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books—2/
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https://sites.google.com/site/datasciencehiro/python-kai-fa-huan-jing/jupyter
https://sites.google.com/site/datasciencehiro/python-kai-fa-huan-jing/colaboratoryno-shii-fang

Notebook®DitcE)

ETL=LV.ipynb’ D H BT+ IL R ZFFEL
FRLRN—D/INREHET B,
cmd FE71=1% powershell #A A

abrwd -~

Junpyter NotebookASEEEN 35,

L= 4 R M5 > jupyter notebook Z A 77

/

| Iﬂ = | G¥work¥School¥DataScience¥DataScience2019¥DataScience¥Report_Kit
-k *5 =T
. -

_I 4ER x FLLWPATL~ \ﬂ = R ¥R
D4wn TR o o J YIRS e &= EREk
9 Pt - of £ E-= & &% F AT oy Yy
EYEnTS (& =7 g - 7 lprE HERONYER
—= == S EiR
&« - P > PC » FREECOMSSD(G:) » work » School » DataScience » DataScience2019 » DataScience » Report Kit » L J Report_Kit...
W AT T &8 F47
& FFUE Jipynb_checkpoints T4 TANA-
=| E9Fy fE Report_template.docx Microsoft Word D... 19 KB
B & M= Report_HowTo.docx Micros Vord 92 KB
J‘; Ly M= Repori_Ex_Doordocx Microsoft Word D... sTKB
i 05(C) [] Report_Loan.ipynb IPYNB 774 1 4KB
e
eport_Ex_Corr_Father_Son.ipyn A J74 ) 4
B sD Card (F) !

= FREECOM SSD (G:)
= FREECOM SSD (G:)
B SDCard (F)

7TEQER

—

Colabo D F &
[TENET

ZDEDFELVAIL, Jupyter NotebookD{FELNE ZRAZE,
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https://sites.google.com/site/datasciencehiro/python-kai-fa-huan-jing/jupyter

AO VT hREDHIR

O 7oJ5L.00BXRERE
> UTHICREFTER UL, A7V MR H KGEEZELZENTES

* # —%— coding: utf-8 —k—
> I, utf—S@i::‘/n»—:fR‘/ﬁ‘éé Thb, Mz, Shift JIS, cp932, EUC-JP 72235,
> EE HAGEICRL T, EEEOMERE T, Eoxra—T 4 7RG EEL, Python
X7 7 /L ’h3utf (Unicode Transformation Format )

O /o7 —TDHEBEEE

AR TROEMEEZ WD,
import numpy as np
import scipy as sp
import pandas as pd
import matplotlib.pyplot as plt

import statsmodels.api as sm

YV V V V VYV V

import statsmodels.formula.api as smf
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L 7k— MERR ER DT

O 7#JL4 DataScience¥Valuable Kit<

> ZOT7HNAOFINZ, LAR—FEXT, LAR—RMHNotebookZa E 3 H 5,
> ZOHERNT, LR, @D 4 L& DataScienceld. B89 BT+
ARV TIYDIFIVT R, THILE
O LR—rOEXH HIEE 7T L—k Valuable_Kitl&ZDHh(ZHYET,

» Report HowTo.docx (.pdf) LR —FhDOVERSFNE (F)5O 12588 0)
» Report_Ex Spring Damper.docx (.pdf) L AR—RNIZDOIHITEL, SV aHp
> Report_template.docx (.pdf) LIR—RD O =z AnasZ e GG )

O fl%EF MNotebook

» Report_*.ipynb
> PraE+".ipynb” % [Python Notebook DH&HFR
> 1FE, OB DNotebookid,

» https://sites.google.com/site/datasciencehiro/download ¢ H1® “ProgramData.zip” #% 7 @ —R4"
HTZ &,

AEETHUSAHE
Notebook “ipynb” Z7AILZEZT

29T e %I _Colaboratory Cld".py" =T LE 1 f |


https://sites.google.com/site/datasciencehiro/download

L 7k— MERR ER DT

O BBTALER—FDI7AILE

1. #2379 —RFROWEE D “Report_template.docx” 7 71 /L

OIS, FRESNIZT 7 AV (RZVTNE) DR ERD HTENDHLD RIS IR RN LT

DT FANDRIRERETHIE,
T AN DOEIIE BI TSR, HlziE, IROIDITTUTEFIILo <0 ET,

—  Report_EK4 nlFIL 3~ —b.docx

RR—DLIETIE. COLR—rDEFRZEZHE TRLET

CDEFEERR—ULUBEORADM G ZERHEL TS,
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HmE (R - BER

& et
C it
— [ M kgl :WEK (mass) EEIZEHEE LT:F?E??$J|EJ
P m * ¢ [Nom] . BWEW (daping cosfficien *518
Ay k [kgfs?] : [($RE2® (spring coefficient
e
| — Tif}
x=0

BzFd & 2% (damper) &1F, FAF2ROD|Z, EHELEEHREAN
THHOEEERE LS EHIZ@€LRLILOD. BERLEZATR, FTFH LA
PEO IS FTI U= EsEd. ATERTLLEERE, (=dyfd) [Z

B HE- Syl i hE Report_Ex_Spring_Damper

HEILTHET AWM LHAT, ONRERXTESLE. _DHEAIT,
f=ev | BEERF".ipynb”,

T4 )L Valuable_KitRIZ#H 5

colz, clEEEEETH (viscous damping coefficient) Ef-ZRHEIZHE
HEW (damping coefficient) £/ S.
iz, AEOHutl=0DREEFZLL. ez Bl1IZFTHR -
Hoot - iFhROEBAERR - o
mr+cer+hkr=10 (2)

“Report_Ex_Spring_Damper.docx”,

TEZA ChiZ?2EFEFERTHRA. “ditto.pdf”

RT.ZOYIalL—avflzRE S




S=Za1L—23 EROLIRN— bADIEITF

J—=hRIVIORDRAOIT hERTLU, BRELTESNIEIS D (FER) Lzt
DERD., ENZLR— AR (DO—RI7AIL) (RO DFIEZZES.

1. 7A4J)L%5 DataScience¥Valueable Kit MDHID"Report Ex_Spring_Damper.ipynb”
%ZColabolC77wv7O— R

2.E17 ([TA A L=[ITRTOEILZET])

3. BEFvTFv (Windowsl0 : AltF— +Prt SCF+—) TEHEDESRZPCAD) W T 7
(COJE—

4. ZNZAHDRA > MY T b (ZZTIE Windows®D [RA >~ ZAWD) (CEEST

5 (R=ZBK) ,

EC T, SRULWLWEBD 232 InERD. JE—%&I&EN,

D—RI7AIVRT,. DT (R=X ) Z175,

o 1

35



CcC O G Google TR
P 779 [ Google #1h @ mmixi

B¢ Google 21 AT

Gmail Ei% i °

N

Q  Google )
Google L. HiDE - 10, Google T/
@ a a2 co +

jal AmazonJS... slack Colaboratory a—-Miv.
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=3 0L—>32EBOLIN— bADTT

3. BHILNRA> MY T KT, IS TEIFETIDIKL,

o+ 15 10 69 x 99px 100% (= [ | )
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S=Za1L—23 EROLIRN— bADIEITF

4. TNZJ— RCDMHITD

E| H % 0 = Report_01.docx - Word T H - O X
SuF ik BA FHA> AR=Z L7k EZEH EldywE B =R MathType o b B g -
MS BB (% - = T — = =
) — A A A — EJ[E &
TLET . NFR XF@RN TR . 0 EEE: 8o B0 'L
- v 5 - B &E
TEET Tt Fhe& HE Bl ~
L 3542:24ee1.:12Hwewszaz:zazazs333;34215:0_42«4&4&
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e AR EEFORRDHEE

O REDOAR

> RHERT O ElemlIZFEIRH A D)
> SEATAIRGE F.a LR OB TE R . http://www.stat.go.ip/dss/= “E Y R AT SO
JE” = “ReeNomH TR
O BEOARAE

> MEONEOEMIL, EFto AR B, #2439 ANotebookZ S RV,

> SRIEENT, FHEE ., tE m7e ST, RFERDRZRICEIN, 2o x T, BETHILARHERE
[ZEERTHDT, T, THLTEIZE,

> BT, #RV TV ELA—MNHMRIZIEVITHENAINIZL TEHELZE,

|}

+3

(1}

7 )L Valuable_Kit D

Report_Ex_Corr_Father_Son
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HEHCHEINERNE
RRZHER I DITHDBAIRR

1. BOENA
2. ¥ BERE
3. pandas #IE

N\

| B
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EEEPFICEYZDOERNELD, HIZ T,

interfaceld, ILZENEFHFTOEYBEDFREEEKT DD, BHRAL,FTIEIAEOAVE2L—42, F-(FaY
Eai—2La E1—2DEHZEEDY IR D)7 ON—FOIT7EEKT 5,

controllZDUVT, system control[EFIEI TETIXBLVEYICEINT ZEGELEINT ZEH8H5), E
J§ B TDcontrolled study (&5 (FHBEFZE LV 2) LLEERER |, fiNZE 9 EF TDcontrol tower(E i
EHREERT D,

ORI, RLEETHLABNELGNE, BELF T A—UHELS,

T—RAH AT RAD N FILERLLILEEDS \E]”E‘fﬁ’?ﬁﬁ"%)@’c HAIFAEDAA—HNELBIE
Wb, CCTlE, BEIZB TS0 FIZA>=ABOENEEFITI,

RR—I LU, LIESL, EEDEKRMNELGAZLDFHRBAZF RS,
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AR, BN, A, 7]

O

BREAZHEBMNERICOVTE OADERR
> [P % x]

FnBAZN % explanatory variable

THIZE % predictor variable

IMNTZEES independent variable

IAIE . exogenous variable —> python statsmodels T exog (BRFRDIZL W)

> [HrE% y]

H 2SI BZEH ., BULZESS response variable

FERZE . outcome variable

1EE 223 dependent variable

FLYEZRFS criterion variable

WNAZ5%5 endogenous variable —> python statsmodels C endog (FF R \)

> OOZ%% (variable ) TIX7Z2<OOZ & ( variate ) T AHARHZE U,

endog, exog, what’s that? in statsmodels
http://www.statsmodels.org/devel/endog exog.html

42


http://www.statsmodels.org/devel/endog_exog.html

AR, BN, A, 7]

O ABEHR

> LD O TIE, #—REREEZ WL
FHDIHT, 7Tay IR ORBLE HWT
VAT LD AN NER ) TRETHIENL N,
> ANEHINTRREERHY, HHBEE ()T, £D
KSR RH ST BT b ET 5,
> TODERIE T, AEZHATRIAINDEE,
R EL TRBISNDZELZ Y,
> ZHUTEY, VAT LB T D,
> FiX, Lo BEBERIERS ORI T TELD,

AGEZETIE, HIRICEY, BiAEE BRESR, AN/ ) ZEni3ids

AS
— YRTL

A 4

f()

5 73

v
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Filll, HEE

O E0TOVI/HEERET

> f0ZBEEEL T, xhby ZXROHZEEE 2D,
> A, SE— L FEER BRI, xICH O XyE R DA LETHIED
> BT BOLTIE, FATIDNY AT LEWHT-D, yvERDBITEHIZIBNT
by, THRIEHEEZENT T TS, BEE t 2B 5,
OXA4FSHILARTLEIE
> x, yIZRF A2 Z 2 L5
> xEVIZR MR 5
> x|l Th, yiZUIELfEZ RS
o MEEAEL, FLIREINUITHEES, BN AT A, IREIETE N Dy, LA S xE
525,
o MBS ICEVEA S E4, BRSNS T A, IREEDNH Ay, IIES A Fx
OFAFSHILATLOFTH
> BAHRFZI0 IZBWT, oA t1 (= t0 + d O0) NZBITHREEZHE T THZ %
Tl (prediction) &V, FEEIAF t DMRIEIZH D,

> ZORT, RO THWA PRI I =27 AR RSB, T h | RER
K+ t DN ENZ,

44



Bifll, #ETE N

O #5%E

> BDHEDEIBRHDNR, HRMBDDoT20, BT LT, TOE /5B MD T LR TER
WX, AIBDDOFRNVE T, ZOF/Z(A THAINEFHI L
> ZOEENG
> %JAE;Hr"ErT X, RHEE, XEHEE SV
> AT AEGE, BHRER, T AUV E SR, B AR SRR DL HEE SV HEEE <
A s
> INE— R, BEREEE OB T, REOLOEREV Y TAZEETHIESE 2T D,
> [FICATA TH-TH, HFEOHW T INERD,
O FAXME
> THIXE (LE<LKDA) ST HGE T RHEEMZ I E LT BT, RERBIERINATHA)
FEAAE (BAEITHNE TER2U) IR L CTEDOFFHICH D ETHISNDD 1 2R THDTH S,
> ZHUCK L BRI &I, RHEERORE BEARNBHIE TEARUWI)IZ LT TEOHEFHIZH D
CHEE TEDD 2R THDTH D, IRIFEIL72WIIINTHEE,
» https://ja.m.wikipedia.org/wiki/%E4%BA%S8%E6%B8%AC%E5%SCU%BA%EI%9I6%93
O F3l

> T (L) REROZEZRTL > THERIT 228, RFRDZEZHTE - THERIL 72N A,
> https://ja.m.wiktionary.org/wiki/Special:Search?search=%E4%BA%S8%E6%B8%AC&fulltext=1&searchToken
=2wv1ki8gq4sm8dejsrinjleyy

> prediction , a statement of what you think will happen in the future (by https://dictionary.cambridge.cez/3


https://ja.m.wikipedia.org/wiki/%E4%BA%88%E6%B8%AC%E5%8C%BA%E9%96%93
https://ja.m.wiktionary.org/wiki/Special:Search?search=%E4%BA%88%E6%B8%AC&fulltext=1&searchToken=2wv1kj8gq4sm8dejsrfnj1eyy
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Filll, HEE

O #HEosEHTlk

>
>

Y VY

https://en.wikipedia.org/wiki/Prediction

In statistics, prediction is a part of statistical inference. One particular approach to such inference is
known as predictive inference, but the prediction can be undertaken within any of the several approaches
to statistical inference. Indeed, one possible description of statistics is that it provides a means of
transferring knowledge about a sample of a population to the whole population, and to other related
populations, which is not necessarily the same as prediction over time. When information is transferred
across time, often to specific points in time, the process is known as forecasting. Forecasting usually
requires time series methods, while prediction is often performed on cross—sectional data.

google FHFR
HatClix, THl(prediction)l At aHHIHERR DO —H T, TDO IR HERRITKT T DI ODRFEDT 7 v —F %
. THlHEER(predictive inference) L CHIGILTUWADS, FHINE, %/L?I‘E/IFE: R BN OmDOT T a—
%@9%@@%75@ HCIThE5, FEEE MEtD1 > R[RE/RELR L. REEM O 7 AT DN TD
TNk RHE N 2R B UM O BEhE RHMENI AR EET D PR AR T2 THY . ZIUIRFRI ORI E LD
(ZT L THIERIC TR, 'fa%&ﬁ*E@H#FaﬁW (2 LIZUITREE DR SITER S NS 6, 7otk R
X TFRIEREE N E T, FRNCITE R AOFENLETT N, FHIXEE T —ZIC L HYThh bl
NILBHVET,

O SEHANRE

>
>

>

HeE GRHEE, XEHEE), THICPRIXE) 2 -V

NG — iR () T, BB I SHEREITHYZE D T RZ WD, ZHUx, FERAIT —#
EWH 5B CIIHEE D& %9:72@5

IRF R 57 — 2 4]0 43 B (FlfH T, 5 5088, #5350 BF) Cid, WReflslA @BRIZ 38\ T, B ERAI LA
ZHEE, FFREFZ COHEE Z Tl (prediction, forecast) &5,


https://en.wikipedia.org/wiki/Prediction

Filll, HEE

O SEHARE
> HEE (RHEE, XRIHERE), Tl (3K 2 VD

> ZZTT,
o EHE/RERHEMNT A=K %R D DHT ElFestimation
o XIZHADXYERDDHZ LT prediction

e ref: Bret Larget; Estimation and Prediction, Dept. of Botany and of Statistics Univ. of Wisconsin, 2007,
http://www.stat.wisc.edu/courses/st572-larget/Spring2007/handouts03—1.pdf

O predictDiEE;

> 77 FE praedict , Early 17th century: from Latin praedict— ‘made known beforehand,
declared’, from the verb praedicere, from prae— ‘beforehand’ + dicere ‘say’.

e ref Oxford Dictionaries Online — English Dictionary and Thesaurus

https://en.oxforddictionaries.com/

» 1620s (implied in predicted), "foretell, prophesy,” a back formation from prediction or else
from Latin praedicatus, past participle of praedicere "foretell, advise, give notice,”
from prae “before” (see pre—) + dicere "to say” (from PIE root *deik— "to show,” also
“pronounce solemnly”). Related: Predicted predicting.

e Online Etymology Dictionary https://www.etymonline.com/
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https://en.oxforddictionaries.com/
https://en.oxforddictionaries.com/
https://www.etymonline.com/word/pre-?ref=etymonline_crossreference
https://www.etymonline.com/word/*deik-?ref=etymonline_crossreference
https://www.etymonline.com/

i

, awall, F5l

O AREETI, 95X 9 (classification) ZFHLV5

>

Y

YV V V V

classification DRI FA CTHHND, V7 A5HEITE EEREZBERQ TCHDENRHSH, L, BIZDHEEEH L,
grouping, categorization 72 LIRELT A0 LIVT, (MZ 3L TODD DR CERWZEnDHDH, 22T
L, 77 A& TAHAZENIZTCO R THLI AR T A7, A TI 7720558 1 LW HEEE
[AYSH

INA— T, TESKR, Rl G 43 4T (discriminant analysis) &) FHEEDN® D, B Db EH LD EBK
X, WA EIIIMT T DRERHD, LT23> T, BHELIELOE BT ALV EWN TN TED, 20D
SHEEHRIO B EE 258, 77 A5 FEHRIZATIXIRERFEEB L THRY,

)R EF% A (discrimination) (230D F VN REZ—G8Gk, A —LFT)
http://nosyan.hatenablog.com/entry/20100313/1268437040

Bl goofEE: https://dictionary.goo.ne.ip/thsrs/3319/meaning/m0u/

HEHF D3 ¥E  https://ja.wikipedia.org/wiki/ /3 38_GHEEH52)

JIGAGFRE T AR T DE http://blogs.itmedia.co.jp/takafumi/2015/09/post _3.html

¥ :racial [sexual] discrimination (AFE (55 22) Z51)) LW EDOIN T 03865 E91Z,  discriminationlZZER!&
EORMNHLDT, —HOLGEDOFERIITEEDLETHD,

O CAGRAITIE

>

>

FERDOHPNG, WHANEIDDIBLIRWIE NDEEZ G, IR, 725, FE) 75, ZOFITIE, £7°, %
IXHW W TH A,

KEEFRTIL, ZOIHFHNTEND, FEENIDIZHRELZFOTE, IF8 7 — A NIC@E T2 H5E2 H
AVSY Wil /AN
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http://nosyan.hatenablog.com/entry/20100313/1268437040
https://dictionary.goo.ne.jp/thsrs/3319/meaning/m0u/
https://ja.wikipedia.org/wiki/%E5%88%86%E9%A1%9E_(%E7%B5%B1%E8%A8%88%E5%AD%A6)
http://blogs.itmedia.co.jp/takafumi/2015/09/post_3.html

fN—Z2207—5, TANT—F

O #EroHh, 23— EHE, BWEE OB TSEDAE
O fL—=2% F—2A(training data)

> [RICEWELT, T —%, 87—, ZihTr —4
O TXMT—%4 (test data)

> FUERELT, JliF —&, REEs — 2L
O HhRAF-HEBICHE—LTES

O {F&
> traininglZiX, A, 2Rk, B 8. JH20 FIERE N DD, =27 AL T, HHAF
IVEFEFET HDITHIE TR T AL ETH S,

> bebé, train(FIED) OJFEFEDS, [5]25ED(pull, draw) | THY, 2, FTEOFIZRE S
5, LOIRIRICEEA ST,

> ZRH: https://en.oxforddictionaries.com/
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50

O BEES

> mFEHIEE VBRSO HD,
> A= =TT 4T ELUTHWA
O FEDOEM
> L7 BLS (Runge ‘s phenomenon)  EUEAEHT TRk D2 HA TL A MM T HBRITR8 4
T HRETHD,
o ZIAARDOWEZE RKEL T EHERR Z 0N R I Z T35

* https://en.wikipedia.org/wiki/Runge%27s phenomenon

— https://en.wikipedia.org/wiki/File:Runge phenomenon.svg
* https://ja.wikipedia.org/wiki/%E3%83%AB%E3%83%B3%E3%82%B2%E7%SFYBEXES%B 1%A 1

o XD 1%L : Chebyshev nodes https://en.wikipedia.org/wiki/Chebyshev nodes

» ¥ 7 A4 (Gibbs phenomenon)
e https://ja.wikipedia.org/wiki/%E3%82%AE%E 3%8 3%96%E 3%82%BA%E7%8F%BE%ES%B 1%A 1
e https://en.wikipedia.org/wiki/Gibbs_phenomenon



https://en.wikipedia.org/wiki/Runge's_phenomenon
https://en.wikipedia.org/wiki/Chebyshev_nodes
https://ja.wikipedia.org/wiki/%E3%82%AE%E3%83%96%E3%82%BA%E7%8F%BE%E8%B1%A1
https://en.wikipedia.org/wiki/Gibbs_phenomenon

S & R N

BIE1RIZIEHIG LI,

O 554 EEE Tanalysis, AAREELE

O 54

> B FENE — D DOEBCITNIT, ORI EEOMNITHZE, (TUHL
KREER, /INFEE)

> AT, VAT, IN—R T VA58, MBS AT, ST, WD dolcT —#I123#-o<
ITAERRTIERZ,

> ZNHORBNIRT I, oW, EBhhevl, IIGEHEEET LV IDIRRESS T 7,
SHERETERIL, ZNH0HE WO BHRE RSN TR ORHESCR A T DIV
HIEMZUN,

O &4

> YO BEE BRI RAZ L2 LT FORELZIHONNZTH2E, (T4
JVREER, /INFAE)

> fENT T =gt (), — Rt (BT, BBt () , T IAHEHT (B
T57), FEREEMENT (SIEZR), LVWIOH I, S EBIC ST A RIS T LML,

> ZBORBNR T IO, TS, PRI G EICH DI ENE LS, THETRIICHES) T

FEAT R TREAT ) 72 E LB 0, MR ZETFE T /L (B, B0 TRITZENZLL, b Ofi R
[TE EH) (BERY) 72b DI/ DT LR Z N,



vagiidad: 2

O XETIX

> weat, BlF, 2= RO BT — 2SSO HER T ) & V2,

> BEOIANUTER LI, BRI ONRED, 1k, ZLEEMIT I OB TRIRLTE, L
ML, EFEOHWT, ERG T, R0, SHeahai@EL, Zhve —DDEIZELDS
DA, TDIZ, HRELIZ LT, BRTT —Z 5| LVOEICEED T, ZDFL
O ITIZTHIERENTZ VY,

52



“

O ROPEHRHHD

> EFHEMZ 2T EIRN EHo TS a8k L C& & ( variate ) EFESZENR L. K
DI (variable ) DHEA LXTFL'T?}ZM) BRI U TR L, WER, RRER7eERAY
DETHHED BRI IR, T —XIEENEHE (value ) THD. LinL, BELT —HX
B EEBEDINTIRIFEISNNAETHY, 95X EB'JL@D‘&ﬁﬁE*UT%% BB
RIEISNNE T, KEEHANTHXBILZ2 WG E N2V, BEEEHLLIRFEISNNE T, KEE
HNTHRBILZRWIGE 2. | TN fRER B, FatFiei, SRR armit,
1.2.1 7 —H BRIV

> AETH, 2HS<XKRILR,

> 2B, WA TR ZEEMT I LVO RIS D08, [ BMNT 113720, 2, Hey
(2T 2B BAEGR | £ WO HREDRSH AT Th A,



fHES, FHDEN

LERIFEEER Wikipedia @ Cross-correlation ISE|BLIEZEOQTITH. A EDET S
BEEFNICEAREITESN 20T, CORASERDIIZAETICIVENOEBREELT

LEWNELE.
O Wikipedia [2&kd& et _— .
- . - SIRICENET & BCEE (autocorrelation) T2EEAEEE (cross-correlation) &<
https'//en'WIklpedla'org/WIkl/Gross_ TEBE(CHETE (statistics) HEIMESIIE (signal processing) [C TEZRICSTOEL

Corre|ati0n FEZESTY. FEELCSLTIZ (4888 (correlation) | ZE 0 /iESIZE(ICIERL
ENTED. fEF 1~ 1 ZHAIDICH L. SSIETH 8] ¢SotEaFuEy
SEOERZTOEERL. [ERESNTEDEERIC [1EEEE (correlation

coefficient) | &ZFEN3LDTY.

» In probability and statistics, the term cross—
correlations is used for referring to the correlations
between the entries of two random vectors X and Y,

W

while the autocorrelations of a random vector X are 7 B ERIEOBEICLOUTOLSAFRDENTBEELDTT.
considered to be the correlations between the entries
of X itself, those forming the correlation matrix (matrix 4 st (statistics) S0 (signal processing)
of correlations) of X. This is analogous to the 12
distinction between autocovariance of a random vector FEEESEL (cross- o
and cross—covariance of two random vectors. One ’ covariance) TEHAM (cross-correlation)
more distinction to point out is that in probability and . .
statistics the definition of correlation always includes a ° 185488 (cross-correlation) 'IEE'I.E%%EE (crass-comretation
standardising factor in such a way that correlations coeffictent)
have values between —1 and +1. * B2 H5E (autocovariance) H4ERS (autocorrelation)

2 248/ (autocorrelation) H24BRS{REN (autocorrelation coefficient)

EEFEIFOEETIE TH598 (covariance) | H&0F [TBEESET (cross-
covariance) | [CETALEVWHRVWEEEFATLEN. SN E NV EIRREIC

TREHOEEDNLSTULRE (HER Wikipedia Cross-covariance £05A) .

In the case of two random vectors X=(X_1, X_2, ... , ¥*_n) and Y=(Y_1, Y_2, ... , Y_n),
the cross-covariance would be a square n by n matrix CIXY} with entries C{XY}(j,k) =
cov(¥_j, Y_k).\, Thus the term cross-covariance is used in order to distinguish this
concept from the "covariance” of a random vector X, which is understood to be the

matrix of covariances between the scalar components of X itself.

REOBIHECERT S numpy THESWBNLERIALSNTL S DY ESRDE
DEFERMEENTLALY) SEESMBOEESLUFHERLGIEELET

5| A : http://lambdalisue.hatenablog.com/entry/201



https://en.wikipedia.org/wiki/Cross-correlation
http://lambdalisue.hatenablog.com/entry/2017/01/04/194634

|ﬁ$ GEE by

O RY kL IZNTF - ARAXF L2 I a
O 175 KX F-AXF-12)vo& A
O FEEg

> /s (norm) OFWRTHWTWS, BR<mbhlca—7 Uy FHEEHIZO—HTH 2,
» https://ja.wikipedia.org/wiki/ / /L A

O =A%

> A B (E5R) , 2 B (REX) , Aoy r PBS (B L X T RET D

ILE R T DSZE
e EREFEDOELILVIEE: https://mathtrain.jp/
o #METF DM : https://bellcurve.jp/statistics/course/
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I pandas: BB

OO O0000000O0AO0NaOoQ

Pandas®T—42A4 Tz b
T—41/0

T—2 %D S
FiEHRETE

T—43 DR

T—3 DRE
T—32DHEE
Tgn—egvy

RS >TvIR
BRI T—42 OEXRLE
AL LT—Y

£ ®D 5| A : https://giita.com/tanemaki/items/2ed05e258ef4c9e6caac

T—ANOHMH
http://akiyoko.hatenablog.jp/entry/2017/04/03/081630

http://sinhrks.hatenablog.com/entry/2014/11/15/230705

SI—E2T 0OH:
https://openbook4.me/projects/183/sections/1670

17, SlDEA
https://pythondatascience.plavox.info/pandas/pandas%E3%81%AE%E3%83%87%

E3%83%BCY%E3%82%BFY%E3%83%95%E 3%83%ACY%E3%83%BCUE3%83%A0
Y%E3%81%ABYE8%AL%8CHE33%82%84%ES5%88%97 E3%82%92%E8%BF%B

DY%E5%8A%A0%E3%81%99%E3%82%8B

by Hiroshi

df = pd.read_csv('World_GDP_Popu_CBR.csV')
tmp_rate = dff GDP')/df[ Population] #— A Z7=Y DGDP
dffGDPpop'] = tmp_rate

pandas @ loc. iloc. ix M3&LY — python
http://ailaby.com/lox_iloc ix/
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http://sinhrks.hatenablog.com/entry/2014/11/15/230705
https://pythondatascience.plavox.info/pandas/pandas%E3%81%AE%E3%83%87%E3%83%BC%E3%82%BF%E3%83%95%E3%83%AC%E3%83%BC%E3%83%A0%E3%81%AB%E8%A1%8C%E3%82%84%E5%88%97%E3%82%92%E8%BF%BD%E5%8A%A0%E3%81%99%E3%82%8B
http://ailaby.com/lox_iloc_ix/

pandas: DataFrame & Series

O DataFrame

> 2RICDT—TNEFT (LX)
> index:1H, - -« -+, 12H %7
> columns: EHXIR, - ¢ ¢, BRAKEZTR

./9!—
O Series

> 1kochds (O TIX)
> 4 EXOF] (column), 71X, 17 (row
) [ZHEY 95,
> TNNEAHETE D,
O 2DMDtypeER %

df = pd.DataFrame( & E[X) & $5<
print(type(df.describe())
<class 'pandas.core.frame.DataFrame'>

print(type(df.mean())
<class 'pandas.core.series.Series™

type3Series’Z/ 5, Bl 21X
mean = df.mean[‘ 0 FE; ]
TR, EROBIEZ I AR TE 5,

PSR | DR | BESE | BESE | RAE
1A |5.2 184.5 0.9 9.6 52.3
28 (5.7 165.8 1.7 10.4 56.1
38 |8.7 163.1 4.4 13.6 117.5
108 |17.5 131.0 14.2 21.5 197.8
118|121 147.9 8.3 16.3 92.5
12H|7.6 178.0 3.5 11.9 51.0
FiosE| DR [BESE | BESE | BkE
1B |5.2 184.5 0.9 9.6 52.3
28 |5.7 165.8 1.7 104 56.1
38 |8.7 163.1 4.4 13.6 117.5
108 |17.5 131.0 14.2 21.5 197.8
118|121 147.9 8.3 16.3 92.5
128 (7.6 178.0 D 11.9 51.0

S http://www.yunabe.jp/docs/pandas_basics.html
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pandas: Tips for DataFrame Operation

O 2&xDataFramemM s, HH1IERZHEH

> rxy = corr_coefloc[[father’],[‘son’l].values # rxy = [[0.63427]] 41| CHiiH
> rxy = corr_coef[‘father’][‘son’l # rxy = 0.63427 BAE T

O $5ITZHEIBRLZL, indexh S LBNENTOT—2HISHLT
> FE  index T ANEWND T, A < 0

. 1 [Counthy Currency  Year GOP

il 2 1%, df.drop(‘Brazil)iZ 2 [Afgranistan luss 2015 203EH0

3 Americas Sh 2M5 ZBOEH3

TERW, 4 Bolivia Ush 2015 33EH0

> Country§1DBrazilz & TefT 2B | | coomss ot RHE

U, tuioiipe o || See s e

df2 = df[df[‘Country’] != ‘Brazil’ ] 9 |France LSE 20151 242E+12

10 |Germany LSE 2015 336EH2

11 Greece UsSE 2015 1 55EH1

E

Population CBR

33736
3158526
450
205862
48229
98873
2482
G4457
81705
11218

287
4.3
168
81
104
281
1.3
34
-24
-12



I pandas:if:it=

O pandas.DataFrame.describe

>
>
>

>

std (FEUE(RZE) I MRIEERZELZ KO D (P 7 E—1 i)
https://pandas.pydata.org/pandas-docs/stable/generated/pandas.DataFrame.describe.html

aazi AL, DataFrame.count, DataFrame.max, DataFrame.min, DataFrame.mean,
DataFrame.std, DataFrame.select_dtypes & &%, iz, stdiXRIZHHANS 5,

https://pandas.pydata.org/pandas-
docs/stable/generated/pandas.DataFrame.std.html#pandas.DataFrame.std

O pandas.DataFrame.corr

>
>

H 77X DataFrame
https://pandas.pydata.org/pandas-docs/stable/generated/pandas.DataFrame.corr.html
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IUZ . NumPy. PandasfEidDZE#z

O http://blog.pepese.com/entry/2016/09/04/144109
O ndarray®') X FZE#

O https://www.python-izm.com/data_analysis/numerical/numpy/ndarray tolist/

O numpy tips
O https://qiita.com/wwacky/items/4f475d44753819f98083
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K<, EBZITO>TLIEE0N,
Fz, FREMNMETULBIMNE. BBl manabaZztEZLTLIEELN,
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