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About me



- Ph.D. in Quantitative Methods, Psychology (2014)
- Reproducible research enthusiast since 2012

- Graph maker
- See work at https://github.com/andkov

- These slides and more at http://andriy.rbind.io
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Semantic

In 2000 respondents attended church
less than once a month (2.79) and
gradually declined in their attendance
since (.06 per year).

nlme::gls(attend ~ 1 + time, data=dsM)

2014 © Andriy Koval

Numeric
Coefficients:
Value Std.Error t-value p-value
(Intercept) 2.7882 0.87774 35.86 ]
time -0 .0566 0.01197 ~-4.73 0

Dialects of data expression

Graphical

How often did you attend worship last year?

Church attendance
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About you



Q1.1 - How many undergraduate or graduate courses in statistics (or
related field) have you taken so far?




Q1.2 - What statistical software have you used AT LEAST ONCE in the
last 3 years? (check all that apply)
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Q1.3 - You are asked to RUN A REGRESSION on an analysis-ready data
set. With what software would you be most comfortable performing
this task?




Q1.4 - You are asked to MAKE A GRAPH of a frequency distribution
using an analysis-ready data set. With what software would you be
most comfortable performing this task?

Python
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Q1.5 - Please complete the following sentence "I
R for data analysis in my HSI Fellowship"

Definitely will

Probably will

Might or might not

Probably will not

Definitely will not
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Q1.6 - With respect to learning more about data science with R, please
rank your interests in the following learning objectives of this

worksho p. #  Field Mean
i 1 data preparation/handing 2.33
2 graph making 3.25
3 understanding logistic regression 4.33

4 management of data analytic projects 2.83

5 R language 2.25

B data preparation/handing

M graph making

M understanding logistic regression

M management of data analytic projects

R language
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Q2.1 - | have created a graph using ggplot2 package before
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Q2.2 - | have worked with a Rmarkdown notebook before




Q2.3 - | have written a custom function in R before

True

Falsa
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Q2.4 - When working with R language, | use ‘setdw()" command to
establish a home directory

I do niot know
what setwd()
command does

I do not work
with R language



Q2.5 - When working in RStudio, | use Projects ( i.e. create an .Rproj
file)

I do not know
what RStudio
Project {i.e. an
Rpraoj file)
dioes

| do not wse
RStudio



About today



Today we will learn to use R + RStudio for

* Wrangling
 Tabulating
* Modeling

* Graphing

We will re-create the analytic report posted on
https://github.com/andkov/hsif-2019-data-analysis
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Things to keep In mind
« What makes “data science” a science? Reproducibility

* Principles to keep in mind
- Scripts are better than GUIs
- Notebooks are better than scripts
- Projects are better than Notebooks

* “There are only two hard things in programming: cache
validation and naming things” — Unknown

« Success in Data Science = Craft + Imagination
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Approaches to managing data analysis

Traditional
_,‘ l Measured ‘ Analytic I (_Graphs ) [ ]—-
Q Methods Data Data ( Vodels ) Report A

_)sas
SPSS ,F_ 0
M le ¥ _-F_f-._f

Reproducible
" Analytic ©_ { Graphs } - Report 1]_.. A

Measured
Q_{MEthodS}{___E?!i___}_' .. Data , { Models } "
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€)studio

language Integrated Development Environment (IDE)

Build
A Go to file/function HE - Addins - R hsif-2019-data-analysis ~

Profile  Tools

Debug Help

File Edit View Misc Packages | Windws | Help

7] .gitignore ©  mo| READMEmd © @] 0-greeterR © 7 titanic-exampleR ("]  Console Terminal - -
8 [JsourceonSave | Q /7~ 1 HRun | 5| Psource - = C:/Users/and99583/OneDrive - University of Central Florida/GitHub/hsif-2019-data-analysis/
T — = . . T YupIVLLUES A - AySy y — uv T
b il Selee themereny of sarigbles fronprevious run 0 i s o, i1 L e 2
3 9 + facet_grzg(sex ~ Pclass)+
4~ # 10ad-S0UrCeS —==== === === e e +  theme_bw
B 5 # call "base::source()” on any repo file that defines functions needed below. I > g0
R wersion 3.4.4 (2018-03-15) -- "Someone to Lean Cn™ 6 Warning message: .. L .
Copyright (C) 2018 The R Foundation for Statistical Computing 7+ # load-packages ----—=== = o ddd Removed 177 rows containing missing values (geom point).
Platform: i386-we4-mingw32/i386 (32-bit) 8 # Attach these packages so their functions don't need to be qualified: http://r- > gl#<;_g§_|_Pr‘ed1C1_izdt%>% 1 0 %%
9 Tlibrary("magrittr") #Pipes * Tbble:rowld_to_coumnt) 7>
10 'I'ibrarig"gg;gﬂutz")) #grgphs + dplyr::mutate(sexPclass = pasteO(sex,"-",Pclass)) %%
R is free software and comes with ABSOLUTELY NO WARRANTY. 11 Tibrary("dplyr™ + ggplot(aes(x = Age, y = dv_hat_p, color = Sex))+
¥ou are welcome to redistribute it under certain conditions. 12 + geom_pg'int()+
Type 'license()' or 'licence()' for distribution details. 13 # we will predend to work with RAW data, but this is its source: + 990""—1"”9({195(9"0”!3 = sexPclass ))+
14 # titanic::titanic_train %>% readr::write_csv("./data-unshared/raw/titanic-train + # facet_grid(.~sex)
- - : 15 # titanic::titanic_test %>% readr::write_csv("./data-unshared/raw/titanic-test.c +  theme_bw(Q
Natural language support but running in an English locale 16 > gl
17+ # declare-globals ======mmm o e e e e e e e e e e warning messages: . L X
R iz a collaborative project with many contributors. 18 ) . 1: REWOVE: 6 rows containing missing Va:'l'-'ES (990"‘_901213)-
Type 'contributors()' for more information and %g- # define-custom-functions -----=------momommm i Removed 6 rows containing missing values (geom_path).
'citation()' on how to cite R or R packages in publications. 21« # 108A=BATA = - oo m m o L v
22 titanic <- readr::read_csv('data-unshared/raw/titanic-train.csv") Environment  Files Plots Packages Help Build Viewer -
Type 'demo()' for some demos, 'help()' for on-line help, or 23 ) O NewFolder | @ Delete =] Rename | {gF More ~
'help.start()' for an HIML browser interface to help. g‘;' # iNSpect-data ===--=msssss s s somssmmmm oo s smosssmoos oo oo )5 ¢: > Users * an499583 > OneDrive - University of Cenral Florida > GitHub > hsif-2010-data-analysis ®
Type 'gl)' to quit R. 26 # ??titanic::titanic_train ¥ Name size Modified
?7 it _ ’y
27 # head(ds_train) o
> I 28 glimpse(ds_train) # equivalent to ds_train %% glimpse() L) L analysis
29 # explore::explore_all(ds_train) [ £ data-public
30 escribe_all(ds_train) 0 e
— - | [ data-unshared
31 escribe_cat (ds_train,survived) 0 & Sraunshares
32 # explore::explore(ds_train) o | = s
33 [ E1 manipulation
2. ¢ > D S s
26:27 | [E3 inspect-data = Rsaipt s —
) ) [ @l configyml 4268 Nov 13, 2019, 1:07 PM
History | Connections =0 O ) reaomemd 24K8 Nov 25, 2019, 10:32 AM
= ~%To Console Q 0 &
geom_point )+ o O & gignore 288 Nov 13, 2019, 10:53 AM
geom_line(aes(group = SexPclass ))+ (7] ) hsit-2019-data-analysis.Rproj 3768 Nov 25, 2019, 829 AM
# facet_grid(.~sex) (] 3 Rnistory 23KB Nov 14, 2019, 2:45 PM
theme_bw() [ 3 ucense 17.9K8 Apr 26, 2019, 9:24 AM
gl v
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language

File Edit View Misc Packages | Windws | Help

R wversion 3.4.4 (2018-03-15) -- "Someone to Lean On™
Copyright (C) 2018 The R Foundation for Statistical Computing
Platform: i386-w64-mingw32/i386 (32-bit)

R is free software and comes with ABSOLUTELY NO WARRLNTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale
R is a collaborative project with many contributors.
Type 'contributors()' for more information and
'citation()' on how to cite R or R packages in publications.
Type 'demo()' for some demos, 'help()' for on-line help, or
'nelp.start() ' for an HIML browser interface to help.

Type 'gi()' to guit R.

> |

€)studio

Integrated Development Environment (IDE)

Fle Edit Code View Plots Session Build Debug Profile Tools Help

U - Addins -

A Gotofi

function

> .gitignore ©  mo] READMEmd @] 0-greeterR
& [|sourceonsave = A JT- | 1| SRun | %% | P Source - C:/Users/and99583/OneDrive - University of Central Florida/GitHub/hsif-2019-data-analysis/

1 rm(list=1s(al1=TRUE)) #Clear the memory of variables from previous run. YYP LY ASE SR T TSy T T

2 cat("\f") # clear console when working in Rstudio geom_point(shape = 21, fill = NA)+

3

@ Jtitanic-exampleR £ | Console Terminal -

facet_grid(sex ~ Pclass)+
+  theme_bw()
> g0
Warning message:
Removed 177 rows containing missing values (geom_point).

4~ # 10ad-S0UrCes === == ==== === oo

5 # call "base::source()  on any repo file that defines functions needed below. I
6

7+ # load-packages ==-=====-==m- - - oo

8 # Attach these packages so their functions don't need to be qualified: http://r- > gl <- ds_predicted %%
9 '|'ibr'ar'y("magr"it$r‘") gp-ipes q # tibble::rowid_to_column() %%
10 Tibrary("ggplot2™) #graphs dply, 1

Tibrary("dplyr™) 99p| a
ge oint (
# we will predend to work geol a
14 # titanic::titani ( # fa !
# titanic:: theme_bw()

# declare-glol warning messages:

1: Removed 6 rows containing missing values (geom_point).
19- # define-cus S 2: Removed 6 rows containing missing values (geom_path).
20
21~ # Toad-data —--------m - -
titanic <- readr::read_csv('data-unshared/raw/titanic-train.csv")

Q) NewFolder | @ Delete =] Rename
24~ # inspect-data =========-emccccecceccccmeceeeeccecccceeeoeeesssseeeeeeooeoao O
25 =
26 # ??titanic::titanic_train

27 # head(ds_train)

28 glimpse(ds_train) # equivalent to ds_train %% glimpse()
29 # explore::explore_all(ds_train)

escribe_all(ds_train)

escribe_cat (ds_train,survived)

32 # explore::explore(ds_train)

33

Users > an499583 > OneDrive - University of Central Florida > GitHub » hsif-2019-data-analysis
Name Size Modified

analysis

data-public
data-unshared
libs
manipulation
scripts

26:27 [ inspect-data =

000000000000
eI DRERRED P "

] configyml Nov 13, 2019, 1:07 PM
History  Connections

[m] README.md Nov 25, 2019, 10:32 AM
= ~%To Console Q
geom_point L+ [m] gitignore Nov 13, 2019, 10:53 AM
geom_line(aes(group = SexPclass ))+ [m] hsif: 2019-data-analysis.Rproj Nov 25, 2019, 829 AM
# facet_grid(.~sex) 0] Rhistory Nov 14, 2019, 2:45 PM
theme_bw() O LICENSE Apr 26, 2019, 9:24 AM
gl
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Let us begin!



Setting up RStudio: Suggested Pane Layout

: C:/Users/an499583/OneDrive - University of Central Florida/GitHub/hsif-2019-data-analysis
File Edit Code View Plots Session Build Debug Profile
Q| - Cr| =~

4] .gitignare mo | README.md @ 0-greeter.R {

: Q -l
rm(Tist=1s(al1=TRUE)) #Clear
cat("\f") # clear console whe

Source on Save

# load-sources --------------
# call "base::source()’ on an

1

1

# load-packages -------------
# Attach these packages so th
Tibrary("magrittr") #Pipes

10 Tibrary("ggplot2") #graphs
11 Tdibrary("dplyr™)

weoo~owv b uwrpRE

13 # we will predend to work wit

Tools

Help
Install Packages...

Check for Package Updates...

Version Control

Shell...
Terminal

Addins

Keyboard Shortcuts Help

Meodify Keyboard Shortcuts...

Project Options...

Global Options...

Alt+Shift+ K

-
om prey

S sourc

14 # titanic::titanic_train %% readr::write_csv("./data-unsharec
15 # titanic::titanic_test %>% readr::write_csv("./data-unshared,

17 - # declare-globals =-=-=-=-=----ommme e

Options

General
Code

q] Appearance
_ Pane Layout

| Packages

@ R Markdown

@5 sweave

ABC
..-'

Spelling

W Giswn

S Publishing

- Terminal

Choose the layout of the panes in RStudio by selecting from the controls in each

gquadrant.

Source

History, Connections, Presentatic

Environment
~| History
Files
Plats
~'| Connections
Packages
Help
Build
VS
Viewer

Console

Environment, Files, Plots, Package

OK

~ Environment
History

| Files

~ Plots
Connections

~| Packages

~| Help

~| Build

<+ VS

| Viewer

Cancel
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In conclusion



Verbs we have learned today

* head()

* dplyr::glimpse()

» explore::describe_all()
* names()

* dplyr::group_by()

e dplyr::summarize()

* tolower()

* dplyr::rename()

* dplyr::mutate()

» factor()

» stats::gim()
* summary()
* predict()

* plogis()

* ggplot()
* geom_bar()

* geom_ point(



https://github.com/andkov/hsif-2019-data-analysis

Download repository
to view all materials

L andkov / hsif-2019-data-analysis @ Unwatch» | 1 ¥ Star | O Yrork | 0
£ Code lssues 0 Pull requests o Actions Projects 0 Wiki Security Insights Settings
Managing Data Analysis in R5tudio using Project-Oriented workflow Edit

Manage topics

D 9 commits P 2 branches 71 0 packages > 0 releases 41 1 contributor ofs GPL-2.0
»
Branch: master = MNew pull request Create new file Upload files = Find file
&) andkov Update READMEmd Clone with HTTPS & Use S5H
. Use Git or checkout with SV using the web URL.
B analysis tabula rasa
) https://github.com/andkov/hsif-2819-data @-
il data-public tabula rasa
i data-unshared tabula rasa
Open in Desktop Download ZIP
i libs tabula rasa ——
B manipulation tabula rasa 12 days ago
B scripts tabula rasa 12 days ago
E) .gitignore tabula rasa 12 days ago
E] LICENSE tabula rasa 12 days ago
£ README.md Update README.md 12 days ago
El config.yml tabula rasa 12 days ago
[E) hsif-2019-data-analysis.Rpraj tabula rasa 12 days ago
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Folder Architecture

analysis

andkov / hsif-2019-data-analysis @ Unwatch = | 1 Wrstar | 0 Yrork 0
<> Code Issues 0 Pull requests 0 Actions Projects 0 Wiki Security nsights Settings ':i ﬂtﬂ - F":I l"l L:I I I C
Managing Data Analysis in RStudio using Project-Oriented workflow Edit ':i ﬂ-ta _l .Ir. S I.-I a rp ':l

Manage topics

D 9 commits ¥ 2 branches 71 0 packages > 0 releases 22 1 contributor de GPL-2.0 Ii l::l S
Branch: master = New pull request Create new file | Upload files | Find file Clone or download ~
. "
Py andkov Update README.md Clone with HTTPS @ Use 55 rT—1 a I-. I F—l:I l—'l a I D I-I
) Use Git or checkout with SVN using the web URL.
analysis tabula rasa
https://github.com/andkov/hsif-2019-data E— -
data-public tabula rasa S CI I [_.:I S
data-unshared tabula rasa
Open in Desktop

libs tabula rasa

manipulation tabula rasa

scripts tabula rasa -
E .gitignore tabula rasa CG r.f":] -1|l_I'r rﬂl

—

[E] LCENSE tabula rasa
[E] READMEmd Update README.md

hsif-2019-data-analysis
L ICENSE
README

E) configyml tabula rasa 12

[E) hsif-2019-data-analysis.Rproj tabula rasa 12 days ago

@F T FHEEEEEE




Learning Resources

 Rmarkdown guide (https://rmarkdown.rstudio.com/)

* Logistic regression (Youtube: StatQuest + Logistic Regression)

* R4DS (https://r4ds.had.co.nz/) + swirl (https://swirlstats.com/)

* Introduction to ggplot2 (http://www.cookbook-r.com/Graphs/)
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Lessons &
Metaphors




Questions? Comments?

Andriy Koval

https://github.com/andkov

http://andriy.rbind.io
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