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SAS(Statistical Analysis System)
SPSS(Statistical Package for the Social Sciences)
Stata(Statistics Data)
WinRats-32(Regression Analysis for Time Series)
EViews(Econometric Views)
Limdep(Limited Dependent model) S
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BaS|c, Cobol, Fortran
C, C++
GAUSS(Matrix programming language), Matlab, S-plus
R, Python &
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Z % (manipulation), ¥ £t(calculation), 2% &9 (graphical display)
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Python -
SQL-

Java-
Amazon ML -
R -
CC++orC#-
Hadoop -
Tableau -
Apache Spark -
SAS -
=oogle -
Microsoft Azure -
Apache Hive -
Scala-
MATLAR -
SPSs-
Tensorflow -
Splunk -
Apache Pig-
Teradata -
Stata -
Cognos -
Scikit Leam -
Pytorch -
Minitab -
Alteryx -
Keras -

JMP -

Caffe -
Spoffire -
Apache Flink -
Dratabricks -
SAP -
Apache MxMet -
Pentaho -
Theano -
Milib -

H20 -
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Tensorflow -
Apache Flink -
Alteryx -
H20 -
Caffe-
Python-
Tableau -
Julia-
Apache Spark-
Scala-
R-
FORTRAN-
C C++ or C#-
SAaL-
Stata -
JMP -
Java-
Apache Hive-
MATLAB -
Minitab -
Spotfire-
SAS-
SPSS-
Teradata -
Hadoop -
Cognos-
Apache Pig-
Apache Mahout-
50 0 50 100 150 200 250 300 350 400 450 500

Percent Change in Jobs from 2017 to 2019
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SPSS Statistics -
R_

SAS-

Stata-
GraphPad Prism-
MATLAB-
Python-

Apache Hadoop-
TensorFlow-
Java-

Minitab -
Statistica-

SQL-

Scikit Learn-
JMP -

Systat-

Keras-

C, C++ orC#-
Caffe-
FORTRAN-
Apache Spark-
PyTorch-
Statgraphics-
Mathematica-
IBM Watson-
Weka-

Theano-
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Keras-
TensorFlow-
Scikit Learn-
IBM Watson -

Caffe-

Apache Spark-
FORTRAN-
sqQL-

JMP -

Theano-
Python -

MLIib-
MATLAB -
KNIME -
Mathematica-
C, C++ or C#-
Java-

Minitab -

Systat -

RapidMiner-

Apache Hadoop-
Weka-

Statistica -

R-

Statgraphics-
Stata-

Apache Mahout- L
GraphPad Prism - L
SAS- ®

SPSS Statistics- ®
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What self-service analytic tool are you currently using?

Excel [N 75.6%
R N 35.3%
SAS N 34.0%
MS Access I 27.5%
spss N 22.8%
Tableau [ 17.5%
Sql N 16.3%
Python NN 14.6%
Business Objects [N 11.5%
StatSoft/STATISTICA N 9.8%
sAP N 8.5%
Matlab I 7.6%
Qlikview N 7.0%
Microstrategy [ 5.3%
Cognos I 4.6%
Teradata I 4.1%
Lavastorm B 3.4%
Toad B 3.2%
Microsoft Bl Il 2.9%
Rapid Miner Bl 2.7%
TIBCO Spotfire Ml 2.5%
ACL M 1.5%
Hive B 1.0%
Birt | 0.2%
Logix | 0.2%
Other [N 15.6% The Popularity of Data Science Software
by Robert A. Muenchen (r4stats.com)




'3 II. RStudio@t?

1. RStudio
- E8IHLE A (Integrated Development Environment; IDE) : 2T E Q0] i TH0M o5t 3T
(coding), C|H Z (debugging), Z It (compile)?| IHH & sILIZ Tf7| X| 3} 2 = E 9|0
- A Z202fY AN F 0|85 HHQU ARE Z2IMS UEE 7=
- CIHZ : =M LR E HOILHO =F5l= 1
oS AIEO| HE = U= AojL} OEe =z
_ ZEQI0| 2 RStudioS AHE517| LIsHAM
- & M2& 7|580| F7IE|of AHEXt 28

2. RStudio &H
- RStudio GA| 2E 2IH|H|of| M HH0| 7}55tH, 2E R HE A 20| 7}5SLL}
- ATHYUN e 2S5 (console), CIHZ ZAU L2 &2 KE|E|(source editor), 1211 HO]Ef
H 0 (data viewer) ™ = H O|FH(plot history) & SE&/E&E2 =2 24 50| & Sek|0 HE|5}
1 A&t ZHAHo| Jts
AHEXL H2bH QI CHfst 7|52 M35t
= U X (syntax highlight) : EA|E|= T
S) o] 7IX| CIE Mo = ZX510| HA|

r.'F.!I':U o kU

2+ (code completion) : 7| st
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. R %! RStudio &X|

1. R AX]|

ROl HX| oY S CH2EESH7 R2| 1| O] X| (https://www.r-project.org)0il &%
H 0| X| X7| $lHo| = ol= CRANS Z2a

The R Project for Statistical Computing

Getting Started

R is a free software environment for statistical computing and graphics. It compiles and runs on a wide
variety of UNIX platforms, Windows and MacOS. To download R, please choose your preferred CRAN

CRAN mirror.

If you have questions about R like how to download and install the software, or what the license terms
R Project are, please read our answers to frequently asked questions before you send an email.

About R

Logo News
Contributors
What's New? « Rversion 4.1.3 (One Push-Up) prerelease versions will appear starting Monday 2022-02-28. Final

Reporting Bugs release is scheduled for Thursday 2022-03-10.

Conferences R version 4.1.2 (Bird Hippie) has been released on 2021-11-01.

Seach - R version 4.0.5 (Shake and Throw) was released on 2021-03-31.
Get Involved: Mailing Lists

Get Involved: Contributing Thanks to the organisers of useR! 2020 for a successful online conference. Recorded tutorials and
Developer Pages talks from the conference are available on the R Consortium YouTube channel.

R Blog You can support the R Foundation with a renewable subscription as a supporting member

R Foundation News via Twitter

Foundation News from the R Foundation
Board

Members

Donors

Donate




CRAN Mirrors(CRAN H|0|X])o| =7|'H S F0jA CHstTI=2o| €lH|0|X] T4 F

= =01, http://cran.seoul.go.kr/S &

hitps://ftp harukasan org/CRAN/ Information and Database Systems Laboratory, Pukyong National University
https-//cran vu.ac kr/ Yeungnam University

https://cran.seoul.go.kr/ Bigdata Campus, Seoul Metropolitan Govermment

https://cran biodisk org/ The Genome Institute of UNIST (Ulsan National Institute of Science and Technology)

SGH|H ME o wolA Zle] 2FHINof 5P kl= CI2EESE 28
|£ £0{, - Download R for WindowsE £ &

The Comprehensive R Archive Network

Download and Install R

Precompiled binary distributions of the base system and contributed packages, Windows and Mac users most likely want one of these versions of R-

+ Download R for Linux (Debian, Fedora/Redhat, Ubuntu)
* Download R for macOS
* Download R for Windows

R iz part of many Linux distributions, you should check with your Linux package management system in addition to the link above.

Source Code for all Platforms

Windows and Mac users most likely want to download the precompiled binaries listed in the upper box, not the source code. The sources have to be compiled before vou can use them. If]
yvou do not know what this means, you probably do not want to do 1t!




Download R for WindowsE MEiSIH | 7 X| |7} LIEILI=O] base M+

R for Windows

Subdirectories:

base

Binaries for base distribution. This 1s what you want to install R for the first time.

contrib Binaries of contributed CRAN packages (for R >= 2.13 x; managed by Uwe Ligges). There is also information on third party software available for CRAN Windows

old contrib
Riools

services and corresponding environment and make variables.
Binaries of contributed CRAN packages for outdated versions of R (for R < 2.13 x; managed by Uwe Ligges).
Tools to build R and R packages. This 1s what you want to build your own packages on Windows, or to build R itself.

Download R 4.1.2 for Window 1510] MX|oIY S Cl2 st Mle SEls10
T AX| A] X|Qlo] MEH=2 A

B E A% 3HHO|M NextE
R-4.1.2 for Windows (32/64 bit)

Download R 4.1.2 for Windows (86 megabytes, 32/64 bit)

Installation and other instructions
MNew features in this version




2. RStudio &X|
- RStudio AX|uYd 2 CI2 R ESH7| 2|5l A= RStudio?| #lH O] X|(https://rstudio.com)d] &
- 9 AT 9= DOWNLOADE 23

DOWNLOAD  SUPPORT  DOCS  COMMUNITY Q

eStUdIO Products &  Solutions v Customers Rescsrces v About v  Pricing

RStudio Connect is the best way to host

and share data products made with R and
Python.

LEARN MORE




RStudio®| CtY$t HH & 229l RStudio Desktop?| Free Ot2H0f| = DOWNLOADE £8&|

DOWNLOAD SUPPORT DOCS COMMUNITY e

@StUdlo Products v Solutions v Customers Resources ¥ About v Pricing

Download the RStudio IDE

The RStudio IDE is a set of integrated tools designed to help you be more
productive with R and Python. It includes a console, syntax-highlighting
editor that supports direct code execution, and a variety of robust tools RStudio’s recommended professional data

for plotting, viewing history, debugging and managing your workspace. sctence solubion fof every team Kstdio
Team is a bundle of RStudio’s popular

professional software for data analysis,
LEARN MORE ABOUT THE RSTUDIO IDE package management, and sharing data
products.

Choose Your Version N ©studis
‘ tudio Team

RStudio Desktop RStudio Desktop Pro RStudio Server RStudio Workbenche

Open Source License Commercial License Open Source License Commercial License

Free $995 Free $4,975

fyear Jyear
(5 Named Users)

Learn more Learn more Learn more Evaluation | Learn more




GHAMEZ ZR/E RStudiol] EX|ut S F0|M Windows 10 Rstudio-2022.02.0-433.exeS
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RStUd|O DeSktOp 2022020"‘443 - Release Notes &£

1 e Install R. Rstudio requires R3.0.1+ .

2 o Download RStudio Desktop. Recommended for your system:

sl DOWNLOAD RSTUDIO FOR WINDOWS
| 2022.02.0+443 | 176.76MB

Requires Windows 10 (64-bit)

All Installers

Linux users may need to import RStudio's public code-signing key  prior to installation, depending on the operating system's security policy

RStudio requires a 64-bit operating system. If you are on a 32 bit system, you can use an older version of RStudio.

0S Download

Size SHA-256
Windows 10 X RStudio-2022.02.0-443.exe

176.76 MB 19b870ad




'3 IV. RStudio A|%tst7|

- HHEEHO| 2= RStudio OFO| 2

R otzHof 2t=

N
l NetClient5
(0]
Office
OneDrive
OneNote

Fitbit Coach Office

Photo Editor | Polarr T
[= S |

Printmade3

n

Microsoft Store

R
Rainlendar2 2147
Realtek Audio Console
RStudio
R RStudio
S

# Samsung Printer Experience

N/

L [arstaim of7|of YISHUAIR,
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Microsoft E...

Skype

16




Sources &, Console &, Environment/History #, Files, Packages/Plots, Help, Viewer 0| LIE}'g
« Source & : Z2% Source§ HE / Z2I% LH2| R BEONO| HAE F1 Ctrl+RE H¥

« Console & : EJ0|S YHSI0| LWt &

« Environment/History & :

- Environment & : H
- History & : B8 0{ HistoryE
« Files, Packages/Plots, Help, Viewer
- Files, Packages & : oj 1t E6 % Ij7|1X| 55
- Plots, Help, Viewer & : 2=, =2, HTML &

O .oy W

0 Unttieat

Aug 21, 2019, 1040 AM
Mar 9, 2020, 1043 PM

Uguch

% BUATAE BHSDUG,

i”‘ES"-'E‘ 185 & USHC
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an 21, 2020, 6:15 PM
Sep6,2019, 344 PM




Console 0 BB0IE R NEIS HA WAL print() E4E ALZ3to] 4
RS OX| HAZIHEH ALE
£9| 2t M A|X| = Edit>Clear Console(%=
=
=

rl+L)2 ME4SIo] X|2 = (oA 1-1)x 20| H

L= Ct =
U=St] AEE X|H (A 1-1)2] #3 HIIE HOf

oA 1-1> 2} A GgPE 1 (ol Al 1-1)2] A3PAa
2"3 > 273 # 22| 352 A4
243 [11 &8

373 > 2%3 # 2x3-&

343 [11 6

3-3 > 373 # 3333

q () [11 1

> 343

[11 6

> 3-3

[11 0

> ()




Ctrl+LS & ¥510 sole &o| L X|2 = (MH| 1-2)2 Z0| H

con
(oA 1-2)2] 2 BaE B F

(o Al 1-2) &3] JRPF 2

> print(2™ 5, digits=5)
> print(223, digits=5)
> print(2/3, digit==5)
> print(3+3, digits=5)
> print(3-3, digits=5)
> qC)

(ol A 1-2>=] AR}
, digits=5) # 22] A)F 22 A4rsle] oo] ofy) =z} 57 V)

¥ print(2™. 5
[11 1 4142
> print(2:43, digits=5) 2e] 35 Al 4retod 0o] ofy) =2} 57 U4
[11 B

> print(2/3, digits=5) 2+32 AlAr¥dlod oo] o}yl 4z} 57 )

[11 O BGBBEY

> print(3+3, digits=5) 3+3-2 Al4rEhoed 0o ofx) =z} 57 U

[11 B

> print(3-3, digits=5) 3-32 Al4rs}ed 0o] ofy) 4z} 5F) 94

[11 O
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(Gl Al 1-3)2t 0] %“Eo H (OlH 1-3)2] HH Z

stch o2y 20| o Hrm() 42 0|8
(oAl 1-4)2F Z0] E X (oA 1-4)2] #E 2ot

(o] A 1-3) g MAE (ol A 1-312] 432z}

> > x<-0(1,2,3,4,5) # o o8 2] ZH(1,2,3,4,502 x% HAShe WA
> y<-e(1:10) 18] 107}2] 422 yz =2

> y<—c(1:10) > ={-xty # x2} u2] 3 =zE A4

> =4—xty Y x

>

>

>

x<-c(1,2,3,4,5)

b [11 1 23 45
>y
[11 1 2 3 4 5
>z
[11 2 4 6 8§ 10 ¥ 9 11 13 15
> rm(z) # z= AA
=

*rmi(z)
rE

Error: obhject ‘z’ not Found

(o)A 1-4r2] 2337270}
assign(”x”, ©(1,2,3,4,5)) # oJg] =] grc1,2,3,4,522 xof ==+
assign(”y”, c(1:10)) # 153¢ 107}k%] RS vE 23
> assign("z" x+y) # x2} u=2] 32 =82 A
asgign(“x™, c(l1,2,3,4,51) 3 x
asgign(“y”, c(1:10)) [11 123 45

>
(o) A 1-4) ¥} JFF 2 7

assign(“z", xty) >y

n1 1 2 2 4 5 B ¥ 8 9 10
> =

11 2 4 6 8 10 7 9 11 13 15
> rm(z)

> =

L L " T TV

Error: obhject ‘=z’ mot found




(CtrI+Enter)
DE 2 Mo 4 2 Ctrl+Alt+R
b3-ch1-1.R1} ZO trl+Alt+R2 2&5lH b3-ch1-1.R &

b3-chl-1 R b3-ch1l-1 R2] A3 o}
o 1:10) > x<-c(1:10) # 15-g] 107}2] 4z} xz2 =] 2
> ox
1 1 2 22 4 5 6 7 8 9 10
sortix) > sort(x) # xZ REz}$gozrz -
1 1 2 3 4 5 6 ¥ 8 9 10
> sort(x, decreasing=T) # xZ Uglz}$ oz ==
1110 9 8 ¢ 6 5 4 3 2 1
med ian (x) ¥ mean(x)4 # x=] Abm=lg-.2. A4F
guantilel(x) [11 5.5

x

sorti(x, decreasing=T)

mean (x)

Adiff (range (x)) > median(x) # x2] FH 55 A
[1]1 5.5

¥ quantilei(x) # xz2] #3454 A4
=d(x) 0x 25x 50x  75x 100x
1,00 3.25 550 7.75 10.00
> diff(range(x)) # x2] "33 A4
[11 9
> varix) # x2] w4F3 A4
[11 9. 166667
> sdix) # x2] EFH2E A4
[11 3. 02765

var(x)




= File/Save AsS MEHSH
(0II b3 ch1- 1); %IEJ.OPII gl=

%E'lﬁ’-ﬂ I M= File/Open File2 MEHSH =

@ Save File - Untitled1
« v A » #9QFSIES00 (K) » Sp20 » eis » R-ex
8 - M E0

Sp02

Sp03

Sp04

$p05

Sp09

Sp10

Spl

Sp12

Sp13

Spld

Spls

Sp19

$p20

It O (N): [b3-chi-1
Ibe HAM): | All Files

~ 20 #5771




