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. MS Office
- MicrosoftAtZ} 72t AFR XISt == 13
- MS Office 2019(2|’d ++0{)2} MS Office 365(TFSH)2E 11 &
- Word, Excel, Power Point, Access, Outlook, Publisher S22 /g
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A WX (=Z=EH )
- ARHE 4 A AFEHO| 7tsot=& A4t aPd S el

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

: “EJEH% A0

- dAREO BJE tigl= o 2R
BaS|c, Cobol, Fortran
C, C++
GAUSS(Matrix programming language), Matlab, S-plus
R, Python &




1 2] Robert Gentleman2} Ross lhakaOll 2|sl] 1995E 0] XSS 2 7
R core team O| R Z2MEE 2dsl1 9l

Z % (manipulation), ¥ £t(calculation), 2% &9 (graphical display)

sk o|st xl-gjl_l.'c'ﬂ

o -, ’ |

do{lto 2 XS AAS HStD, EM S HEA A
Linux, UNIX, MAC OS X, Windows S BE 2FHNIM LA 7f%
Z}Z DBMS(Database Management System) HIO|E{0]| 2 7ts
Gj7|X| & AFE5IH R £2AE Java, Python, C, C++ S2| H0{Q} S &350 ALE 7Hs
3 AZEQOE RE AAT SR BER =7 O HYE, CtAYS
ZNet, Wdst olst ‘MESH S

o
-
o

E S/EI B2 MEXL SHE

—

71%] HeEl




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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Number of Scholarly Articles in 2018




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|
RO| MX|mted 2 Ct2E2E517| {sll Re| ¥ H O] X| (https://www.r-project.org) 0l &
o] x| £7| 2pHO| x5 HTH| = CRANS 2E

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
Download variety of UNIX platforms, Windows and MacOS. To download R, please choose your preferred CRAN
mirror.

[Home]

CRAN
If you have gquestions 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?

Reporting Bugs useRI 2020 will take place in St. Louis, Missouri, USA_

Conferences

Search

Get Involved: Mailing Lists The R Foundation Conference Committee has released a call for proposals to host useR! 2020 in

Developer Pages Morth America.
R Blog

» R version 3.6.3 (Holding the Windsock) has been released on 2020-02-29.

R version 3.5.3 (Great Truth) has been released on 2019-03-11.

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

R Foundation The R Foundation has been awarded the Personality/Organization of the year 2018 award by the

_ professional association of German market and social researchers.
Foundation

Board . .
Members News via Twitter

Donors News from the R Foundation
Donate




CRAN Mirrors(CRAN H|O|X|)e| i 7}'H S50 M Cietel=o| YHOo|X| F4 T SILIE 2
0| & =0, http://healthstat.snu.ac.kr/CRAN/Z 22

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

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

http://healthstat snu.ac kr/CRAN/ Graduate School of Public Health, Seoul National University, Seoul

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

SGHH U HwolM S22 2BHAO Tk = CI2EES 25
=
=

o
£0{, - Download R for WindowsE &2

The Comprehensive R Archive Network

Download and Install R
Precompiled binary distributions of the bazse system and contributed packages, Windows and Mac users most likely want one of these versions of R:

* Download B for Linux
s Download B for (Mac) 03 X
s Download R for Windows

F 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 tMac users most likely want to download the precompiled binaries listed in the upper box, not the source code, The sources have o be compiled
before you can use them. If you do not know what this means, you probably do not want to do it!




Download R for WindowsE& MEiStH U 7tX| M| 77t LIEILI=H| base M| w5 41EH
R for Windows

Subdirectories:

Binaries for base distribution. This i1s what you want to install R for the first time.

Binaries of contributed CRAN packages (for R »= 2.13 x; managed by Uwe Ligges). There 1s also information on third party software available for CRAN Windows
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 is what vou want to build vour own packages on Windows, or to build R itself.

Download R 3.6.3 for Window
TF AX] A dX|H0| HMEH2 A

B E X 2HHO|M NextE




. RStudio AX|

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

L= Atchof| 9'= DOWNLOADE 2&

DOWNLOAD  SUPPORT  COMMUNITY Q

Products v  Resources v  Pricing About v

@ studio

Corporation

‘ RSTUDIO IS NOW A PUBLIC BENEFIT CORPORATION |

Blogs v

30




RStudio?| C}2¥ £ 29l RStudio Desktop?2| Free Ot2{0]l 2= DOWNLOADE 22

Download RStudio

Choose Your Version & P
N
N

RStudio is a set of integrated tools designed to help you be more

productive with R. It includes a console, syntax-highlighting editor that RStudio’s new solution for every

supports direct code execution, and a variety of robust tools for plotting, professional data science team. RStudio
Team includes RStudio Server Pro, RStudio

viewing history, debugging and managing your workspace.
Connect and RStudio Package Manager.

LEARN MORE ABOUT RSTUDIO FEATURES LEARN MORE

RStudio Desktop RStudio Desktop RStudio Server RStudio Server Pro

Open Source License Commercial License Open Source License Commercial License

Free $995 fyear Free $4,975 fyear

{5 Named Users)




2 &l RStudiol] AX| ot 2 E0)|A& Windows 10/8/7 Rstudio-1.2.5033.exeS

to] EX|ote S Ch22E5t0 dX

RStUle DeSktO'p 1.2.5033 -release Notes

1. Install R. RStudio requires R 3.0.1+.

20 Download RStudio Desktop. Recommended for your system:

sl DOWNLOAD RSTUDIO FORWINDOWS
L | 1.2.5033 | 149.83MB

Requires Windows 10/8/T (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 1.2 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 10/8/7 X RStudio-1.2.5033.exe 149,83 MB 7fd3belb
mac0S 10.12+ & RStudio-1.2.5033.dmg 126.89 MB b&7c9875
Ubuntu 14/Debian 8 & rstudio-1.2.5033-amdé4.deb 96,13 MB 89dc2e22

Ubuntu 16 & rstudio-1.2.5033-amd64.deb 104.14 MB al5gled?




'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,

(5

Microsoft E...

Skype

33




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 & :
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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
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l. Excel HIO|E{ I} D
Il. Excel HIOIE] Cig2 )|
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I. Excel C|O|E{ m}d Tt

Excel ${AA|E0| XL} 2X} S UA
St 10| ZHAUE, DA ZH, AMZX YXe thael <123 20| YUY

score.xlsx OfY 2 X%

Jx

A B C ]
0| JH&EE=E OAIEH HAIZH
U= 98 82 a5
e 100 90 80
ERE 50 a5 75
A 50 100 100
EHEw 80 95 as
xsa 90 60 60
E-EE= 30 30 30
EZEE 80 25 25
Olat= 65 70 70
2 95 90 90

;
2
3
4
5
6
Fi
a8
9

= T
ba =k T
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II. Excel H|O|E EI‘—?JI

scorexlsx ItY 2 EX H=HA P/F S

- E10] 3H, F10] =, G160 P/F, F101I

- E20] M| B}=2| S-S o= A

- F20]| 22 #ol= 4 =E2/32 %Ia-%'oral Enter%
- G20f| 2/ AHE THGLI| M =240l

=IF(F2>=60, " PASS", "FAIL")Z =51 EnterS X|H PASS E£= FAILS TE

. H20ll S22 2oi8t7| sl =l

=IF(F2>=90, " A " ,IF(F2>=80, " B " ,IF(F2>=70, " C " ,IF(F2>=60,"D ", " F ")) =
X|™H AON|A| FIHX| et ™ S =t
LIHX| St S0f sl 1% | 5

. 25 E{ H27IX| & &

- E115E H1171HX]| ﬂr-?-

A
= ZHYE DIAZH AHAMZEH =E
938 82 95 275 01.666667
100 ag 80 270 80
0 45 75170 36.666667
0 100 100 250 283333333
80 a5 85 270 a0
ag B0 60 210 70
30 30 30 90 30
80 23 25 130 43333333
b5 70 70 205 62.333333
a5 80 90 273 01.666667

ol
=]

= kN




ttp://kanggc.iptime.org/book/data/sample1-n.xlsxE 2 215}0{ sample1-n.xlsx Tt H}

2ol CIREE

7| &S| H+E 0| 8510 ME2
OlE £0{ gdp X
« D10]| Igdp, E10ll Iconsumption=
 D20f| =In(b2), E20f| =In(c2)E ¥YH &
« D25 E E27HX|E EE2 2 MEistn

consumptionoﬂ XA

= D25 MEStD E271HK| O A S S0AM FAL
1, D185 E E187HX| O A E SO AM A

fr 63518456 G4 v J

C o C D E

gdp consumption gdp consumptio lgdp Iconsumption

635184.6

688164.9

7619389

810915.3

876033.1

919797.3

966054.6

10432578

11044922

1151707.8

1265308.0

13326810

14 [2012

1377456.7

15 2013

1420445 4

16 2014

1486079.3

17 [2015

15641239

18 2016

16374208

19

413461.2
460668.2
515616.0
535967.4
562020.2
6023454
643408.0
6917404
740804.6
769588.6
819821.2
873522.7
911938.2
942267.2
972925.0
1006005.6
10474824

635184.6

688164.9

761938.9

810915.3

8760331

919797.3

966054.6

1043257.6

11044922

1151707.8

1265308.0

13 [2011

1332681.0

14 [2012

1377456.7

15 [2013

14294454

16 [2014

1486079.3

17 [2015

1564123.9

18 2016

1637420.8

19

413461.2
460668.2
515616.0
5359674
562020.2
6023454
643408.0
6917404
740804.6
769588.6
819821.2
873522.7
911938.2
942267.2
8972925.0
1006005.6
1047482.4

13.36167
1344178
13.54362
13.60592
13.68316
13.73191
13.78098
13.85786

13.9149
13.95676
14.05083

14,1027
1413575

141728
1421165
14.26284
14.30863

1293232
13.04043
1315312
1319183
13.23929
13.30859
13.37453
1344697
13.51549
13.55361
13.616584
13.68029
1372333
13.75604
13.78806

13.8215

13.8619
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2. REXIR =&
- sample1-n.xlsx I} 0| A 2000CH(2000'E-2009'H) == 201
« 2000 ACH HIO|E| F=2 12WEE 188 7}tX| ME4SI0]
« 2010'ACH HO|E] FE2 2WEE] 118 7}X| MEHS}0] &

LACH(20104-2016) H|O|E| ==
2 CIE O|ELE N&E

1
2
3
4
3
6
7
a
9

A

C

year

gdp

2000

635184.6

2001

688164.9

2002

7619389

2003

810915.3

2004

6760331

2005

919797.3

2006

966054.6

2007

1043257.8

2008

1104492.2

2009

1151707.8

consumption
413461.2
460668.2
515616.0
5359674
562020.2
6023454
643408.0
6917404
740804.6
769588.6

LI = T B o TR O o R O N R L

A

S

C

year

gdp

2010

1265308.0

2011

1332681.0

2012

1377456.7

2013

14294454

2014

1486079.3

2015

15641239

2016

16374208

consumption
819821.2
873522.7
911938.2
942267.2
972925.0
1006005.6
10474824
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1. Hlo|Ef T BrE s
Data Editor(C|O|E{ H
iEJEH“' o 24 o.l
oS
2. Data Editor% 0|-g- =
- Source HO|A CHZat 20| YU24SHH Data Editor &S £218

mydata<-data.frame(0l £=character(), & M2 Z=numeric(), 0l Al& M=numeric(), H Al Z M=numeric())

mydata<-edit(mydata)
- data.frame : Excelll 20| =X}, X} S HO|E{E SIL2| HIO|E0f &2 + U= RAIEFLZ

-I-

- edit : Data EditorS 22|22+ &%

- HIolE| EE7| Fol Ao M HjojE S U=HS= Lt FASHI o[BS YUH

=]

E_I-
ruQ_m
r_’.i'i
o L

fal
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= ok
HE =8
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SEEE
S8
100
S0
50
80O
90
30
80
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22U S & A2 Data Editor

HOF= Ho|EHs =21
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KO
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o

N

RPNESETE 2N

= AL IZEN 1
JEESEIE

=g
o =

e

IZFN 0
=

3" RAAF" 2 S

i ”_CL’-I
prin<-c(98,100,50,50,80,90,30,80,65,95)

A
=S

gt
=l

name<-c("2J|&",

micro<-c(82,92,45,100,95,60,30,25,70,90)
macro<-c¢(95,80,75,100,95,60,30,25,70,90)

df<-data.frame(name,prin,micro,macro)

name prin micro macro




'3 II. ROJIM Excel T} C}E 7
. ROIA] Excel Lt E2{27|

Excel ItY S ROIM 2= WH2 Ctat Hol e xisx TYUS S22
0| £ 2IsHAM = o] Zteiof| E3}El R package?! openxisx I7|X| & installsiOF &

i 7| X| £ installSt= W2 RStudio?| Console EO|A| install.packages("openxlsx")& ¥
Enter§ X|™ 17| X|7} installO] H

install®l I{7|X|= =23 LHO|M library2 =2{ 2I0F AEE = AS
271 SH0o[X[0]] A= HEE Excel H|0|E LS R Z2 YN =

b3-ch1-2.R

library(openxlIsx)

sample1<-read.xIsx("http://kanggc.iptime.org/book/data/score.xlsx")

sample1l

2. R package *a"*
- R packageE HO|E 2 =&
- 2 ZH| 0| X| (http://kanggc.iptime.org)dl A 2 Zto|of a3t

install-packages.R It & C}24Fo} MX|



http://kanggc.iptime.org/

3. ROj|A{ Excel Tt THE 7|
- RO|A| =3t HIO|E{ & Excel H|0|E| MYZE X ZSHH Excelof A O DiUS S22
of : ROJIA| S+ 10| AXE, OJA AN, HAZH 4 S YH5I0 HOIHE TtE
A (sum), & (mean), EH/E T (PF) BTt S2(grade) £ 05}, Excel H|O|E
O| & 2HE %! Excel HIO|E| TtY2 ExcelE HEsI0| S2{AM ALE
b3-ch1-3.R

name<-c("dI|&","e+S""ALS""AANL" "2 SZ" "2 BL" "2 S""LIE" 0l " "2 E L")
prin<-c(98,100,50,50,80,90,30,80,65,95)

micro<-c(82,92,45,100,95,60,30,25,70,90)

macro<-c(95,80,75,100,95,60,30,25,70,90)

df<-data.frame(name,prin,micro,macro)

df$sum<-df$prin+df$micro+df$macro

df$mean<-df$sum/3

df$PF<~ifelse(df$mean >= 60, "pass","fail")

df$grade<-ifelse(df$mean >= 90, "A", ifelse(df$mean >= 80, "B", ifelse(df$mean >= 70, "C", ifelse(df$mean >
=60, 'D", "F")))

df

write.xIsx(df, "C:/Users/user/Desktop/b3-ch1-3.xIsx", colNames=T, asTable=F)

T B C (=) E F L=
prin micro macro SUMM mean PF
82 a5 91.66667 pass
92 80 90.66667 pass
45 75 56.66667 fail
100 100 B3.33333 pass
95 95 90 pass
&0 ] 70 pass
30 20 30 fail
25 25 43.33333 fail
70 70 58.33333 pass
S0 S0 91.66667 pass

L]
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+E 0|83l0] {22 H
« 0f : gdp ¥ consumption®f| XIH=1E F5
lgdp<-log(gdp)
Iconsumption<-log(consumption).

- HAE WAL SLto| HATS WAL M HAHES ¥

« | & 0 sample1 H|O|E{0]| year, gdp, consumption S 37l 7}

A= 8%
« names(sample1)[3]<-"cons” : 3HW| Q| consumption= consE HEF

« names(sample1)<-c("T","Y"'C") : M| H$+HS R F T, YV, CE HY
b3-chi-4.R

library(openxIsx)
samplei<-read.xIsx("http://kanggc.iptime.org/book/data/sample1-n.xlsx")
samplel_dat<- data.matrix(sample1)
year<-sample1_dat[,1]
gdp<-sample1_dat[,2]
consumption<-sample1_dat[,3]
lgdp<-log(gdp)
Iconsumption<-log(consumption)
lgdp; lconsumption

names(sample1)

sample1
names(sample1)[3]<-"cons"
sample1

names(sample1)<—c("T","Y","C")

sample1




2. REXIR =&
- sample1-n.xIsx Tt 0f|A] 2000'ALCH(2000%3-2009'F) =& 2010'ACH(2010'3-2016'F) HIO|E| =&
« £ £0{ sample1_dat GIO|E{0f| year, gdp, consumption S 37 #HE 7l Y2 AL
« datal<-sample1_dat[1:10,] : sample1_dat2| 10H%j| (20001-2009') 77} X| C|O|E| F=
+ data2<-sample1_dat[11:17,]: sample1_dat2| 11HMEE 17HR] 3H(2010'3-2017'3)7}X| CIO|E| =&

b3-ch1-5.R

library(openxIsx)
sample1<-read.xIsx("http://kanggc.iptime.org/book/data/sample1-n.xIsx")
samplei_dat<- data.matrix(sample1)

year<-sample1_dat[,1]

gdp<-sample1_dat[,2]

consumption<-sample1_dat[,3]

datal<-sample1_dat[1:10,]

datatl

data2<-sample1_dat[11:17,]

data2
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