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ES0LTIOVSEZDVEFHDN?

o T—AZAVHIET - EFEoh
1. 7 =5ty bR I dROLAE>D - DU—Z27)
2. T —HDEdHET (R J57)
3. &t
4. DTFERZ R EDTEHNERZIED

e BE> =L —>3>
o 5l : #mAIEE (asymptotic theory) (FH>TILHA XTI REVNEEZEZD (i.e.,
N — 0)
n REDER] (law of large numbers) - FULMBEREIE (central limit theorem)

n ENMAORE(S ?
o E>>FHMNOS=Z21L—23> (Monte Carlo simulation) &XidN3
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ESUTRZESDH ?

o JU=VYIKDIT”?
o Statald =1l
o MatlablFEFER (IS AT ANMEX DN ZREEZ(L -

o ZERELFELVOPTETD/INSUANELDERL)
o Stata CIIETENHMN U ITVWKRE. B TIOTSLZESDEE LY
o Matlab(XZ&Di#
o F—AEE - MIFDHT - HWIRFE - IBEETERE. RCAKIRATETED

o 1—HHZL\(RY NT—TO%ER)
o HAFEBTHRETEHERY MIERNSD
o I—HUHRHRUE/\Wwo -0 - tidyverse, BIHFEZEY —J)LIRE...
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EFWVWR., &RNI(C(EIFHDIERE

EIRER(EUVB LS @ Stata, Matlab, Python, Julia, etc...

e PythontBIFE (CPopular FAlKIFEAEEDTZT E7RWY)
o RIZMICIIEBETAMNREE (FhBRIZ(CStatat>MatlabZz{E> CTLVE )

o COFEETIIRZES ZLZFAMELEXT,
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R (TOUVS=Z>PVEELNE) OFUVA

o [FZENMULTESN] (Learning by doing) ULHAVRWLTTY,
o DN IO— MEIZIENT DN REBDEVGDHERTIIRENC LEITER.

e ELITOUSZUTDOERIVZL..
1. XTI IS AvE—HZDFEEGooglel R L THD.
2. MoodleD I # —S AlCEBRZISIE T D,
3. AT 4 A7 J—I(CTANGERD (CER T B,
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RICEIT BEFIRA > S 1 &N

RAMG [ 22255 DIZbDRAFT ]
o —EHBEHMDEONMNMDELT,

Wickham and Grolemund "R for Data Science" https://r4ds.had.co.nz/
o tidyverseDFE

o REEMR(FERL, FERBATFAIEE.

Datacamp https://www.datacamp.com/

KIFK - RABE [FATEBEDR RANT S 05 1 ADEHEFL] https://www.jaysong.net/RBook/
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https://tomoecon.github.io/R_for_graduate_thesis/
https://r4ds.had.co.nz/
https://www.amazon.co.jp/dp/487311814X/
https://www.datacamp.com/
https://www.jaysong.net/RBook/

RICEAY SEFHEHN
o HAt5S [CRET2HR RI—Y DIz DRStudio[E k] AFT ]

o it - KM [ZEiKData Science>U—-X COMNS(EUHDFT—FHA LT XAAFIR - Python—=
s
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https://www.amazon.co.jp/dp/B095W5G8KB/
https://www.amazon.co.jp/dp/4065132320/
https://www.amazon.co.jp/dp/4065132320/

AHDiN

R&ERstudioDEE—43
o IRIRHEER
o JN\wi—=

DRI AILTDtY N7w T
o fEEST L2 KU

o RStudio project
o J A )L D&k

EANETE GTEHE U TDR)

EtFOEZZFENRETOIVS = TJFE
o ¥RETH : MEtHUHERI S EES =2 L —> 3>
o JOJT =2 : Z# (variable) . J—22J0O—(ifXX - forX). B#X (function)
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[EUHEKS
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RERStudioD1 A M=IL

e R - RStudio&(F/R(CH
o RITOUVS=Z>2IEEE
o RStudiol@TOTS =T EFIRY —)LZIRHE U T NIHERFEEE (integrated
development environment; IDE)

¢ RERStudiodD1> A =)L

1. R: https://www.r-project.org/
2. RStudio: https://www.rstudio.com/

e FFHICDWTIFCES
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https://www.r-project.org/
https://www.rstudio.com/
https://www.jaysong.net/RBook/installation.html#installation

F—bS—k

e RStudiofFEF—AlFIER4L IR cheatsheets"ZiIEELT<NTL\D,

o KiBECIRIULZEDRED
o RStudio IDE Cheatsheet
o Base R
o Data Wrangling

o DEFIRED :
o estimatr : EFDHT
o stata2r : RCStataZ3E{T
o R Markdown
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https://www.rstudio.com/resources/cheatsheets/
https://github.com/rstudio/cheatsheets/raw/master/translations/japanese/rstudio-IDE-cheatsheet_ja.pdf
https://github.com/rstudio/cheatsheets/raw/master/translations/japanese/r-cheat-sheet-ja.pdf
https://github.com/rstudio/cheatsheets/raw/master/translations/japanese/data-wrangling-japanese.pdf
https://github.com/rstudio/cheatsheets/raw/master/estimatr.pdf
http://github.com/rstudio/cheatsheets/raw/master/stata2r.pdf
https://github.com/rstudio/cheatsheets/raw/master/rmarkdown-2.0.pdf

RStudioDIER

WP NOte_LIthub - KStuaIo

File Edit Code View Plots Session Build Debug Profile Tools Help

S -mla-d e/function ~ Addins =
@] Untitied1 [  Environment History Connections Tutorial
] [JSourceonsave | Q #* = +run | >+ source v = 2 [ | 52 import Dataset ~ | &
1 R = | 7 Global Envirenment =
Environment is empty
Files Plots Packages Help  Viewer
@ NewFolder | © Delete =] Rename | G More ~
€ > Users > Yuta > Dropbox > Teaching » 2021_1.2_Applied_Metrics JPN > Note_Github > 01_Introduction
A Name Size
t.
11| (oplLeve) = R Script & data
Console  Terminal Jobs =0 debuglog 1068
CyUsers/Yuta/Dropbox/Teaching/2021_1_2_Applied_Metrics_JPN/Note_Github/ I figs
R version 4.0.5 (2021-03-31) -- "shake and Throw” ! Intro_to.Rfiles
Copyright (€) 2021 The R Foundation for Statistical Computing @] Intro_to_ Rhtml 129KB
Platform: x86_64-wb4-mingw32/x64 (64-bit) S Intro to, RRAmd a3k
R (& BEBYINIIFTHD. [E2C®E8H) T, @ IntroductionRmd 116K8
—EQEFICiAE. BRCCNEBRTTIENTEET. & o
EAEFOFRACELTE. "license()” H3LE "Ticence()' EANILTLIZEL, xaringan-themer.css s1k8

R BE{OEFECIEIEAIODIITT.

EU<IF "contributors()' EAALTLREL,

IR PR Oy T —SEURNTAIETIEORRCOVTIE
‘citation()” EANULTIZEL,

“demo ()’ EANTNETEEHBSENTEET,

'help()' ETHEALSA2AILTHHET, X
‘help.start()’ T HTML JSOHICLBIALTHHSNET.
q0 " EAANTNE R ERTLET.

=
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4 DD (Pane)

1. Source : J1— RZEEIGPR
2. Console : J— RZESTE DI
3. Environment/History: ZZ8MD—& / Console CES B 21— RODERE

4. Files/Plots/Packages/Help: 7 AIL—&. 1Q&&
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Source (V—X)

e CCICO—REEL,
e 1—RERODUTRI7AILEUVUTIRETD. (.RITF71IL)
e RunzZzZUw oL TETCHI— RZEFHFHHNAD,

e SHIFT + ENTER (Windows) TEIRBHDERD Z5wdHAD

15/ 64



Console (A>Y—J)L)

o J—RAEIKECA
e Source Pane (#) TRunZzZOUw/Od3E0—RHAEIDIZT,

e CZ(ICEHERI—RZANITDIZLEETED,
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Packages (J\W I —2)
o A—T>2V—XADRICED TORERFEAH I/ \VI—HEBERS &,
o J\wHO—IHSI1—-—HHFEUEENLRERZTFUOEESD.

o J\WwH - A RA =)L I BICEinstall. packages () ZFIHT D,
o RIEARZEDTET. MICUE > THELLKIDSRED,

o J\whO—ZFEWNEITNIE., 1A =)L (Clibrary () TidHAL,
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{5

o KERMDIZHDggplot2ZfBITT DN, WEA A R=ILUIRWZ & | (RFEINHHNDDT)
e goplot2(FRDIN R TAA =)L TED,

install.packages("ggplot2")

o JN\wT—=IMAX~=)benies, ESHIClibrary () THdHAD,

library("ggplot2")

e RZLWDTZABRIUD & GiHAATTI\W T —Z(FIARTEHUBND.,
o RZFICHC LEE, N\wT—2FBA X M—)LTDIREFRVD, ELZWhWEDZE
library () CHB&dHAH T DIHEN DD,
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tidyverse

e tidyverseld. FE(CHadley Wickams(CKD> CHFE =N/ \WH—BED &,
o dplyr * readr - ggplot2 * readr * stringrid&E/RE

e tidyverseldT—ADRICHBITDFTIF7I RIS —R

o KiBEE CldtidyverseZA > A =)L TD., EFRHNMNIDOTIER)

install.packages("tidyverse")
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TR I AINSTDEY NPYVD
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DIRAI AW DIED T

o T—ADMICIERALARIF7AIL: AOUT K (O—RKR) . T—4,. 7OrTJTv b (B, R)
o IRAK: J7A)LEMEES & (CHITTERIEITDIEEL,

o EDFHFREBAZNZENICIEDN. LT TEEZ[ZIERE EEITHENTT D,
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DI A IS D—H

JOYzOb/

I— data/

| L— data.csv

— script/

| I— script.R: ROUTET7AI
| L— function.R: BEREFLEZETI 7ML
I— output/

| | figure(.jpg, .pdf)

| L table(.tex, .csv)

— script.R / master.R

— markdown_report.RMD

L— readme.md

e data: T—F%&HAND, HEHCHMSRINLEZEZTLRWVW)ITAILSY
e script: AOUT NMRI 71 ILYZEAND,
o BEULIF7AIL—DTHEDRESE, ETFDscript.REIFTHEOK
o EFDmaster.R[CHBWNT. scriptRDIAILTZEDIRETRII N ZIEET B,

e output: MDD I RTwv b, EICKFE 22 / 64



5 1 DI A IV D—H)

JOYzOb/

I— data/

| L— data.csv

— script/

| I— script.R: ROUTET7AI
| L— function.R: BEREFLEZETI 7ML
I— output/

| | figure(.jpg, .pdf)

| L table(.tex, .csv)

— script.R / master.R

— markdown_report.RMD

L— readme.md

e markdown_report.RMD: Rmarkdown(C KB HTLR— o

e readme.md: DI AIA(CEATBHAITI 7). X—TFI>T7AILTE. TFANIT7A
JLCH., J—RTERATEOK,
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T7AI - TANYERICHBITIEEIL—I

e LDOI7AINZELELESUTOKMEMNZF>EDEESD,
o JL(V—R)EIRDT—FIT7A)L (TTILCSY) (FHEXFIC EZBSZ U0,

o DZ—HhSBIRTEDLD. I—RZEIETD, (BRI
o {R(CoutputT A JLIMNZE(CIRD TE. data&scripthidpiliEmaster.RZ[E 9 Z & ToutputZz
BIRTED,
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(BFREID B NUL/BUVELY) TG

o Git/GithublCKD T 7TILEIR 1FICEEER)

o LTINS, DIDIEHICT —FBEHROIILHANEBRIZES
o X (X, data_raw & data_cleaned [C T,

o —BFHIIMEET 7AILEZBUTHL temp T AJILS DIVERK

o DABTNMEXRICIEDEHE | Soilifist. BIEHH. >=aL—>3>a0h. BRERE
o EAMICIE. DFDYITHIROTECTAIIZIEDEPLDPTLY (RAICLD)

e markdown report & scriptdfELNT (T
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JO9S=2D0D8EXR R L I KV

o %71 LU kY (working directory) (FZRXFLMNZDRFRTSRBUL TSI ALY,
o MNEBD T 7 1 )L ZEFIHADRICEER, (&ih)
o IXB. T4 LT KIUETAIAFEERMNFFRC,

o BT+« LU MUIFROON> RTHRTES.

getwd ()

## [1] "C:/Users/tahol/OneDrive/ ¥+ 1 X2 /GitHub/Applied_Econometrics_JPN/02_R_Programming"

o FEST A LU KMNIZEETDHSEF. ROKISICANTD,

setwd("TA LI RJDICAM)

26/ 64



ARAA : RStudio [CH(FBT7 0> 10 BOYERK

Rstudio C(EBHHERERD I AINA 2T O TI S EUTERECTED.

7k EEDEMNS 2 DEDHRDT S X (Create a project)z ) w T (RETFR)

e XXXX.Rproj Z2oUw I UTRStudioZic&Id &, T Lo NUNTOSTONIAILS
[CEHEITHRESND,

o (SHIFZEIE) here /\WH—DiERH
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BARNNER
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BARANRETE

FinsH&EUT. REEMAETEHE UV TED THL D,

YAEE
= R N
3+23 + 25
3—23 -21
3:2 3 x 26
3/2 3 /215

1+ 3

## [1] 4
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RF

3 R D
32 3 A2 9
2(=3) 2 A (-3) 0.125

100Y/2 100 ~ (1 / 2) 10
v/100 sqrt(100) 10
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FFBlI IR EEN

£ R i

T pi 3.1415927
e exp(l) 2.7182818
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XTER

o BARMEZRICHICIn & log ZESMR BJGEIRAEDE U THEDS Z E(TER
e RICIEIn()HRWDT., BAXEZFR T (C(IIODI(Clog () ZAHLD,

2 G R 11y
log(e) log(exp(1)) 1
log,,(1000) logi0(1000) 3
log, (8) log2(8) 3

log,(16) log(16, base = 4) 2
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=R

23l R thi 73
sin(7/2) sin(pi / 2) 1
cos(0) cos(0) 1
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Help®R 75

o RZETEHME U TEDICHIED T, SXSEREEZRZ : sqrt() - exp() * log() * sin()
o ROFZICDVWTDERIAZ RDI(C(E. BERDAEIC ? ¥—DZ DIFNUE LN,

?log
?sin
?paste
?lm
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093>V DER
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B

o TS : BT DMETHIHEE

o FEHNUIENS, UTFTORICDVWTE TS
o %7+ LU KU (working directory)
o Z#Y% (variable)
o J—27J0— :ifX - forX
o Bd# (function) T&
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e 1 B OMRETRHEE

o HEtE - STERFFET(E. B%FEHE (population) (CEAULT. T—F(EAR)ZAHVWZHENZITD,

o B} (CRAT DHRETHVMETE (statistical estimation)
o DDMERZEY Z#EXD. Y (FHDDMICHED TLID,
o B = BHSE= E[Y] 2D\,
o BEENS N BB EERME (random sampling) L. &4 {V;}Y %83,
o #EAFY) (samplemean) : Y =1 X" Y,

T on

o [X|f% :
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FSEDEE : HEMSR - HESE - HEE(E

o HETFEWSR (estimand): HEEUEWEE X TUL\D. BERMDYFE]
o fll : BT

o FEE (estimator): —4 (U>2TIL) ZFi5E LT, BEEETDI/INSAIZHETET DIL—)L,
o LWDIE, T—IWSHETE UIEWLIRADEEL,
o {5 : ALY
o U TILNS A LAMERN)THDI. EEEGRBEL (CIRXD,

o IETE(HE (estimate): T — A ZEEZE(CRA U ES(CESNBE,
o ffl : F—AICEDWTCEHESNIEEREHDE

38/64



BREEARTELS?

o Y "B DEVETES (estimator) RDIERBEZZSH?
o IRHAYIEAR 1

o IFEHAVIER 2 :
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FAEIY(EWVWSIEES)DN M E (I ?

HERH(C [BEATIOHFE] (FETETED. UNMU. EFRBIGIEEARIIER(CE UL

HE : S —ADHCENT, BANEDIT —HIER) G HESNZEDZ—D,
o ZEDT —AHNSETE UTTIEARFY (IHETEE (not HTEE)

DX, RPN ZITFOTND] EVWDRZEREL DS,
o (x5 BEEFRBVERETENIDN D DSV EEEDOREF)

X : EAREHD D]

40 / 64



BES =1L —>3 2 THEAREEOEBZHRAND

e I RASHDEHDOBEMDHZAET D
o BEMMNSEERICEARAZHEL. MWiHTDIEARETZEAET D,

o COFHmEZEORL., BAEEHZZEHED. > EATHDDMAEESND.
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Step 1 (/4) : I\ I —>D5Rd+Adr

* install.packages("") CtidyverseZz1 > AM—=)L9T35,

library("tidyverse'")
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Step 2 (/4) : BEEBZHR&

e PUMS of U.S. Cencus 2000DFR18 & FElindDF —SF =L D,

o PUMS: Public Use Microdata Sample
o data_pums_2000.csv. data TAILFICAD TWBZ EZHERT D,

e RICPUMSZFHADRIIC, Z#EUIC DLV TCEHBA,
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JOV9S=Z2DDEXRED?2 : 3

o T (variable) &(F. T—HZRFTCETDILIMITEDANIIDZ &,
e FIX(L, BEIRDKLDICERTED,

X <- 10

e ZCT. BEXIFREESRIDIIENTED,

X

## [1]1 10

2%X

## [1] 20
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F—4~ DA (Data Type)

o ZIUILTEZEIRT —F&IGMTZ D,
o #F (scalar)
o N2 KL (vector)
o 175 (matrix)
o X (list)
o F—4AJL—/\ (data frame)

1 :n%%;_gﬁtu¥5\\\o
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PUMSS —% DR AH

e readr/\w4o—= (tidyverselCEF11D) Dread_csv () B@EZFED THRMAAD,
pums2000 <- read_csv('"data/data_pums_2000.csv")

e IR :
o read_csv()D5l%EX (argument) (CEWTTIT7AILDINRZIEET D
o fEES s LU MNUICHBIFBdatad A IS Ddata_pums_2000.csvI 7L =ZHET,
o CDKDOIRERET D/ RADFERELEZHEFMINA (relative path) &K/,

o 1)U X (absolute path) ZAHWTCERIDICEBETEDIN, HM/) (X zZz@ <R T D,

e FEH2:
o Z#pums2000(ddata_pums_2000.csvDT —SFZIZINT D,
o COEDMEHZET—H I —LA (data frame) &K
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BEREZRDHD

o ZOT—H=BERELUTHED,

# pop_incldNZT KL
pop <- as.vector (pums2000$SINCTOT)

o BEMMIF NZERE

# BIEEID IR
pop_mean = mean(pop)
pop_mean

## [1] 30165.47

# BFEEIDAT S DIZE =
pop_sd = sd(pop)
pop_sd

## [1] 38306.17
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BEEIDFrEDHm (K RJVEL)

o goplot2ZfEH D,

fig <- ggplot2::gplot(pop, geom = "density",
xlab = "Income",
ylab "Density")

## Warning: “gplot()  was deprecated in ggplot2 3.4.0.

## This warning is displayed once every 8 hours.

## Call "lifecycle::last_lifecycle_warnings() to see where this warning was
## generated.

o gplot()Ildggplot/\wo—=DEIEL,
o I\ —I%: AR EFENH I HED—D,
o B figlIHZI&NL TUL\B,
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plot(fig)

Density
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o DDFEMNERL.
o WM —)LTTOY bLTHLD,

# ‘log AT 3> THIZ & SHZIETE
fig2 <- gplot(pop, geom = "density",

xlab = "Income",
ylab = "Density",
-l.Og = "X")
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plot(fig2)

Density
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Step 3 (/4) : BIEBEAREFEARATETOHE

o M{EAIEAN (random sample) MSYER UITEARTETN, BEDOEF(C ENTTIHEVWRANRTH
3:50
o BEMNS N BOEANZSOEMFEAERAEZIROE L. EXT Y Z51EITS.

o FIX(E. CN=200E<DWL. 200fADIERFITZED.
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RIESHMEDOUDIE

o FJ. HRDEIRM (reproductivity) ZBERIDzeH(C. ELE (random number) DO>—F
8 (seed) ZFHEULRITNIEIRSIRL,

set.seed(12345)
o Zpoph5100{EIDEDRI THEMA =N DIERZEID H T,
test <- sample(x = pop, size = 100)

o X test(CHEMMNSEAESHE SNIT100EDF A 2SN T D, BRI IRDKISICETET
350

mean(test)

## [1] 25756.1
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JO095=>0DBAREDI : forX

e FIUFmEE<DRUIEMDIES ? forXZE{ELD !
o forXZ{EDRIIC :

Nrep = 200
resultl <- numeric(Nrep)

e resultliFET200CETOERNODNRT ML THD,
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e FEDEDFZC

# EREEMTINT N

resultl <- numeric(Nrep)

# ==

for (i in 1:Nrep ){
test <- sample(x = pop, size = 100)
resultl[i] <- mean(test)

}

e resultl(T(E. 200{EADEIESIZEANSEHTE SNIZ200EDIZERFEEIHIBHENTULD,

o JOUS=>DY : )L—TJORRZIGINT DINT NLZEHLICABRLTHL< ., SBERVESTE
s CEL 185,
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Step 4 (/4) : IFARFHEHDDH

o EREHDDMEILEAREZ L TNDIES DN ?

fig3 <- gplot(resultl, geom = "density",

xlab = "Sample Mean",
ylab = "Density") +
geom_vline(xintercept = pop_mean, color = "red")
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plot(fig3)

LA

- o Sample r.1ean::-“ “::
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JOV93=Z2DVDEEXREDS : B

o B TJIILBAXNKEL RS ?HZIE. N = 100,200,400 TEESEADIH?
e BdZX (function) Z{F> THEHNDD,

o A ZTERTDICIE. UTZRFETD :
1. BE%
2. 5|8 (argument)
3. J1—R
4. £ (output)
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BZER

e f_samplemeanBd#k

f_samplemean <- function(pop, size){

Nrep = 200
result <- numeric(Nrep)

for (i in 1:Nrep ){
test <- sample(x = pop, size = size)
result[i] <- mean(test)

}

return(result)

59/64



=2

o 5lE (AH)

o pop : BEMZIZAL TLDEZ

o size: BTILHAX (BURIDE)
o 11— sizefflDEAIZ SOBIESIERZ200EHHEBE L. ERTHZEEITD
o 7 : 200{EAIDIEARFI ZAZHN L Tl Dresult
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Step 3 & 4 DIRE

o ERNZEAHZRANWT., BRDU> TS A XDOEAREEZVEKRT Do

resultl <- f_samplemean(pop, size = 100)
result2 <- f_samplemean(pop, size = 400)
result3 <- f_samplemean(pop, size = 800)

o AIFEDIEHICT—FTIL—LZHART D,

result_data <- tibble( VYbarl00 = resultl,
Ybar400 = result2,
Ybar800 = result3)
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DHDLEE

# result_data DI7#4—Y NEZETS/=0IC pivot_longer Z(ED
data_for_plot <- pivot_longer(data = result_data, cols = everything() )

# "ggplot2" CHZ(ERL
fig <-
ggplot(data = data_for_plot) +
xlab("Sample mean") +
geom_Lline(aes(x = value, colour = name ), stat = "density" ) +
geom_vline(xintercept=pop_mean ,colour="black")
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plot(fig)

Iz04-

Ze04- {r‘\

name
= — Ybari00
c
5 Ybar400
— Ybars00
tend-
De+00-
25000 30000 35000 40000 45000

Sample mean
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R & o) R

e AmI* (unbiasedness) HXU—FHI%E (consistency) DERMNS. SZalL -3 ER%E
R E Ko
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