK UET,

# DN AT 2R
pd.DataFrame(pca.components_ , index=["ZE1E7", "2 "]
,columns=list(train_X.columns))

.dataframe tbody tr th {
vertical-align: top;

.dataframe thead th {
text-align: right;

Hi e

E3E unF E
-0

$B1EMS | -0.529278 | 0.240938 .575949 | 0.194191 -0.540727

$E2EMS | -0.127163 | -0.834081 | -0.228781 | -0.455888 | -0.167221




ER: SBIERMD DOMIMEZHER I D&, EFE. REE. HEDOEEN#EH(-0.52£-0.57&£-0.54)fz8h. In
(FLDW3 3R] BEOF#HERLTVWS ERBIONE T, F. E2ERDOEIMET(F. HFOHBEEH
FEEIEY(C58 < (-0.83). IRWVLWTIERIEDEBENEEUN(-0.45)TT, CNIF MER] REORFHZERIRLTND
DTIE? LHERTEXT.

IXTTHIIRDRIT

pcadtransform XV w RT, RTHIBZEITUE T . FEREnumpydDndarrayB TiRFlENZEITH. AU
RIOIBLDT, ZZTldDataFrameTiT4. FEZZMMUTCTRRIZEI TLET,

train_Y = pca.transform(train_X)

pd.DataFrame(train_Y,index=1ist(df_data['[KX#']) ,columns=["ZH1Exs", "HH2EHK
7"1)

.dataframe tbody tr th {
vertical-align: top;

}

.dataframe thead th {
text-align: right;

}

SB1EMS F2EMSD
A | 28.507690 -8.792910
B | -40.736631 | 5.820064
C | 41.739653 -5.613822
D | 11.549133 41.709032
E | 22.634100 -13.880342
F | -33.244466 | 11.223417
G | -30.449479 | -30.465438

ER: A~GDBRICDNT., ENENELIEMAD . F2EMDDAITHEUSTE R UZ, INT. EEE.

hEha

5. HEL HEOSRTONHMEZ. 2R TDRFHEF CHIRTETH U,

=2

#

TIFAREIC, EEDNDTOFHEERRL TN ZIRE T DT, T —F ICERD DI Z&EREL TH
FU&L D,



# JuDDataFrameZz 1E — U T4 R H dDDataFrameZ{F ik
df_result = df_data.copy(deep=

df_result[' X HAJ)7? ']
df result['BERXXT777? "]

df_result

.dataframe tbody tr th {
vertical-align: top;

}

.dataframe thead th {

text-align: right;

)

pd.Series(train_Y[ : ,
pd.Series(train Y[ : ,

}

K&  BEFfE | 8% | ®F | BHN | #s | XRXO7? | BRAO7?
0| A 60 85 40 90 50 28.507690 -8.792910
1| B 80 55 85 70 90 -40.736631 | 5.820064
2 | C 35 85 40 90 50 41.739653 -5.613822
3| D 50 40 45 60 55 11.549133 41.709032
4 | E 45 90 55 85 60 22.634100 -13.880342
5| F 80 55 75 65 85 -33.244466 | 11.223417
6 | G 82 90 85 85 90 -30.449479 | -30.465438

ER: TTOSDDFHE L. FC(CB2DOIMEZ N THE U,

UL, BHIRD' DN ELNFEEA. HIZE BSAREEE - R5E - HETEE/RZEHO TLDD(ICEH
N5, XRADAVREEBONDELIEMDMN-40.73...[C12D>TWVFET ., Ffo. H(CDSAF. HFEER
ER/RMEVD(C, EROXOTVIZEHR UTZE2EMDIN, 41.70...EETERNTT,

RE. INLEE>BDSTOUNRNHOT. AFEREZHENUZESE(C, ENTIUEBEFRENER (WA R) (T
DTWEUL. DFD. COXEDRXOT(E, YAFATHNESDFEBFTLNDSZLICRDFT. 2D
IF - B8Z5iHEERDE. FOKEFEORKICIRDFIOT, FENMBETT.

FMUVEETTOY b
FEELOTVZRTCRDELEDT, Bon<TINSTOY FLTHET,

8% J0Ov boBDITZITBIDIC. TOJSLART. H5—I—ROUX MZAEULE L. matplotlib
THEATEZHS—I— RIEUTOUA MMREZSE(CLTLREE,
matplotlib TIEERIEIREBEDEFIE—E - Python T —4FH I X


https://pythondatascience.plavox.info/matplotlib/%E8%89%B2%E3%81%AE%E5%90%8D%E5%89%8D

# MatplotlibS1 IS U%, pltEWVWDHILTHAITEBRRLSICESITD
import matplotlib.pyplot as plt

# J0Ov NS TRHDOEFES R NE
LST COLOR = ['r','g','b"',"'c','m","'y","'k", "lightping', "goldenrod']

# MBI (CIKRZ D)= G
name = df_data[' K% ']

# AELEIBNST—FZ149DT0OY b
for i in range(len(name)):
plt.scatter(train_Y[i,0],train_Y[i,1] , c=LST_COLOR[i] , label=name[i])

# Xty Y#EDSN)LZfHTD
plt.xlabel('ZE1EMH (LR? )")
plt.ylabel('Z2EMH (FAR? )")

plt.legend() # FLBIZEN TS
df result

.dataframe tbody tr th {
vertical-align: top;

.dataframe thead th {
text-align: right;

K4

B
b
-]
13
H
b

By | #f | XRXAO7? | #BRAI7?

A 60 85 40 90 50 28.507690 -8.792910

B 80 55 85 70 90 -40.736631 | 5.820064
C 35 85 40 90 50 41.739653 -5.613822
D 50 40 45 60 55 11.549133 41.709032

m

45 90 55 85 60 22.634100 -13.880342

F 80 55 75 65 85 -33.244466 | 11.223417

| | W N

G 82 90 85 85 90 -30.449479 | -30.465438
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FlxRa(XR?)

BEDSRTOFHE LS. HiFEOTOY hZEHERUBHS, EFIORTEIBDN TETLILZHERLEL
£,

FEH
BUETERSISIHT(PCA) &LV RTEHIEEA T LTz,

DHEBOFEEEUTIE, LEX(TEREMRRRD10DFFHEZ > ITHEEYMtEEELRZ. 3RT22IR
TE(L RTHIB L TS OSRAUSI LT, OY hUTHDEWDOEEBRVWERNET,

2L 8DIRUICIRDEIH, WERD [IRTHRSDE] TEXI(C. 5—X - )\A - =X T@EIC
FRIBLSICEEDITTLSIEEUN,
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E % = III:I ME
(Natural Language

Processing)

FBATHIBETRITRT HeAfibaFan

KB R

p03. RIEHIE
p05. SEFAEH
pl5. fHAMTAES:




NBERE

KA S4B A THEEHA TR
$fiiFASEER

HBATRIBETRTURN BeMiBaFED

ST IA,

- BAASEEALIE (NLP:Natural Language Processing) (DHIEZ1E
9 D,

* NLPICRA9 D —EDiRN (FRex=fEth. EHEERKRAET. 18X
fRAT. NESREEMT. MXARERT) & TNZERIDSAT
SUBCDWCERET B,

« KJ=. MeCab¥>gensim> 1T S Uz THRERAFMTCESE
SR TZ. Python CTEZRI D,



s E=
JEA V131
XSt BAILMEERTAR
iR R ER

HBATRIBETRTURN BeMiBaFED

o ALIEFRAMEL < FLAAEBELY
— A=)l Frw b, EEX
- WX, BHE AEE
—SNSEDOX> ~, LE21—
- EEEEmULETFER S
- EIIREE. TR |
_EBFHILF. BLED, RERE >
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SESSZE o Bnin

« REF VP REKZEY AU
— BR5EEPPI E BFHREDH 2 DIEE,
A=)l BRI EDRESZ DT

- BHOA—)LPEIBOBNZ TS
CEHlE CF v IN RSN ERE
BICRDD, BEIHRICEELD
DIFRPKEIRIZR DTS,

FhrgBEDT BT

| BEREABOERAD [\ S+ hihE) EER

1 FRONTEO [Knowledge Probe - A TANBEN'E SR F 47 > XU RO 7ZARA ]

http://www.kibit-platform.com/products/knowledge-probe/

P=EN(HRITechEHuUman]ResSouUrces)

« NSETEIEDRERFR
— NTHIEEMMERB DA —)L =DM
- BN SEHADTERE®Z ~
LR, ICII\SDRNEEIRA]

- PIZRHAICER L. AMFRED
BALEEI\SRA> hadBsLE. HHfE
2l B - RIRETE IR

« FIEHRATIS b —2— MEZ

DIELE - 3hZR1E
— http://www.fronteo.com/wp-

content/themes/FRONTEQO//corporat
e/news/uploadfile/docs/20180405.pdf

- FHERRERDBLE

— http://www.fronteo.com/wp-
content/themes/FRONTEQO//corporat
e/news/uploadfile/docs/20170309.pdf

5|F : FRONTEO [ ASBHRIDRERER

http://www kibit-platform.com/solution/hr-management/

8
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NEW) #> b U=k AT 4 Y/ ARARYN BOBABHENRL 2 L2

LE 2 —DfEEEEDDOD,
TR % Ik,

S%E : Legalforce - AlIC LB EZNEL E1—EY—EX

https:/legalforce-cloud.com/

positive_symptom | negative_symptom past_history
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- [Y—2vI)LAFvY MRy kD
AIRCHENT. KA STRFIOE
EI>DY [HEREFTIL (Empathy
model) | (77)LJ 7 hR)Z£FH
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LOHACO/—/ » O/\IBEEYR— b

LOHACOICDWTHBKBICTHESEZ W,
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AR SOYNDIE LS X d=Taw

— IBM Cloud (|BBluemix) (CCizft
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Get ent
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NIRRT

« HEEDODE E@EADSTIfTHF
- RETI>ZTHBEODNTND

« READSAISY (BAEE)
— MeCab
— Janome. JUMAN. ChaSen, 72¢&

« FEVCEBRRZZAICEES
-BHRE &) [FXA]
— mecab-ipadic-Neologd #¥& 7 7 1/l

> Zﬁ‘é\iﬁcﬂfﬁ@{ﬁu
EREESSLWENFSTY
. B2
o 1. HH
o (POW o)
. ... 450
o ..
. ..
. CY... 08

ERSE i SRS —2
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- BT T DHE. BB R E

o DA FERFT o T(CEED TR
- 198 0FMREIRRD [17/N00]

e SNSED KL RBFILELD E...

« [BAGE] kS ZLEDOBER

Wikipedia HAGESY  HFETADT Y —BRISH,

F—% BABEXT— 5% 1H 37GB
B BEFMORECHDN S
ZERITEAL  pwcHUTAF T 45

B3R - BXERENS

DIJN_"1—RiH B
REAFOTINE REMEE, JOJRED

> Nl . 500055
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SEERES
o ey BEXEICIFENTND
DTS ST U TR 491100088
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HHEESICELTORY
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S CERERE D@

 FAE  XEBRICH T BEED b bhmerg s
HIRBEE (CKDT. EDOXED C: R T — A o BEEN T,
SHOHAELULTWVWBC ED%5E=
EFTBDDCENTETBDTIE? i | 3

» Bow (Bag-of-words) a
- OFHETARAT L CHEECHIT B L 2

- @R YT T— RERDEKRL fﬁ , )

. QIBSDSHA S SEROTE s _ _
— QHIFEICIDEAELTUR M = ) |
- OXPOHEEDOLIBIE RS D o : |

e C e ERa N DT Es@

« B8 EHFEEZEANRT NUET D
T, BHEOFOREK®RZHINT

T )LD EIRE(CIRDDTIL ? % 099 085 011 082
— Gensim= -1 7S word2vecET /)L 28 o0l 08 067 021
EARBER=ET—4 (O0—/C &8 094 005 035 077

7\) TR L. SISREEFEDRENAIC %P 006 003 002 095
@5$§§(¢ Fa?]@l‘ib“ﬁﬁb\c‘:@“é B%E 022 033 055 078

— BEHEERIDFAAENFTEN AT EE
"ER "B+t = [HE]
“f FO—"—"BFER" + "y H—"

2% ! word2vec(C KBTI NUEDA A—



BASEEUIE (NLP:natural language processing)

BRSFLIEE. ABSBENICED TWSBRREEARRZ IS E1—F (AR —EDRITTI .

FERESRARAT— B SR BT SR BT > X ERIRBET > XTI ED T Y T Z G $RAZ IS R 7
BT D AR DLDEDEF T,

E)F. DFERE(CLART, BNCHBENS < BEFRHRE CAVWTEREEZRIRL WS T —TJ5—=
SOREICESDTH. BREBUEL [BEOIO>T v 7] EXRIBIDHEMRMNWVWBIFE, FLFLEHRE
OFRM(FIHNDET,

FeRezRfA#AT (MeCab)

HAZEOBASEVIER I DI5E. £I1T0RATNIEOFRVYIRN [FRERSEMT] T,

PIZ(E. [FASIEFFCHRHELE T ] VWO XEBEZERFEN T L& [Fh(R&E)/(& (BIBNE) /arf(&5E)/
TN/ (R5E) /U(BER)/E T (BhEE) | VWS KSICEEZDEILTVEFET.

REERE(E. SENBREF DT EETDOHEEDOER/NEMUDIETY ., REZ(FLHET DHFRPDEE
(I, HECHEOB(CZEBRZAND [DHEESE] ZFD3EDNEFLEALTIN, BRERF>DHEESZIT
DT FEWIEFEUDDXEDSD., REBRELLENTVWERD, BRAEEBWED)\— RILAEVDT
a_o

UL COREERBETIEFRS ORMITHDINDRIC, BAREOERSELIET(IRL RS -2 TEREL
FIDT, FUONVRIY—LFLL S,

MeCab®D-1 > A =)L

BAREDIRERBENT(C(EN DDV =LA S D EF I, EEEUTEZDAN [MeCab (HHVR) | ZF]
RAUTWET, MeCab@fiiEENE <. RITEREERE\H, STIFTRMGZETHANTESD, FL
ik DMeCabFADIMNIHEZFIFA T DT LET, SOICERENMRFCEFT.

ColaboratoryTMeCabZF|AHT B(C(E. apt ANV RTA A M=ILZITORNENDFT, U TDI—RZ
EITUTHRERRBITOBRIBZBELUFT UL D. BB, 12 AR—ILTETHIRT2~3IDEEMDET,

I apt install aptitude swig

I aptitude install mecab libmecab-dev mecab-ipadic-utf8 git make curl xz-utils
file -y

I pip install mecab-python3

~ WA ~

done!
Setting up mecab-jumandic (7.0-20130310-4) ...
Processing triggers for man-db (2.8.3-2ubuntu@.1) ...



Processing triggers for libc-bin (2.27-3ubuntul) ...

Collecting mecab-python3

[1[?251 Downloading
https://files.pythonhosted.org/packages/bf/c5/acaa5eeb3f61a98cf31d8aacbbbf23f3elc9
eadfe6e2d508add82e7e9039/mecab_python3-0.996.3-cp36-cp36m-manylinux2010 x86_64.whl
(17.1MB)

otk | R | 17.1MB 245kB/s

[1[?25hInstalling collected packages: mecab-python3
Successfully installed mecab-python3-0.996.3

R ARSI/ (—NEFEBET, LIFS<Q2~3D1EE) BR/HEIEE,
-1 2 7R— b &EMeCabD4ERK

A2RXAB=ILAETINE. HElFMeCabZ A > /R— b FBIETT. I<ICTERBIMERTEET.

FI(E. AABATS 3> = MFFT(C. MeCabZERKRLFET,

import MeCab
import pandas as pd

tagger = MeCab.Tagger()
tagger

<Swig Object of type 'MeCab::Tagger *' at Ox7f7331093f10>

T RERARATDRIT

TNTIE. MeCabdDTaggerAVyw RZEFERALUT. BRI ZITOTHELL D,

node = tagger.parse("f£(FELWVENGFETTI")

print(node)

(E S, RA R, — B, *, %, %, 4%, RO, IRD

(& Blyaa] AR B, *, *, %, %, (&, /N, D

EULW  JBEE, HoL,* ,*, LA« B E AR, XN, DOV D2 A, OV D2 A
1& T SRR AV A SV A

n Bhae , A% A, — R, *, %, %, 08, 0,

o= i, R BIRRETE , *, %, %, %, &, AF, A+



Ty
EOS

BBIRE, %, %, % Rk - TR A, T, T A, TR

fliRB: parseXVwv RORDEEEEFTI0ETT,
EhS [REF. @, maalioiEl. @EMloiE2. maEiloiE3. ERE. &Rk, [FR.
ERDTHED. EBNRAD TORWEPRRIEIZAFURXD (*) (CIRDTWVET,

# WEERLX CTERMBITZ T
node = tagger.parse("f &(ZE I KEE & YoutubelC i UTcdp & (CY > A& DIz, ")

print(node)

58 S, AR&G5, — &, * ke, h 23,823

(& B, AR BEA, *, *, %, %, (&, /\, D

E3 s, B e, — L, ,x, ED,EQD,ED

I HE v, BE %, N4, %4,*%, %, KB, Z07,50—

& Bligal , WSZBhE, *, %, %, &, N,

Youtube A5, —M,*, %, %, %, *

C B, i B, — M, *, %, %, (2,2, 2

H S, DA, % kxS AWV T, 2 avT Y
U Bha, o, %, %, U728 - XL, ERHE, 95,2,

1z BhEhga, *, %, %, K¢k - &, BA R, 72,5,5

oY GE, — MR R R R B E, TN, 7 b

(C Bl , M Bhia , — M, >, %, %, (2, 2,2

A g, — R,k xR, O, A

AR g, BEEEG xR IR, PR

z B, i B, — i, *,x, %, &, 3, I

i) B, HOL, %, *, A - ST, AL, D, ARy, A Ry
= Bhalea, %, *, %, K¢k - 5, BAR,12,5,5

. RLS, AU *, %% 0 o,

EOS

. FE

FR: —RBIDIEDFEUIBHATETCVWDILDICRZFTIN., L<KRBRBE TEOXER M TEOL & TK
BBl (C. R [BY>R] &[] & [H2R] ([CHhNTLEWVWELRE., TNiEFMeCabdEEE(C TEOX
BBl B [BA>R] BEHRSNTULRWNSTY,

FEBEFHEDM A M=IL

mecab-ipadic-NEologd (B{F. NEologd) (&. MeCab&H(CEDSEHEEDHNESESTEFECT. SNSTOPRY ~E
DEEZE & (CE2EIM EEHEN. 58 - BBERA(CGEL . BEHNEL. UL EA-—T>VY—-X VYD
KOOI TY,

¥7=(C49 D> 0O— RUTNEologd% Colaboratory(C1 > A R—JLUEL & S,

# MeCab)

HDAMN®EEE (NEologd) Z1 > A K—ILT D

! git clone --depth 1 https://github.com/neologd/mecab-ipadic-neologd.git



| echo yes | mecab-ipadic-neologd/bin/install-mecab-ipadic-neologd -n -a

~ WER ~

[install-mecab-ipadic-NEologd] : Install completed.

[install-mecab-ipadic-NEologd] : When you use MeCab, you can set '/usr/lib/x86 64-
linux-gnu/mecab/dic/mecab-ipadic-neologd’' as a value of '-d' option of MeCab.
[install-mecab-ipadic-NEologd] : Usage of mecab-ipadic-NEologd is here.

Usage:
$ mecab -d /usr/lib/x86_64-linux-gnu/mecab/dic/mecab-ipadic-neologd ...

[install-mecab-ipadic-NEologd] : Finish..
[install-mecab-ipadic-NEologd] : Finish..

REIR: A COMBELI~2DEFEMNDFT . EITRI>OESE 7> (JILJIL) BEFSBFET. L
ES<HHELELLD.

NEologd#HZ DU U
> A h—=JLUT=NEologdZ{#ER U CH.REREETZ T Db DERELET,
MeCab.Tagger() A< 3> & L Tmecab-ipadic-NEologd®D/\X ZI8E T DMENH DX,

Colaboratory FDFEED/ (X (&
echo "/mecab-ipadic-neologd"
THISTEFY,

# JAAZPMHR T DDCUEIRSATS U EA MR- b

import subprocess

# #r& (mecab-ipadic-NEologd)DPathZz {5

cmd="echo “mecab-config --dicdir "/mecab-ipadic-neologd"'

path = (subprocess.Popen(cmd, stdout=subprocess.PIPE, shell= ) .communicate()
[0]).decode( 'utf-8")

# MeCabDHFiakE (HEIF7AINEATS I > TRE)

tagger = MeCab.Tagger("-d {0}".format(path))

TN TIEINEologdHEZFEAL T, =SFEXMUIL TEOKRER] 2> X | ORZEESRAET(CHEEL =
ER

node = tagger.parse( "/ &1 %(FE I KHEE & YoutubelCHITH U TR > A&z, ™)
print(node)



1% %%ﬂ,ﬁ%%ﬂ,*ﬁﬁ,*,*,*,ﬁ& HL, AL

& Bhia M5 Bhaa, — M, *, %, %, &, B, b

etz e, R&a, — M, >, %, % e, h 23, h />3

=3 Bl , AR Bhaa, %, %, %, %, (&, /\, D

EKREE &, EE 26, A&, &, *,*, EJKE, EOJ40D, EO450—
& Bligal , W7 BhEe, *, %, %, &, b, b

Youtube i, —f%,*, %, * * *

(C Blvaa), kA, — M, *, %, %, (S, 2, =

H v o, A L, *, k x kB, 2 AWV I, 2OV

L A, HAr, %, *, 04 - A)L,#EHE, 95,2,

T Bliga) , Bee BhE], * %, %, %, C, 7, 7

WA DR A, G 4w, — R ** xR DR, AR, AR
e Bligal , M B, — R, *, %, %, &, 5, 3

il 5, Qi, SR, HE - SAT AR, D, ARy, ARy
Iz BhElG , *, %, %, K5k - &, 56K, 12,5 ,5

o uaj?,/j)ﬁ,*; > )*)0 yo o

EOS

ER: BE(C [EOXBB] RS> X pfEcEFUk.

Ay ITD— ROBRE

R ORReRd L. [&1 (] [(1E] [Z] & BEELUTORRERHILRVEEEHE SN
TULEY,

COFEFTFHEBOBKZIEET DRC /A XERZDODTLEVNEFIDOT, —E. INSZHRELTHET.

ZOVOZHREHNE <, QEBHREINRETIFRVWEEZ (A by TD—R] EHFUFET,

node = tagger.parseToNode ("1 & & (FE JKEE & YoutubelT HiE U TS > A& DIz, ")

# RN TDIZHD X SEAER
result = []

# JERREMT O RNS TD?TTDH(K)HﬂLJTf mal E R I DIL—T
while node is not
# ) 1E R EUS
hinshi = node.feature.split(",")[9]
if hinshi in ["4%&:"]:
# REILOEAR
result.append(node.surface)
eli-F hinshi in ["@h&", "JE&H"]:
TERE R TE RN S R Bz B
result.append(node.feature.split(",")[ D)
node = node.next

result



[“4%', P&, "EKHEE', 'Youtube', 'HiE', '9B', '"HMYR', 'HD']

FIR: ESB(CHEHBRDZRODEEFE U, BB, 2UEMNICIADEIN. node.surfaceTTEHEED [FRE
2] M. node.feature.split(",")[6]T(FEHFED [Ffz] ZEUYS T DI ENTEET, EHkDHDHE. TO
DS LhZWEUTHRLTHTLSIES0,

FHARZHIE

FHRSHEE. [RUEDH] (Sentiment Analysis) EMEENDFED—FET. HREPFEELREN, 7@
F RSF4 D) hg3maE (RAT1D) hEHEITDIZETT,.

IHARSHERITOIHEELUT, IRST o TH AT« I EHEITIHEEXEHR LT, TNEBEETRD
FAIEEV (RATATEEV) B®EHRIBIHENEZEZISNET.

ZIEU, BB Z NSRRI DIDEARETIDTC, CITRERIERFZORNFTENMER SN [BEFER»K
BEEEIOR] ZERASBTVZEEFT,

R . BERIBERIEISER (RRIEXF SANEE)

[ RIS E(E. TOEBBMN—AMICRWVEIRZRRF DM (positive) FBLEIZRZRF DM (negative) Z&xR U
_fEEHETY., HIXE. TBL] . [TELL] REFpositiverdtBmiE,  [EW] . 5L\ 12 E(Enegative
ARG EESET. (PER) REEHEL. EBERY NO—0ZFBUTCEENCGEIEENIZEDTY. &
EBETERETIN, -INS+1DERFEZEIDHTHEUZ. -1(3AEVLEEnegative. +1ISEWNEE
positiveEEZX S5NFET, J (FERIFEKARFE SHAHELEDIRBALD)

# HERRIE AR ISR E B IAD

df nega posi=
pd.read_csv('http://www.1lr.pi.titech.ac.jp/~takamura/pubs/pn_ja.dic"',
sep=":",encoding="SHIFT-JIS")

df_nega_posi.head(10)

.dataframe tbody tr th {
vertical-align: top;

}

.dataframe thead th {
text-align: right;
}

Bns <3 | B&E 1

i

A\

oy

=111}
=11

0| B\ ENA 0.999995

1 EXN KBATH

o
aul
al

0.999979



http://www.lr.pi.titech.ac.jp/~takamura/pndic_ja.html

Bns I<ND | BE 1
2 | BHD (F&HD EJj 0.999979
3 | TRV | HTRL | FEBEHE | 0.999645
4 | B\ MUY | FZEEE | 0.999486
5| &0 (AR f2&sEE | 0.999314
6 | @Y (&) EJjEG 0.999295
7 | XbB5 HolEN | &R 0.999267
8  #> AYsls) EJjE 0.999122
9 | IhiE ZoEE | &5 0.999104

FER: stAHAHFE LN, 1178 [BNd I<n3 & 11 A DataFramedd& & L THRONTUL
FEUE,

# DataFramelC#14 (columuns) ZA4Fh0
df_nega_posi.columns = ['HiFE", "Fid+', "mhadl', 'RXO77']
df_nega_posi.head(10)

.dataframe tbody tr th {
vertical-align: top;

}

.dataframe thead th {
text-align: right;

}
HIZE S Gasa A7
0| BuL ENA feaEE | 0.999995
1| ER KATA | #E 0.999979
2 | BHD (FHD &z 0.999979
3 | HTRL | TRV | S | 0.999645
4 | B\ MLZL | AZEE | 0.999486
5 | U (AR re&s | 0.999314
6 &Y TEY B 0.999295
7 | XBB HoEN | i 0.999267
8 | #id AY ol Eh5a 0.999122




Hi5R 5o LLE] A7
9 | Ini& ZoOEE | &5 0.999104

R —RUTEBESNLEXISCRAFTIN. L<KRDE [BNDE I<Ns &5 1] Mo TL
FWFEUL. INTRELKBDFIFRADT, SERINGZEMIT T, csvI7AILEFRIHAHET .

# DataFramel(C%4 (columuns) ZATINUL T, HEEEH MR xS RZ GRAHAD
df_nega_posi=
pd.read_csv('http://www.1lr.pi.titech.ac.jp/~takamura/pubs/pn_ja.dic",
sep=":"',encoding="SHIFT-JIS",names=("HzEk", 'HdH", "Wwal', 'RX77"))
df_nega_posi.head(10)

.dataframe tbody tr th {
vertical-align: top;

}

.dataframe thead th {
text-align: right;

}
HZE B GaEa A7
0 | N3 I<ND | B85 1.000000
1| BuL ENA &5 | 0.999995
2 | EN KA | 5 0.999979
3 | BHD (FHD &z 0.999979
4 | HTEL | BTV | IS | 0.999645
5 Bu MLZL | RZEE | 0.999486
6 | &\ (AR re&s | 0.999314
7 | @Y TEY B 0.999295
8  XiE HoEN | & 0.999267
9 | #D AY ol Eh5al 0.999122

N2ZEZH TERE(CHMADIELIZDT, T—HFZHRELTHELEL D,

# F— I TN
df_nega_posi.shape



(55125, 4)

#t T—ADKE10M 2=
df nega posi.tail(10)

.dataframe tbody tr th {
vertical-align: top;

.dataframe thead th {
text-align: right;

B ®my» | ®A | 37

55115 | FF NIZ i -0.999831

55116 | 2L | LWPLLY | FEEEE | -0.999860

55117 | 12\ 2N fz&sE | -0.999882

55118 | =D | DIFD ghza) -0.999947

55119 §E3 DDULD | BEE -0.999961

55120 | 2\ 2N Bh#pEa | -0.999997

55121 | E&L) (YA REEE | -0.999997

55122 | /= U&DE | & -0.999998

55123 | E& L EEL -0.999999

55124 | B N3 R2&51 | -1.000000

# AAT7Z%XMHCUTT—SFZH
df_nega_posi.query('A)7 >= 0.50 & A1)7 <= 0.55")

FER: —IN 74D ENE U, JupyterDFIBR THEEENTUEWE LU, CDHIRZN T Tz8(C
(&. pandas®display.max_rowsEWDSA TS 3> Z#IBELUET.

# DataFrameDE /¥ 100( i E T D
pd.set_option('display.max_rows', )
df_nega_posi.query('AJ7 >= 0.50 & A1J)7 <= 0.55")



.dataframe tbody tr th {
vertical-align: top;

}

.dataframe thead th {
text-align: right;

}
Hi5E o> Gase | A7
2472 | %R nuno %51 | 0.549718
2473 | (CE NS &5 | 0.549163
2474 | FE NIZD &5 | 0.548724
2475 | BBL BLWO & 25 | 0.547436
2476 | iA JZAAP %5 | 0.547367
2477 | FFE DED %5 | 0.546507
2478 | ZEA EDIEwD %5 | 0.546454
2479 | W5 VL&S £ | 0.545033
2480 | T TS 235 | 0.544722
2481 | &E TEEFD %5 | 0.544605
2482 | A NOA &5 | 0.543288
2483 | BB HLINL &5 | 0.541709
2484 | /K Eren %5 | 0.541515
2485 | E& FoEE, %5 | 0.541345
2486 | IiRE T 5N %5 | 0.539643
2487 | 2& DAL g5 | 0.538857
2488 | &} (F<H £33 | 0.538053
2489 | #E LAUD %5 | 0.537723
2490 | L>ZUL | LD ZUL &5 | 0.537091
2491 | THI D&DB %5 | 0.535344
2492 | FLAEIX ZFEADDS %5 | 0.535308
2493 | AR =HhED 35 | 0.533395
2494 | Rim ETEh %5 | 0.532354
2495 | XAl TER £3d | 0.530800




HiZE HiH @& | Aa7
2496 | EXR J=DU) %5 | 0.529638
2497 | F& THL) %57 | 0.529471
2498 | 1F¥) =<AD %57 | 0.529421
2499 | BEA nLCA 435l | 0.528980
2500 | LD nWo<K LY gz | 0.526972
2501 | 240 BAD 23 | 0.526812
2502 | ##8B AT &5 | 0.525700
2503 | & ZAEE &5 | 0.525090
2504 | ke =0 &5 | 0.525050
2505 | /A ZENS 257 | 0.524486
2506 | &R 25 %57 | 0.523364
2507 | #< BB &59 | 0.522963
2508 | kR HTA %5 | 0.522578
2509 | =& Tz %39 | 0.522058
2510 | &G LB &5 | 0.522003
2511 | S&U EFAU &5 | 0.521793
2512 | &4 L&D 23 | 0.521343
2513 | % FALELD %5 | 0.521004
2514 | &+ Ww3SL %57 | 0.519647
2515 | Xi# ZWKD 45l | 0.517855
2516 | fHZE% BATETE %5 | 0.517826
2517 | & BASE %3 | 0.517630
2518 | D& D& gl57 | 0.517366
2519 | &b MAUA %51 | 0.517358
2520 | 807 WD %57 | 0.517199
2521 | @S AT A &5 | 0.516990
2522 | B wSD>S &5 | 0.516779
2523 | £ FL 45 | 0.515789
2524 | & E3HL) %51 | 0.515466
2525 | :¥fR L& DH0N 439 | 0.515385




Hi5R Hidr aae | A7
2526 | HEX DSRA 25 | 0.515224
2527 | BL PEHBAR 25 | 0.514481
2528 | itie Z5ED %5 | 0.514138
2529 | Eig CAdn &5 | 0.513942
2530 | S IF= &5 | 0.512024
2531 | BH (X &5 | 0.511757
2532 | EMEL) E By %3 | 0.510080
2533 | LB | KULLB &z | 0.509337
2534 | X MATZUN 25 | 0.509142
2535 | ¥t ANWLUwD £ | 0.508903
2536 | &5 5UA £ | 0.508858
2537 | J%E ED A &5 | 0.508796
2538 | *F &5 &5 | 0.508739
2539 |  #E L LU&LD &5 | 0.506431
2540 | |35 WS90 % | 0.506234
2541 | =4F (FS(E0N %35 | 0.505263
2542 | BUTE | 9FLP 235 | 0.504394
2543 | EDOED | EOEODLPAL | EIFE | 0.504162
2544 | B TATD %5 | 0.503112
2545 | ‘Bl HAD &5 | 0.501493

TNTE. EROHEEORHNRZEZER I D TOTSLZFERLELLD. £ HELXOT7Z2D>T
v bEUEEE(dict) 2E &R LE T,

# HEEXDA 72Dty bEUEEE (dict) Z1ER
1st_tango = df_nega_posi[' #iifi']

1st score = df_nega posi['A177"]

negaposi_dic = dict(zip(lst_tango, lst_score))
negaposi_dic

{'"EBN3': 1.0,
"HU\': 9.9999950000000001,
"E/S': 0.9999790000000001,
"H#HD': 0.9999790000000001 ,



"$HTIELY' 1 0.9996450000000001,
"X\ 8.9994860000000001,
"0V 0.9993139999999999,
"9 9.999295,

"RiE': 0.999267,

"BS': 0.999122,

~ W ~

ZNTE. LS TER UIEEFE (negaposi_dic)(C. FHRSEZEH UEWEEZIEELUTEITLELL
50

# TRODHEFEORINZEZH T
negaposi_dic["f&7R0\"]

-0.9967219999999999
BoM<TIDT, MeCabZfEi>T. XEZIERBTLTHS, RARSHEZLTHELL D,

node = tagger.parseToNode("#IAEH([CHBMNULTINFELE. AHCELW!  HARTDEK
EIZE™)

# node = tagger.parseToNode("HEHMSHFHFHEL T, FbLlCiT22B. WAMNEDMDFEL
2o UIEBS<KAKRHBTZWVNEBNET™)

# SERZEIEANT DIZHDY X N ERL
result = []

# JWRRRBITOFEENS DI DD HUT. MilZiR I DIL—T
while node is not None:
# oher TE RIS
hinshi = node.feature.split(",")[9]
if hinshi in ["4:"]:
# RGOS
result.append(node.surface)
elif hinshi in ["@hE", "JEA"]:
# ERRRIHIRN S JE I R IS
result.append(node.feature.split(",")[6])
node = node.next

result

[HAEH, "BRV, (FB, <NBT, LW, CBARY, TKiE']



# WREMITSNIEERZ DI DRANRSHE T DIL—T

for tango in result:

if tango in negaposi_dic:

pn_score = negaposi_dic[tango]
else:

pn_score = '---'

display(str(pn_score) + ":" + tango)

-

IEEERY. sr, AN

TS

- NB!

'9.998871:1E LL\'

e AL

'0.9605030000000001 : K iE"

PAE TR ERARSHEDEB(FHRTTI . INZRESE T, HIRE 1>5—FRy b EOEm

LE21—%, SNSOOX> hZIEL T, AT+ TRDOHIRST 1 TROMDIEFEELE T LS52TOTS
LZERR U THDDOEEBNTUL L D,



HEZNT MNUET D

BHEZNT NMET B ET, BHEDODHDODERERR TETIUENBIEEICIRADDTE? EVWDSEET
Gensim=- JSUdword2vecEFT )L BN ET,

RIZBREET—F (O—/(R) ZHTL. WREEORND(CHDHEEER. BEENENETDIIET,
HMEDSEFEART MLZBELUT. FIRE, HEROBUMEDSEN RN ET .

° IIEEII_II%II_F"g": FHEJ
o “AFO—"—"FE"+" By hH—"= [ZE]

import google.colab.drive
google.colab.drive.mount('gdrive")

Go to this URL in a browser: https://accounts.google.com/o/oauth2/auth?
client_1d=947318989803-
6bn6gk8qdgfandg3pfee6491hcObrc4di.apps.googleusercontent.com&redirect_uri=urn%3aiet
f%3awg%3aoauth%3a2.0%3aoob&response_type=code&scope=email%20https%3a%2fk%2fwww.goog
leapis.com¥%2fauth¥%2fdocs.test%20https%3a%2f%2fwww.googleapis.com¥%2fauth¥%2fdrive%20
https%3a%2f%2fwww.googleapis.com%2fauth%2fdrive.photos.readonly%20https%3a%2f%2fww
w.googleapis.com%2fauth¥%2fpeopleapi.readonly

Enter your authorization code:

Mounted at gdrive

from gensim.models import word2vec

=T. word2veclCAWBEBBAHETILEZHEBNUET,

N, WikipediaBAZEDET—4 (£93.7GB) #ATI>O—RUT. BTHBXMWYTO%BRELT
Mecab TH.RESRERAT (BRATBFRN(3593093) o

T D%, Word2VecDOEFTIVICHA, (i7OPCZEER U TEMERIEFI150) LebdD T, J71IL&lE
[wiki.model]l TY

model = word2vec.Word2Vec.load(r"/content/gdrive/My Drive/wiki/wiki.model")

/usr/local/lib/python3.6/dist-packages/smart_open/smart_open_lib.py:402:
UserWarning: This function is deprecated, use smart_open.open instead. See the



migration notes for details: https://github.com/RaRe-
Technologies/smart_open/blob/master/README. rst#migrating-to-the-new-open-function
'See the migration notes for details: %s' % _MIGRATION_NOTES_URL

=2 %<, word2veclCK D TR NULESNIEEEE T, BRARMIBZE LU TCTHEL L D,

FI(F. HDIHEEIOEVWEHKRZHRD (THBOHFE) Z. AUELLEBICHNULTHET,

model.wv.similarity('-/FF0O0—", " MHH=E")

/usr/local/lib/python3.6/dist-packages/gensim/matutils.py:737: FutureWarning:

Conversion of the second argument of issubdtype from “int ™ to "np.signedinteger’

is deprecated. In future, it will be treated as “np.int64 == np.dtype(int).type’ .
if np.issubdtype(vec.dtype, np.int):

0.909052

RS RO BNLVOBEZERLT, HEDODRULEZLTHELL D,

results = model.wv.most_similar(positive=['[E=T"','% "], negative=['%"])

for result in results:
print(result)

("EKT"', 0.8083631992340088)

('"FiL', 0.8058691024780273)

("E="', 0.7935012578964233)

('"ZE"', 0.7932999134063721)

('"t—1Y', 0.7898644208908081)

("J>F21T", 0.7862237691879272)

("2, 0.7817065715789795)

("JIVDIT—HEET"', 0.7781429290771484)
("OA>RAF> - )NJOT«F ', 0.7737889289855957)
("EXK', 0.7725479602813721)

/usr/local/lib/python3.6/dist-packages/gensim/matutils.py:737: FutureWarning:
Conversion of the second argument of issubdtype from “int® to “np.signedinteger’



is deprecated. In future, it will be treated as “np.int64 == np.dtype(int).type .
if np.issubdtype(vec.dtype, np.int):

results = model.wv.most_similar(positive=['-/F0O—"','SwiH—"'], negative=["H}
BR'])

for result in results:
print(result)

("UAFRIL - XwS', 0.8135743141174316)
("thibfES ", ©.808011531829834)

("ThHZESE", 0.7859162092208862)

("AHIFA", 0.7841384410858154)
('O7FDJ>——"3", 0.782444179058075)

('"=HFKE"', 0.7785511612892151)

("AW ', 0.7772841453552246)

("PDURFT«77—_/ -OFDTR', 0.7740367650985718)
('Ta4Id-NXYSR—7", 0.7732782363891602)
(*/NEHE ', 0.7729653716087341)

/usr/local/lib/python3.6/dist-packages/gensim/matutils.py:737: FutureWarning:

Conversion of the second argument of issubdtype from “int® to “np.signedinteger’

is deprecated. In future, it will be treated as “np.int64 == np.dtype(int).type .
if np.issubdtype(vec.dtype, np.int):

word2vecZfER T DT LT, HEEOHIELIRIRECIRDE LT,

CORT NUVISEFHEICRDZIEIDT, CCHBEZ1—ITILRY MNIJ—0ZBWNBCET, ZINALX—)L
DFEETILRE, KDERNRMERSENZZISNET,
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All Rights Reserved Copyright (C)Moripower CO.,LTD.

[EREDERID S X

All Rights Reserved Copyright (C)Moripower CO.,LTD.




E{REDERD S X

» 9%H (Classification)

> YDRtRIE (Detection)

» TOA>ZF—>3> (Segmentation)

> BEMETE (Human Pose Estimation)  etc...

All Rights Reserved Copyright (C)Moripower CO.,LTD.

%8 (Classification)

BR(ICAINE> TLWBIHhEFEl (1 DotH)

BERDNE

ES ] x

EHOEEEIEsTwTh
HARlD

All Rights Reserved Copyright (C)Moripower CO.,LTD.




YiAtRE (Detection)

BEERDEZ (AN E > TV ZETFR ((IEETSR)
PEIR

[N« 2 ORI X
MR R EORERZ

All Rights Reserved Copyright (C)Moripower CO.,LTD.

IO A>F7—2 3> (Segmentation)

EO)LEAIT. EOfEEICE L TWLWBIHhEFH

> YT wD - BOAFT—23> (Semantic Segmentation)
. ETJTILBAIT., EDUSRICET DN FEI
> 12AFR - 2T AFT—23> (Instance Segmentation)
.. EDTILVEAIT, ADTSAD. EDEKICET DT
PERTAYES AVARVR -
TTER EH AT —a ¥ BEA YT —3ea3 P

All Rights Reserved Copyright (C)Moripower CO.,LTD.




REMETE (Human Pose Estimation)

ABIDREEIDLEZ T8l

H 88 : https://nanonets.com/blog/human-pose-estimation-2d-guide/
HAEEER : https://qgiita.com/KYoshiyama/items/9f5f5a13f957e138380b
All Rights Reserved Copyright (C)Moripower CO.,LTD.

Tty hEF

All Rights Reserved Copyright (C)Moripower CO.,LTD.




DFEDT—SF1Zwv &

KR FY—=D(EONDED

» MNIST _http://yann.lecun.com/exdb/mnist/
FEEHF 1003 7A
32pxx32pxE/ 20O

» CIFAR-10  https://www.cs.toronto.edu/~kriz/cifar.html
105X 6,000
32pxx32px 5 —

» ImageNet http://www.image-net.org/
205X 1,400 5 M DEHRDURL

All Rights Reserved Copyright (C)Moripower CO.,LTD.

FADFE

FHAH_—21—FILFRY hT—72 (CNN)

I8

BREIRNNT —FF7TF+

> AlexNet (2012) ... BUSERICHIH TREFZZFA LI, RZ8E

» ResNet (2015) ... AECHKEEZLOIM T 2EREFZDEAN, FEZ152E
» NasNet (2016) .. EF)UIBEDRE(LEITD.

» MobileNet (2017-2019) ... BE2FEF)L,

All Rights Reserved Copyright (C)Moripower CO.,LTD.




B IL—LT—DDIEEHETIL

» TensorFlow
https://www.tensorflow.org/api_docs/python/tf/keras/applications

» PyTorch

https://pytorch.org/docs/stable/torchvision/models.html

ﬁﬁﬁ\ SR@%”%E\ :le\ (?%H#Fﬂﬂ) \
EERSNTWDIL—LAD—TIRENSFERTDI T —FTIF Vv ZIEET D

All Rights Reserved Copyright (C)Moripower CO.,LTD.

PRIRE DT —F 1z b

» COCO http://cocodataset.org/
805X 33K

INI2F A DORY DR, BIADFT—23> F—IRA> b FvrT>3> (GiA
X) OFI)TF—=23>

» PASCAL VOC2012 http://host.robots.ox.ac.uk/pascal/VOC/voc2012/
JA>ARTERSNZT -5ty b
INT2F A ORY DR, BOAT—23a>, TEIPARD/N =YD ) F—>3>
» Open Images Dataset https://storage.googleapis.com/openimages/web/
Google "N U TWWBHRBRADFT —4Ftzw b
BHRURLIC. I\D>F a2 ORvOR, ©OAFT—2 3>, EEEDT7 /F—>3>

All Rights Reserved Copyright (C)Moripower CO.,LTD.



YRR DFE

» R-CNN (Region-based CNN)
» R-CNN [2013] / Fast R-CNN [2015] / Faster R-CNN [2015]
» YOLO (You Only Look Once)

» YOLO [2015] / YOLOv2 [2016] / YOLOv3 [2018]
https://pjreddie.com/darknet/yolo/

» SSD (Single Shot Detector) [2016]
https://github.com/weiliu89/caffe/tree/ssd

» RefineDet [2017]
https://github.com/sfzhang15/RefineDet

» M2Det [2018]
https://github.com/qijiezhao/M2Det

All Rights Reserved Copyright (C)Moripower CO.,LTD.

YMARE DFEDEE

R-CNN — OverFeat — MultiBox — SPP-Net — MR-CNN — DeepBox — AttentionNet —

2013.11 ICLR" 14 CVPR’ 14 ECOV" 14 eV 15 Icov 15 Icev 15

Fast R-CNN — DeepProposal — Faster R-CNN — OHEM — YOLO v1—> G-CNN — AZNet —

Toeuas ok NIPS 15 CVPR' 16 CVPR' 16 CVPR' 16 CVPR' 16

Inside-OutsideNet(ION) — HyperNet — CRAFT — MultiPathNet(MPN) — SSD — GBDNet —
CVPR 16 CVPR" 16 CVPR’ 16 BMVC 16 ECCV” 16 ECCV" 16

CPF — MS-CNN — R-FCN — PVANET —* DeeplD-Net— NoC — DSSD—> TDM — YOLO v2 —

ECCV" 16 ECCV 16 NIPS" 16 NIPSW" 16 PAMI' 16 TPAMI 16 arXiv' 17 CVPR" 17 CVPR" 17

Feature Pyramid Net(FPN) — RON — DCN —» DeNet . CoupleNet— RetinaNet — DSOD —

CVPR 17 CVPR" 17 Qv 17 cov 17 Icov 17 lccw 17 Iccv 17

Mask R-CNN —+ SMN — YOLO v3 — SIN — STDN — RefineDet —» MLKP — Relation-Net —

Icev 17 Iccv 17 arXiv' 18 CVPR" 18 CVPR" 18 CVPR’ 18 CVPR 18 CVPR' 18

Cascade R-CNN —» RFBNet —» CornerNet — PFPNet —+ Pelee —» HKRM — R-DAD — M2Det -

CVPR’ 18 ECCV" 18 ECCV" 18 ECCV 18 NIPS* 18 NIPS’ 18 AAAI 19 AAAL 19

HiB8 : https://github.com/hoya012/deep_learning object_detection

All Rights Reserved Copyright (C)Moripower CO.,LTD.



TOAFT—23>20D7—FY h

» COCO

» PASCAL VOC2012

» OpenlmagesDataset

» LVIS _https://www.lvisdataset.org/

AZRIDR - @IAFT—232DFT—FY
COCO02017DILHE

All Rights Reserved Copyright (C)Moripower CO.,LTD.

TOAFT—2 3> DFE

Y TavD - BIOA T3>

» FCN (Fully Convolutional Network) [2015]
> U-Net[2015]

» SegNet[2015]

» PSPNet[2017]

ADRIDR - BIAFT—23>

» Mask R-CNN[2017]
https://github.com/matterport/Mask RCNN

All Rights Reserved Copyright (C)Moripower CO.,LTD.




ZEETEDT —FZY

» COCO

» MPIl Human Pose Dataset
http://human-pose.mpi-inf.mpg.de/

» Leeds Sports Pose Dataset
https://sam.johnson.io/research/lsp.html

AR—YOEHGDOT -5y

» Frames Labeled In Cinema (FLIC)
https://bensapp.github.io/flic-dataset.html

RED>S—>DFT -5ty b

All Rights Reserved Copyright (C)Moripower CO.,LTD.

HHAHF_1—TILFRY NO—D
Convolutional Neural Networks:CNN

All Rights Reserved Copyright (C)Moripower CO.,LTD.




2HAHF_1—TILRY NI —=DTD
SN

C3: f. maps 16@10x10
- S4:f. maps 16@5x5

C5:layer Fg:jayer QUTPUT
ok 8 10

”
c1: fontuu ma softmaxBEEN
INPUT S@28x2 ps

32x32

S2:f. maps
6@14x1

ADHEZEE 0.90
BO#EX 0.03
CORER 0.02

Full @%x/\ﬁ- Gaussmn connections
_

Y

E

J

J \

Y
et

{88 : Gradient-Based Learning Applied to Document. Recognition. Yann LeCun, L eon Bottou, Yoshua

) ) ) Bengio, and Patrick Haffner
All Rights Reserved Copyright (C)Moripower CO.,LTD. 19

Ei(&S

BT — (FEIBRDH DFED > (F0~255DFE

> FRILER
(R:120, G:220, B:J.U)é *

3NFT—Fpr R o -
N " > HS—ERDEA

Red, Green, Blued 3 F+ > /L

> HS— (EBESHD) DFE
Red, Green, Blue, AlphatD 4 F+7 >

A

10 e

4 » B/ UOEKDSRS
i px BRO1Fv>xIL
55 4 pxx 4 pxdDRGBEIEIZ S

A
v

4 x4 x 3 =48{EDFIETER=ND

All Rights Reserved Copyright (C)Moripower CO.,LTD.
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A G

ARSA RAEBICT S IIE

T+ 2. . F—5DRA

===l [« el !’“ alul ] T—HICH—FIL (T1ILD)
o[ [ | [ ][] ] [ [mmmle]] OHREEHTTRNEES
- ln;utcu;vanr:el #; (Red) - Inp:lt Ch;nn;l #Zn(Gre;n- In;ut C;\ann:al #;( Il;;!) - = '|'%E§Eb‘\}:_tﬁaén5

o
41 |
Kernel Channel #1

]

308

H B8 https://towardsdatascience.com/a-comprehensive-guide-to-convolutional-neural-networks-

1/0/|0
O 3
1|0 ]=T

Kernel Channel #2

1

—498

- — B ENS

Kernel Channel #3
Output

+ 164 +1=-25

|

Bias=1

All Rights Reserved Copyright (C)Moripower CO.,LTD.

7=y

~

g

12

20

30

12

70

37

112

100 25

12

HE8 : https://towardsdatascience.com/a-comprehensive-guide-to-convolutional-neural-networks-

5

max pooling

20

30

112

37

average pooling

13

8

79

20

the-eli5-way-3bd2b1164a53 ’

« MaxT—U>0
Wiz ED

+ Average7—U>7
FHEED

BSALIE T (345 8x K DRI T2 B0\ T,
MaxT— 1 > D %FES Z EHZ N

All Rights Reserved Copyright (C)Moripower CO.,LTD.

the-eli5-way-3bd2b1164a53 »”




VD YW XBEER

> %ﬂ%ﬂ@ﬁfZ(CE@'éﬁEz@uﬁ%ﬂb“1 (100%) (C7xD KD (CIERMET DB

#

H B8 : https://papers.nips.cc/paper/4824-imagenet-classification-with-deep-convolutional-neural-

v v . networks
All Rights Reserved Copyright (C)Moripower CO.,LTD. 23

RS DNEDITENFUIZ

All Rights Reserved Copyright (C)Moripower CO.,LTD.




R IFA

CIFAR-107—4&tw h&EFE> T, AWM TOWIEHFNIDFEL THEL L D,

CIFAR-10(%. ILVRC2012TEms UTzAlex-netM&RIDEE(CERDTZE> b2 KFDAlex Krizhevsky K
HMERK U Ic BT —5 Y hTT,

F—Atv M 32pxx32pxH-1 X, RGBAS—D6AMDEFNESENTE D, MITHBEIELRE10
BREDISAICHEENTUVET,

F—5tv FDOAKWeb :
https://www.cs.toronto.edu/~kriz/cifar.html

—
—

ZCFHEIDL

BT —5 DiLHEH

F—4¥Lik (Data Augmentation)

BMHAHF_1—T)LRY D—2 (CNN) DEESE
FBRPDF TV IRA > NOIERR SRS . FBZEEPNSEBMRT D 5E
o AUDHILDFT—FtY FDIEDS

SATSUDA MR-k

JOJSATERTSSAISUZAR—bUET.
SEEUATDSATSUZEERLET.

e numpy --- NumPy(https://numpy.org/) #MEETE(CERUET.

e matplotlib --- matplotlib(https://matplotlib.org/) 2= J DiHEI(CERLET .

e tensorflow --- TensorFlow(https://www.tensorflow.org/?hl=ja) —1—3)Lxv DO —0%Z{EFH
IBEHDIL—LT—ITY,

e tensorflow.keras - Keras(https://keras.io/ja/) TensorFlowdD>w /\—T79,

e sklearn --- scikit-learn(https://scikit-learn.org/stable/) ##=ZB D>+ TS UTT,

Ipip install matplotlib --upgrade

Collecting matplotlib

[1[?251 Downloading
https://files.pythonhosted.org/packages/4e/11/06958a2b895a3853206dealfb2a5bl1bfe44
£626190745987612af9c8f2c/matplotlib-3.1.2-cp36-cp36m-manylinuxl_x86_64.whl
(13.1MB)

K | R | 13.1MB 4.8MB/s
[J[?25hRequirement already satisfied, skipping upgrade: kiwisolver>=1.0.1 in
/usr/local/lib/python3.6/dist-packages (from matplotlib) (1.1.9)
Requirement already satisfied, skipping upgrade: cycler>=0.10 in
/usr/local/lib/python3.6/dist-packages (from matplotlib) (0.10.0)
Requirement already satisfied, skipping upgrade: python-dateutil»>=2.1 in



/usr/local/lib/python3.6/dist-packages (from matplotlib) (2.6.1)
Requirement already satisfied, skipping upgrade: numpy>=1.11 in
/usr/local/lib/python3.6/dist-packages (from matplotlib) (1.17.4)
Requirement already satisfied, skipping upgrade:
pyparsing!=2.0.4,1=2.1.2,1=2.1.6,>=2.0.1 in /usr/local/lib/python3.6/dist-packages
(from matplotlib) (2.4.5)
Requirement already satisfied, skipping upgrade: setuptools in
/usr/local/lib/python3.6/dist-packages (from kiwisolver>=1.0.1->matplotlib)
(41.6.0)
Requirement already satisfied, skipping upgrade: six in
/usr/local/lib/python3.6/dist-packages (from cycler>=0.10->matplotlib) (1.12.0)
[J[31mERROR: albumentations ©.1.12 has requirement imgaug<®0.2.7,>=0.2.5, but
you'll have imgaug ©0.2.9 which is incompatible.[l[@m
Installing collected packages: matplotlib

Found existing installation: matplotlib 3.1.1

Uninstalling matplotlib-3.1.1:
Successfully uninstalled matplotlib-3.1.1

Successfully installed matplotlib-3.1.2

# SATSUDA2R— b
import numpy as np
import matplotlib.pyplot as plt

# TensorFlow 2.xRZfED

%tensorflow version 2.x

import tensorflow as tf

from tensorflow.keras import models, layers, regularizers

from tensorflow.keras.datasets import cifarle

from tensorflow.keras.preprocessing import image

from tensorflow.keras.preprocessing.image import ImageDataGenerator
from tensorflow.keras.callbacks import ModelCheckpoint

# TensorFlow®D/\—=3>
print(tf. version_ )

from sklearn.model selection import train_test split
from sklearn.metrics import confusion_matrix, classification_report

# matplotlib M HZE J— NIJW o LI(CHiE T DIZSHDE
%matplotlib inline

TensorFlow 2.x selected.
2.0.0

T —& DFd+AF*



CIFAR-107—41wv hZEFHAFEL L D,
Kerasd ZE> TCT—HZHMHAHET,

(x_train, y _train), (x_test, y_test) = cifarl@.load_data()

Downloading data from https://www.cs.toronto.edu/~kriz/cifar-10-python.tar.gz
17@599@96/170498971 [==============================] - 4S eus/step

T =DM

HAAALET =Y FORBZHERELEL LS.

print('7—4~%")

print('x_train type:', type(x_train), x_train.dtype)
print('y_train type:', type(y_train), y train.dtype)
print('x_test type:', type(x_test), x_test.dtype)
print('y_test type:', type(y_test), y_test.dtype)

print('\niT#, Z1%")

print('x_train shape:', x_train.shape)
print('y_train shape:', y_train.shape)
print('x_test shape:', x_test.shape)
print('y_test shape:', y test.shape)

S—9H

x_train type: <class 'numpy.ndarray'> uint8
y_train type: <class 'numpy.ndarray'> uint8
x_test type: <class 'numpy.ndarray'> uint8
y_test type: <class 'numpy.ndarray'> uint8

ITH, FIE

x_train shape: (50000, 32, 32, 3)
y_train shape: (50000, 1)

x_test shape: (10000, 32, 32, 3)
y_test shape: (10000, 1)

F—AR(IVITNHBNumMpy.ndarray (B5) . FSRUEETTI,
JIfE>—4 (550,000, i —41(%£10,0004H0DFE 7,

BT — 45 DL A

BHGOT—FE. ETRILS EOBIEROEEDTT.
T—IDRARIE(32, 32, 3) TUTZ, DFED. 32ET0@ILx32ET@ILD. RGBFv>FRIL (IR, #&. BD



31EXE) DENMEINSNTNET,

RGB(FEZNEN. 0~255DETRLFET.

TS DOIRE. BIFEHRNPRGBA (RGB+ZEME) DIBEIX(32, 32, 4). E/VODHZAR(32, 32, 1) (C
ANDL x-J8

Tld. MFBDT—FDHEZRTHEL LD,

print(x_train[@])

[[[ 59 62 63]
[ 43 46 45]
[ 50 48 43]

[158 132 108]
[152 125 102]
[148 124 103]]

[[ 16 20 20]
[ o 0]
[ 18 0]

0 o©

[123 88 55]
[119 83 50]
[122 87 57]]

[[ 25 24 21]
[ 16 7 0]
[ 49 27 8]
[118 84 50]
[120 84 50]
[109 73 42]]

[[208 170 96]
[201 153 34]
[198 161 26]

[160 133 70]
[ 56 31 7]
[ 53 34 20]]

[[180 139 96]
[173 123 42]
[186 144 30]

[184 148 94]



[ 97 62 34]
[ 83 53 34]]

[[177 144 116]
[168 129 94]
[179 142 87]

[216 184 140]
[151 118 84]
[123 92 72]]]

RYIDEZRD [59, 62, 63] (F. R (FR) H'59. G (#&) H'62. B (F) M63LWLWDSEKTTI.
EARBIZDON, RTHFELLD,

10 4

03 4

06 4

04+

02 A

0.0 4

# matplotlibTIEta(Fe~1DHH T e I DL ENHDDT. 255TH|D

color r = 59 / 255 # 7§
color g = 62 / 255 # #F
color b = 63 / 255 # &

# BTHEODRY
plt.fill([¢,0,1,1], [9,1,1,0], color=(color_r, color_g, color_b))
plt.show()

00 0z 04 G 0.a 10

ERDE LRBOSX5ETILDOREREZHEL CHDE. UTDLDICRDET,

y_num
X_num

# sxsdOHYTJ 70w ~

f, axarr = plt.subplots(y_num, Xx_num, figsize=(x_num, y num))

for i in range(x_num):
for j in range(y_num):

# G



color_r = x_train[@, j, i, @] / 255 # &
color_g = x_train[@, j, i, 1] / 255 # #x
color b = x_train[@, j, i, 2] / 255 # &

axarr[j, i].fill([9,0,1,1], [9,1,1,0], color=(color_r, color_g, color_b))

# AEUZHET
axarr[i, j].get_xaxis().set_visible(False)
axarr[i, j]l.get_yaxis().set_visible(False)

EEEER

CDLDRBIFIRZEI2X32WANTZEDHNEHER T I,

BERERZRTHELL D,
[IEHES ZEOD>THEAULET.

plt.imshow(x_train[@])
plt.show()




SNILORBERTHEELL S,
ZDOT—FtY MCABESNTVD IS AF10EE, SNILICF>ISAZRIBEIMEMENTNET,

E O5R%

0 airplane (FRiT1H4%)

1 automobile (BEE)

2 bird (B)

3  cat (J8)

4  deer (B8)

5 dog (R)

6 frog (AIIL)

7  horse (5)

8  ship (fin)

9 truck (b=ZwvY)

HFETE>ANMDISNDT, ISRABEERELTHEET,

# NTTVEE TS REDR AT

class_names = {0:'airplane', 1:'automobile', 2:'bird', 3:'cat', 4:'deer', 5:'dog’,
:'"frog', 7:'horse', 8:'ship', 9:'truck'}
# TS A

num_classes = len(class_names) # 10

IR —F1IKMBDSNIILZRTHELL D,

# HAIDT—H (T DISNIL
y _train[o]

array([6], dtype=uint8)

1IMBDOEHRDOSNILE [6] TUT.
[6] (CHETDISREERRLET,

# DS RALZ%ZEERN

class_names[y_train[6, 0]]



"frog’

IMEOERIC(E [HIIL] OSNILADITFENTUVELSE.

MDEFRERTHEL £ S

# HGZEINTRRNT DEE
def show _img(x, y):
plt.clf()

# X
plt.figure(figsize=(10, 8))

# 30MDE Rz RN

for i in range(0, 390):
plt.subplot(5, 6, i+l)

# IS RABERR
plt.title(class names[y[i]], fontsize=8)

# B2 RIS
fig = plt.imshow(x[i])

# AEUZHET
fig.axes.get xaxis().set_visible(False)
fig.axes.get_yaxis().set_visible(False)

show_img(x_train, y_train.flatten())

<Figure size 432x288 with @ Axes>



automobile automobile

S —IDNT

RT = DTS XD MR LELL D,

plt.hist(y_train, bins=num_classes, rwidth=0.8)

(array([5000., 5000., 5000., 5000., 5000., 5000., 5000., 5000., 5000.,
5000.1),

array([0. , 0.9, 1.8, 2.7, 3.6, 4.5, 5.4, 6.3, 7.2, 8.1, 9. 1),

<a list of 10 Patch objects>)



5000 4

4000 1

3000 4

2000 4

1000 4

IRTDTSANS5,0000FDEFFENTHED. wWHIFHDFEA.

HILIE

IERE

BEDIEFO~255T LT,
CDOFRFTIHMEDFEENL K FB (CEFEA N DT, 0~ 1DHHE (CEHRUF T,

# 0~ 1DFIPH (CEIR T DT, 255TH|D

x_train = x_train / 255.0

x_test = x_test / 255.0

print(x_train[@])

[[[e

[o.
[o.
[o.
[o.
[o.

[[e.

.23137255
16862745
19607843

61960784
59607843
58039216

0627451

[o.

[0.
ro.
[o.
[0.

[[e
[0
[0

07058824

48235294
46666667
47843137

.09803922
.0627451
.19215686

.24313725
.18039216
.18823529

.51764706
.49019608
.48627451

.07843137
.03137255
.34509804
.3254902

.34117647
.09411765

.02745098
.10588235

.24705882]
.17647059]
.16862745]

.42352941]
.4 ]
.40392157]]

.07843137]

]
]

.21568627]
.19607843]
.22352941]]

.08235294]

]

.03137255]



[0
[0
[0

[[o

[0.
[0.
[0.
[0.
[0.

[[e.
[0.
[0.
[0.
[0.
[0.

[[e.
[0.
[0.
[0.
[0.
[0.

REEST — S DD E

.4627451
.47058824
.42745098

.81568627
78823529
77647059

62745098
21960784
20784314

70588235
67843137
72941176

72156863
38039216
3254902

69411765
65882353
70196078

84705882
59215686
48235294

(]

.32941176
.32941176
.28627451

.66666667
.6
.63137255

.52156863
.12156863
.13333333

.54509804
.48235294
.56470588

.58039216
.24313725
.20784314

.56470588
.50588235
.55686275

.72156863
.4627451
.36078431

.19607843]
.19607843]
.16470588]]

.37647059]
.13333333]
.10196078]

.2745098 ]
.02745098]
.07843137]]

.37647059]
.16470588]
.11764706]

.36862745]
.13333333]
.13333333]]

.45490196 ]
.36862745]
.34117647]

.54901961]
.32941176]
.282352941]]

REEICERT T —YZ2NELTHEFT,
R = DS E2EZRET —F ELFET,

x_train, x val, y train, y val = train_test split(x_train, y train, test size=

random_state=

print (' —S 4% ', len(x_train))

)

print('MEET— 4. ', len(x_val))

kS — S fFH:
WRET — D14

40000
10000

)



# T—H Do
plt.hist(y_train, bins=num_classes, rwidth=0.8)

(array([4050., 4016., 3958., 4010., 3993., 3969., 4075., 3976., 3984.,
3969.1),

array([0. , 0.9, 1.8, 2.7, 3.6, 4.5, 5.4, 6.3, 7.2, 8.1, 9. 1),

<a list of 10 Patch objects>)

4000 4

3500 4

3000 4

2500 1

2000 4

1500 4

1000 4

300 1

HNFTUZEDone-hot X ~NLAE

SRIVICIFO~OD AT T UEHENIIBINSNTULE U,
HFTUZEREIZOFEETIHRIFTHADT. one-hotRXT MLUICEALZET,
one-hot R ML &, ZEITDISADA T YVIRDH 1, KDL 0 &SN TWLBESITT,

1)

[1,0,0,0,0,0,0,0,0,0] # O:airplane
[0,1,0,0,0,0,0,0,0,0] # 1:automobile
[0,0,1,0,0,0,0,0,0,0] # 2:bird

[0,0,0,0,0,0,0,0,1,0] # 8:ship
[0,0,0,0,0,0,0,0,0,1] # 9:truck

[FHFTUZEZone-hotRXT NUICZEH T I T,

# S)LMDone-hot 7T LAk

y_train = tf.keras.utils.to_categorical(y_train, num_classes) # 4k —5D5N)L
y_val = tf.keras.utils.to_categorical(y_val, num_classes) # WMalT—5DSN)L
y_test = tf.keras.utils.to_categorical(y_test, num_classes) # T —5DSNIL

print(y_train[:5])



[[e.
[0.
[1.
[0.
[o.

0. 0. 0. 0. 0. 0.
0. 9. 0. 0. 1. 0.
0. 0. 0. 0. 0. 0.
0. 9. 0. 0. 0. 0.
0. 0. 0. 0. 0. 1.

0. 0. 1.]
9. 0. 0.]
9. 0. 0.]
0. 1. 0.]
9. 0. 0.]]

> —~¥L5k (Data Augmentation)

FBT A ERDEEHRED VI DIMIURNSKIELITDIET,
TEEY,

— S EOEN EIFUEEREDBE_ENYERRF

BROKBUDFEFRY > TA— BREFDF— 2 — MILLKTREFTOTNET,

ER51 A :

TOEf

R&

El¥x

ZoF nkilvikE

=

-bhThiBEORE

- BEO—Ean T

-fEFEEEhTL | - BROBEHTEDHS | - AERENTROE | FLi72r—83
i B Il BiTaRE IF (ealibration) & | - i8EE L TREO =2
zab—kF 5 & LI ViR = hic] g
hTF=u7 b J 4 WA x A +bF 2 bOEFE

- —

- 1 A N
. X - A ottt - - fE 2 aEAL
- RGBMbFh ¥ E ,1; B _\_,g - BEo—HEER [:Jﬂ 2
_EBENBICLE) PeBO | men-gmhemiy | LS
4 XhiRF 2 [£520& ot LEEE EERT £ iy AL Sl
4 o] AbtE &= H T
AFIEL S f.'_}r.;%'ft S0 BETE L9 B hO—ILF 5

https://github.com/afshinea/stanford-cs-230-deep-learning/blob/master/ja/cheatsheet-

deep-learning-tips-tricks.pdf

Keras|C (&5 —FHLRD IO DIEE
https://keras.io/ja/preprocessing/image/

HARSNTVET.

IEIEE’("@”B@“EUAH ERIEETDE. SAHACEGEMTIUET,

i’e‘/uo

o BROTVDEDD [AE] ° ME] (CE®RNGDBE(F. BERRER(FITU




PIZ(EEREDE T REDDEGZ DT DHE. L FTRELTULERDS EBHRAED O TUEWVET,
BERIC. BICEENGDHAER. BZARS<IMIUTREWTIFERA (ESHOBEKRRLE) .

# I\ FHAXZ=HRDHD
batch_size = 64

# ImageDataGenerator

datagen = ImageDataGenerator(rotation_range=30, # [T D A EEDH [
width_shift range=0.1, # HCIT5THEG
height_shift_range=0.1, # MECTBTEE
horizontal flip=True, # KPICRIZTD
zoom_range=0.1, # A—LTDEE
channel_shift_range=0.05) # Ht(CMEZ 29 P

# W —YZT— Ik
train_generator = datagen.flow(x_train, y_train, batch_size=batch_size,
shuffle=False)

# ZERTOHEF
show_img(x_train, [np.argmax(y) for y in y train])

<Figure size 432x288 with @ Axes>



fruck

v &
0

automobile

@t

frog

~ 13

fruck horse

# TR Uiz E{
X, y = next(train_generator) # xW\T—#HLgkUHEE. yISNIL
show_img(x, [np.argmax(yi) for yi in y])

<Figure size 432x288 with @ Axes>



fruck

airplane

airplane

A

frog

frog
dog

automobile

frog

gﬂ

i
13

g
b

o % R

EFI)ILOEE
BUFZEIRD YR T TlE. BHAFZ1—TILRZY NDO—TONWEBZhESNTLET,
BSHAH—1—T)L=7%wY KJ—77 (Convolutional Neural Network : CNN)

BHAHFZ1—TILRY hD—0&F [BHAHE] & [T—-UJE] Z#ERIZZ1—3ILRY hDJ—
JTY,

BHAHBTE. NSRRI 1LY (IH—FIL) ZES> TALOFEEMEUET.

T—U>JEEMax (RXfE) T—U>JX2Average (FF19) T—U> T LW IEBENSD D, [BHRORKX
EYERERD D ETRREENLET.
ESRERDBEJFRELOBIIZEZVDT. MaxT— U2 P02BNB T ENZNTT,

BnE

BIAFHE & MaxT—U> T8 ZWSDNERET,

BHIDB(IC(EATIDAAR ZIEETDIVENSDFEIDT, SEDT—FDIIRTHSD (32,

32, 3) ZIEELFEY,

BHAHETIE. H—FRILDTAX EH—FRINEZEENEIFTITESITHNERI ARSI R
EERELET,

Fzrz. N\Fa>0J ZIEIT D ET. BEHFAH LD TEENVNESKIEDTEED, BEROIRDIE

BOIRBRENICK KRRBDDZEHEFET.

thhiE



COETIVICIEREICHOFERREZEHSE VO T, HAOBICIIEEERE ZERAUET,
FENBOE NIRRT TIDT, Dense BISEIHIIC, LRTICEMRT D (FiBILT D) mENHDET,
ZCZT. Dense BogIC., FiB{EZITD BEEHET,

BREDBOHAE. TNTNDUSA(TERETDERICUIZVLDT, EHEEIEIL softmax ZfERLE

g_o
SEF 10 VSR(EHFEUEFIDOT. BAHBOREDEDI Y MMIL 10 ZEEELFE T,

FI(INSREIHAHZ21—FILRY ND—DZERLTHEL& D,

# ETILDESR
model = tf.keras.Sequential([

#--- ENg --- #

# BHINHE

layers.Conv2D(32, kernel size=(3,3), strides=(1,1), padding='same’,
activation="relu', input_shape=(32,32,3)),

# MaxT—U> g

layers.MaxPool2D(pool size=(2,2), strides=(2,2)),

# # BHINFE
layers.Conv2D(64, kernel_size=(3,3), strides=(1,1), padding='same"',
activation="relu'),

# MaxT—U> g
layers.MaxPool2D(pool_size=(2,2), strides=(2,2)),

# Pl
layers.Flatten(),

# --- HOE --- #

Ve AN ]
# &EEE

layers.Dense( , activation="relu'),
layers.Dense(num_classes, activation='softmax'),

D

# BT )LODMEIEEH )
model.summary ()

Model: "sequential”

Layer (type) Output Shape Param #

conv2d (Conv2D) (None, 32, 32, 32) 896

max_pooling2d (MaxPooling2D) (None, 16, 16, 32) 0




conv2d_1 (Conv2D) (None, 16, 16, 64) 18496

max_pooling2d_1 (MaxPooling2 (None, 8, 8, 64) 0
flatten (Flatten) (None, 4096) 0
dense (Dense) (None, 128) 524416
dense_1 (Dense) (None, 10) 1290

Total params: 545,098
Trainable params: 545,098
Non-trainable params: @

EFI)IZI2I)INAMILUET,
HFTUDFETIDT, EKEEE [categorical_crossentropy] Z{FERUET,
SHEREERE. ENKBSWVWEULKDEETEENZERY laccuracy] ZIEBEULET,

model.compile(optimizer="adam",
loss="categorical crossentropy"',
metrics=["accuracy'])

N
i

FERPCTFIVIRAS hERIFTD

HmFE (C (RN BBENSDEITDT, FBZFEPTHILIED., FFEETHNSHIET DDA
ZRERIATHETFELLD,

Google Colaboratory (FERA128FEEHR CHEAIT D ENTETEIN, BRAICEGMNEDSRES 25
a. RELUTOLRWETILIFHIBRENTUEWVET,

T T, FHROEPTETILOEZBHDEHZREFLUTHE, REIFBI IR EHRENASEBRATEDLD
(CUFET,

Google RSATICIRFLEI DT, Google RS TEZIY I MUET,

from google.colab import drive
drive.mount('/content/drive")

Go to this URL in a browser: https://accounts.google.com/o/oauth2/auth?
client_1d=947318989803-
6bn6qk8qdgfandg3pfee6491hcObrcdi.apps.googleusercontent.com&redirect_uri=urn%3aiet
f%3awg%3aoauth%3a2.0%3aoob&response_type=code&scope=email%20https%3a%2fk%2fwww.goog
leapis.com¥%2fauth¥%2fdocs.test%20https%3a%2f%2fwww.googleapis.com¥%2fauth%2fdrive%20



https%3a%2f%2fwww.googleapis.com%2fauth%2fdrive.photos.readonly%20https¥%3a%2f%2fww
w.googleapis.com¥%2fauth%2fpeopleapi.readonly

Enter your authorization code:

Mounted at /content/drive

TRy IS ELLETIVEREF T DIZHDILHEH N TY,
FBZITD o N AT2IICHEWEI DI LT,

BIRYIRTECETIV (FZEFEH) ZREFLTINET.

# RAFEEDI (X
save_path = '/content/drive/My Drive/'

# RMFIDIT7AILA
save_filename = 'cifarle _weight_ {epoch:02d}.h5"’

# FTVIRA> b
checkpoint = ModelCheckpoint(save path + save_filename,
save_weights only= ) # BEHTITEGRAT

ImageDataGeneratorz > ¥4

= C WRNWKFBZITVET,
ImageDataGenerator ZFIFB L TEBZITDI(C(F. ZfENET,

# B ETRY O EOFH
history = model.fit_generator(train_generator, # T —5D
ImageDataGenerator

steps_per_epoch=(len(x_train)//batch_size), # 1T/RwIDHI(C
generatorMA 25> T)LI\WFH (—BKHICET—F%+/ Ny FHAX)

epochs=10, # TRV
validation data=(x_val,y val), # AL —4
callbacks=[checkpoint]) # TRW O T

[CETITDUHE (FTWVIRA> NERIE)

Epoch 1/10

625/625 [==============================] - 43s 70ms/step - loss: 1.6757 -
accuracy: 0.3951 - val_loss: 1.4172 - val_accuracy: 0.4893

Epoch 2/10

625/625 [==============================] - 41s 66ms/step - loss: 1.4010 -
accuracy: 0.5044 - val_loss: 1.3342 - val_accuracy: 0.5204

Epoch 3/10

625/625 [==============================] - 41s 65ms/step - loss: 1.2957 -

accuracy: 0.5378 - val_loss: 1.1343 - val_accuracy: 0.5919
Epoch 4/10



625/625 [==============================] - 415 65ms/step - loss: 1'2226 -
accuracy: 0.5669 - val loss: 1.0808 - val accuracy: 0.6162

Epoch 5/10

625/625 [==============================] - 41s 65ms/step - loss: 1.1758 -
accuracy: 0.5830 - val loss: 1.0729 - val_accuracy: 0.6312

Epoch 6/10

625/625 [==============================] - 40s 65ms/step - loss: 1.1412 -
accuracy: 0.5944 - val_loss: 1.0249 - val_accuracy: 0.6416

Epoch 7/10

625/625 [==============================] - 41s 65ms/step - loss: 1.1060 -
accuracy: 0.6083 - val loss: 0.9996 - val_accuracy: 0.6467

Epoch 8/10

625/625 [==============================] - 41s 65ms/step - loss: 1.0738 -
accuracy: 0.6220 - val_loss: 1.0382 - val_accuracy: 0.6412

Epoch 9/10

625/625 [==============================] - 41s 66ms/step - loss: 1.0535 -

accuracy: 0.6289 - val loss: 0.9869 - val _accuracy: 0.6550

Epoch 10/10

625/625 [==============================] - 41s 66ms/step - loss: 1.0379 -
accuracy: 0.6345 - val loss: 1.0154 - val accuracy: 0.6505

i UleF 8z BRI %5 TRIFBEHDEH I 7 A IV EHRIHAFHFET .

# # AEUEETILOEIZ FHHFAD

# model.load weights(save path + 'cifarle weight ©01.h5")

# # GiZH 5% EZHH

# history = model.fit_generator(train_generator, # BT —5D
ImageDataGenerator

# epochs=20, # TRV IOH

# validation_data=val_generator, # RalT—5D
ImageDataGenerator

# callbacks=[checkpoint]) # TRV O EICFTYVIRA >
NRAF

# FEOWRZEIT S ITRR

# 1RK

plt.figure()

plt.plot(history.epoch, history.history['loss'], label='Train Loss"')
plt.plot(history.epoch, history.history['val loss'], label='Validation Loss")
plt.xlabel('Epoch")

plt.ylabel('Loss")

plt.legend()

plt.show()
# IEff2R

plt.figure()
plt.plot(history.epoch, history.history['accuracy'], label='Train Accuracy")



plt.plot(history.epoch, history.history['val accuracy'], label='Validation
Accuracy')

plt.xlabel('Epoch")

plt.ylabel('Accuracy")

plt.legend()

plt.show()

= Train Loss
16 - Validation Loss

— Train Accuracy
0.40 1 Validation Accuracy

0 2 4 G 8
Epoch

s
FRRF—S%ES THRETNET,
HICTRPF—FERBLTHEEL & D,

# TART—FDIN)L
y_test_flat = [np.argmax(i) for i in y_test]

# HRZERR
show_img(x_test, y_test_flat)



<Figure size 432x288 with @ Axes>

autemobile

# HEam
y_pred = model.predict(x_test)

DRDEF. 10EDFEIETT .
UL A>T YVIRICHET BDISATHDIEREZRLUTNET,
OFBHDEZRNI S0 (airplane : RiTHE) ThHDHEXK,
1BBHDERNISX1 (automobile : BEIE) THDIHEX - ELWDEABTY,

HmIERZR TCHERLL D,

np.set_printoptions(suppress=True) # ndarrayZprint() UJZF(CHEER S LIR0Y

# BVIDT A RT—H(Ch I DHEmss R
print(y_pred[@9])

[0.00725065 0.16515839 0.01526058 0.3431847 ©.00276589 0.26259407
0.07100509 0.00309915 0.04540357 0.08427792]



SO F—FBEENBEN OIS AICHFEI D ECLET,
numpy.ndarray O T—HFEARSLMED1 > 7 v IR ZES T BICIE, ZEALET,

# ROHERNEWNT S ADIE
pred_class = np.argmax(y_pred[©0])

print('EHERNEHWNISADHE: ', pred_class)
print('2>XA%: ', class_names[pred_class])

REEENEWISADE: 3
DS5R%: cat

DT AR —=FEFESE>27EM RTHFEL LD,

# 1B & THIZRR T DB

def show_img_pred(x, y_true, y_p):
plt.clf()
plt.figure(figsize=(15, 10))
for i in range(0, 30):

title = '[0]" if y_true[i] == y_p[i] else '[X]'
title += class_names[y_true[i]] + '/' + class_names[y_p[i]]

plt.subplot(5, 6, i+l)

plt.title(title, fontsize=8)

fig = plt.imshow(x[1i])

fig.axes.get xaxis().set_visible(False)
fig.axes.get _yaxis().set_visible(False)

# HEENEVWISADMEZEIANCT S
y_pred_flat = [np.argmax(yi) for yi in y_pred]

# B ETHZRER
show_img_pred(x_test, y test_flat, y_pred_flat)

<Figure size 432x288 with @ Axes>
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# EETHEDO S AL U R MZED
y_test_class_names = [class_names[x] for x in y_test flat] # IEfEDSNIL
y_pred_class_names = [class_names[x] for x in y_pred_flat] # Tll45%

# TRIEDRIR
print(classification_report(y_test _class_names, y_pred_class_names))

precision recall fl-score  support

airplane 0.73 0.70 0.72 1000
automobile 0.69 0.83 0.75 1000
bird 0.70 0.48 0.57 1000

cat 0.59 0.34 0.43 1000

deer 0.65 0.52 0.58 1000

dog 0.71 0.45 0.55 1000

frog 0.50 0.90 0.64 1000
horse 0.70 0.77 0.73 1000
ship 0.85 0.73 0.79 1000
truck 0.61 0.83 0.70 1000



accuracy 0.66 10000
macro avg 0.67 0.66 0.65 10000
weighted avg 0.67 0.66 0.65 10000

ENENDISAMMACERDFESNTVDDH, ERITHTRTHEL &L D,

# IR[FTH 7zt S D B AL

def plot_confusion_matrix(test list, pred_list):

# TRFTH 2R R
cm = confusion_matrix(test_list, pred_list)

fig, ax = plt.subplots(figsize=(7,7))
im = ax.imshow(cm, interpolation='nearest', cmap='Blues')
ax.figure.colorbar(im, ax=ax)
ax.set(xticks=np.arange(cm.shape[1]),
yticks=np.arange(cm.shape[@]),
xticklabels=class_names.values(), yticklabels=class_names.values(), #
DS R4%8 RN
ylabel="True label’,
xlabel="'Predicted label')

thresh = cm.max() / 2.
for i in range(cm.shape[©@]):
for j in range(cm.shape[1]):
ax.text(j, i, em[i, jI,
ha="center", va="center",
color="white" if cm[i, j] > thresh else "black")

# xihDSN) L% bz

for ax in fig.axes:
plt.sca(ax)
plt.xticks(rotation=75)

fig.tight_ layout()

return ax

# IR [FAT 51 % fil
plot _confusion matrix(y_test class_names, y pred_class_names)

<matplotlib.axes. subplots.AxesSubplot at Ox7f88cca27438>
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FEFEEDEFTILEIRIVVEEEFEXFBATU .
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BEHL(IC TRy OB U THE LN, EHHhSEEMNEFRDELUE.
EFILDNESTETTETILORBONED TUORWNWEEZSNFEFIDT. EIVUENZ1—FTILRY KD

—DICUTHFT,

—7. ETIINEARELTDIEBFBNRELPLTIREDET,

ZIT. BETEERC/\y FIEREZITD BatkdHE Uz,
Jci2(3DensefBICE T AN 1 RTICTDEHIC. ZIRTDANCERE(CLRITICEIRT D [E%=H

WELEN, BHROBRETERHZMETEDR LD, 3T -V J%7> T 1 RTDENEITDS
BICEESMI THELUR.

ERER ROV I 7O RETOTVWDD. FBHD> K DEHFFEIDT. TRy IHEEDPLUELU

(3£47(C(*GoogleColaboratory T2 EMH D E L)

## ETILDOEHE
# model = tf.keras.Sequential(][

# #--- ENE --- #
# layers.Conv2D(32, kernel size=(3,3), strides=(1,1), padding='same’,

activation='relu', input_shape=(32,32,3)),
# layers.Conv2D(32, kernel size=(3,3), strides=(1,1), padding='same',



activation="relu'),

# layers.BatchNormalization(),

# layers.Conv2D(32, kernel_size=(3,3), strides=(1,1), padding="same"',
activation="'relu'),

# layers.MaxPool2D(pool size=(2,2), strides=(2,2)),

# layers.Conv2D(64, kernel size=(3,3), strides=(1,1), padding="'same"',
activation="relu'),

# layers.Conv2D(64, kernel_size=(3,3), strides=(1,1), padding="same"',
activation="relu'),

# layers.BatchNormalization(),

# layers.Conv2D(64, kernel size=(3,3), strides=(1,1), padding="same"',
activation="relu'),

# layers.MaxPool2D(pool_size=(2,2), strides=(2,2)),

# layers.Conv2D(128, kernel size=(3,3), strides=(1,1), padding='same’,
activation="relu'),

# layers.Conv2D(128, kernel size=(3,3), strides=(1,1), padding='same’,
activation="relu'),

# layers.BatchNormalization(),

# layers.Conv2D(128, kernel size=(3,3), strides=(1,1), padding='same’,

activation="relu'),
# layers.GlobalAveragePooling2D(),

# # --- HAE --- #

# # O

# layers.Dense(1024, activation='relu'),

# layers.Dropout(0.4),

# layers.Dense(1024, activation='relu'),

# layers.Dropout(0.4),

# layers.Dense(128, activation='relu'),

# layers.Dropout(0.2),

# layers.Dense(num_classes, activation='softmax'),
# 1)

# # EF)LOO> )AL

# model.compile(optimizer="adam",

# loss="categorical_ crossentropy',
# metrics=["'accuracy'])

# # ETI)LOMIGERE L)
# model.summary()

# # FTYIRA> b

# checkpoint = ModelCheckpoint('/content/drive/My Drive/AI lessons/2-

5_2 classification_cifarl@/model/cifarl@_improve_model.h5",

# monitor="val accuracy',

# save_best_only=True) # val _accuracyHEBRERMNDIZE



FETHERUZET IV ESTRIHHAAT, FHBELTHET,

model = models.load_model('/content/drive/My Drive/AI lessons/2-
5 2 classification cifarl@/cifarl@_improve model.h5")

model.summary ()

Model: "sequential_ 12"

Layer (type) Output Shape Param #
convad 87 (Com2D)  (Nome, 32, 32, 32) 96
conv2d_88 (Conv2D) (None, 32, 32, 32) 9248
batch_normalization_27 (Batc (None, 32, 32, 32) 128
conv2d_89 (Conv2D) (None, 32, 32, 32) 9248
max_pooling2d 26 (MaxPooling (None, 16, 16, 32) 0
conv2d_90 (Conv2D) (None, 16, 16, 64) 18496
conv2d_91 (Conv2D) (None, 16, 16, 64) 36928
batch_normalization_28 (Batc (None, 16, 16, 64) 256
conv2d_92 (Conv2D) (None, 16, 16, 64) 36928
max_pooling2d 27 (MaxPooling (None, 8, 8, 64) 0
conv2d_93 (Conv2D) (None, 8, 8, 128) 73856

conv2d_94 (Conv2D) (None, 8, 8, 128) 147584




batch_normalization_29 (Batc (None, 8, 8, 128) 512

conv2d_95 (Conv2D) (None, 8, 8, 128) 147584
global_average_pooling2d_2 ( (None, 128) 0
dense_38 (Dense) (None, 1024) 132096
dropout_23 (Dropout) (None, 1024) 0
dense_39 (Dense) (None, 1024) 1049600
dropout_24 (Dropout) (None, 1024) 0
dense_40 (Dense) (None, 128) 131200
dropout_25 (Dropout) (None, 128) 0
dense_41 (Dense) (None, 10) 1290

Total params: 1,795,850
Trainable params: 1,795,402
Non-trainable params: 448

y _pred = model.predict(x_test)

y_pred_class_names = [class_names[np.argmax(x)] for x in y_pred]

print(classification _report(y test class names, y pred_class_names))

precision recall fl-score support

airplane 0.90 0.89 0.89 1000
automobile 0.93 0.95 0.94 1000
bird 0.84 0.89 0.86 1000

cat 0.79 0.79 0.79 1000

deer 0.90 0.88 0.89 1000

dog 0.89 0.79 0.84 1000

frog 0.91 0.93 0.92 1000

horse 0.90 0.93 0.91 1000

ship 0.97 0.89 0.93 1000



truck 0.87 0.95 0.91 1000

accuracy 0.89 10000
macro avg 0.89 0.89 0.89 10000
weighted avg 0.89 0.89 0.89 10000

# TR[FEAT Y& H
plot _confusion matrix(y_test class names, y pred_class_names)

<matplotlib.axes. subplots.AxesSubplot at Ox7f88565f84e0>
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BffEANDT LUK/
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| iR
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Rk UTeT—5ty hEE>TEBURED., #mIdDIENTEFT.
cifarl0EBA U IS ADEFRZEDHFT LD T, #EEmICED THEIRL L S,

data_path = '/content/drive/My\ Drive/AI lessons/2-
5 2 classification_cifarle/my_images.zip'

Imkdir /content/cifarl@ my imgaes
lunzip -d /content/cifarl® _my_imgaes {data_path}

Archive: /content/drive/My Drive/AI_lessons/2-
5 2 classification_cifarl@/my_images.zip

inflating: /content/cifarl@_my_imgaes/airplane/airplanel. jpg
inflating: /content/cifarle_my_imgaes/airplane/airplane2.jpg
inflating: /content/cifarl@_my_imgaes/airplane/airplane3.jpg
inflating: /content/cifarl@_my_imgaes/automobile/automobilel. jpg
inflating: /content/cifarl@_my_ imgaes/automobile/automobile2. jpg
inflating: /content/cifarl@_my_ imgaes/automobile/automobile3. jpg
inflating: /content/cifarl@_my_ imgaes/bird/birdl. jpg

inflating: /content/cifarl@_my_imgaes/bird/bird2.jpg

inflating: /content/cifarl@_my_ imgaes/bird/bird3.jpg

inflating: /content/cifarl@_my_ imgaes/cat/catl.jpg

inflating: /content/cifarl@_my_imgaes/cat/cat2.jpg

inflating: /content/cifarl@_my_ imgaes/cat/cat3.jpg

inflating: /content/cifarl@_my_ imgaes/deer/deerl. jpg

inflating: /content/cifarl@_my_imgaes/deer/deer2.jpg

inflating: /content/cifarl@_my_ imgaes/deer/deer3.jpg

inflating: /content/cifarl@_my_ imgaes/dog/dogl.jpg

inflating: /content/cifarl@_my_imgaes/dog/dog2.jpg

inflating: /content/cifarl@_my_ imgaes/dog/dog3.]jpg

inflating: /content/cifarl@_my_ imgaes/frog/frogl.jpg

inflating: /content/cifarl@_my_imgaes/frog/frog2.jpg

inflating:

/content/cifarle_my_ imgaes/frog/frog3.jpg



inflating: /content/cifarl@_my_imgaes/horse/horsel. jpg
inflating: /content/cifarl@_my_ imgaes/horse/horse2.jpg
inflating: /content/cifarl@_my_imgaes/horse/horse3.jpg
inflating: /content/cifarl@_my_ imgaes/ship/shipl.jpg
inflating: /content/cifarl@_my_imgaes/ship/ship2.]jpg
inflating: /content/cifarl@_my imgaes/ship/ship3.jpg
inflating: /content/cifarl@_my_imgaes/truck/truckl.jpg
inflating: /content/cifarl@_my_ imgaes/truck/truck2.jpg
inflating: /content/cifarl@_my_imgaes/truck/truck3.jpg

# JA IS NS EIEZE GHAD

datagen = ImageDataGenerator(rescale=1/ ) # 0~—~1D#HPHICURT—)L

generator = datagen.flow_from_directory('/content/cifarl@_my_imgaes"',
target_size=(32,32),
color_mode="rgb")

Found 30 images belonging to 10 classes.

# GiHAAICEEZRNT D

X, y = generator.next()

y _flat = [np.argmax(yi) for yi in y]
show_img(x, y_flat)

<Figure size 432x288 with @ Axes>



atomobile

# ImageDataGeneratorZ/#i> TH:f
y_pred = model.predict_generator(generator)

# RN WIS ADEZIANITS
y_pred_flat = [np.argmax(yi) for yi in y pred]

# B ETHlZRRR
show_img_pred(x, y_flat, y_pred_flat)

<Figure size 432x288 with @ Axes>
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AV FHILDFT—Fy batFo T, BODFEICHEL THTTF 0,

FEDH

CET. UFocEzFBUKUE,

o EfRT—SDIitHEH
B, ETTILT EDOBBRIMEFO>TTETCVET.
B(FRGBD3F v >RILT. ENENO~255DETRENE T,

e >—415k (Data Augmentation)
EfZEEREEZD. 5IFMILIENTBDIET. T—I8=EKEL., LM ER L UET,
Ttb\ bDI(;J:D_Cﬁ@@EUEEb‘ Dbti(/\ckj(k_/fr:ﬁ' LET,

s BHAHF_21—TILFRY hDJ—2T (CNN) DEREITE
BHAHF 21—y ND—DODRNET(E. BHAHBET-UJEZERDZET. EHRO

BEEmt U CUOEZET,
EFILOEAEGE TEDUSRICET D] ZHEXRTRLUIEVDT, HHEEDenceE., EMHLEEEZ
softmaxZzERALEI,

o FRRDFTYIMRA bR EE. FBZRPANSHEBT DA

o FITWVIMRA NDREF
Ay RTEBZITOESEIC TEIRYIERTEIITOUBRZIEECSE
9,
(C ZHIBEITDE, FBETOETIVEREFCTEET,



o RiF UTLEHZEFHIHADTTE
AUy RTREFUREHZZHHFADZENTEFT,
T D&, TENMDFEZITVET,

o AUSHILDOFT—FtzY FODVED S
HEDT., TAINFITHBINSN TV EERN S AU S FILDT —Ftwy hafE
BTENTEFET,



iFtEE (YOLOvV3)

[YOLOJ %> T, ikiatiE LTHEL &S,
CCTCTFEBIBL

o BIFOES)LZER UIMFRE
o« AVUZFILDT—FZER LI RE
o PIMRE OISR

YOLO (You Only Look Once) &l

YOLO(JA L N TV YRR 7))L T U X AT, Joseph RedmonEKhEERLUE U,
Redmon KB BMNYOLOZECEE TCEELIZEDMdarknet TT,
REG/IN—=>3> 3HARHESNTVWET,

YOLO: Real-Time Object Detection
https://pjreddie.com/darknet/yolo/

GitHub
https://github.com/pjreddie/darknet

20175 (CRedmonKIZTEDICHIEL. YOLODT LT > Z&iTD TWLWET ., HEIKDHDIHFRTH T ZEU,
https://www.drsgate.com/company/c00052/231.php?&ref=rnq

YOLO (darknet) (FA—T>YV—XTIDT. #RLMILEEENFIELET,

o Windows - Linux CEIERIREIC LT=ED
GitHub Yolo-v3 and Yolo-v2 for Windows and Linux
https://github.com/AlexeyAB/darknet

o Kerash
keras-yolo3
https://github.com/qqwweee/keras-yolo3

o Tensorflowii
darkflow 3 YOLOV3I(C(EERXTIES
https://github.com/thtrieu/darkflow

V—-2050>0—-KkREEIR

S[0l(% AlexeyAB fR(Ddarknetz AL E T, V—XR(EGitHUbMSEISLE T,
GPUDERRERIBICEDE TEREI 7MILZES]X. EILRUFET,


https://pjreddie.com/darknet/yolo/
https://github.com/pjreddie/darknet
https://www.drsgate.com/company/c00052/231.php?&ref=rnq
https://github.com/AlexeyAB/darknet
https://github.com/qqwweee/keras-yolo3
https://github.com/thtrieu/darkflow

# VY—REHAHoO—F
lgit clone https://github.com/AlexeyAB/darknet/

%cd darknet

# AT aVEEE
Ised -i 's/OPENCV=0/0PENCV=1/g' Makefile # OpenCVZEEAT S

Ised -i 's/GPU=0/GPU=1/g' Makefile # GPUZEERT S

Ised -i 's/LIBSO=0/LIBSO=1/g' Makefile # SOT7AINEHNTD
# EILFT B

Imake

Cloning into 'darknet'...

~ HAKHK ~

darknetCERRI 3771

darknet(IETILOWBRE N EH % T 7 1)L TIRUWLE T,
HREITOSICE. UToEED I 7L cABELET,

o datad 7-1JL (data) ... IS5 ADE>. &ET 71 ILD/\AZECE
o cfgTd7AIL (cfg) ... ETILODIEEY., B/ \SA—-FZEH
o EHT71)L (weights) ... JIEUIEEH

darknet(Cld, A—T>R2F—Htv bafEo> THRESNZETIILIBAESNTVET.

F—=Atvy k datad 7 )b cfgZ 71l EHT7AIN (Fo>0O—R)
COCO cfg/coco.data cfg/yolov3.cfg https://pjreddie.com/media/files/yolov3.weights
Open . . e

) cfg/yolov3- https://pjreddie.com/media/files/yolov3-
Images cfg/openimages.data

openimages.cfg = openimages.weights
dataset

afRFHHETILTYMEIRE (R LEED)

COCOT—#tw hTIlRENIZETILZED T, FRLEENSYIKIEREZ U THEL L D,

BEHIT7AIINZ2FDI>0O-RUET,

# EHEFIO0—F
lwget https://pjreddie.com/media/files/yolov3.weights


https://pjreddie.com/media/files/yolov3.weights
https://pjreddie.com/media/files/yolov3-openimages.weights

--2019-11-25 0©2:53:38-- https://pjreddie.com/media/files/yolov3.weights
Resolving pjreddie.com (pjreddie.com)... 128.208.4.108

Connecting to pjreddie.com (pjreddie.com)|128.208.4.108|:443... connected.
HTTP request sent, awaiting response... 200 OK

Length: 248007048 (237M) [application/octet-stream]

Saving to: ‘yolov3.weights’

yolov3.weights 100%[===================>] 236.52M 23.6MB/s in 11s

2019-11-25 ©2:53:50 (21.8 MB/s) - ‘yolov3.weights’ saved [248007048/248007048]

S T)VESZEED T, YMMREZR U THEL & S,

from IPython.display import Image, display

# HUTILVEBERT
display(Image('data/dog.jpg'))

# pythonTREITT 51=HDE(RF

# J4TZVDA VA=
Ipip install scikit-image

# darknet% import
lexport PYTHONPATH='/content/darknet'
import darknet



Requirement already satisfied: scikit-image in /usr/local/lib/python3.6/dist-packages (0.15.0)

Requirement already satisfied: matplotlib!=3.0.0,>=2.0.0 in /usr/local/lib/python3.6/dist-packages (from

Requirement already satisfied: scipy»>=0.17.0 in /usr/local/lib/python3.6/dist-packages (from scikit-image
Requirement already satisfied: PyWavelets>=0.4.0 in /usr/local/lib/python3.6/dist-packages (from scikit-i
Requirement already satisfied: networkx>=2.0 in /usr/local/lib/python3.6/dist-packages (from scikit-image
Requirement already satisfied: imageio»=2.0.1 in /usr/local/lib/python3.6/dist-packages (from scikit-imag
Requirement already satisfied: pillow>=4.3.0 in /usr/local/lib/python3.6/dist-packages (from scikit-image
Requirement already satisfied: cycler>»=0.10 in /usr/local/lib/python3.6/dist-packages (from matplotlib!=3
Requirement already satisfied: numpy>=1.11 in /usr/local/lib/python3.6/dist-packages (from matplotlib!=3.
Requirement already satisfied: pyparsing!=2.0.4,1=2.1.2,1=2.1.6,>=2.0.1 in /usr/local/lib/python3.6/dist-
Requirement already satisfied: python-dateutil>=2.1 in /usr/local/lib/python3.6/dist-packages (from matpl
Requirement already satisfied: kiwisolver>»=1.0.1 in /usr/local/lib/python3.6/dist-packages (from matplotl
Requirement already satisfied: decorator>=4.3.0 in /usr/local/lib/python3.6/dist-packages (from networkx>
Requirement already satisfied: olefile in /usr/local/lib/python3.6/dist-packages (from pillow>=4.3.0->sci
Requirement already satisfied: six in /usr/local/lib/python3.6/dist-packages (from cycler>=0.10->matplotl
Requirement already satisfied: setuptools in /usr/local/lib/python3.6/dist-packages (from kiwisolver>=1.0

# dataZ 7ML

meta_path = './cfg/coco.data’

# cfg7 74l

config_path = './cfg/yolov3.cfg'
# EHITTAI

weight_path = 'yolov3.weights'

# MH1E

darknet.performbDetect(initOnly=True, # NEEDOHITS
metaPath=meta_path, # dataZ 7ML
configPath=config_path, # cfg7 74l
weightPath=weight path) # EHAT7AIL

def detect_image(image_path, meta_path, config_path, weight_path):

"R E O YRR T

Args:
image_path (str): EIf# 7 7 4 JLD/IR

# YRR

d = darknet.performDetect(imagePath=image_path,
metaPath=meta_path,
configPath=config_path,
weightPath=weight_path)

# BRERT

for detection in d['detections']:
print('ZANJL : ', detection[@], end=" ")
print('{E%8E (confidence) : ', detection[1], end='
print('EE#E (X, Y, 18, &&) : ', detection[2])

Initialized detector

# FILE QYRR

# RHEITHITDER
# dataZ 74 )L
# cfgZ 74l
# EHT7AI

")

detect_image('data/dog.jpg', meta_path, config path, weight_path)

»



*** 3 Results, color coded by confidence ***
dog: 100.0%

bicycle: 99.0%

truck: 94.0%

FAJ)L: dog {E#EE (confidence) : 0.9978053569793701 FEE4#Z (X, Y, W&, &) :  (221.8568115234375, 383.358!
S AL : bicycle {E3EE (confidence) : ©.98981773853302 FE4E (X, Y, M@, &) : (343.3912048339844, 278.4¢
SANJL: truck {EFEE (confidence) : 0.9374105334281921 FE4E (X, Y, 1@, &&) : (582.4186401367188, 126.8:

< »

darknetdET I 7AILTIDT, AN RNBEITIDCEETEFET,

!./darknet detector test dataZ 7 AL cfg7 7ML EHAT 74 (.weights) AT 3> EEI7AILE

# EROYAEE
I'./darknet detector test cfg/coco.data cfg/yolov3.cfg yolov3.weights -ext_output data/dog.jpg

batch = 1, time_steps = 1, train = 0

layer filters size/strd(dil) input output

0 conv 32 3 x3/1 416 x 416 x 3 -> 416 x 416 x 32 0.299 BF
1 conv 64 3 x 3/ 2 416 x 416 x 32 -> 208 x 208 x 64 1.595 BF
~ HHOEB ~

data/dog.jpg: Predicted in 263.280000 milli-seconds.

bicycle: 99% (left_x: 117 top_y: 124 width: 452 height: 309)
dog: 100% (left_x: 124 top_y: 224 width: 196 height: 320)
truck: 94% (left_x: 474 top_y: 87 width: 217 height: 79)
Unable to init server: Could not connect: Connection refused

(predictions:1126): Gtk-[1[1;33mWARNING I[@m **: [1[34m@2:54:41.255(1[@m: cannot open display:
BREFERDINT >S5 o IRy DR ZEEIAAIZERERN predictions.jpg EWD T 7 A ILEATHREFSNTULE

9,
predictions.jpg ZFxRR<U TCHEL L Do

#t REBEROEBZRERT
display(Image('predictions.jpg'))



b E R EE&R T FR L

FERERI 7 I)L27yTO0—-RUT, MARRELTHELL S,

# J7ALTyTA—F

from google.colab import files

files = files.upload()

uploaded_file_name = list(files.keys())[©]

# BLEOYMABRE
detect_image(uploaded_file_name, meta_path, config_path, weight_path)

<input type="file" id="files-5244b105-77ae-4ea7-b679-41f87633fe97a" name="files[]" multiple disabled />
<output id="result-5244b105-77ae-4ea7-b679-41f87633fe97a">

Upload widget is only available when the cell has been executed in the

current browser session. Please rerun this cell to enable.

</output>

<script src="/nbextensions/google.colab/files.js"></script>

Saving man-1148982_640.jpg to man-1148982_640.jpg
*¥** 3 Results, color coded by confidence ***
person: 100.0%

tennis racket: 72.0%

bicycle: 54.0%



100 1

150 4

200 1

250 1

300

350 1

400

ZARJL: person {EFEE (confidence) : ©.9993019700050354 FEFZ (X, Y, &, &&) : (220.95278930664062, 219,
S AL : tennis racket {S¥EE (confidence) : ©.7194201946258545 EEiZ (X, Y, 18, &) : (326.222229003906.
SARJL : bicycle {E3E (confidence) : 0.5449868440628052 FE{Z (X, Y, 1@, &&) : (372.2989501953125, 302.

< »

SFEEHETILTYFIRE (EhiED)
BB SRR T B HAEEIRARE N TOE T,

# Google K54 T&<T v b
from google.colab import drive
drive.mount('/content/drive")

Go to this URL in a browser: https://accounts.google.com/o/oauth2/auth?client_i1d=947318989803-6bn6gqk8qdgf.

Enter your authorization code:

Mounted at /content/drive

# Google FS A JhoBEZaE—
# video.mpd®M/\R XMy DiveMAR—XDHIIZ N\] ZAND
VIDEO_PATH = '/content/drive/My\ Drive/AI_lessons/2-5_3 recognition/video.mp4’

lcp {VIDEO_PATH} .

# BEOYKREL
I'./darknet detector demo cfg/coco.data cfg/yolov3.cfg yolov3.weights -dont_show video.mp4 -i @ -out_filen

< >



Demo
batch = 1, time_steps = 1, train = 0

layer  filters size/strd(dil) input output

@ conv 32 3x3/1 416 x 416 x 3 -> 416 x 416 x 32 0.299 BF

1 conv 64 3 x 3/ 2 416 x 416 x 32 -> 208 x 208 x 64 1.595 BF
~ HAKE ~

video file: video.mp4
Video stream: 3840 x 2160
Objects:

FPS:0.0
Objects:

pottedplant: 54%
pottedplant: 41%
handbag: 31%
bench: 39%

bus: 99%

person: 99%
person: 92%
person: 92%
person: 85%
person: 78%
person: 27%

FPS:-0.0

cvWriteFrame

~ HhEEB ~

input video stream closed.

closing... closed!output_video_writer closed.

# HAEN-BE%G6oogle K54 JITaE— X5FAMAVFEEFIDLERHES O TH LEST
lcp video_out.avi /content/drive/My\ Drive/

AUSFIT—IDOMEIRL - EDZ - EITD -

NEOE, AU SFILOBEEES THIRIREZ L THEL & S,
SEIDEM(E [FDTDW - EITDZTEDRE ] TY ., (XEFDIDW. ZIFDZOEFHRASHRADE M
9)

eI DIF7AI
O—HILPCTUTF DT 7 1 ILaleR LE T

o VS RX%B—ETJ7A)L (obj.names)

« BRI 7L (001jpg ~ 100.jpg)

o« 7)F7—23>7T74)L (001.txt ~ 100.txt)
o FIFERADEHR—ET 7 1)L (train.txt)

o TANHDEKTR—ET71)L (test.txt)



o dataZ 7 -JL (obj.data)
o cfgo 7L (yolo-obj.cfg)

¥ Tobjl (FF21—RUPILICHD TOFZHBITIDT. BHICDIFTHEVLWEEA.
https://github.com/AlexeyAB/darknet#how-to-train-to-detect-your-custom-objects

E{§>—5 DUNE

9 (dEGET—YERBLET,
darknet (& JPEG 6=t (jpg) DEHEUNRI ELADT, MOFRE S EIEA(E JPEG [CERLTHEET.

EDC - EIFDOZ&EYT OB LUEEfE 20835 L. 81009 > TILESHF L.

S—ADKIEL (Data Augumentation)

AR UEGIN M RWZD, T—FDKIELZITNE T,


https://github.com/AlexeyAB/darknet#how-to-train-to-detect-your-custom-objects

BIRS|F : https://github.com/afshinea/stanford-cs-230-deep-learning/blob/master/ja/cheatsheet-deep-learning-

tips-tricks.pdf

Tl iNnik=

Wl
l:

- b hirAEORE - B m—Eam T
-FEFEEERTH | - BEOESRTHS | - AERSKTROE | YLD a—h3
oo @ frERIZEITE RS IF (calibration) & | - EFE L TREO S
Zal—kF A & LA W3R & hio] gk
hS—v2 R x A b5 oL

RGBOBFHEE | 0 0P _Eso-Zemp | HEFOEE

BOLT AHEROSED % _waicism
SREENFESES | e snppne | EEOTEIRU s
4 AEEIE R E0pEEEHR TS FO—L 4B

SEFBROESEHRTKIBELI DI LICULET,

PCA Color Augmentation (ERDDITCLDEDILR) (CKD. TTDEHFDI> FSAMZENUCEER. &

X - AR EDESERZELEMR UET
fER U/ — I w2(& Tpea_color_augumentation.ipynbl T,

T —FHERODNTIC, EY A XERIDN600pxIZE (C/RD LD NLEL.

B A ADAS TR EFBRICATIRBTIS—(CRDETDT. 300px~600pxieE [CH/\L THEE

3_0

SEF1RDEERN SBIRDRR D5MDEFRZERM L. A5H1008(TKIBL LE U,
NTEDZ - LD TIFEB008 > TILICIRDFE Uz,
E{§ T 7 1 )LD aT(F001.jpg~100.jpgDiE&E & LFE U,

7J)5—>3 47

BERICED TS, FBUROMARDMBEZRIT T —F [77)57—>3> ] ZIFRLET.
7 ) T3 DEREFECIOTERDET.

SSD/REXMLEZR ZEHA U TVWBDFENZNWTIN, YOLOMBRERDY /F—>3>ZH AU TVET,



https://github.com/afshinea/stanford-cs-230-deep-learning/blob/master/ja/cheatsheet-deep-learning-tips-tricks.pdf

YOLOD Y JF7—= 3R
<object-class> <x_center> <y_center> <width> <height>

7I)T=23a>Ir7AIVETFIANT7AI)L (ixt) T,
TERICDOEN T 7 AILUERR L. 7 1ILEZ—HSEFT,
BIZ(E. 001.jpg(CHHIET DT/ FT—23>T 7 )UIF001.txt T,

7I)FT—=23 > V—)LEKRL T,

SEFYOLOEERD T /T —2 3 >hWERK TE S [Labellmgl EWDSY—ILZERULFELT.

https://github.com/tzutalin/labellmg

& labellmg C:¥project¥kinoko_takenoko¥kinoko_takenoko¥img¥001.jpg
File Edit View Help

Open Dir

7

Change Save Dir

\ 4

Mext Image

*

Frev Image

Q

| Eox Labels

[ 4 Edit Label

[T difficult

[ Use default label l:l

File List

Werify Image C:¥project¥kinoko_takencko¥kir ~

C¥project¥kincko_takencko¥kir

C¥project¥kinoko_takenoko¥kir

Save C¥project¥kincko_takencko¥kir

C¥project¥kincko_takencko¥kir

s C¥project¥kinoko_takenoko¥kir

C¥project¥kincko_takencko¥kir

YOLD C¥project¥kincko_takencko¥kir

C¥project¥kinoko_takenoko¥kir

C¥project¥kincko_takencko¥kir

- C¥project¥kincko_takencko¥kir
Create¥nRectBox C:¥project¥kinoko_takenoko¥kir ,
Click & drag to move point Hra59 Vi 42

1 (C (ZMicrosoftdDVott " B& T .

XYOLOEZRICHIE L TWB DN =23 21F T, &FD/(—=3 2 2R (EYOLOFZI (THIE L TLVRULTZED,

J>2)\—= M ETT,
https://github.com/microsoft/VoT T/releases/tag/v1.7.2

Labellmg Tl /F7—>3>Z I dE. IS RAAD—ET 7))L (classes.txt) &, 77/ 77— 3 VIEHRHNE

FTIAENTZ 001.txt ~ 100.txt MHEHENZFET,
classes.txt (& darknet JB\(C [obj.names] ([CUR—AUTHETET,

obj.names

kinoko

takenoko

001.txt ~ 100.txt


https://github.com/tzutalin/labelImg
https://github.com/microsoft/VoTT/releases/tag/v1.7.2

0 0.379167 0.621302 0.098333 0.106509
0 0.594167 0.590237 0.068333 0.127219

1 0.301667 0.452663 0.053333 0.094675
1 0.394167 0.366864 0.068333 0.112426

E{&—E D 7 1 ILDVERK

R —ASYDEIF—E T 7))L (traintxt) & TARST—SDEWR—ET 7 1)L (test.txt) ZERRKULET,
ZENEN., ECTESER I 7LD\ E. TANIMESEGR I 7LD\ X ZFELET,
JXR(Z darknet (E{7T77-1JL) HSOHEM/\ATIEBELET,

SEIFEET100MDEFHENG DEIDT, T —4801. TXF—520ELFE LT,

train.txt

data/obj/001.jpg
data/obj/002.jpg
data/obj/003.jpg

test.ixt

data/obj/005.jpg
data/obj/010.jpg

dataJ 7 1 JLODYERL
datad 7 1)L &Z{ERN LE T,

obj.data

classes= 2

train = data/train.txt
valid = data/test.txt
names = data/obj.names

backup = backup/

e classes ... U5 RA#. EDZ - FZlFTDZD2UOS XK

e train ... train.txt M/ X

o valid ... test.txt M/ UX

e names ... obj.names M/ X

e backup ... FBHRDEHT 71 ILD) W 077w T1RFFE) (X

JXA(Z darknet (47T 71)L) hSOEM/ISATIEELE Y.

cfgd 7 1 JLODVERL



EFILOBEDRE I 7 L2 ER LET .

1 DSERR T DDIFAZRD T, BUFDOURLNSBIFEDRTE I 7 1)L [yolov3.cfgl Z#ZaE—ULT. [lyolo-
obj.cfgl Z/ERRLFE T,

https://github.com/AlexeyAB/darknet/blob/master/cfg/yolov3.cfg

U F OB ERELET.
31TH

batch=64

Ny FHBAXTT,
4178

subdivisions=16

BEESEIEELEXT. XEUNEDIT IS —(CIRBIFEE. 16, 32, 64DWVVITNHZEHELET,
5[0](E87= & Google ColaboratoryC TS —(C/AD/zfzé. 16[CLTULET,

2017H
max_batches = 4000

FHRZEEOIRY (/7L —>3>) BT,

IS AEx2000=Z & ELE T,

SE](3(2475 Z*2000) = 4000T 9,

K ERAKA000~T2D T, 175 A THA000EIEELET,

22178
steps=3200, 3600

max_batches®80%. 90%DIEZIEELET,

6109TH. 6961TH. 7831TH

classes=2

DA EBELET .
6031TH. 6891TH. 7761TH

filters=21

(classes + 5)x3 DIEZIEELE T,
SoEQ2ISR +5)x3=21T9,

ER LTz J 7 1 ILZEGoogle RS J'(Ci&#R


https://github.com/AlexeyAB/darknet/blob/master/cfg/yolov3.cfg

YERR LTZ T 7 A)LIE. RO T VK SIC ziplCHE EHT. Google RS T (THEML THETEL L D,

71 IILDEE

C Ch51d Google Colaboratory F THEZEULE T,
EEF 1 LD MNUZERR LT, Google RS IMSHBIERKR UIzzip T 7(I)L21E—L. BBEULEY,

# yolo_obj.zip®M/YRX MMy Drive®AR—XMDHIIZ N\] ZAND
ZIP_PATH = '/content/drive/My\ Drive/AI_lessons/2-5_3 recognition/yolo_obj.zip'

# FETALY M) ZERL TGoogle K54 Th b zipZ B
Imkdir /content/2-5
lunzip -d /content/2-5 {ZIP_PATH}

Archive: /content/drive/My Drive/AI_lessons/2-5_3_recognition/yolo_obj.zip

~ WALEE ~

RBRAUIZED 71 )L% darknet 7« L RUDHICEEEUE T .
BgE (L obj.data ¥, train.txt. test.txtTIEEULUZ/(RE—HEEET,
SEFUATDOLSICARELET,

darknet

| yolo-obj.cfg

| data

| } obj.data

| | obj.names
| }train.txt

| }test.txt

| Lobj

| | 001.jpg
| F 001.txt
| F002,jpg
| | 002.txt
|

Lo

# AVCHILT—22RE
lcp /content/2-5/cfg/yolo-obj.cfg .
lcp -r /content/2-5/data/* ./data

sliRizHDEHZSYI>O0— K

1 D SIRZEITDICE. REREEEANNDET,
ZI T, FUBHIFIEEHDEHZHATDILET, FEZINRSEPISULET,

# IWFAHOEHAEFIO—F
lwget https://pjreddie.com/media/files/darknet53.conv.74



--2019-11-25 04:07:07-- https://pjreddie.com/media/files/darknet53.conv.74
Resolving pjreddie.com (pjreddie.com)... 128.208.4.108

Connecting to pjreddie.com (pjreddie.com)|128.208.4.108]|:443... connected.
HTTP request sent, awaiting response... 200 OK

Length: 162482580 (155M) [application/octet-stream]

Saving to: €‘darknet53.conv.74’

darknet53.conv.74  100%[===================>] 154.96M 23.1MB/s in 7.6s

2019-11-25 04:07:15 (20.5 MB/s) - ‘darknet53.conv.74’ saved [162482580/162482580]

8

IN> RTEBZEERITUET,

FZRIOTNIE N ENEI N, Google Colaboratory L TEHEINEZ K IRBEFERNSKRTERLRAO>TL
FOEH., T7AILICHDUFET,

1./darknet detector train dataZ 7 A JL cfgZ7 74 EH# T 74 (.weights) #TLa> > OYH A%

# FE
I'./darknet detector train data/obj.data yolo-obj.cfg darknet53.conv.74 -dont_show > log.txt

layer  filters size/strd(dil) input output

0 conv 32 3 x3/1 416 x 416 X 3 -> 416 x 416 x 32 0.299 BF

1 conv 64 3 x 3/ 2 416 x 416 x 32 -> 208 x 208 x 64 1.595 BF
~ WHEE ~

[yolo] params: iou loss: mse (2), iou_norm: ©.75, cls_norm: 1.00, scale x_ y: 1.00
nms_kind: Using default 'default’

Total BFLOPS 65.297

Allocate additional workspace_size = 49.84 MB

Loading weights from darknet53.conv.74...Done! Loaded 75 layers from weights-file
~C

FEPDOOJ(F 2 BEEHENFET,

J\wF0Oo
1: 1988.302002, 1988.302002 avg loss, 0.000000 rate, 11.904463 seconds, 64 images Loaded: 0.235293 seconds

RYDEFI1A7L—>3> (#&DiRL) DREIETY,

cfgZ 7 )LIC [max_batches = 4000] EEELFELZDT. 4000E#EDIRLET,

lavg loss] DEAIOIBEFIEREHDMETY . COEMNZIT/MNEL<BNE FEEETTY,
INE BT -5ty hiBE [0.05] « KEL<EHRT Sy bDIEE (3] "BEZTY,
FEDEFTHD TCHE. COENTHSRRO TEEoBFH(CRDFICEZZILHET,

Subdivision(17



v3 (mse loss, Normalizer: (iou: ©.750000, cls: 1.000000)
Region 94 Avg (IOU: ©.360053, GIOU: 0.234920), Class: ©.516058, Obj: 0.626917, No Obj: ©.582338, .S5R: ©0.250000, .75R: 0.000¢

>

[Region 94 Avg (I0U:] MEASDEUYEN. 4EEDFHEERR (loU) DIETT,
NSIEWZEHENRWNTYT .  (IoUDRBAIFE(IFETVET)
KRODHEEIGELUESFEBZIESHFT,

EHI71IVDOREFLEFEBDRBEH

FBh, 100171 —>3 > &lCbackup I A A ([CEHMRIFESNET (yolo-obj_last.weights)

Ffe. 1000177 L—>3 > EICEHNRIATREFSNET (yolo-obj_1000.weights)

Google Colaboratory(FHCE#N#& 1285 T I 7 A ILAEIBR SN TLE VKT,

FERERMNMEZITUEDRNLD., ESEEZTEHT7MI)ILZGoogle RS TJ(COAE-LT/\wOTPZvITULEL
£ D,

BHRECEBZBMAI D EE(C(E. Google RS TI M Sbackup T A IS CEH T 7AILEZEZTRUET,

# # backuplTRESNI-EH %EGoogle F T4 TIZIE—
# lcp backup/yolo-obj_last.weights /content/drive/My\ Drive/

## EyParvhMUnTLESZS. Google RS A TDLEHEEERT
# lcp /content/drive/My\ Drive/yolo-obj_last.weights backup

FBEBRITBICIE. backuplCRFSNIEEHZENET,

# # FEEHRENOBEH
# !./darknet detector train data/obj.data yolo-obj.cfg backup/yolo-obj_last.weights -dont_show > log.txt

>

FBENTTIDE. backup I AT (CERIEDEH T 7-1)L (yolo-obj_final.weights) MNEZHEINEIDT. £
FULET,

# # backuph o REDEAZIE—
# lcp backup/yolo-obj_final.weights /content/drive/My\ Drive/
# lcp backup/yolo-obj_final.weights .

/RS e

e UIZEFI)ILZE> T, Mg ZR U THEL L D,
Sl CTERUEdatad 7 ()L &cfg I 7 1)L, U TRBRDEHEENET,

# Google F5 4 JICRFLE-RRODEHEIE—
# yolo-obj_final.weight®/SR XMy DriveMAR—ZADHIIZ N\] ZAN 3D
FINAL_WEIGHT = '/content/drive/My\ Drive/AI_lessons/2-5_3 recognition/yolo-obj_final.weights"

lcp {FINAL_WEIGHT} .



# EROMIKRE
I./darknet detector test data/obj.data yolo-obj.cfg yolo-obj final.weights -ext_output data/obj/test.jpg

# RUEBROERZERT
display(Image('predictions.jpg"'))

batch = 1, time_steps = 1, train = 0

layer filters size/strd(dil) input output

0 conv 32 3 x3/1 416 x 416 x 3 -> 416 x 416 x 32 0.299 BF

1 conv 64 3 x 3/ 2 416 x 416 x 32 -> 208 x 208 x 64 1.595 BF
~ HHEB ~

data/obj/test.jpg: Predicted in 259.489000 milli-seconds.

takenoko: 100% (left_x: 246 top_y: 100 width: 53  height: 37)
kinoko: 100% (left_x: 250 top_y: 186 width: 68 height: 42)
takenoko: 100% (left_x: 334 top_y: 116 width: 43  height: 51)
Unable to init server: Could not connect: Connection refused

(predictions:3958): Gtk-[I1[1;33mWARNING I[@m **: [1[34m04:09:09.291(/[@m: cannot open display:

takenoko
: akenoko

= =3 7]

sHigHR

YIRS [OSADREOE LS| & MIEORBOELE] ZFHES SRBNBDET,
DS (AU T DL SREDNBOET.

e loU (Intersection over Union)
e mAP (mean Average Precision)

Fle, ERETRUZIVIAALICHGB TEDCENKRDOSNBC EHBL Ve, HRREBSEELQIHUINRT
9,
1B D (CAROBESRZ IR TE SN %EFPS (frames per second) TEXRUE Y,

loU (Intersection over Union)



loU(d. 3 TS5RICDNT. ZDTSADYERTH D EFRILEHREN. ENFEITREOMRIEE—UTULE
WeXRIIEERETT,
EOEEH(F0O~1T. 1SEWEEEECTFRITEECLICRDET,

_ TIDSIERE L 72 I (Inter section)
- EREowEE A+ Tl L 72558 (Union)

IoU

r-------

|
FRlLf-sA

Prediction

loU =

mAP (mean Average Precision)

MAP & (FETILDWEEZRIIERE CT.

O~1DEET. 1(OEWVEFEMENRNTT . (%HEAITRELIDZIENEZNTY)

BEDT—F 1w b (PASCALVOC. COCORRE) THRIEEN. EFT/ILDMREZLER T DDCRIIBEET .
BIREUATDLSREFRZLISBICTDERNET,

Detector VOCo7 VOC12 coco Published
(mAP@IoU=0.5) (mAP@IoU=0.5) (MAP@IoU=0.5:0.95) In
R-CNN 58.5 - - CVPR'14
SPP-Net 59.2 - - ECCV'14
MR-CNN 78.2 (07+12) 73.9 (07+12) - ICCV'15
Fast R-CNN 70.0 (07+12) 68.4 (07++12) 19.7 ICCV'15
Faster R-CNN 73.2 (07+12) 70.4 (07++12) 21.9 NIPS'15

BIR5|F : https://github.com/hoya012/deep_learning_object_detection

mAPZEH I B(C(E. loU. TP/FP/FN. Precision. APERHDIMNENHDFET,
lE%EE> THTHELL D,

TP (True Positive) . FP (False Positive) . FN (False Negative)

BB ADYMEDFRNICDINT, loUZERDET,
ZUTIOUDIBEIC—EDUE L MEZTES (0.572&) .
ULEVMBL ETHNIIEITP (True Positive)
LEVMERTGE CHNIEFP (False Positive) &ULZET,

ERR(C(ZTDTSADYAENHDDICHRETE/RTINUE. FN (False Negative) &UFET,


https://github.com/hoya012/deep_learning_object_detection

loU=0.5..TP loU<0.5 ..FP FN

Precision (GE&®) . Recall (BIRZE)

TP. FP. FNHh'5Precision&RecallzEH UE T,

e Precision ... MAZFRAILIZDE. ENLEITEULSFATSEZMN

b TP
rectsion = TP n Fp
e Recall ... EBOMAEDS B, ENLITIEULSFRHTEZM
TP
Recall = m—m

AP (Average Precision)

AP (Average Precision) (&. W\<DMB>TU > UizPrecision DI TY,

eI VBRI T (3R BBENMMRKIRD L DICFHEESNTULET,
VOC&ECOCOT(FERDIAEREZHEALTVET, FUKEUTZSRULTIIZEV,
https://medium.com/@jonathan_hui/map-mean-average-precision-for-object-detection-45¢121a31173

mAP (mean Average Precision)

AP[FB IS AICDVWTEHENEIDT, ISRADFIZ LD ZENMAPTT,
MAPH'E < THE. IS RICKDTAPIC/INSDEN'HDOIREHEHDFIDT, FEMNMVETT.

loUD U= LMEHZDNIZE. Precision®fE, OWTIEMAPEZENHDZET,

FRZDRICIE TMAP@IoU=0.5] EENMNTLELZ. CNUE. loUD UL ELViEZ0.5TPrecisionz&EH L7z &0
SEKTY, ([mAP50] &ELZEBHNET)

MAP@IoU=0.5] (FZWMIBNITNTVWTEEREUHEETI L. [mAP@IoU=0.75] (FXDIEZIEHE
([CHRHEUTEHEETY,

BUETILTEIUDLUEMEICK D TRENERDIZEENHDET,
MIBEDHREZTRDDHZEE. URNEVMAPISEEULEL & S,

BIFDOURLT (& BETILDBIL TARKESNTUVBIMAPZRZIZENTEET,
https://paperswithcode.com/task/object-detection

o

CZFET. AT ELZ2FBUF UL,


https://medium.com/@jonathan_hui/map-mean-average-precision-for-object-detection-45c121a31173
https://paperswithcode.com/task/object-detection

o BIFDES)LZER Uit
N——>O0BHFDETILVEFEZE, I<ICHRBEITDOCENTEET,
o AUZFILDFT—H7ZER UIitet
B EINEL., 7/ T7—=2 a3 EmAMuUET,
FUEMEREDE L (C(E5—FHR5K (Data Augmentation) MBI TY .
o YRt DFHIIER
DS RCDNTDIER loU] . EFILOFHEER mAP] B DFET,
#mERE (FPS) 6EETY,



PCA Color Augumantation

FEDPITERER UKD — FHL5RNIE
BEoO>w OFUTFOURLOO— ReffERALE U,

PCA Color AugmentationZ{#> THLD
https://qiita.com/koshian2/items/78de8ccd09dd2998ddfc

import numpy as np
from PIL import Image
import glob

# T—PR

def pca_color_augmentation(image_array_input):
assert image_array_input.ndim == 3 and image_array_input.shape[2] == 3
assert image_array_input.dtype == np.uint8

img = image_array_input.reshape(-1, 3).astype(np.float32)
# A

ch_var = np.var(img, axis=0)

# TEDEFMNBICIRDLDICRT—U T

scaling factor = np.sqrt(3.9 / sum(ch_var))

# FITHWTRT—=U>T

img = (img - np.mean(img, axis=0)) * scaling factor

cov = np.cov(img, rowvar=False)
lambd_eigen_value, p_eigen_vector = np.linalg.eig(cov)

rand = np.random.randn(3) * 0.1
delta = np.dot(p_eigen_vector, rand*lambd eigen value)
delta = (delta * 255.0).astype(np.int32)[np.newaxis, np.newaxis, :]

img out = np.clip(image_array input + delta, 0, 255).astype(np.uint8)
return img_out

# Google RS 1J&ENI> b
from google.colab import drive
drive.mount('/content/drive")

# HZEDWAMU THDIAIS (CHH)
%cd /content/drive/My Drive/images



RESIZE_HEIGHT = 600 # H{%mS
RESIZE_WIDTH = 333 # HERIR
PATTERN = 5 # IMDEGNSA) T —AER T DH

# IPGI 7 1)L &M%
images = glob.glob("*.JPG")

count = 0;

for image in images:
with open(image, 'rb') as file:

img = Image.open(file)

# HGYA X =4/
img = img.resize((RESIZE_HEIGHT, RESIZE_WIDTH))

img_array_input = np.array(img)

for i in range(PATTERN):
count += 1

# T—HL5R
img_array out = pca_color_augmentation(img_array_input)

# Yok UIcmg 2= (/A7
Image.fromarray(img_array out).save(f"./pcaca/{count:03}.jpg")

# ZIPJ 7 A JUIC 4
Izip -r pcaca
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Reinforcement Learning
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* 735K (p=policy)
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HHEAEBLOIChD R T JHIZ4TT
iTEh(E) fT8CR) iTE(F)  iT#Eh(E)
0.000000 0.293543 0.413999 0.000000 START

0.000000 0.253959 0.133635 0.434193

0.000000 0.000000 0.445081 0.448474
S3 54 S5
0.366831 0.407987 0.509783 0.000000

0.311003 0.420637 0.195%06 0.417512

0.433710 0.000000 0.360868 0.430404
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L FE

R HEIERT D TOT S L EBEFE THATHELUL D, SEIFRRNGEBIEFB7ILTIUXXALATHDQ
F3 (Q-Learning) T. REZEFERT DIEEEIED CTHET,

SOANMNIERTZTOTS

BEFBZHOANC. FTR>LETEALCSIHALCBELENS. (BRCTE) J-ICREDELZEZ
BE9TOUSLZIERLTHET.

# FHITDSATSTUDAR— b
import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

RRER D]

matplotib> /7S UZMAL T, HREBZHREBELFT. MBI, BERFEIDIEEUETIN 22
TIEEZER(CTDIEHC. RETREZFZER I (CRIBICIRDBATHELL D,

ittt JEEEODRE (IPRTE) i
# ROYAX - Bl EE S

fig = plt.figure(figsize=(5, 5))
ax = plt.gca()

# IRFE(S0~S8) % i |

plt.text(9.5, 2.5, 'S@', size=14, ha='center')
plt.text(1.5, 2.5, 'S1', size=14, ha='center')
plt.text(2.5, 2.5, 'S2', size=14, ha='center')
plt.text(e.5, 1.5, 'S3', size=14, ha='center')
plt.text(1.5, 1.5, 'S4', size=14, ha='center')
plt.text(2.5, 1.5, 'S5', size=14, ha='center')
plt.text(0.5, 0.5, 'S6', size=14, ha='center')
plt.text(1.5, 0.5, 'S7', size=14, ha='center')
plt.text(2.5, 9.5, 'S8', size=14, ha='center')
plt.text(9.5, 2.3, 'START', ha='center')

plt.text(2.5, 0.3, 'GOAL', ha='center')

# i FEPH DR E
ax.set xlim(9, 3)
ax.set_ylim(9, 3)

# BEZHH< (OAXAZKRFDR)
# plt.plot([1, 1], [©, 1], color='black', linewidth=2)



# DITEAE (SO) (CHALZ Fif i
line, = ax.plot([©.5], [2.5], marker="0", color="'c', markersize=60)

30
55 ] 51 S2
20
1 | S3 S4 S5
10 4
05 | S6 57 S8
GOAL
DU T T T T T
0.0 05 10 15 20 25 30

FIRDTT E13D07ZHIHIME

CC T, JRRE(s=Status)(CHBIFD. 1TEI(a=Action)DIEAENEERIRLUE. [/5R(p=Policy)] &/E
BLET,

F9'. ARP)DEECRBDINGA=50(S—4) ZHEELLET . 8(FS>TFILIC. BEDHSDAMEIC0. E
HDAEIC1EANDUE. np.arraylEe R CTEERELE T,

# WD H (Policy)ZRE T DI\ SA—FthetaZ ik E T D

# AT(PRFE(s) . FUSREFTEID (1. > L. ) (CEE)RE=1. BE)AnT=0

theta = np.array([ [9, 1, 1, 9], # sO
[0, 1, 1, 1], # s1
[0, 0, 1, 1], # s2
[1, 1, 1, ©], # s3
[1, 1, 1, 1], # s4
[1, 0, 1, 1], # s5
[1, 1, @, 0], # s6
[1, 1, 0, 1], # s7
1 # s8(FT—ILIRDTHHIRL

pd.DataFrame(theta, columns=[‘AT&j( )", " TEICH)", "ITEICT) ", "ITEI(AE) '] )

.dataframe tbody tr th {
vertical-align: top;

}

.dataframe thead th {



text-align: right;

}

TEI(L) | 1TEN(HR) | TE(T) | 1TEN(E)
00 1 1 0
1|0 1 1 1
2|0 0 1 1
3|1 1 1 0
4|1 1 1 1
5 1 0 1 1
6 |1 1 0 0
7 |1 1 0 1

JTIR(p)DEH

BT, CDINSA—FOZEHMUTHR(p)EKRKOHF T, SEIFEFRZITTEZRAL. EHDHMICH
UCODEZEISICEHMUTHERELET,

# JIRINS A —58(theta)Z. 1TEIJiH (policy) (CAEHh

[m, n] = theta.shape
policy table = np.zeros((m, n))

for i in range(©, m):

policy table[i, :] = theta[i, :] / np.nansum(theta[i, :]) # Z|&51E

pd.DataFrame(policy table, columns=['1T7&Ej( L)', " 1TEICL) ", "ITEICT) ", "ITEI(E) '] )

.dataframe tbody tr th {
vertical-align: top;

}

.dataframe thead th {
text-align: right;

}
TE(L) TE(H) 1T8(F) 1TEI(E)
0 | 0.000000 | 0.500000 | 0.500000 | 0.000000
1 | 0.000000 | 0.333333 | 0.333333 | 0.333333




TE(L) | TE(/) | TE(T) | TE(E)
2 | 0.000000 | 0.000000 | 0.500000 | 0.500000
3 | 0.333333 | 0.333333 | 0.333333 | 0.000000
4 | 0.250000 | 0.250000 | 0.250000 | 0.250000
5 | 0.333333 | 0.000000 | 0.333333 | 0.333333
6 | 0.500000 | 0.500000 | 0.000000 | 0.000000
7 | 0.333333 | 0.333333 | 0.000000 | 0.333333

R ITEN( LA T )T DERZ. SHRER)T E(CRB UL,

FNERENDF U, FIRIE XY — Pl

(SO)TlF. BETIC50%DERTREITDZEMNDMNDFET.

BEROINESZRDD

Z NS (FRBIRR(CHEZIRBEBEFR LET . BIEFBOERRE E (QEZREFRORVEDROT. JOJ5

LDFHAFETEH#E T DIHEFIHDF AN EERCF=ZzE3H
50

LTHT., SHEBOEEZHRERLUTHEL L

FI(E 1DBHULRIC. T—>1> MIEDMECHDDN ORODIRES(IEIFEN ? ) =ZIEET SBEH8%

ER L E T,

## 1D E) UTTRODIREBsZ R DD EHL s
def goto next :

direction = ["up", "right", "down", "left"

]

# policy table[s,:|DMER(CH DT, directionhiERETND

next_direction =

if next_direction == "up":

s next = s - # LICHETDESIIIRE
elif next_direction == "right":

s next = s + # H(CFEIT D ES(RIRED
elif next direction == "down":

S_hext = s + #
elif next_direction == "left":

s next = s - # fL(CHENITDES(HIRE

return s_next

# goto_nextEHDEIEFT VD
goto_next( policy table , )

np.random.choice(direction, p=policy table[s, :])

DEFMIPIELRRD

HFPLRE < 1BB

TICHETDESFREDOH FNIRELED

DTN ELRRD



FEIR: goto_nextBAEDEEF T v IOZITVWET ., FIEERL THULE, 1T81ARDEX (pi_table) & X%
— MM DIAEE(S0D0)Z . goto_nextBAEICEIEE T & 1 3DENRODTEFET.

CNUFRSY — MIEMNSFENTICUNWIFREADT. BICEMNDEBEF. IRRENSLIC/RDDTIN,
TEmEhoima(d. RENS3(CIRDDTINERO> TINS5 TI,

oS DIREEM Sgoto_nextZEEEL TH. BEBED(CIEUS#EET DH (WA DEZZEEHDI LI DR E(E
RO EBRUTHFELEL D,

IR (CHE (5> LADA—D)

ZNTEEDEKI-2T 2 MMT (G2AHLTIH) KEBCTHEL TESWVELLD !

# IR (CHEER

s = # A5 — M
state_history = [0] # IT—>1> bOE#HZFIDIAL

# J—ILIBDETKAI—T (KK(Emax)L— T EHEe INRESENE )
while (1):

next_s = goto_next(policy_table, s) # 17#): goto_nextPIZ{ TXDIRAE (next_s)&ZHL
593D

state_history.append(next_s) # fiik: UAPMNIIRORE(I—>1> bOAE)
LR

# oS Tnext_sZH ULs(CIREB) T D
S = next_s

# J—)LH SRS )L — T & sgii i
if next_s ==

break

print(state_history)
print ("R ZEM S DICHNDTZRT Y TH(dE"+str(len(state_history)-1)+"T3I™")

[, 1, o, 3, @0, 3, 6, 3, 6, 3, 6, 3, @0, 3, 0, 3, 4, 3, 0, 3, 4, 3, 6, 7, 8]
I E R L DICH D IERTY TH#id24TT

FR: RITIDSTEICHKBEELL ATV IHMES EBET,

S LD A — DD

TIE>IEONKTIDT, SAHALAITA—DTDRFERFIELUTHELL D, TERREFDOIOLTNDE
TANRIEVDT, LOILTRATY ITHENI0ERBLTHS, TOILEEITLUTLIEE0),



# T—>IT 2 bOBEIORKTZ itk
from matplotlib import animation
from IPython.display import HTML

# HREROYIL

def init
line.set_data([], [1)
return (line,)

# I P FEDE R (T L— LML)
def animate
state = state_history[i] # HiEDL Tz <

x = (state % 3) + # IRREDxEIE(E, 3 THEIDELD+0.5
y = - int(state / 3) # yHE(EF3ITEHI>IZHZ2.5m55|<

line.set_data(x, y)
return (line,)

# fi ) B Hre FH O TEDE AR
anim = animation.FuncAnimation(fig, animate, init_func=init,
frames=len(state_history), interval=500, repeat= )

# BEZHTML E U CHtiE
HTML (anim.to_html5_video())

ER: ITHYRREsZ, PN TRz R IITENMIMERI#RQ(s,a) 2 RERN TRELF T . &AIFIE UL MBEDED
DSIRVNDTS Y LMEZSZET

Q-LearninglC K BEXR

ZTNTIE. Q-LearninglC KDIEREIRDFET ., £\ REET LA FBZH(C. ROIOXICEHNT D/=HD
get_actionBE = HE L THEET.



e-greedyik

ETH5(CCCTlde-greedyiEICK DT, ESHDQUEICHENDIRNT., BHEHRERZLUTCUERDIKRDICHIAAT
BEFEI,

# e-greedyiiZmE3: (4/7>0> - JU—F 415

# s = RRE
#Q = T8N fE Y £QDE
# epsilon = e-greedyy:D¥]HE

def get_action(s, Q, epsilon, policy table):
direction = ["up", "right", "down", "left"]

# 1ITERIDD
if np.random.rand() < epsilon:
# eDHERTT A AICHEHL
next_direction = np.random.choice(direction, p=policy_table[s, :])
print('KRDIEDHS A LACHWNTHE")
else:
# ATENAE R QDR KEDITEIZ R T D
next_direction = direction[np.nanargmax( Q[s, :] )]
print (" ATEIMEE (QE) (CHE D THIWLWTHIZ")

# RDIATEN TIRDIRFEZ s
if next_direction == "up":

action = @

s_next = s - 3 # LICHETDIESIREDOHFHNINELIRD
elif next_direction == "right":

action = 1

s next = s + 1 # HICBEITDESIPREDOH FHNIAETIRD

elif next_direction == "down":

action = 2

s next = s + 3 # FICBEITDESIPREDOH FHIRETRD
elif next_direction == "left":

action = 3

s_next = s - 1 # ECHHITDESFREOHFHLUNELIRD

return [action, s next]

get_actionBABDEEF T v IZITVNET ., e@BEEIDE. RRDEHICTIAHACEK & &, 1TEN
E(QUE) CRED TEIK LEDEIGEREEI D ENTEXT,

epsilon = 0.1 # e-greedyiZDYIHMHE

# get_actionBHDEEFT VD
[a, s_next] = get action(s, theta, epsilon, policy table)
s_hext



AT BN AE (QfE) (CHED TENNTHIE

ITEMEAE(QIE) DEFT(#EfR)
RIS, 178 CEREN (SIS O TITEMIME (QfE) 2 579 2Q_learningB#iZz #EmLE I . OB EFEER
UFT, CCTEHEADFHBIFEELUE TN, BHENBERGHCIEEERRETHRZED TH T
=0\,

# QY (CKDAT B B EQOD B i

# sCIRREB). a(ATE)) . r(M). Q_table(QEMDR)

# gakushu = 22E %X (etan)

# waribiki = KF[H]E|5] % (gammay)

def Q_learning(s, a, r, s_next, Q_table, gakushu, waribiki):

if s_next == 8: # J—JLUEEE
Q table[s, a] = Q_table[s, a] + gakushu * (r - Q_table[s, a])

else:
Q_table[s, a] = Q_table[s, a] + gakushu * (r + waribiki *
np.nanmax(Q_table[s next,: ]) - Q table[s, a])

return Q_table

g7z A7 < BAER ()

RIC, REDZAF— ST —ILTBETHEIL—TTRDIRT b Dtry_mazefdiz #EH{UET,

# QY E Tkt < BA%L

# epsilon g-greedyiEDYIIAME
# gakushu = “2E % (etan)
# waribiki = B[%]5] % (gammay)

def try_maze(Q_table, epsilon, gakushu, waribiki, policy_table):

s 0 # RFE(Se=R5F— Rithh)
step = 0 # J—ILETDRFTYIH



# J—ILIDETIL—TIS
while ( s != 8 ):

step = step + 1
[a, s_next] = get_action(s, Q_table, epsilon, policy table)

# J—)LICEWZERMZE XD

if s_next ==
r=1
else:
r=20

# il B e R
Q_table = Q_learning(s, a, r, s_next, Q _table, gakushu, waribiki)

S = s_next

# RODME: A5 T, fF
return [step, Q_table]

fiE: CCTIRIBICHER T DTcdDtry_mazeFHZERL TLBEIFRDT, FTLTHAEEEFE

o CTDHE. try_mazefEzEITUELL D,

IS A — 5 —DFHTE

e-greedy, FBR, BREFBIRD/IN\SA-—Y—ZHELFT. Ff. TEMMEREL(QME)Z6ER—X(CUL

TR ULE TN CTTRQUEDVIIMEIFS A AICLTUENET,

# Q¥ E T ZEME < 2D S A —FH itk

epsilon = 0.5 # e-greedyi:D¥]HIfE
gakushu = 0.1 # &% (etan)
waribiki = 0.9 # WyfH#|5] % (gammay)

# 1T EFIDHZa, blCHHH
[a, b] = theta.shape

# VIHDAT BN B 21Q7ZE K TR iE
Q_table = np.random.rand(a, b) * theta

display( pd.DataFrame( theta , columns=['47&)( L)', 4T&8ICH)", FTEI(F)", T8

(7)1 ))

display( pd.DataFrame( Q_table, columns=['47Ej( L)', " fTEICH) ", "ATEICT) ", "ITH)

(Z)'1 ))

.dataframe tbody tr th {
vertical-align: top;

}



.dataframe thead th {
text-align: right;

}

TEI(L) | 1TEN(A) | TEN(TF) | 7EN(E)
0 O 1 1 0
1 0 1 1 1
2 | 0 0 1 1
3|1 1 1 0
4 |1 1 1 1
5|1 0 1 1
6 1 1 0 0
7 |1 1 0 1

.dataframe tbody tr th {

vertical-align: top;

}

.dataframe thead th {

text-align: right;

}

TE(L) | TE(/) | TE(T) | 1TEI(E)
0 | 0.000000 | 0.381857 | 0.896516 | 0.000000
1 | 0.000000 | 0.144095 | 0.941308 | 0.759527
2 | 0.000000 | 0.000000 | 0.980440 | 0.960771
3 | 0.030691 | 0.312031 | 0.272073 | 0.000000
4 | 0.693175 | 0.950381 | 0.014353 | 0.548878
5 | 0.728419 | 0.000000 | 0.314714 | 0.571714
6 | 0.732386 | 0.872582 | 0.000000 | 0.000000
7 | 0.066843 | 0.226004 | 0.000000 | 0.927796

ER: LENeDT—TILT, TERAMTEMRBE(QME)DT—IILTY. 8ZxiCLT. S>FLMZEERERQ

fEntEmTcEE L.

RIS (TR !




BFEBLFLR. WEWKKB(CHELEL & D BHEITZVRTY IO DIHEEHNUL. LWER
DMIZNWRFTY T TOU T TETCLUERSHBEEHINERNET.

CNUTIMERME(QE)NSFLATIDT, LFEFARBCT v bUEQUEBEAERSNTND E. WERD
B (EDRmNTD) I—>x2 bMIRRDFET,

# Q¥ E CHRRZEME, BEIUIZBEREEHUIZQEKRDHD
[step, Q] = try_maze(Q_table, epsilon, gakushu, waribiki, policy_table)

# e-greedyZz/b U DN TD (BHIFEKRT DN, 17 (CaEMICIRDTLIL)
epsilon = epsilon /

print("ERBZEMDICHINDIERT Y TH(E" + str(step) + "TI")
pd.DataFrame( Q_table, columns=['{T&E)j( L)', "4TEICH)", "ITEICR) ", "ATEI(AL)"'] )

WREDEDH ST A LCHWTHE
FTENME (QIE ) (CHE D TEIWNTHIZ
ATENIAE (QIE ) (CHED TENWVNTHIT
FTENME (QIE ) (CHE D TEIWNTHIZ
ATENIAE (QIE ) (CHED TENWVNTHIT
WRDIEHT A LCHWTHE

KRB EM LS DICHD D TERATY TH(L6 T

.dataframe tbody tr th {
vertical-align: top;

}

.dataframe thead th {
text-align: right;

}
178( L) 1T8(H) 1TEI(TF) TEI(E)
0 | 0.000000 | 0.381857 | 0.834947 | 0.000000
1 | 0.000000 | 0.144095 | 0.941308 | 0.759527
2 | 0.000000 | 0.000000 | 0.949340 | 0.960771
3 | 0.030691 | 0.366362 | 0.272073 | 0.000000
4 | 0.693175 | 0.920900 | 0.014353 | 0.548878
5 | 0.743817 | 0.000000 | 0.383243 | 0.571714
6 | 0.732386 | 0.872582 | 0.000000 | 0.000000




TE(L) | TE(/) | TE(T) | TE(E)

7 | 0.066843 | 0.226004 | 0.000000 | 0.927796

fliR8: Ctrl+EnterT. [AENQFEBEZRITLUTVDIEIC, ATV IHMACIRLTVWEFT, Fz, i+
BlIERDRT SEC, UEATEMRMEREL) ERBIESNTVEET .. J—)LERIDIREES7T°S5DITH EREAY
(CEBELPOPITNERBNET,

RBRE. BEOI—E. REFBORENSPDEULRWVGEIR. OEDEDEIL [# QFBTREBZHE S T28H D)\
SA—FHHE] 5. RITULRELTIIEEL,
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D570 R —EXDOF AR

> 1>TJSH—EXZEFEITSD (Infrastructure as a Service : laaS)
WhWw3OSORIVELI—Fa0>0
IO5IOREFEOUY—R (H—){—, GPU, X bL—=>0 Rwv hD—2..) =FIH

> JIEEEAETILOAPIH—EXZFIHT D
ERICIFESNEETILTHESRZTD
B5RER. OCR. EFE:nik. AUER ...

» MBETILEEKRT DT —EXEFIFHAI S (=Platform as a Service : PaaS)
IS IRECEINET —F%2T7v ITO— RUTETILEVER - FIF

All Rights Reserved Copyright (C)Moripower CO.,LTD.

0570 RS —EXFHDFIR

> FE=
OV IRZIFTTA > I SHBEDLETILERN TESD
> FRITHIDEHE
HOEDZFATDDOT. —HhSHFETDIDERN
> MBETETIVBET IIDEEREDERNMESND

REFT—HICKDFEBBEHETILL. KFARS —DOEAMIC L DEEEDETILAFIA
TED
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» X b
BEES - EBDHNRETEICS > ZOJ AR MIOIND
> HRRERETEFETERNCES

TSI REDEFTIUBRY—EXZFALIZELTE. BENMERWNZENSD

{51) Google Vision(dZETE T DEDDEFERHIC (FERND. P ZAIEDKDIREDIFEF

All Rights Reserved Copyright (C)Moripower CO.,LTD.

laaS (Infrastructure as a Service)

ARFETRERA>TS

o KEFT—HZEWDOIEHDA L —ZB=

e GPU

o (U—EXE#HDIBZS) *v NDJ—0, ik, &R t+1U7r..

FRY—EX

» Google Cloud Platform (GCP)
Microsoft Azure

IBM Cloud

Amazon Web Service (AWS)

Alibaba Cloud XH[E - 7= 77@EF

vV vivy

All Rights Reserved Copyright (C)Moripower CO.,LTD.
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= E3)L. BABR BEFERE. # (T>25«7) Bk JD/\D..

MR

> RETETSANR—KISDIR

» VPNAFIFTEZ23H—EXZEDS
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> EFT—AHREF - MIACASTLZRDA ML —2 - pythonFBREEH I EENE
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SIREAETILCHER I D (EREDH. OCR. EHHE:0:. #IR ..
UO TR MRCHITDREREHNZ U (1,0000 TR hpfzDFI164M 72 E)

FrH—EX

» Google Cloud Al EJL5« > JOv o
https://cloud.google.com/products/ai/building-blocks/

» Microsoft Azure Cognitive Services _ - )
https://azure.microsoft.com/ja-jp/services/cognitive-services/

» IBM Watson API
https://www.ibm.com/watson/jp-ja/developercloud/services-catalog.html

» Amazon Al —E &%
https://aws.amazon.com/jp/machine-learning/

S . ARAPIY— EXBEEELLE: (Eif%) - Qiita
https://qgiita.com/yuxzux/items/c1abbc83c8b681530b23

All Rights Reserved Copyright (C)Moripower CO.,LTD.

PaaS (Platform as a Service)

A=Y bETTPTIVT 23> ZBE - BESEIT Sy b4 — Lzt
OS50 R ETRBETILZEE
H—EX(CKD TIIMBEUIZETILDAPIY — E XL RLDMEEDIREETITS

FRY—EX

» Google AutoML (R—%/4R)
https://cloud.google.com/automl/?hl=ja

» Microsoft Azure Machine Learning
https://azure.microsoft.com/ja-jp/services/machine-learning/

» Amazon SageMaker
https://aws.amazon.com/jp/sagemaker/

» IBM Watson
https://www.ibm.com/watson/jp-ja/

All Rights Reserved Copyright (C)Moripower CO.,LTD.
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Google AutoML £

KRS FELIFULL

BEMTET > )\ — D> DOARBE - FEB/EIRY A b [LIFULL HOME’S] Z&EE

» [LIFULL HOME’S] (Ci58 9 2¥MHHERDDFEICAUtoMLZFIA (b L - Fwv
F> - JIR.L)

> BHDOARY—ILICAutoMLZFRFHA AT

> EigE—IET7vI0O— R9DENFEZEBHENRIR
> FEETHEANT DD BEEFBINERE (40~50% — 10~121)
> DIEEEDEL (3.9%8E)
» TensorFlow CEXEUHBESTILLIDEEBEL D

> GoogleDERFHAMIC KL BDET)IBE

https://cloud.google.com/blog/ja/topics/customers/automl-lifull
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SONY Neural Network Console TiE{& %48
FEEXFD (4] & 19 o2BEOBEGRAZDELTHAEL £ 5,

XZOBEZBOARIZY 770y 7 b [tutorial.basics.01_logistic_regression] &[@L TI A
ool MiELT. —DOFERLTHEL & S,

1/14



FEDORK
SONY Neural Network Console (277t XL £9,

https://dl.sony.com/ja

MERICHER] 227Uy o LES,

Tii- b TOUzok B WA TR

Neural Network Console

Neural Network Console

RSwO& ROwWIT
e —1 —SI)L7%y b DO—25%E

OA=F A 2 IBLTT A —TS—2H=RAVERERAIREEER

E MR TR
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MARKIRRENEZS, [FERKICRAZELTELYS] 20Uy o LT,
Neural Network ConsoleZ S5 Fiin&KSTE !

Neural Network Console S5 RIREZFIEVWZEEHDANESZETVET.

Neural Network Console 757 FERIEGUEBIFT =1 — IRy M- J0ET. FB. FEOETEMTA
BU—ERTT.

FIRZEBTSMCUTEIEREEEW,

- Neural Network Console 57 FffilZGoogle Chrome TORIBZSBVLET. MIOTSOTTEEEH
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(AN
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Neural Network Console

757 RRRFIBARE
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Service Settings X =Za2—%27Uv oL X7,

Neural Network Console

Project

Recent Projects

Mo project

Recent Jobs

Mo job

Dataset

Job History

Sample Project

Public Project

Service Settings

Ee ARBICEELET,

([
aull

[l_. Mo name set
49\ ID: 288308558958624768

=:=- English | [lSkES

=TEES D—HAN—AEE
10H 10GB
OH used 0GB used

SRCT. 1I0BEETOCPUET. 10GEETOI—SA~Aa—A, FLTEAIMEI O S REFBETEET,
Do hA—FESEETSE. EHOESEOENCGPUBET LD TEIRTESLDICEDET.,

Enter credit card
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703z FDERK
project X Za—%27Uv o7 LET,
frnT. [New Project] #2 U v 7 LET,

+ New Project] T Upload Project

Neural Network Console
] Name

tutorial.basics.01_logistic_regressicn

Dashboard 3120 25
Project ; - ;
tutorial.basics.02_binary_cnn

Dataset 568 17
oblbi=tory tutorial.basics.06_auto_encoder

364 12
Sample Project tutorial.basics.10_deep_mlp

14

Public Project

tutorial.basics. 11_deconvolution

w

Service Settings

7aY Y h&IC Tdor9) EANL. [OK] 227U v o LY,

FLWIOT O FEFEANLTEEV, 1~2553FLATUT
MHFFFERETEEEA.

(¥r .l‘llr i $: ?.' ”.' = |r :)

4org
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F—%+ty FDERE
PR ETMICFERTIT Xty b ERELET,

GLEDDATASET X =Za—%27 v LET,

@y DATASET oy conic [ B [ B

ERlDAZ 2 —TTrainingAMEREIN TS (AESICHR-TWB) T EZFERL.
[NotSet] #7Uwv o LT,

Training - @y LinkDataset] Mot Set
&

Num Data 0 = @ shuffle #® Image Normalization(1.0/255.0)
Mum Column 0]

Shuffle true

Cache true

Normalize true

Validation .

)

Num Data 0

Num Column 0

Shuffle falze

Cache true

Normalize true

Dataset List 7% [mnist.small_mnist_4or9 _training] oV >» o ~—2%27 0w 7L %9,
|

Dataset List ALL T (Qsearch

Name

mnist.small_mnist_4ord_training

E 1500 Rows [ 2 Cols T3 2017-10-30T01:59:

w
L
Ire]
™~

mnist.small_mnist_4or9_test

SO0 Bows 3 mle Y 01 7-10-20T01-59-587
500Rows [ 2 Cols T3 2017-10-30T01:59:582

mnist.mnist_training

H 60000 Rows 2Cols T3 2017-10-30T01:59:57Z

6/14



T2ty bR INE LT,

Training . @y Link Dataset mnist.small_mnist_4erg9_training
tey
Data 1500 Shuffle Image Normalization(1.0/255.0)
- T 2
Shuffle true
Cache true Index xiimage
Normalize true
1
Validation -
Cey
| Data 0
C T 0
Shuffle false
Cache true 2
Normalize true

7/ 14



Al A = 2 —TValidation & 31k L .

Training
&
um Data 1500
um Colurmn 2
Shuffle true
Cache true
true
0
0
false
true
true

[NotSet] #27Uv 27 L9,

@y Link Dataset| Not Set

] Main [ shuffle

Image Mormalization(1.0/255.0)

Dataset List 7" % [mnist.small_mnist 40r9 test] oY v o <v—2% 27U v o LET,

Dataset List ALL 2 Qsearch
Mame
mnist.small_mnist_dord_training @
1500 Rows 2 Cols 2017-10-30T01:59:592
mnist.small_mnist_4or9_test (@
B 500Rows [ 2Cols ) 2017-10-20T01:59:582
mnist.mnist_training
TRyt roEnF LT,
Training s (@y Link Dataset mnist.small_mnist_4or9_test
2
1500 ] Main ] shuffle ® Image Normalization(1.0/255.0)
2
true
e true Index x:image
rmalize true
1
Walidation vae
ey
500
2
falze -
£
true
true
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ETIVDER
ZEo [EDIT] 22y LET,

{;} EDIT TRAINING EVALUATION

ANBEZEY £9,
Components Y X kA% [nput] ZHFERDERICFZ v /& Oy 7LET,

Components Main o+
QSearch v o X 0O ['—'j
~ 10
Input
v Loss \ I Input
SquaredError Dataset : x
HuberlLoss

AbsoluteError
EpsiloninsznsitiveLoss

BinaryCrossEntropy

SinmoidCrossEnironw
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REEOSEEEEIEY £9,
ComponentsY X k255 [Affine] Z%&RBIERL7zInputBOTICKZ vy 7&FRy 7 LET,

Components Main ®x +
Q search D KOO
“  Parameter
Parameter
WorkingMemory I
nput
~ Basic I Dataset : X 1,28,28
Affine
Convolution 100

DepthwiseConvelution
Deconvolution

DepthwiseDeconvolution

T D Layer Property®OutShape® [1] ICZEBL £,

Layer Property

n Affine AR

MName Affine

Input 1.2828

QutShape |

BaseAxis 0

WithBias @
ParameterScope Affine

W.File =
W.Initializer NormalAffineGlc ~

W.InitializerMultiolic 1
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HABEEY £,
Components ) X b h 5 [Sigmoid] % Ff27ERk L 7zAffineBOTFICKZ v 7 &Ry 7LET,

Components Main X+
Q Search v g{ [E] I:I [Uj
unpuLny I

~  Activation
Tanh

HardTanh

I Input

Dataset : X

TanhShrink A Affine

Sigmoid
HarrcIS'ugmcﬂm\> S Sigmoid

LogSigmoid
Abs

RelU
CRelLU

BABHEZRELE T,
Components ) X b #H % [BinaryCrossEntropy] #%G#321ERK L 7=SigmoidBDOTFICFZ v /& KOy 7L E T,

Compaonents Main w4+
Q Search O g{ [E] |:| Cuj
~ 10 r
Input
s Loss Input
SquaredError Dataset : x
HuberlLoss Affine

AbsoluteError

Sigmoid

Epsiloninsensitiveloss

BinaryCrossEntropy BinaryCrossEntropy
T Dataset -y

SigmoidCrossEntropy
CategoricalCrossEntropy

SoftmaxCrossEntropy
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g DET
HfBlDControllertTrainZ 3R L. [Run] 27V v 7 L9,

@ Profile

hﬁ_e Train (] Structure Search
Standard ABCI
@ CPU 10 H Free X1

Lign<d%&, TRAININGEEICUIYED Y, FEHRIVERRINET,

EDIT TRAINING EVALUATION

Job History o @ 00000016~ 0000:0016 LF CPUX1 Epoch 100/100

@® Learning Curve (O Trade-off Graph  All Z @® LinearScale (O Log Scale (1 100% @

o 20191202_145931 Cost ® Training Error M validation Error

Tr 0.060554

Validation 0.118805

Best Validation 0.118805@100 0.65

CostMultiplyadd 784 0.60

Start Time 2018-12-02T14:5 055
9437

) 050
[J Comparison Pareto Optimal 0.45
0.40
0.35
0.320
0.25
0.20
0.15

0.10

Cost

ZU1Y-1£-U2 14155:55,500 [NNADIAJ: ©POCN ¥ 0T 1UU COST=U.Ubbbba TIMes| |U.35 £ 1U.75)
2019-12-02 14:59:58,497 [nnabla]: epoch 97 of 100 cost=0.057507 time=[10.5s /10.8s)

2019-12-02 14:59:58,624 [nnabla]: epoch 98 of 100 cost=0.062721 time={10.75 /10.95)

2019-12-02 14:59:58,885 [nnabla]: epoch 99 of 100 cost=0.063643 time=[10.95 /11.03)

2019-12-02 14:59:59,254 [nnabla]: epech 100 of 100 cost=0.059969 {train_error=0.060564, valid_error=0.118805} time=(11.0s /11.0s)
2019-12-02 14:59:59,257 [nnabla]: Training Completed

MMabla command line interface (Version:1.2.0, Build: 191008075041, Callback: console.daye.180927)
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(] Sstructure Search

s
(») Evaluate

Standard

@ CPU 10HFr

o
i

ABCI

LiIFn< 9% &, EVALUATIONEEICEI Y Bh Y, #HRERI\ERRINET,
ly:9] Zic. 4DEtR%E S [0] . IDEGRE S [1] AEAINTULNITERTY,

{y EDIT TRAINING EVALUATION

Job History

Q 20191202_145931

Training 0.060564

on 0.118805
Validation  0.118805@100
ultiplyadd 784
ime 2019-12-02T14:5
9:43Z

[0 Comparison Pareto Optimal

40r9 (@ DATASET

@ 00000008 - 000000:09 IF cPUXT Data  500/500
@ OutputResult O Confusion Matrix vy-y 2 1750 > %
O Classification Result  y-y 2 O Classification Matrix vy - y': Recall 2 (O Likelihood Graph  y-y 2

Index x:image y:9 y'

1 o] 0.04871734

2 0 0.002482703

3 1 0.99553514

2U19-12-U2 1510311 7,02¢ [NNADI3J: OaTa 448 / SUU
2019-12-02 15:03:17,731 [nnabla]: data 500 / 500

2018-12-02 13:03:17,781 [nnabla]: Add output_result.zip to result.nnp.

2018-12-02 15:03:17,762 [nnabla]: Add output_result.zip to results_best_100.nnp.

2019-12-02 15:03:17,753 [nnabla]: Add output_result zip to results_current_100.nnp

2019-12-02 15:03:17,763 [nnabla]: Forward Completed.

MNabla command line interface (Version:1.2.0, Build:191008075041, Callback:conscle.day6.190927)
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[Confusion Matrix] #27 U v o9 2% & BRTINARTEET,
Accuracy (IEfE¥R) (395.4%T L 7=,

@ EDIT TRAINING EVALUATION dorg C@y DATASI

Job History wo @ 00000000 - 00000008 LE CPUXT Data 500/50
(O Output Result §@ Confusion Matrix | y-y =

° 20191202_145931 (O Classification Result  y-y' 2 (O Classification Matrix vy - y': Recall 2 (O Likelihood Graph vy -y 2

Training 0.060564

0.118805 Accuracy 0.954
0.118805@100
ra4 Avg.Pracision 0.954
2019-12-02T14:5
9:437
Avg Recall 0.954
[0 Comparison Pareto Optimal
Avg F-Measures 0.954
Recall y'=0 y'=1
Precision 0.9522 0.9558
F-Measures 0.9541 0.9339
y:8=0 0.956 239 11
y8=1 0.952 12 238

BB ETY,
ETILOEEAZTELEY, oYy FTIUL7AY I b EFE-STUAWARL THATL XN,
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