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Programming and X ¢ o
Data Analytics

Part1:

1. Why Programming?
2. Why R? X
3. Introducing RStudio
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Why Programming?

= A = o @ . 14 a ¢ o o <
N5 WsUlUSINSUABNSIWEUATES (Instructions) ThmauRmasyinnu lneAdenidsudsaduluniu
“laensal” (Syntax) ¥89N19NLY LWUAT¥1 Python AU R i Syntax Nifnanu
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Why Programming?

¥

YreviliTunaunIIAIIsiveyal
ANTALIU
(Clarify the steps of your analysis)

PreUsgndaailunsinsieideya

(Saves time)

ihnsaseigiudeyalviladne
wazus code ToNAANSNALAIN

(Reproduce and share your work)

@Skooldio
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Examples

151A150TURBUNITINANNAZ R IARAE IR TIZTaYalARIN
Code MsM95aAUBWAEY YiNl1RSI9@0U Logic A48 #1930
Spreadsheets fitiunsnadnsgaving llladiaguauneulidaau

i3viAuEzeIntayalacie Code lifussiia (Usiiussvinlfen)
wAnsvinmuazendeyalu Spreadsheets o19siBsnuaNatunay

weulusunsulididntaya vimnuageIntaya Ansisiiag
@519 Report 578Ul uUdnlusiRla unaly Spreadsheets L5609
WTYIUARETURDUAIEALEN



Why R? R

.+ RABNWIABUNIADS (Programming language) Naultdmsun1siiasieineaia (Statistical

i ? ) P . . . a ¢ v ) )
What is R analysis) N158519N 9 NLaZ LA (Visualizations) LLazﬂﬁﬁaLﬂiﬂngagamalﬂ (Data Analysis)
« Accessible wnslddedmsudisunudsulusunsy
- Data-centric QNoBNLUUWBLAUAUTaYAlABIRNE
=3 Y o F % | $ %
Why R? »  Open source 15 q Annuluanluly Aaudas uA Bugs wseadng
Packages t@sulud o wusliauaulalans
- Community lidsnueaulaunesviomae wysauiiu
«  Reproducing your analysis Mmsmseigaulaonludfuandnifen
What can R do? * Processing lots of data Uszmama%’agaﬂ%mmum q 'l

« Creating visualizations asuazusuudsnsmany ¢ talulifnussiie

Samart Skills @ Skooldio

A Grow with Google ProcrAM



Introducing RStudio

RStudio AawanAwlsTsImeNAToIRBme q lunsdresulusunsuniw R unliluiifen dsvenduas
anwazili3un1 Integrated Development Environment (IDE) 38 € 4 4116114 (Panes) 9id

QS(udio Cloud © Your Workspace / SKD Project F. 8 © (‘0 P Great Skooldio
o, File Edit Code View Plots Session Build Debug Profile Tools Help
© @5 A Goto feifunction + Addins - K4.20 -

(&) Your Workspace

© Untitled1 — 1 || environment  History  Connections  Tutorial =0
+ New Space H Q /- +Run S+ 4 Source - | CrimportDataset - * 144ME - ¥ List -

1 d . R - { Global Fnvironment -
R Source editor Environment / History
® Guide
: dm3UL U Code awe USIVIA . v 4 .
Limerier L Environment: uansdayaiiisivianlilulusiand
O primers

uazTuindulng (Script) Wildinasla

History: Us23%n1% Run A1d3 (Commands)

O Cheat Sheets

W93 Run ud2 Code agnii1lu Run Tu R Console

o Files Plots  Packages Help Viewer Presentation =
» . O Newfolder © NewBlankFile + O Upload O Delete = Rename G More -
A uren sy s (Note: maug514 Project Tnsdfnanm |- oz e —
) RStucio Community o { .
. . . 1 = =3 =1 -Rhistor jun 10, ' 8L
File — New File — R Script Nouf9azLiiu Pane 1) s, 758 i ot e
e : :

e Files / Plots / Packages / Help

R is free software and comes with ABSOLUTELY NO WARRANTY

You are welcome to redistribute it under certain conditions. R COhSOIe

$ Plans & Pricing

[ Terms and Conditions

ope. Micensel>" or ‘Micencets", fon i stmbutlon detatis, Files: Iaseasralndunazinamasvaslusiand
i« cttrros ot wion sy cmertors 19151 Run 1304 (Commands) Plots: WaRINSNHATUNUATWTAZ1
‘citation()' on how to cite R or R packages in publications.
e demcy fr son s, e for octve e, or WAL ULEIIEANTSFANY Packages: asuuwatnaiisiastilululusiana
*help.start()' for an HTML browser interface to help. 5

Samart Sl Type 'q()' to quit R. o o , “
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Programming with X ¢ o
RStudio

— Part2:

O
O
1. RStudio Workflow Q

2. Basic Data Types
3. Basic Data Structures

H &6 O H o

X x >
4. Operators and Calculations
5. Tidyverse Packages
6. Nested Commands and Pipe O O X
Samart Skills (S skooldio



RStudio Workflow

Install and Load o  Import Datasets 3 "Tidy" the Data
Packages
. a':;tlLLWﬂLﬂﬂﬁgﬂaﬂﬁ,ﬁaﬁ'wﬁqﬁq . Y119 Dataset 910 lSvaas1Le9 1y «  ¥iAu@ze1n (Clean) waswuad
installed.packages() WS cov Faeiaridu read_csv(* inalud") (Transform) deyaiieinsuunson
« asuwAnANLNElY 1y LWL readh) AEit i Rlas =
install.packages("tidyverse") “ oo o 4 da 4 . L 200 o .
Ly + %30l4 Dataset Firagsnioguan (1Wu (15U ATHIATUFAN 6 YDIWNWALNA tidyr
« TuanunAlnaLNe ltAIBAIES v "
4 . diamonds 1nLnALN ggplot2) 139 janitor)
library (UBLWALNR) LYU library(tidyverse)
4 Analyze and Visualize 5 Create and Share Reports

¢« AATILTRYA LU AT § vesunana dplyr ¢ Tdn1wn R Markdown Tun1sieuaguaunauiasia
o ad19ns Wwu MeNsAtureILnALNg ggplot2 nsInsIeideya uazufindulwa Rmd, .pdf w3e
html ivedslinudugle
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Basic Data Types

Usznnvasvayalu R NIA53aniUanuiifai

Examples Remarks
I;oglcaL TRUE, FALSE fiosrnunluaaIu Muld True, true, False, false
UoYa 9nN/WA
Integgr @, 1, 2, 3, 555, -123 ,
UIULAY sendeyafiidusaiay (Integer fu Double)

1Ae52391 Numeric

Double 31.44, 10.0, -999.11
FuunAldey (Decimal)
Character "a", 'Great', as‘iﬁﬂ%awmaﬁwmmu " " (Double quote)
fdnusnsetondnu (String)  Jennie is cutel”, “TRUE wse ' (single quote) Al¢
Datetime* '1991-01-07" ’ dd .
S ey "97:01:25 UTC" *AodauazlnaninANaNyed lubridate oy

) "2022-05-62 ©0:15:36 +07"
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Basic Data Structures

lassassvesvoyalu R Nmssdinilosnuiingi

Examples Remarks
(Atomic) Vector c(1, 2, 3, -20) Joyalu Vector sisndulsznnideaiuiufedu Numeric dau,
NNLABS c("Jennie", "is", "very cute!")  Character &u %30 Logical 42U
. £ . 1o & £ & = v &V v ¥

List , ) ) Yayatu List idnludendulsziamifeniunld wazaiunsaasng
- list("Great", 555, TRUE) . ) ) Vo
aen List 984 List (Nested Lists) laaae

> head(orders)

order_id customer_name order_date product_id \

1 AQ001 Great 2022-05-31 P0069 £ = £ 2 o

Data frame : me eeaned doyamaed Import dwneeedt
5 DR Elon iz read.csv("Naglng") agilu Data frame udglgHeA Ty

PTTTUORARULIIIRTE 12 e I e read_csv ("#Inslnd") 9inuweing readr azlfunidu Tibble

> class(orders)
[1] "data.frame"

> diamonds
# A tibble: 53,940 x 10 ] ) . . aa a a ' v v
Tibble caret cut  color clarity depth table price Tibble e Data frame N sINLWEANTTUU B IATTY]AdY
> a 0.23 Ideal  E  SI2 61.5 55 326 £ o S P v ¢ . AP
A5 19TOUALUUNLAY oot premim £ i s e e Yuiumsrndvunalng v ldenuisaeduil (Subsetting) Tadnedu
v 0.23 Good E vt S6.9 65 327 2
VDILWALNA tidyverse 0.29 Premium I  VS2  62.4 58 334 LANINAZIYUU
0.31 Good ) sk 63.3 58 335
0.24 Very Good ) WS2  62.8 57 336
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Ex. aosdnaldnands wda print o0nNn

Operators and o -
50 | 4 Q j - s-» P Source +| =

[ ]
Calculations [
2 |b <- 555
3 |c <- TRUE ‘
) 4 1d <= c¢1,2,3)| @oq Highlight dufifiesnisnau
Assignment operator <- 5 | print(a) LR ene Runl
"Faan" TasLUsaenIaaning <- ¢ RIS '
7 | print(Cc)
8 | print(d)
Syntax:
4 o Y Result
Fafuus <- azlsnlé o
Console Terminal Jobs =

R R4.2.0 - /cloud/project/

Notes : [1] "Jennie"
. . > a <- "Jennie"
* Fomulsdedilunuiesaevsedyanuwalulan § wWu S
> C <-
lucky99 Towa us 991ucky lailowa >d < ¢(1,2,3)
> print(a)
o fnuianineiing 1wy 61 a <- 5 uag b <- 10 ¥IASIAIUIN Elgriizzg;e
A+B 2z error insnztsdslilagnaldduystio A wie B 1ay Ugrfzz(c)
>
v A P o v [1] TRUE
o 5 lASemINg = unu <- Ald udludsauauld R > print(d)
[1]123

wrtould <- Audulng)
Samart Skills [:::] Skooldio
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Operators and
Calculations

Arithmetic operators + - * /
AIBMUNAMTUNITATUIN UIN AU AN T

Syntax:
a + 10*b + (2/3)

Notes :

o dm3un1w R s ldanunsatedayawuu String ueuUaIY
= Y oA v v s A
LAS0IUNTY + lendiau Python (FadldHentuton paste()
WU 19U paste("Jennie”,"Narak") 1@ "Jennie Narak")

. TRUE f8 1 uag FALSE fia 0 §atiu 81a09 TRUE + FALSE + 5
YUY 1 + 0 + 5 FUVNAU 6

@Skooldio
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EX. 89AUIALUUAN € LAD print 90AN7

@ test.R

Lo ~NOOUVTH WN B

Q n T Q9

e

Q /-

<-5
<- 6
<- TRUE

<- ¢(1,2,3)

<-d+a

print(a+b)

print(2*a - b/2)
print(a + b + ¢)

print(e)

Result

Console

vV V V VYV

>

>

Terminal

Jobs

R R4.2.0 - /cloud/project/

Q N T 9o

e

<-

5

6

TRUE
c(1,2,3)
d+a

printCa+b)
[1] 11
> print(2*a - b/2)
[11 7
> print(a + b + ¢)
[1] 12
> print(e)
[11678

= Run

o

Source



Operators and
Calculations

Logical operators
AIBIMINEAMSUNSHANTRYAQN/HA

Syntax:
p & q #AND (wag)
P | q #OR (%39)
'p #NOT (»59974 a.k.a. TiL&s)
a == 2 #a fAwviniu 2 e la?
a<=b #a fAdesninnseawinnu b luw?

A Grow with Google procrAM

Samart Skills @Skooldio

Ex. @89AMUIAILUUFN 9§ a7 print 99011

O test.R |
QL “Run  *% Source ~
1 #Assign variables
2 a<-5
3 b<6
4 ¢ <- TRUE #Yo!
5 #Compute
6 print(a == b) #Is a equal to b?
7 print(Ca != b) #Is a NOT equal to b?
8 print((a < 2) & (b >= 6))
9 print(Ca < 2) | (b >=6))
10 print(!c)
Result
Console  Terminal Jobs 0

R R4.2.0 - /cloud/project/

> #Assign variables

>a<-5

>b <-6

> ¢ <- TRUE #Yo!

> #Compute

> print(a == b) #Is a equal to b?
[1] FALSE

> print(a !'= b) #Is a NOT equal to b?
[1] TRUE

> print((a < 2) & (b >= 6))

[1] FALSE

> print((a < 2) | (b >= 6))

[1] TRUE

> print(!c)

[1] FALSE

>



Tidyverse Packages

R 3JLLwaLnaaauuLLwamWasmm'\ CRAN (Comprehenswe R Archive Network) Tiitsnlnanunlans uagiilow
AUSUIUIATIERYoYaRDNFULNALNAYD Tidyverse Gl WALNALDLUINUIY UL UDIAUNAITFINAD

Main Purposes Frequently-used Functions
Egead,r Ui vaya . table <- read_csv(" fislnd ")
30-915
.« as_tibble(df,...) #wasu Dataframe \Ju Tibble
tidyr WANEzen (Tidy) wag « unite(table, coll, col2,...) #81A12 ABANUNI concatenate il
n@-a135 Ingudeya . separate(table, col, sep='/',...) #HugnAwmumnuduneduidey
. drop_na(table, modutifiaule) #LmLLmﬁﬁmdﬂﬂuﬂaﬁuﬂﬁaﬂQaaﬂ
5 . - filter(orders, price > 100) #n383Uaya
dplyr N38Y AAKUAT AUIUYN « select(table, coll, col2,...) HEANUANIZUNABANY

Anany-p1s  AOALUUKUSNGYN Wazdu § ) o
« table %>% group_by(coll) %>% summarise(...) HajuusialuulLuiNgu

ggplot2 a519uazusuueg » geom_bar(), geom_histogram(), geom_line(), geom_boxplot(),
INADH-N Visualizations geom_violin(), geom_point() uagdue anuInNIY!

Samart Skills @smoldlo
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Ex. 21NA1519518N158999FUA 29N599L0UANIEAUAITIAN 5 U
nasuansansesaInuselanan1sasde antsgluuin

N eSted C O m m a n d S 1 orders <- read_csv('./data/orders_full.csv')

2

[}
a n d PI eS 3 orders$revenue = orders$product_price * orders$quantity
> orders
# A tibble: 10 x 7
order_id customer_name order_date product_id product_price quantity revenue
<chr> <chr> <date> <chr> <dbl> <dbl> <dbl>
. A0001 Great 2022-05-31 P0069 23000 1 23000
Nested functions A00D2  Great 2022-06-01 P0O7Q 2000 2 4000
Gog 0 a g O A0003 Elon 2022-06-01 P4234 5 10000 50000
‘Wqmju‘mrﬁqagmuﬁlmaﬂaﬂﬁﬂﬂ%u%m A0004 Elon 2022-06-02 P4234 5 20000 100000
AQ005 Great 2022-06-03 P4234 5 30000 150000
A0006 Larry 2022-05-31 PO069 23000 1 23000
Syntax; A0007  Great 2022-06-04 P4234 5 300 1500
A0008 Elon 2022-06-04 P4234 5 40000 200000
A0009 Elon 2022-06-05 P4234 5 50000 250000
A0010 Great 2022-06-06 P4234 5 100000 500000
func2(funci(data, ...), ...)
4
5 arrange(filter(orders, product_price == 5), revenue)
Notes:
QI L4 & 14 1 1'%
° ﬂ’ﬁ‘Ui%ll’)aNﬂﬁ]%LiNMuﬁﬂﬂﬂﬂﬂ%u@ﬁuj,uﬁjﬂﬂau LLAINA ReSUIt
fu v <, ) fu v > arrange(filter(orders, product_price == 5), revenue)
oINeATuAUlL 9810U Input TaRuRsAGuALLDN # A tibble: 7 x 7
X order_id customer_name order_date product_id product_price quantity revenue
a @ v . ! <chr> <chr> <date> <chr> <dbl> <dbl> <dbl>
o
o 91nLKU funcl AnLUu Nested function L‘Wi%ﬁﬁdag A0007  Great 2022-06-04 P4234 s 300 1500
1% a A = A0003 Elon 2022-06-01 P4234 5 10000 50000
anulu func2 Bndindle A0004  Elon 2022-06-02 P4234 S 20000 100000
AQ0Q5 Great 2022-06-03 P4234 5 30000 150000
. A0008 Elon 2022-06-04 P4234 5 40000 200000
Samart Skills Skooldio A0009  Elon 2022-06-05 P4234 5 50000 250000
A Grow with Google ProcrAM A0010 Great 2022-06-06 P4234 5 100000 500000



Nested Commands
and Pipes

H o (o)
Pipes %>%
FATUN5Y0Y R NdsnoNaansyasnentuwsn
L% [ A [ = ]
Tugalandunaliuilunen q wileulnaluaiuvie

Syntax:

data %>%
func1(...) %>%

func2(...)

Note: #4031 157 1d 0101 data sesululdlursduvesilendudn
Ao lULaT INS1E %>% 111015 "RA1" data Tdendusda luliseal

@Skooldio
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Ex. 210RM15195189N158990AUAN 29NTDUDURNILAUATISIAT 5 UIN
LasuansnalsesaInus1elanan1sasde antagluunn

5 arrange(filter(orders, product_price == 5), revenue)
6

7 orders %>% filter(product_price == 5) %>% arrange(revenue)

Results

> arrange(filter(orders, product_price == 5), revenue)
# A tibble: 7 x 7
order_id customer_name order_date product_id product_price quantity revenue
b1 / <dbl>

300 1500

T ol hrs Ar 5 e ih7
<chr> <chr> <date> <chr> <dbl> <dbl>

AG00O7 Great 2022-06-04 P4234

5
A0003 Elon 2022-06-01 P4234 5 10000 50000
A0004 Elon 2022-06-02 P4234 5 20000 100000
AQ005 Great 2022-06-03 P4234 5 30000 150000
A0008 Elon 2022-06-04 P4234 5 40000 200000
A0009 Elon 2022-06-05 P4234 5 50000 250000
A0010 Great 2022-06-06 P4234 5 100000 500000

> orders %% filter(product_price == 5) %>% arrange(revenue)
# A tibble: 7 x 7

order_id customer_name order_date product_id product_price quantity revenue
f l <dbl> <dbl>

chr> <chr> <date> chr> <dbl>

A0007 Great 2022-06-04 P4234 300 1500

5
A0003 Elon 2022-06-01 P4234 5 10000 50000
A0004 Elon 2022-06-02 P4234 5 20000 100000
A0005 Great 2022-06-03 P4234 5 30000 150000
A0008 Elon 2022-06-04 P4234 5 40000 200000
AQ009 Elon 2022-06-05 P4234 5 50000 250000
A0010 Great 2022-06-06 P4234 5 100000 500000



Ex. 91NANS19518NNSEIT0FUAT 29NTDUBRNIZFUAIIAT 5 U

N eSted C O I A I I la n d S NUUMIHATINTIElALUIUgNAsaZAY
[
a n d P I pes 9 summarize(group_by(filter(orders, product_price == 5), customer_name), sum_revenue=sum(revenue))
10

11 orders %>%

12 filter(product_price == 5) %%

13 group_by(customer_name) %>%

14 summarize(sum_revenue = sum(revenue))

H (o) (o)
Pipes %>%
AT UN15U84 R NdInaNaaWSUaIHanduwsn

lugarladdudnliilunen o wileulualuniuvie
L Results
> summarize(group_by(filter(orders, product_price == 5), customer_name), sum_revenue=sum(revenue))
SyntaXZ # A tibble: 2 x 2
customer_name sum_revenue
%>% Elon 600000
data %>% Great 651500
0/ .0
func1(...) %%  ordere 5o
+ filter(product_price == 5) %%
funCZ( o o ) +  group_by(customer_name) %>%
+ summarize(sum_revenue = sum(revenue))
# A tibble: 2 x 2
Y ¥ . o . - customer_name sum_revenue
Note: d@3tnMI1 LS']hJG]E)\‘]LE)’] data Gl\‘iﬁ]UiUiﬁTL!’NLa‘UGU’ENW\‘iﬂ"U‘L!’e]ﬂ Eion ség;(;é
Great 651500

Ao lULaT INS1E %>% 111015 "RA1" data Tdendusda luliseal
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Working with Data X ¢ o
INR

— Part3:

1. Data Frames vs. Tibbles
2. Tidy data standards

O
@
3. Clean: Inspecting Data Frames

4. Clean: Selecting and Renaming Columns <>
5. Organize: Sorting and Filtering

6. Organize: Summarize and Group By

7. Transform: Separate, Unite and Mutate
8. Warning: Anscombe's Quartet

9. The Bias Function O

Samart Skills @ Skooldio
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D a t a F ra m eS Ex. I‘ViaﬂmiwmElmsé"a%a?ﬁuﬁwmLﬁauﬁqmsu 2022 ldsiauus orders

> orders <- read.csv('./data/orders_2022_06.csv')

° > class(orders)
vs. Tibbles
° > orders

Order.ID Customer.Name Band Order.Date Product.ID Product.Price QTT

1 Aoool Great SKD69 2022-05-31 P00G9 23000 1
2 A0002 Great SKDG9 2022-06-01 P0O70 2000 2
3 AQ003 Elon SHIBA 2022-06-01 P4234 5 10000
Dﬂt? fl;al;nes 4 Aooos Elon SHIBA 2022-06-02 P4234 5 20000
1A59as19AUToYaNISNMUTNINTFIUYRY R 5 AQ00S Great SKDG9 2022-06-03 Pa234 5 30000
6  A0006 Larry GOOGL 2022-05-31 P0069 23000 1
7 A0007 Great SKD69 2022-06-04 P4234 5 300
Notes: 8  AQ008 Elon SHIBA 2022-06-04 P4234 5 40000
o 9 A0009 Elon SHIBA 2022-06-05 P4234 5 50000

U L4 A = 14 U 14 1 U s
. ARANUAdSHYeNAanraRIfUTauAlULAALADALL 10 Aoole Great SKDGY 2022-06-06 P4234 > 100000
g 11 Ago1l Sergey GOOGL 2022-06-08 P4234 5 10000
(Columns should be named) 12 A0012 Jeff AMAZE 2022-06-10 P4234 5 20000
13 A0o13 Jeff AMAZE 2022-06-11 P4234 5 30000
Y v @ . 14 Aool4 Sergey GOOGL 2022-06-12 P4234 5 40000
- Joyalunisadilévats Types lid1az10u Numeric, ©  nooic cerecy GOOGL 2022-06-13  Paz34 s <0000
= 16 A0016 Sergey GOOGL 2022-06-14 Pa234 5 60000
Factor #15@ Character 17 A0017 Jeff AMAZE 2022-06-15 P4234 5 70000
. o ¢ ao v 4w 18 A0018 Mark FBSSS 2022-06-16 P4234 5 10
°* HAASABANUAITUIIUIUYDUANLNINU 19 A0019 Mark FBSSS 2022-06-17 P4234 5 20
. 20 A0020 Mark FBSS5 2022-06-18 P4234 5 30
(Each column should contain the same number of 21 A0021 Sergey GOOGL 2022-06-19 Pa234 5 10000
. < = 1 o Y 22 A0022 Sergey GOOGL 2022-06-20 P4234 5 20000
data items) 9959U09A1719 (Missing values) 78 >3 ApOZ3 Sergey GOOGL 2022-06-24 PA3A 5 30000
24 0024 Sergey GOOGL 2022-06-27 P4234 5 40000
25 A0025 Sergey GOOGL 2022-06-30 P4234 5 50000

Samart Skills @Skooldio
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D a t a F ra m eS Ex. 1WABUA1513 orders 910 data.frame 18 tibble Tnetufinldsaus orders tb

> orders_tb <- as_tibble(orders)

°
> class(orders_tb)
VS ° I eS [1] "tbl_df" "tbl" "data.frame"

> orders_tb

# A tibble: 25 x 7

Order.ID Customer.Name Band Order.Date Product.ID Product.Price QTT
Tibbles <chr> <chr> <chr> <chr> <chr> <int> <int>
> & o ~ ) A0001 Great SKD69 2022-05-31 P0069 23000 1
IﬂﬁﬁﬁﬁqﬂLﬂUT@%amqﬁqﬁLLUUWLﬂH"U@ﬁ tldyverse A0002 Great SKD69 2022-06-01 P0Q70 2000 2
AQ003 Elon SHIBA 2022-06-01 P4234 5 10000
Notes: A0004 Elon SHIBA 2022-06-02 P4234 5 20000
A0S Great SKD69 2022-06-03 P4234 5 30000
. Tibble A8 Datajrame VIﬂﬂE)E)ﬂLLUUﬁJ’ﬂMVIN']u‘lﬂ AQO06  Larry GOOGL 2022-05-31 PQ@69 23000 1
ﬁuﬂ’)ﬂﬂﬂ@\?ﬁnﬂu (Stream Iﬂed)IﬂﬂﬂJﬁNUG\m@‘lUu AQ0Q7 Great SKD69 2022-06-04 P4234 5 300
, o , A0008 Elon SHIBA 2022-06-04 P4234 5 40000
° ‘953LQW‘UE}Q‘USJ@LL%%%QEW%NlilJaEJumﬂ A00@9  Elon SHIBA 2022-06-05 P4234 5 50000
AUIUU LYU ﬂ@ﬁllum’)Lﬁ‘UﬂG]E)\‘]LUUG\’JLﬁ‘UIUG]ﬁEJﬂ A0010 Great SKD69 2022-06-06 P4234 5 100000

with 15 more rows

dl o 1 U L4 1 t:ll 2/ 1
o Yarmuusvpasprraauuagliiudsu (Duumay
24 ¢ o A a A
SLSU‘WQWUULWEJL‘IJEIEJ‘L!‘UE)I@EJLQW']S)

ldtill = 1
o LifiWouan dusnuisauian

o 17@1 Print 9gLa@A9LaNIe 10 wausnuivalilasn
11198 console

Samart Skills @smoldio

A Grow with Google procrAM



Tidy Data Standards

Tidy data ABXIMsgIUN1TIANISTaYAlUSEULTIIAY R el 3 Vonsil

order_id | name | order_date product order_id | name | order_date product order_id | name | order_date product
A0001 |Great |2022205-31 PS5 'A0001 |Great|2022-05-31| PS5 AQ001 | Gréat | 2022:05-31 PS5
A0002 | Great |2022:06-01 LAC 'A0002 |Great|2022-06-01|  LAC AQ002 | Gréat | 2022:06-01 LAC
A0Q03 | Elon [2022:06-01 PS5 'A0003 | Elon |2022-06-01 PS5 A0003 | Eloh |2022206-01 PS5
A0Q04 | Elon |2022806-02 LAC 'A0004 | Elon |2022-06-02]  LAC A0004 | Elon |2022206-02 LAC
A0Q05 | Great |2022806-03 LAC 'A0005 | Great|2022-06-03]  LAC AG005 | Gréat | 2022406-03 LAC
A0Q06 | Larry |2022:05-31 PS5 'A0006 | Larry [2022-05-31| PS5 AG006 | Lairy |2022:05-31 Pss
1 Variables are 2 Observations are Each value must have
organized into columns organized into rows its own cell
FauUsgnintreglusunadul 1 upafe 1 518019 1 904 (cell) lupsefiveyals 1 A

Source: https://r4ds.had.co.nz/tidy-data.html

Samart Skills @ Skooldio

A Grow with Google ProcrAM



Ex. %1374 orders th WUULANS

C I . I . > View(orders_tb) =V Ty View fiossiafiuilvieg!!
ean. nspectln
orders_tb ©  test.R @ | Untitled1* = =]
Filter
D a t a F r a m e S “ Order.ID Customer.Name Band Order.Date Product.ID Product.Price Q1T
1 A0001 Great SKD69  2022-05-31  P0069 23000 1e+00
o o 2 A0002 Great SKD69  2022-06-01  P0070 2000  2e+00
() A t¢ "L ¢ ﬁ LI A "LU d 3 A0003 Elon SHIBA  2022-06-01  P4234 5 le+04
L37E1939MITNLUBIAULANIININTVURAD LUU « A000s | on SHEBA  2022-06-02 | pa234 5 2es08
5 A0005 Great SKD69  2022-06-03  P4234 5 3e+04
SyntaX: 6 A0006 Larry GOOGL  2022-05-31  P0069 23000 1e+00
. 7 A0007 Great SKD69  2022-06-04  P4234 5 3e+02
View( ‘table) HAMNTILLUULAU 6] 8 A0008 Elon SHIBA 2022-06-04  P4234 5 4e+04
* 9 A0009 Elon SHIBA  2022-06-05  P4234 5 Se+04
head ( table ) #@ 6 LLaIUU 10 A0010 Great SKD69  2022-06-06  P4234 5 1e+05
& o ¢ 11 A0011 Sergey GOOGL  2022-06-08  P4234 5 le+04
COlnameS(table) #@Gﬁaﬂ@aﬂuvmﬁllﬂ 12 A0012 Jeff AMAZE  2022-06-10  P4234 5 2e+04
> 13 A0013 Jeff AMAZE  2022-06-11  P4234 5 3e+04
#ﬂiﬂ IEAINAIN 14 A0014 Sergey GOOGL  2022-06-12  P4234 5 4e+04
15 A0015 Sergey GOOGL  2022-06-13  P4234 5 Se+04
str ( table ) 16 A0016 Sergey GOOGL  2022-06-14  P4234 5 6e+04
14 bl 17 A0017 Jeff AMAZE  2022-06-15  P4234 5 7e+04
glimpse ( table ) 18 A0018 Mark FB555  2022-06-16  P4234 5 le+01
#maiﬂﬁﬁauaiumiwm'n g 19 A0019 Mark FBS55  2022-06-17  P4234 5 2e+01
LA Y 20 A0020 Mark FBS55  2022-06-18  P4234 5 3e+01
skim_without_charts ( table ) 21 A0021 Sergey GOOGL  2022-06-19  P4234 5 le+04
22 A0022 Sergey GOOGL  2022-06-20  P4234 5 2e+04
p 23 A0023 Sergey GOOGL  2022-06-24  P4234 5 3e+04
Note: glimpse() LWUYDILNALNR dplyr LLay 24 A0024 Sergey GOOGL  2022-06-27  P4234 5 4e+04
skim without charts() WuvasuwaLng skimr 25 A0025 Sergey GOOGL  2022-06-30  P4234 5 Se+04

Samart SkI”S @ Sk°°|di° Showing 1 to 25 of 25 entries, 7 total columns

A Grow with Google procrAM



Clean: Inspecting
Data Frames

o g L4 L4 ¢ 1 dy
ﬁﬂﬁﬂi?ﬂﬂﬂiTﬂU@ﬂﬂﬂiﬂﬂ?Hﬁﬁﬂ%umﬂiﬂu
Syntax:

View(table) #@mﬂ?NuU1u§mq
head(table) #7 6 LU
colnames(table) #@%aﬂaﬁmﬁﬁﬁwmm
#91A39A519M1919

str(table)

glimpse(table)

#@agﬂﬁagaiumW§ﬁaﬂiwaq
skim_without_charts(table)

Note: gUﬁmBeOLﬂu%aQMWFnQQderuaB
skim without _charts() tUuv@LWALA skimr

Samart Skills @Skooldio

A Grow with Google procrAM

v

Ex. § 6 WQILINVBINITN orders th UazaATUTIEVRADANIYINNATVBINITIN

> head(orders_tb)

tibble: ¢

Order.ID Customer.Name Band Order.Date
A0001 Great SKD69 2022-05-31
A0002 Great SKD69 2022-06-01
A0003 Elon SHIBA 2022-06-01
A0004 Elon SHIBA 2022-06-02
AQ0Q5 Great SKD69 2022-06-03
A0006 Larry GOOGL 2022-05-31

> colnames(orders_tb)

[1] "Order.ID" "Customer.Name" "Band"

[6] "Product.Price" "QTT"

Product.ID Product.Price QTT

P0069 23000 1

P0070 2000 2

P4234 5 10000

P4234 5 20000

P4234 5 30000

P0069 23000 1
"Order.Date" "Product.ID"



C I ea n : | n S peCti n g Ex. 9lA59@519A1374 orders th

> str(orders_tb)

D ata F ra m es tibble [25 x 7] (S3: tbl_df/tbl/data.frame)
$ Order.ID : chr [1:25] "AQQQ1" "AQ002" "AQ0Q3" "AQ004" ...

$ Customer.Name: chr [1:25] "Great" "Great" "Elon" "Elon" ...

) L v vyy A, =1 $ Band : chr [1:25] "SKD69" "SKD69" "SHIBA" "SHIBA" ...
L‘i’]ﬁ’]'ﬁ’;f\]ﬁﬂ‘i']\‘iLUanuVLﬂﬂ’JSJﬁQﬂ%umaVLUu $ Order.Date : chr [1:25] "2022-05-31" "2022-06-01" "2022-06-01" "2022-06-02" ...
$ Product.ID : chr [1:25] "P0069" "PQO7Q" "P4234" "P4234" ...
Syntax: $ Product.Price: int [1:25] 23000 2000 5 5 5 23000 5555 ...
B $ QTT : int [1:25] 1 2 10000 20000 30000 1 300 40000 50000 100000 ...
View(table) HANITIULUULALE) > glimpse(orders_tb)
Rows: 25
head(table) #9 6 LaUU Columns: 7
4 v <3 $ Order.ID chr> "AQ0OL", "A0002", "A0003", "AQ0Q4", "AQ0O5", "A0006", "A0QO7..
colnames(table) #@%@ﬂ@ﬁllu“lfl\‘iﬁllﬂ $ Customer.Name <c/ "Great", "Great", "Elon", "Elon", "Great", "Larry", "Great",..
1 > $ Band chr> "SKD69", "SKD69", "SHIBA", "SHIBA", "SKD69", "GOOGL", "SKD6O..
#OLATIATNAITN $ Order.Date chrs "2022-05-31", "2022-06-01", "2022-06-01", "2022-06-02", "202..
str(table) $ Product.ID «chr> "POO69", "POO7Q", "P4234", "P4234", "P4234", "PQ069", "P4234..
$ Product.Price 1t> 23000, 2000, 5, 5, 5, 23000, 5, 5, 5, 5, 5,5, 5,5,5,5, 5.
glimpse(table) $ QTT ‘nt> 1, 2, 10000, 20000, 30000, 1, 300, 40000, 50000, 100000, 100..

#@agﬂiayjaiumﬁwm'n 9
skim_without_charts(table)

Note: glimpse() L‘f]uﬁuamwmga] dplyr way
skim without _charts() tUuvawwaLAa skimr

Samart Skills @Skooldio

A Grow with Google procrAM



Clean: Inspecting
Data Frames

o g L4 L4 ¢ 1 dy
wﬁaﬁsaamwsmuuaamuiﬂﬂaaﬁaﬂ%umalﬂu
Syntax

View(table) HAMS LU
head(table) #7 6 LU
colnames(table) #plemeduiiiavun
#91A39A519M1919

str(table)

glimpse(table)

#nagudoyalumnisnangnn g
skim_without_charts(table)

Note: gUnmmeOLﬂumaquWFnQ%deruaz
skim without _charts() tUuv@LWALA skimr

Samart Skills @Skooldio

A Grow with Google procrAM

Ex. gasutayalunisng orders th LUUASII 9

> skim_without_charts(orders_tb)
— Data Summary

Values

Name orders_tb
Number of rows 25
Number of columns 7
Column type frequency:

character 5

numeric 2
Group variables None

— Variable type: character

skim_variable n_missing complete_rate min max empty n_unique whitespace

Order.ID 0 1 5 5
Customer.Name 0 1 4 6
Band 0 1 5 5
Order.Date 0 1 10 10
Product.ID 0 1 5 5

0

SIS RS

25
6
5

22
3

[SEUSES RS RIS

— Variable type: numeric
skim_variable n_missing complete_rate mean
Product.Price 0 1 1924.

sd p@ p25 p50 p75 ploo

6356.

Q1T 0 1 27215. 26208.

5 5 5 5 23000
1 300 20000 40000 100000



C I ean. Se I eCti N g an d Ex. l@@nAaaul Customer.Name uag Band

> select(orders_tb, Customer.Name, Band) > orders_tb %>% select(Customer.Name, Band)
° # A tibble: 25 x 2 # A tibble: 25 x 2

Re n a I I l I n g < Ol u l I I nS Customer.Name Band Customer.Name Band
Great SKD69 Great SKD69
a LS ¥ P Great SKD69 Great SKD69
IuaenUNABaNIN Y laaeNanTY select() rea e red s
Elon SHIBA Elon SHIBA

Syntax: Great SKD69 Great SKD69
Larry GOOGL Larry GOOGL

3 a9 Great SKD69 Great SKD69
#iaanAdadu coll Lag col2 31NN Elon <HIBA Elon oHIBA
Elon SHIBA Elon SHIBA

select(table, coll, col2, ...) Great SKDE9 Great SKD69
with 15 more rows # with 15 more rows

#1435 Pipe Ala

. Ex. lAanynAaduileniiu Band 119
table %>%

> orders_tb %>% select(-Band)

# A tibble: 25 x 6
SeleCt ( C011 ' C012 ! c ) Order.ID Customer.Name Order.Date Product.ID Product.Price Q1T
= (Y] s v <chr> <chr> <chr> <chr> <int> <int>
#189NVNABANUYNLIU coll AG0O1  Great 2022-05-31 P0069 23000 1
A0002  Great 2022-06-01 POO70 2000 2
table %>% AQ003  Elon 2022-06-01 P4234 5 10000
AQ004  Elon 2022-06-02 P4234 5 20000
select(-col1) A0005  Great 2022-06-03 P4234 5 30000
AQ006  Larry 2022-05-31 PO069 23000 1
9 “ v v e o AQ0O7  Great 2022-06-04 P4234 5 300
Note: yn@aan1siunalildse daatuiinld 20008 Elon 022-06-04 P4234 5 40000
siauUsTual 18 bands <- select(orders tb, Band) A0@09  Elon 2022-06-05 P4234 5 50000

. A0010 Great 2022-06-06 P4234 5 100000
Samart Skills @Skooldio P

: nith 15 more rows
A Grow with Google procrAM



Clean: Selecting and
Renaming Columns

JvaneWanFunldilasudyeneanilliaanly
Syntax:

#auneduliien

rename (table, Yacollui=Yecolifin)
#UAvuiiReamnaodul w \Juffaiidn
rename_with(table, tolower)
#UAouly "avena” suanss I Tidy data

clean_names(table)

Notes:

* rename() LAz rename with() \Juvesuwaina dplyr
d2u clean nmmesOLUumaauWFuﬂ%JannOr

«  fauvuiinualdiouus!
LU orders_tb <- clean names(orders tb)

Samart Skills @Skooldio

A Grow with Google procrAM

Ex. iWasudenaduy QTT 1Ju Quantity

> orders_tb <- rename(orders_tb, Quantity =

> head(orders_tb)
# A tibble: 6 x 7
Order.ID Customer.Name Band Order.Date

<chr> <chr> <chr> <chr>

A0001 Great SKD69 2022-05-31
A0002 Great SKD69 2022-06-01
A0003 Elon SHIBA 2022-06-01
A0004 Elon SHIBA 2022-06-02
AQ00O5 Great SKD69 2022-06-03
A0006 Larry GOOGL 2022-05-31

Ex. lWasutamaanilvianuali "azo10" A2e clean names()

> orders_tb <- clean_names(orders_tb)

> head(orders tb)
£ A L'i[ﬁ e:
order id customer name band order date

A0001 Great SKDG9 2022 05-31

A0002 Great SKD69 2022-06-01
A0003 Elon SHIBA 2022-06-01
A0004 Elon SHIBA 2022-06-02
A0S Great SKD69 2022-06-03
A0006 Larry GOOGL 2022-05-31

QT

Product.ID Product.Price Quantity

<chr>
P0069
P0o070
P4234
P4234
P4234
P0069

<int>
23000
2000
5

5

5
23000

<int>
1
2
10000
20000
30000

product id product_ prlce quantlty

PO0GO
P0070
P4234
P4234
P4234
P0069

_3000
2000
5

5

5
23000

1
2

10000
20000
30000



Organize: Sorting

and Filtering

BesaInuTayalafeAIad arrange()
Syntax: t3e991n1ealuunn (Ascending)
arrange(table, col)

vio  table %>%

arrange(col)

Syntax: 1589a1nu1nlUles (Descending)
arrange(table, -col)
wio arrange(table, desc(col))
vie  table %>%

arrange(desc(col))

@Skooldio

Samart Skills

A Grow with Google procrAM

Ex. 384810 UNSUAAINAIN quantity Uealuun

> arrange(orders_tb, quantity)

9i5g > orders_tb %>% arrange(quantity)
A tibble: 2 :
order_id customer_name band order_date

AQ001
AQ006
A0002
A0018
AQ019
AQ0020
A0007
AQ003
A0011
A0021

Ex. 1389810 UN1SUARIWNARIA quantity unluties

5

Great
Larry
Great
Mark
Mark
Mark
Great
Elon
Sergey

Sergey

SKD69
GOOGL
SKD69
FB555
FB555
FB555
SKD69
SHIBA
GOOGL
GOOGL

2022-05-31
2022-05-31
2022-06-01
2022-06-16
2022-06-17
2022-06-18
2022-06-04
2022-06-01
2022-06-08
2022-06-19

> arrange(orders_tb, desc(quantity))

9i5g > orders_tb %>% arrange(-quantity)

%38 > orders_tb %>% arrange(desc(quantity))

order_id customer_name band order_date

A0010
AQ017
AQ016
AQ009
AQ015
AQ025
A0008
A0014
AQ024
AQ00S5

Great
Jeff
Sergey
Elon
Sergey
Sergey
Elon
Sergey
Sergey
Great

5 me

SKD69
AMAZE
GOOGL
SHIBA
GOOGL
GOOGL
SHIBA
GOOGL
GOOGL
SKD69

2022-06-06
2022-06-15
2022-06-14
2022-06-05
2022-06-13
2022-06-30
2022-06-04
2022-06-12
2022-06-27
2022-06-03

product_id product_price quantity

P69
P69
P70
P4234
P4234
P4234
P4234
P4234
P4234
P4234

23000

1

23000 1
2000 2
5 10

5 20

5 30

5 300

5 10000

5 10000

5 10000

product_id product_price quantity

P4234
P4234
P4234
P4234
P4234
P4234
P4234
P4234
P4234
P4234

5 100000
5 70000
5 60000
5 50000
5 50000
5 50000
5 40000
5 40000
5 40000
5 30000



O rg a n ize: S O rti n g Ex. 19 1aN1gn58sdoaudnfidsiaiiu 10 uim

> filter(orders_tb, product_price > 10)

a n d Fi Ite ri n g %5 > orders_tb %>% ﬁlter‘(pr‘oduct price > 10)

or‘der‘ 1d customer_name band order_date pr'oduct id pr'oduct price quantlty

AO@QI Gr‘eat SKD69 2022 05-31 P0069 23000 1

v vLyy o flt ()
NIANVBUALANIYATEN Tilter AG002  Great SKD69 2022-06-01 POO7Q 2000 2
A0006  Larry GOOGL 2022-05-31 POOGI 23000 1

Syntax:

, o Ex. L@RN1$nSa0dunlnenude Great
filter(table, Woulvuvesdsiinsey)

> filter(orders_tb, customer_name == 'Great')

e > orders tb %>% f11ter(customer name == 'Great')
table %>% order‘ 1d customer name band order_date product id product pr1ce quantlty
filter([fjguvl,ﬁumgqaqﬁﬂqagj) A0001 Great SK069 2022-05-31 P0069 23000 1
v A0002 Great SKD69 2022-06-01 P0Q70 2000 2
A0005 Great SKD69 2022-06-03 P4234 5 30000
A0007 Great SKD69 2022-06-04 P4234 5 300
A0010 Great SKD69 2022-06-06 P4234 5 100000

Samart Skills @Skooldio

A Grow with Google procrAM



Organize: Summarize
and Group By

aiﬂmauaaamma Summarlze() LAZLLUU
LL‘U\‘iﬂanmSJ group by() #ua28 summarize()

Syntax:

summarize(table, mean(col))

table %>%

summarize(min(col), max(col))

Samart Skills @Skooldio

A Grow with Google procrAM

Ex. aguAniafe Affsegnu AsnanuazA1geaaues quantity

> summarize(orders_tb, mean(quantity), median(quantity), min(quantity), max(quantity))

> orders_tb %>% summarize(mean(quantity), median(quantity), min(quantity), max(quantity))
‘meankquantity)‘ ‘median(quantity)” “min(quantity)® “max(quantity)’

27215. 20000 1 100000

Ex. AaYDADANIYINAANSGT1 mean qtt, median gtt, min qgtt WAz max qtt

1 orders_tb %>%

2 summarize(mean_qtt = mean(quantity),

3 median_qtt = median(quantity),
4 min_gtt = min(quantity),

5 max_qtt = max(quantity))

mean_qtt median_qtt min_gtt max_qtt

27215. 20000 1 100000



Organize: Summarize
and Group By

aiﬂ%auaaamma Summarlze() LAZLLUU
LL‘U\‘iﬂanmEJ group by() #ua28 summarize()

Syntax:

table %>%
group_by(coll) %>%

summarize(sum(col2),mean(col3))

A Grow with Google

Samart Sk|||§ @Skooldio

Ex. @3UNaIUU83 quantity @UA159ia P4234 wisnal customer name

a % 4 4
ua%ﬁﬂﬂNaaWﬁﬂﬂﬂNqﬂIUWWUSS

1 orders_tb %>%

2 filter(product_id == 'P4234') %>%

3 group_by(customer_name) %>%

4 summarize(total_quantity = sum(quantity)) %>%
5 arrange(desc(total_quantity))

customer_name total_quantity

Sergey 310000
Great 130300
Elon 120000
Jeff 120000
Mark 60



Transform: Separate,

Unite and Mutate

s uendennuesniludiu q laaae separate()

Syntax:

v Y v
separate(table, fADANUMNIAL,

Notes:

into=c (se¥ameaNuLenda ),

sep="#AU")

. yndesnisiaunalildse aestunnlddaudsiv

WU orders tb <- separate(orders tb, order date, ...)

«  mnlifeeN1sauARANUAIAUAY 1A ld

remove=FALSE tiiuidn1ulu arguments

Samart Skills

A Grow with Google procrAM

@Skooldio

Ex. wunAoawl order date eanidu 3 Aaduilgesfe year, month wag date
> head(orders_tb)

A tibble:

6 >

order_id customer_name band order_date

<chr>

A0001
A0002
A0003
A0004
A0S
AQ006

A

order_id customer_name band

A0001
A0002
AQ003
A0004
AQ005
A0006
A0007
A0008
AQ009
AQ01

A tibble:

15

Great
Great
Elon
Elon
Great
Larry

25 x

Great
Great
Elon
Elon
Great
Larry
Great
Elon
Elon
Great

more

9

rows

SKD69 2022-05-31
SKD69 2022-06-01
SHIBA 2022-06-01
SHIBA 2022-06-02
SKD69 2022-06-03
GOOGL 2022-05-31

SKD69 2022 06
SHIBA 2022 06
SHIBA 2022 06
SKD69 2022 06
GOOGL 2022 @5
SKD69 2022 06
SHIBA 2022 06
SHIBA 2022 06
SKD69 2022 06

SKD69 2022 05

P0Q70
P4234
P4234
P4234
P0069

year month date

31
01
01
02
03
31
04
04
05
06

ct_id product_price quantity

chr>

P69
PO0O70
P4234
P4234
P4234
P69
P4234
P4234
P4234
P4234

23000
2000
5

5

5
23000

1
2
10000
20000
30000
1

separate(orders_tb, order_date, into=c('year', 'month','date'), sep="-"'

23000
2000
5

5

5
23000
5

5
5
5

product_id product_price quantity

1

2
10000
20000
30000
1

300
40000
50000
100000



T Fan Sfo m.: S (o pa rate , Ex. 59uA0&u customer name uag band Audeiiuissa (whitespace)

1SuNYABANTNIINUAIT stage name

Unite and MUtate > ﬁead(ordgr‘s‘_tb)

ey
\ tibbl

order_id customer_name band order_date product_id product_price quantity

15157UVDAIMUYBYLYINIWAUAIY unite() 0001 Great SKD69 2022-05-31 POOGS 23008 1
A0002 Great SKD69 2022-06-01 P0@70 2000 2
A0003 Elon SHIBA 2022-06-01 P4234 5 10000
SertaXZ AQ004 Elon SHIBA 2022-06-02 P4234 5 20000
AQ0Q5 Great SKD69 2022-06-03 P4234 5 30000
. A0006 Larry GOOGL 2022-05-31 P0069 23000 1
i ble, 'Yenaauillluy’ , :
unlte(ta ! ! > unite(orders_tb, 'stage_name', customer_name, band, sep=' ')
# A tibble: 25 x 6
colt, COI].2, Tty order_id stage_name order_date product_id product_price quantity
sep= "AAU ) <chr> <chr> <chr> <chr> <int> <int>
AQ001 Great SKD69 2022-05-31 P0069 23000 1
A0002 Great SKDG9 2022-06-01 P0070 2000 2
Notes: A0003 Elon SHIBA 2022-06-01 P4234 5 10000
. B o e e ey . AQ004  Elon SHIBA 2022-06-02 P4234 5 20000
- wmndesnsinuxaliltne Aestuiinldsudsivg A0Q05  Great SKD69 2022-06-03 P4234 5 30000
] . , , AQ006 Larry GOOGL 2022-05-31 P0069 23000 1
LU orders tb <- unite(orders tb, 'stage name, ...) A0007  Great SKDGO 2022-06-04 PA234 5 300
. ﬂﬁﬂh\iéfﬁlﬂﬂqiaUﬂﬁlﬁﬂJﬁéﬂéﬁiﬁﬂ Imﬁi AQ008 Elon SHIBA 2022-06-04 P4234 5 40000
AQ009 Elon SHIBA 2022-06-05 P4234 5 50000
remove=FALSE tisdnlulu arguments A010  Great SKDE9 2022-06-06 P4234 5 100000
# .. with 15 more rows

A Grow with Google procrAM

Samart Skills @Skooldio



Ex. @519A0aullnite revenue F9Lina1NN151L01
product price * quantity wiousUuninldnisnaufAunle

T ra n Sfo r m : S e pa rate ’ > orders_tb <- mutate(orders_tb, revenue = product_price * quantity)

> orders_tb

l | M A tibble: 25 x 8
I I Ite a n d M utate order_id customer_name band order_date product_id product_price quantity revenue

<chr>
(@,

A0001 Great SKD69 2022-05-31 P0069 23000 1 23000

naluaadus aEnaf w00y Elon  SHIBA 022-06.01 pezss S soom saoo

A Elon HIBA 2022-06-01 P4234 5 1 5
Li'ﬁ;!"lﬂ'] ulﬂ;a/@uuma ‘] wulasaainudu AQ004  Elon SHIBA 2022-06-02 P4234 S 20000 100000
ﬂaﬂﬂluﬁlﬁﬂl‘lﬂﬂﬁﬁl mutate() AQ@05  Great SKD69 2022-06-03 P4234 5 30000 150000
A0006  Larry GOOGL 2022-05-31 P069 23000 1 23000
. A0007  Great SKD69 2022-06-04 P4234 5 300 1500
Syntax: A0008  Elon SHIBA 2022-06-04 P4234 5 40000 200000
AQ0@9  Elon SHIBA 2022-06-05 P4234 S 50000 250000
AQ010  Great SKD69 2022-06-06 P4234 S 100000 500000

mutate(table, new_col = ...) AL
Ex. wWasuaaauil revenue 310 int 10U double (nediaw) As1liaadldis Pipe

> orders_tb <- orders_tb %>% mutate(revenue = as.double(revenue))

table %>% > orders_tb
mutate ( neW_CO]. = Laa ) order_id customer_name band order_date product_id product_price quantity revenue
AQ0@1  Great SKD69 2022-05-31 P069 23000 1 23000
AQ002  Great SKD69 2022-06-01 P07 2000 2 4000
o & v Y o o . AQ0@3  Elon SHIBA 2022-06-01 P4234 5 10000 50000
Note: Mnfnanisinuxalildsme deatduiinldmuuslui A0004  Elon SHIBA 2022-06-02 P4234 S 20000 100000
, AQ0@5  Great SKD69 2022-06-03 P4234 5 30000 150000
LU orders th <- mutate(orders tb, revenue=...) AQ006  Larry GOOGL 2022-05-31 PO@69 23000 1 23000
- - A00O7  Great SKD69 2022-06-04 P4234 5 300 1500
A0008  Elon SHIBA 2022-06-04 P4234 5 40000 200000
AQ0@9  Elon SHIBA 2022-06-05 P4234 5 50000 250000
5 100000 500000

A0010 Great SKD69 2022-06-06 P4234

Samart Skills @Skooldio ¢ . with 15 more rows
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Warning: Anscombe’s quartet

Anscombe's quartet AaYATBYA 4 YANUANAISAUAWLE usindulyiA1 mean, sd wag correlation Nwidlaunule

wardunisgufioudn 151 linsguARIATUNISERR uAASYSITUTIRTOYAAUAIY

C
AGr¢

S wWwN

install.packages("Tmisc")

library("Tmisc")

data(quartet)
View(quartet)
“ set x y
11 10 8.04
21 8 6.95
31 13 7.58
41 9 8.81
51 11 8.33
6 | 14 9.96
71 6 7.24
8 1 4 4.26
91 12 10.84
10 | 7 4.82
11 1 S 5.68
12 1 10 9.14
13 1 8 8.14
14 1 13 8.74
15 1 9 8.77
16 Il 11 9.26
17 14 8.10
18 I 6 6.13
19 I 4 3.10
20 1 12 9.13
21 1 7 7.26

22 1 5 4.74

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
a1
42
43
a4

10

7.46
6.77
12.74
7.11
7.81
8.84
6.08
5.39
8.15
6.42
5.73
6.58
5.76
7.71
8.84
8.47
7.04
5.25
12.50
5.56
7.91
6.89

quartet %>%

6

7 group_by(set) %>%

8 summarize(mean(x),sd(x),mean(y),sd(y),cor(x,y))
9

# A tibble: 4 x 6

set  “mean(x)’
<fct> <dbl>
I
II
III

9
9
9
1v 9

“sd(x)" “mean(y)” “sd(y)" “cor(x, y)©

<dbl>
3.32
3.32
3.32
3.32

<dbl>

7.50
7.50
7.5

7.50

<dbl>
2.03
2.03
2.03
2.03

<dbl>
0.816
0.816
0.816
0.817

10 ggplot(quartet,aes(x,y)) +

11 geom_point() +

12 geom_smooth(method=1m, se=FALSE) +
13 facet_wrap(~set)

125+

.
10.0-

. «*°
. . .
7.5~ . . .
5.0- . .
.
.

n v
125~ -
10.0-

O ]

.
75- / s
5.0- !

5 10 15 5 10 15



The Bias Function

LS’]ﬂ’J’]ﬂ’]QN (Actual values) NUANYIIUNY
(Pred|cted values) #197uuNnLA lrua8Hen Ty
bias()

Syntax:

bias(actual_vec, predicted_vec)
Notes:

[ (Y] Id ] (Y] . (Y]
«  waawsidu 0 wuadn actual AU predicted asefuUy
HuAe lid1des (unbiased)

QI L (A= 1 1 . QI 1
. BIwaansiAm1991n 0 WA wladn predicted Besing
210 actual 170 ARDEY biased 11N

. leridu bias() 1uvesunaLng SimDesign adiad
install.packages("SimDesign") uazluanniy
library("SimDesign") nou

Samart Skills @Skooldio
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Ex. g31A195enuAvinunevesean likes waz shares Tutaa 5 Tu

AenuLnTeuwLalruy
install.packages("SimDesign")
library("SimDesign")

actual_likes = c(100, 200, 300, 400, 500)
predicted_likes = c(100, 200, 300, 400, 500)

uu p WN B

> bias(actual_likes, predicted_likes)
[1] o

8 actual_shares = c(10, 20, 30, 40, 50)
9 predicted_shares = c(100, 200, 300, 400, 500)

> bias(Cactual_shares, predicted_shares)
[1] -270
> bias(predicted_shares, actual_shares)
[1] 270



v

More about X ¢ o
Visualizations, Aesthetics‘
and Annotations

— Part4: ®
1. Basic Components of ggplot2
2. Example: Basic Scatter Plots <>
3. Example: Scatter Plots with Trend Line
4. Example: Bar Charts

H &6 O H o

X x >
5. Example: Facet Functions
6. Example: Labels and Annotations
7. Saving Your Visualizations O O X
SamartSkills— Jskooldio



Ba S i C CO m po nen ts Of Ex. @519 Scatter Plot 1A UEUWUSIEWINe GDP Way Happiness Score

vasUszmanlan uent laglvdvesgaunugiiniaveslseinea

g g p I Ot 2 VUINYAUNUYUIAATOUATI WAZANUTIUYBIAUNUAY VAN

1 1
A N6 ¥ Y = o
H H H H 1 ggplot(data=happy_table) +
ggplOEZ ﬂg, llb::ary ‘I/Lj[fdﬁi’m Vlsuallzatlons UIY 2 geom_point(mapping=aes(x=gdp,y=happiness,color=region,alpha=health,size=family)) +
-y 3 facet_wrap(~year) +
IﬂianqQLuaqmuﬂqu 4 labs(title="Happiness vs. GDP') +
Syntax- 5 annotate("text",x=1.5,y=6.5,1label="Thailand!")
Happiness vs. GDP family
ggplot(data=my_table) + 2018 216 w017 % o
e ® 04
geom_xxx (mapping=aes(x=coll,y=co0l2,...)) + .2 :‘j:
t B 4 °* » o
~ + © a
facet_wrap(~col3) If?@,g;\d. - P L o M
labs(title="'Plot Name') + o fe ° Q00 B e
, . . . ot °sS g >
annotate('text',x=2,y=3,label='Google!") : 3% o ’)\&;\,ﬁ ° e
Er‘ .d T 1 - region
Notes: ® R
- geom = geometry e wilAIsUARINYBINADA LYU geom point, : . Bl o
geom line, geom bar, geom boxplot
«  aes = aesthetics Ap "NNAN" YVOINABA LU AL (A1 X UAg y) .
@ (color) MU (alpha) YA (size) U4 (shape)
. facet Ao uUstoyarlundendes (subplots) fiuuu facet wrap Al " B

facet grid
Samart Skills @SkOO'dIO
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Ex. @514 Scatter Plot WAUENWUSIZWINe GDP wag Happiness Score

1 ggplot(data=happy_table) +
2 geom_point(mapping=aes(x=gdp,y=happiness))

Example: Basic
Scatter Plots

#5199178 geom point()

happiness

Syntax:

ggplot(data=my_table) +

) o B B Ex. @514 Scatter Plot W1ANU&NWUSIZWINe GDP wag Happiness Score T4@Lnu
geom_point(mapping=aes(x=coll,y=col2,...)) Q » P .
9iin1a uagld geom jitter() unuieligalaiviuiuiae

1 ggplot(data=happy_table) +
2 geom_jitter(mapping=aes(x=gdp,y=happiness,color=region))

Notes:
« NNSLAL "Layer” veendsn L5 laTeevNne + lafld %>% ) oo, =R region
7- o S . #N/A
v v o W 1% .. < " P o‘-‘.":. 30, ° ) ® Australia and New Zealand
« dngasiuviuiu 019lY geom jitter() unuielilusunsu "weou O e Tty " . Centeland Eastem Europe
] "o 2 v =Y <4 < 1a% 2 . L ‘...o. ® o3 0.'-{'.1" ® Eastern Asia
\Weu" duvdugalinantdes elngalaviuiu 2 LR TR .

Q a ] .g ° %4 .':é. o .3 ® Latin America and Caribbean
§ 5 . i= ;, ...'.'.‘. : ® Middle East and Northern Africa
= « o % ® North America

°” L
4 - o® L R ® Southeastern Asia
X\ . ... Southern Asia
o Sub-Saharan Africa
. 3- o Western Europe
Samart Skills  (Jskooldio .
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Ex. @514 Scatter Plot wagldu Trend Line WaAIAMUAUNUSIE1I19 GDP
Lag Happiness Score

=

ggplot(data=happy_table) +
geom_point(mapping=aes(x=gdp,y=happiness)) +
3 geom_smooth(mapping=aes(x=gdp,y=happiness))

Example: Scatter
Plots with Trend Line

@519978 geom point() 1ag geom smooth()

~N

B
cme

0 TX 1

.o . 2.0

Syntax: 2
ggplot(data=table) +
geom_point(mapping=aes(x=c1,y=c2,...)) + Core i
geom_smooth (mapping-aes(x=c1,y=c2, ...)) i

1 ggplot(data=happy_table,mapping=aes(x=gdp,y=happiness)) +
geom_point(mapping=aes(color=region)) +
3 geom_smooth(method="1m")

~N

ggplot(data=table, mapping=aes(x=c1,y=c2) )+

geom_point(mapping=aes(color=...))+

geom_smooth(method="1m") region
BNA

Australia and New Zealand

* Central and Eastern Europe

Notes: o EsstemAsa

* Latin America and Caribbean

®  Middle East and Northern Africa

happiness

* MINABINITLAUATI ABIT2Y method='lm' (Linear Model) A ey
Southern Asia

+ 181 mapping=aes(...) dlu ggplot() Alaeldrrsauiumn Layer

Sub-Saharan Africa

Western Europe

Samart Ski”S @Skooldio 00 0's gd;r 15
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Ex. @374 Bar chart danadnuiuusemanidnsinlud 2016 wiwmuginim

1 happy_table %>%
filter(year==2016) %>%

° 2
° 3 ggplot() +
Xa I I l p e ° a S I C a r 4 geom_bar(mapping=aes(y=region))

Western Europe -

Charts
Southern Asia -

Southeastern Asia =

North America -

A5 U TLYINAIUDAIY geom bar()

region

Middle East and Northern Africa -

Latin America and Caribbean -

Eastern Asia -
SyntaX: Central and Eastern Europe -
Australia and New Zealand -
ggplot(data=my_table) + ‘ 0 count .
. 1 happy_table %>%
geom_bar (mapping=aes(x=col)) 2 filter(year—-2016) %%
3 ggplotO) +
4 geom_bar(mapping=aes(y=fct_infreq(region)))
NOteS. North America -
Australia and New Zealand -
v v 1 a I
o DIRBINTUNALUIUDU LUAsULUU aes(y=col) unu Fastern Asia-
v v P ' o ¢ o . N d! & =3 Southern Asia -
+ [Bonus] aseen1siseeAlildwendu ft infreq() 9ie alu 2 ]
g

994 library ¥e forcats (ﬁagﬁlu tidyverse 1a2)

Middle East and Northern Africa -

fet_infr

Western Europe -
Latin America and Caribbean -

Central and Eastern Europe -

Samart Skills @ Skooldio
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Exa M p I e: Fa Cet Ex. @514 Scatter Plot WandANUAUNLS5E1I19 GDP wag

Happiness Score Leanaud

F u n Ct I O n S 1 ggplot(data=happy_table) +

2 geom_point(mapping=aes(x=gdp,y=happiness)) +

v 1 %4 G 3 'F t_ ~
a31an31meee (Subplots) a8 facet wrap() %38 acettrepCyear)

facet grid()

2015 2016 2017

T oi:. ".n ..o‘d'
Syntax: ' st PR N
. o° e LIS ... o * et e
6 o.:.. :. ’.So : 'y :...- T
ggplot(data=table) + 2 s I "‘o. :eé’
g T s’):" 3,4
S5 @ Chd o SNty Y .o %o,
geom_xxx (mapping=aes(x=c1,y=c2,...)) + g ..."' ".2:{‘., Bl ::.' .;:;.- £
o o8 o o eetge . o TLa
facet_wrap(~c3) e .;‘_‘-f 51 (T .
OO..‘. .,..- ..w .,
ggplot(data=table) + s o Vo RA Eam—
gdp

geom_xxx (mapping=aes(x=c1,y=c2,...)) +

facet_grid(c3~c4...)

Note: 1nfeensld facet wrap usnusgosunnndn 1 fauds n

13 ~col W16 Laiu facet wrap(~year~region)

Samart Skills @Skooldio
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Exa m p I e: Fa Cet Ex. @519 Scatter Plot h@AIANUFUNUSTLI19 GDP way

Happiness Score wanmud

Functions

filter(region %in% c('Southeastern Asia', 'Western Europe')) %>%

il

2
v 1 v = 3 ggplot(mapping=aes(x=gdp,y=happiness)) +
ﬁ’i']\‘iﬂi'TWEJEJEJ (Sprl.OtS) 1201 facet_WI’ap() 1%Iv 4 geom_point(mapping=aes(color=region)) +
5
6

facet_grid() geom_smooth(method="1m") +

facet_grid(year~region)

Sy ntaX: Southeastern Asia Western Europe
9.
8-
ggplot(data=table) + 7- ,;>/. s
6- e o
geom_xxx (mapping=aes(x=c1,y=c2,...)) + 5- / .
4-
facet_wrap(~c3) 9-
§ 8- region
%;: % = g Southeastern Asia
ggplot(data=table) + 55- o ®  Western Europe
4-
geom_xxx (mapping=aes(x=c1,y=c2,...)) + o-
8.
facet_grid(c3~c4...) 7- Z’/ 5
6- ° =
5 / 3
4 v 1 1 ] 1 £ @
Note: ‘Vi’]ﬂ(ﬂaﬂﬂ’ﬁi‘lﬁ facet wrap LELLUIEBYUINNIT 1 audsn 41 . ! ! . ! I
- 2w N ) 05 1.0 1.5 05 1.0 15
WA ~col Laule wiu facet wrap(~year~region) gdp

A Grow with Google procrAM
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Ex. @514 Scatter Plot LaAIAIUANWUSIZWING GDP Way Happiness Score
lanzUszmnealu Southeastern Asia 1wl 2016 wazuansingaluufauszidlne

° # A tibble: 9 x 11
Exa I I I p I e ° La be I S a n d country region year happiness_rank happiness  gdp

<cnr> <cnr> <dpl> <dpl> <dbl> <dbl>

M Singapore  Southeastern Asia 2016 22 6.74 1.65

n n O a I O n S Thailand Southeastern Asia 2016 33 6.47 1.09
Malaysia Southeastern Asia 2016 47 6.00 1.25

. v ¢ o Indonesia  Southeastern Asia 2016 79 5.31 0.951
Li'ﬂ,’ﬁ Labels lLay Annotations IﬂﬂgUﬁQﬂ%u Philippines Southeastern Asia 2016 82 5.28 0.812
o w Vietnam Southeastern Asia 2016 96 5.06 0.740

labs() LLay annotate() fuaInu Laos Southeastern Asia 2016 102 4.88 0.680
Myanmar Southeastern Asia 2016 119 4.39 0.341

Syntax: Cambodia Southeastern Asia 2016 140 3.91 0.556

1 happy_table %>%

2 filter(year==2016 & region=='Southeastern Asia') %>%
ggplOt(data=table) + 3 ggplot(mapping=aes(x=gdp,y=happiness)) +
4 geom_point() +
5 labs(title="Happiness Score vs. GDP', subtitle='Southeast Asia 2016',
6 caption="Source: Sustainable Development Solutions Network - Kaggle') +
7 annotate( 'text',x=1.10,y=6.6,1label="'Thailand!")

geom_xxx (mapping=aes(x=c1,y=c2,...)) +

labs(title="'aa',subtitle='bb',caption="cc') +
Happiness Score vs. GDP

annotate('text',6x=2,y=3, label="Google!") Southeast Asia 2016

Thailand!
Notes:

+ 51aunsaUTuusarun (size) & (color) uagguuuunaud (font style)

voanladalanignsld arguments LALLAL aBINUN 2annotate

happiness
L]
.

Tu console w81 R Studio udana Enter gléinsu

+ MnlasauladSamsu Annotate YaUseinATBILFAZYALUUATUNNUSEINA

anadnwHlend geom text() gléinsu (Wun 2geom text Tu console)

Samart Skills @Skooldio 04 . 08 12 16
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Saving Your
Visualizations

Uuiin Plots 161 2 35A0
1. Agn Export -> Save as Image
2. Tgwanyu ggsave()

Syntax:
ggsave( ' filename.png',...)

Notes:

« WnABINTSUUTN Plot Tuafnmie ggsave() Apstuiin Plot Tusfin
Tauusnow 1wu p <- ggplot() + ... waTUTinAY
ggsave('filename.png', plot=p)

* MNABINITIFYANURDUS Y033U LU AIUNTA (width) AUES
(height) AnuazLden (dpi) @ansald arguments tinlalasasu
AnwLiNaLRN AU 2ggsave Tu console U849 R Studio W&nmA Enter

@Skooldio

Samart Skills
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Ex. Uu#in Plot #1dm A2835 Export -> Save as Image

= Files Plots Packages Help Viewer Presentation P i |
LABUNN PlOt I I; Zoom - Export - O ¥ 45, Publish ~
! .
=l Happiness| == save as Image... o =2
NABINIG Southeast As - Save as PDF... uunn
[] Copy to Clipboard... .
Thailand!
.
6~ .

")

@

o

c

a . O

a

&5 .

.
.
4-
.
04 08 12 16
gdp

Source: Sustainable Development Solutions Network - Kaggle

Ex. Juin Plot 81dm A2835 ggsave()
1 ggsave('happy_gdp_ASEAN_2016.png"')

Files Plots Packages Help Viewer Presentation -
© | New Folder © NewBlankFile -+ ©  Upload © Delete - Rename {3k More -

&8 Cloud = project » ..

A Name Size Modified

t.
.Rhistory 0B Jun 10, 2022, 8:24 AM
data

| = happy_gdp_ASEAN_2016.png | 27.9KB  Jun 17,2022, 4:39 PM
% project.Rproj 2058 Jun 17, 2022, 3:48 PM
@ testR 4338 Jun 15, 2022, 11:19 PM



Documentation and
Reports

— Part5h:

1. Intro to R Markdown (.Rmd file)
2. R Markdown: Structure

3. R Markdown: Syntax

4. R Markdown: Code Chunks

§amart Skills; @ Skooldio
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Intro to R Markdown

Markdown Aaliensal (Syntax) Nlglunisusuunelnaenasteninu

[ —
2 title: "Thailand is Happy"

3 author: "Great"

4 date: '2022-06-17'

5 output: html_document

GH ---

7

8- ## Import Libraries

9 We need tidyverse and janitor libraries for this project.

10- ***{r Import Libraries, message=FALSE}

11 library(tidyverse)

12 library(janitor)

13-

14

15 - ## Import Data

16

17- ***{r Import World Happiness Dataset, message=FALSE}

18 happy_table <- read_csv('./data/World_Happiness_2015_2017_ccol.csv')
19-

20

21- """ {r Head of Table}

22 head(happy_table)

23. 0+

24

25 - ## Clean Data

26 We clean the column names so they are easier to work with.

27- ***{r Clean Data}

28 happy_table <- clean_names(happy_table)

29 colnames(happy_table)

3.

31

32 - ## Create Plot

33 Finally, we create a plot to see how happy Thailand is compared to other ASEAN countries.
34 We use the 2016 data for simplicity.

35- " {r, echo=FALSE}

36 happy_table %%

37 filter(year==2016 & region=='Southeastern Asia') %%

38 ggplot(mapping-aes(x=gdp,y~happiness)) +

39 geom_point() +

40 labs(title="Happiness Score vs. GDP', subtitle='Southeast Asia 2016',
41 caption="Source: Sustainable Development Solutions Network - Kaggle') +
42 annotate('text',x=1.10,y=6.6,label="Thailand! ')

43

Samart Skills @ Skooldio
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Thailand is Happy
for;:osqv

Import Libraries

W o 13 e ari Sbraies for i prefect

Import Data

Navy

Nosd(happy_tasie)

Clean Data

W clean the coumn namss 50 they are exe 10 work Wi

Create Plot
Fioasy, Thatang o usa ampicry

Happiness Score vs. GOP.
‘Sousheast Asa 2016

Thaland!

o0
Saurce Smnati Coveken Scons Mo Kaoge



Intro to R Markdown

Tu R Studio 157@51491W& R Markdown (.Rmd) Tad1e & il

m Edit Code View Plots Session Build Debug Profile

New File

< Open File...

<* Open File in New Column...

Reopen with Encoding...

Recent Files
Import Dataset

Save

Save As...

Rename

Save with Encoding...
Save All

Compile Report...
Print...

Close
Close All

Close All Except Current

Samart Skills
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) @ R Script

¥0 @

NO®EN ¢

Quarto Document...

TJ Quarto Presentation...

if* R Notebook

1

R Markdown...

) ® Shiny Web App...
#S @  Plumber API...
C| CFile
@ C++ File
h] Header File
X#S
vo. Markdown File
@ HTML File
@ cssFile
Py © JavaScript File
P © D3 Script
XoRw

Python Script

@smoldio

%

0 testR S Untitledl

New R Markdown

Document
[J Presentation
# Shiny

From Template

Create Empty Document

Title: ExampleRMarkdown
Author:  Great
Date: 2022-06-17

Use current date when rendering document
Default Output Format:

© HTML

Recommended format for authoring (you can switch to
PDF or Word output anytime).

O pDF

PDF output requires TeX (MiKTeX on Windows, MacTeX
2013+ on OS X, TeX Live 2013+ on Linux).

O word

Previewing Word documents requires an installation of
MS Word (or Libre/Open Office on Linux).

oK Cancel

Result

Kot - - a - +Run -
Outl

1 7 K
Source | Visual

2 "ExampleRMarkdown"
3 Great”

4 date: '2022-06-17"'

S output: html_document
6

7

8

- **“{r setup, include=FALSE}
9 knitr::opts_chunkSset(echo = TRUE)

12 - ## R Markdown

S 0
Ll

e

14 This is an R Markdown document. Markdown is a simple formatting syntax for authoring HTML, PDF, and MS Word

documents. For more details on using R Markdown see <http://rmarkdown.rstudio.com>.

16 When you click the **Knit** button a document will be generated that includes both content as well as the
output of any embedded R code chunks within the document. You can embed an R code chunk like this:

18- ***{r cars} =
19 summary(cars)

22 - ## Including Plots

24 You can also embed plots, for example:

26- "**{r pressure, echo=FALSE} x

27 plot(pressure)

30 Note that the "echo = FALSE' parameter was added to the code chunk to prevent printing of the R code that
generated the plot.

311 (Top Level) *

R Markdown =



Intro to R Markdown

a3 Export iulwaanasiee 1wy .html pdf .docx iududeu Knit

Result

@ test.R @ example_export.Rmd @ | thailand_happy.Rmd © | example_syntax.Rmd @ Untitled2* ==
7w Ql kit - |- - SRun ~ | % - ExampleRMarkdown
Sourcel @ Knit to HTML Outline sosncer7
1| = Knit to PDF R Markdown
2 | w Knit to Word pwn'" Jlirieittminius eyttt skt
i Knit with Parameters... i e ot s can Ao an R T ALy ebatiR codehunka
5 Knit Directory 4 =
618 & Clear Knitr Cache... oo
7 )
8- ' {r setup, include=FALSE} > g
9 knitr::opts_chunk$set(echo = TRUE) Including Plots
10 a You can also embed plots, for example:
11
12 - ## R Markdown .
13 s ¢
14 This is an R Markdown document. Markdown is a simple formatting syntax for g .
authoring HTML, PDF, and MS Word documents. For more details on using R Markdown o
see <http://rmarkdown.rstudio.com>. Q g °

200
o

o4{o0 0000000000
T T T T T T
0 50 100 150 200 250 300 350
temperature

A Grow with Google ProcrAM

S t S k. I I @ Note that the echo = PALSE parameter was added to the code chunk to prevent printing of the R code that generated the plot



Intro to R Markdown

15189811150 Export TWa .Rmd 1ulwa Presentations 141 PowerPoint #3auditsiidu Dashboard lafae!

New R Markdown

Document
CJ Presentation
& Shiny

From Template

Create Empty Document

Title: Example Rmd to PowerPoint

Author: | Great

Date: 2022-06-17
Use current date when rendering document
Default Output Format:

O HTML (ioslides)

HTML presentation viewable with any browser (you can
also print ioslides to PDF with Chrome).

O HTML (Slidy)

HTML presentation viewable with any browser (you can
also print Slidy to PDF with Chrome).

© PDF (Beamer)

PDF output requires TeX (MiKTeX on Windows, MacTeX
2013+ on OS X, TeX Live 2013+ on Linux).

@® PowerPoint

PowerPoint previewing requires an installation of
PowerPoint or OpenOffice.

OK Cancel

New R Markdown

Document
TJ Presentation
R Shiny

From Template

Create Empty Document

Template: 7 Using R Markdown Templates
Tmisc PDF template {Tmisc}
Custom theming {bslib}
Legacy custom theming {bslib}
Real-time theming {bslib}
Flex Dashboard {flexdashboard}
reprex (lots of features) {reprex}
reprex (minimal) {reprex}
GitHub Document (Markdown) {rmarkdown}
Dacl " arTaan ‘ Lecdawnl

OK Cancel

#1115 Flex Dashboard fasas library @@ "flexdashboard"
Aoufisaziiliidenldniu giretnsnadwslen

https://rmarkdown.rstudio.com/gallery.html

Trick: 15187115019 Template w3olasessvaaonasidognouudila inaUszndanaiuaziiuauaaInily

N15197U (Streamline the work process) 1Wu Templates @11susgaugenvissionou lasaulaasns

Template LosassAnwLNuLALLAT https://bookdown.org/yihui/rmarkdown/document-templates.html AU
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https://rmarkdown.rstudio.com/gallery.html
https://bookdown.org/yihui/rmarkdown/document-templates.html

R Markdown: Structure

= o

TAssas1aUosnuuadlng R Markdown daail

@ | test.R @ | example_export.Rmd @ thailand_happy.Rmd

7 Q@ Knit -

Source = Visual

1~

title: "Thailand is Happy"
author: "Great"

date: '2022-06-17'

output: html_document

9
10
11
12

NV A W N
»

- ### Import Libraries

We need two libraries for this project:

1. tidyverse for playing with data
2. janitor for cleaning column names

13

@  example_syntax.Rmd -]

3 - “Run - %, ~

Outline

1. @i Weumun1w YAML 58y Metadata
VYBUBNATT LU YoLaNEANT KUY TUNHER
Usstanlua uagdue

2. YaANuManYINIlU 57184 Link wag
Images (8131

15
16

14~

17-

***{r Import Libraries, message=FALSE}
library(tidyverse)
library(janitor)

= | 3 dwvedlaniisndesnts Run Tailuaag q Tu

L®N@15 158n31 Inline Code Chunks

18

19>

20
21
22
23

### Import Data

= " *{r Import World Happiness Dataset, message=FALSE}

(Intine Tunfiudadn Tdegvinunansadiudug veq
lenanslaiae)

happy_table <- read_csv('./data/World_Happiness_2015_2017_ccol.csv')

A Grow with Google ProcrAM
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R Markdown:
SyntaX Syntax: Result

T —--
, 2 title: "Example Syntax" Example Syntax
151851980 Te (Headers) 3u1nsnge e fae 3 author: "Great" Great
4 4 date: '2022-06-17' 2022-06-17

\AT9IMINY Hashtags # 5 output: html_document
6 - One Hashtag Header
7
8 - # One Hashtag Header Two Hashtags Header
9~ ## Two Hashtags Header
10 - ### Three Hashtags Header Three Hashtags Header
11~ #### Four Hashtags Header Four Hashtags Header
12 - ##### Five Hashtags Header Five Hashtags Header

Note: #4tn911 8997U7U # 11N Fnildedudnas
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R Markdown:
Syntax

USuwssgUnuuRmdsde i dudmun ¢
a v YV ad v dy
198 TaRaegeal
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16~

17
18
19
20
21
22

#### Example Styles

Normal Text

**Bold Text**

*Ttalic Text* or _Italic Text_

Example Styles
Normal Text

Bold Text
Italic Text or Italic Text




R Markdown:
Syntax

24 - #### Example Lists Example Lists
25
P . . I
1518514 Lists wUU Bullet Points #Sauuutlu 26 Bullet Points Bullet Points
fAavulanadl oo+ point 1 « Point 1
29 * Point 2 e Point 2
. 30
+ ISUFUNLATDINUIIABAIU * N1189NEYIT Asterisk 32
. 1. Ttem 1 1. ltem 1
« dunnin Aeeiin1siuussiia nausrdudruniidu Bullet Points 34 2. Ttem 2 2. ltem 2

38 Numbered List (@n15e3uussvinil 27 waz 32) Fadlaiiiu
nadnsazlioanunduwuundoanis
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R Markdown:
Syntax -

v . » 1 38 <https://www.skooldio.com/>
L3189 Llnk'lﬂ 2 LLUU AN 39

40 [Skooldio is Awesome!](https://www.skooldio.com/)

Links
https://www.skooldio.com/

Skooldio is Awesome!

Samart Skills @ Skooldio
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R Markdown:
Syntax

Syntax:

42 - #### Image

43
LuansgunIneIn Link ludeguninlansi “

I [Skooldio Logo](https://www.skooldio.com/static/images/Skooldio_Logo.svg)

Result

Image

(Z) Skooldio

Skooldio Logo

Samart Skills  (Jskooldio
A Grow with Google procrAM



R Markdown:
COd e C h u n kS :g- #### Inline Code Chunk

48~ """ {r My Chunk No.1}
49 summary(cars)

} n = By
151@519 Code Chunks laaail 51

Notes:

Inline Code Chunk

« Code Chunk 1 A9U 221SUAULATIVAINIBLATBINLNY backtick

2. ANANRY
39U
dist

Min. : 4.0 Min. 1 2.00

1st Qu.:12.0 1st Qu.: 26.00

Median :15.0 Median : 36.00

< Y =g - T - PR R
o spIMINEANYaEliSuNd "Delimiter” w3e "fAY
dwSuiudoya (Data items) 1udiu «)

Mean  :15.4 Mean : 42.98
. o 3rd Qu.:19.0  3rd Qu.: 56.00
= =] 1 v a o s v 1 1
o IATOINUIYUDYATIYUTIHUUVDIAUBIAATUANYY Esc FF Max-  025.0 wax. 0.0

o frenulu { ..} vanluswasUINNNlERan 1w R

« My Chunk No. 1 éulu { ... } lolilduendoves Chunk Lag o
weaAuazaIntunsAum lngazlulnalunadwsin Export

Samart Skills @s.«,o.dio
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R Markdown:
Code Chunks

137811158 Run lAnlalaenseseninemia
Weulwa .Rmd 16 Taenisnadu Play

Samart Skills
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Syntax:

46 - #### Inline Code Chunk

47

48~ " "{r My Chunk No.1}

49 summary(cars)

50 -
51

Result

46 - #### Inline Code Chunk

47

48~ """ {r My Chunk No.1}

49 summary(cars)

50-

speed
Min.
1st Qu.:1
Median :1
Mean
3rd Qu.:1
Max. 12

[EEY
v uTu N b

Seopro O

dist
Min. : 2.00
1st Qu.: 26.00
Median : 36.00
Mean 1 42.98
3rd Qu.: 56.00
Max. :120.00

click m59td

O



R Markdown:
Code Chunks

151@1U15099U Code UA Nl LANAANSLA A

AN51@N1513L7 95 echo=FALSE

Note: 1nnAYLLALIATIRUVINUL 928 Options N1SHAAINA LY

WHONINUINUIY

click aisail O %

Chunk Name: My Another Awesome Chun

Output: [ Show output only v|

( @ Show warnings
£l @ Show messages
@) Use paged tables
(0D Use custom figure size

2 Chunk options Revert | = Apply

Samart Skills @Skooldio
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Syntax:

52 - #### Plots

53~ """ {r My Another Awesome Chunk, echo=FALSE}
54 plot(pressure)

S5l

56

Result

Plots

800
1

pressure
400
!

o
o-40 0 o0 o0 o o0 o0 o o o0

T T T T T T T
0 50 100 150 200 250 300

temperature

T
350
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