Applied Computational Statistics for Analytics!

Welcome!
The lecture will begin in a few moments

Sonja Petrovié¢
Created for ITMD/ITMS/STAT 514

SonjaPetrovicStats.com/teaching/514sp21

Spring 2021.
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First lectures & expectations

@ You will learn a little bit about me
o | will learn a little bit about you
@ We will go over some of the course logistics
e The course syllabus website has a lot more information than | can cover
in a few minutes.
o What we will go over is an overview.
o The rest is your “homework" to read and discover.

N
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@ You will learn a little bit about me
o | will learn a little bit about you
@ We will go over some of the course logistics
e The course syllabus website has a lot more information than | can cover
in a few minutes.
o What we will go over is an overview.
o The rest is your “homework" to read and discover.

Let's get started!
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Roadmap

@ Lectures: Zoom [as you know, since you are here!]

Be prepared to open a browser or your smart phone or other device to

AhaSlides.com /STATITMWn < note link changes weekly to n =
current week number.
@ Everything else: Campuswire

The tech:

links to lecture video (speaker&screen view only)

PDFs of notes written during lecture

any slides shared

any handouts for reacing

HW links for download & submission. These will take you to Google
Classroom. You need to add this course on Google classroom.
Questions, information, discussion, peer Q&A, etc.

o We will be using R code and Python code.
@ You will learn to type Markdown documents.
@ This will be required submission format for all work.




Lecture time:

The majority of the lecture was done via AhaSlides and iPad screen share in
the live lecture. Curren students will receive the video recording.

@ Statistical reasoning with data
@ Role of probability, role of chance

@ A short overview of what R/Rstudio look like (next slides)



Why R?

Free (open-source)

Programming language (not point-and-click)

Excellent graphics

@ Offers broadest range of statistical tools

Easy to generate reproducible reports

@ Easy to integrate with other tools
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The R Console

Basic interaction with R is through typing in the console

This is the terminal or command-line interface

©
(O]

© Terminal ——————
File Edit View Terminal Tabs Help
bash-3.2$ R

R version 2.11.1 (2010-05-31)
Copyright (C) 2010 The R Foundation for Statistical Computing
ISBN 3-900051-07-0

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

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

‘help.start()' for an HTML browser interface to help.
Type 'q()’ to quit R.

> 1
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The R Console & RStudio & Python (together)

@ You type in commands, R gives back answers (or errors)

@ Menus and other graphical interfaces are extras built on top of the
console

@ We will use RStudio in this class
@ Download R: https://cran.r-project.org/mirrors.html
@ Then download RStudio: http://www.rstudio.com/

@ Install Python (if you dont’ already have it):
https://www.anaconda.com/
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RStudio is an IDE for R

RStudio has 4 main windows (‘panes’):

@ Source

e Console

e Workspace/History

o Files/Plots/Packages/Help
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N
RStudio is an IDE for R

RStudio has 4 main windows (aka ‘panes’)

@ Source

e Console

e Workspace/History

o Files/Plots/Packages/Help

)

Fle Edt Code View Projct Workspace Plots Took Help
o288 e

A project (None) ~

0 dismondPricingR* * | 0 formatPlotR« | dismonds x 1| Workspace | History. =0
B Souv(ennsave Q /- » 5% [ source v load~ | [ Save- | #import Dataset~ ¥ Clear All 3
1 Tibrary(egplot o
b S Rornaroton dianonds 53940 obs. of 10 varfables
4 View(dianonds) values
5 summary (dianonds) avesize 0.7979
6 ;
7 sunmary (dianonds sprice) Qlarity character (8]
8 ind (mean di amonds scarat), totls]
13 clarfty < Tevels(¢tamondssclarity) P 9P

Functions
n P < aploc(carat, pri fornat.plot(plot, size)
Gata-dianonds, color-clarity,

P

3 al ylab .

1 main-"oiamond Pricing’

1s Fles Plots | Pacages  Help =0
@ | 2 200m | Eewot- O o Clearal ]

y Diamond Pricing

Raipt

- Clarty
win. win win. oM
15t qu 15t qu 1st qu
vedian vedian wedia Lo
vean an ean -
3rd qu 3rd qu. 3rd qu.
vax.  :10.740  Max. wax. Price . ve
> sunmary (dianondssprice) >

Win. 1stQu. wedian  wean 3rd qu.

36 950 2401 3933 5324 18820 o s
> avesize <- round(nean(dianondsscaran), 4) . Y vent
> Clarity < Tevels(dianondssclarity. o

. ®

> p < aplot(carat, price,



RStudio: Panes overview

© Source pane: create a file that you can save and run later
@ Console pane: type or paste in commands to get output from R

© Workspace/History pane: see a list of variables or previous
commands

O Files/Plots/Packages/Help pane: see plots, help pages, and other
items in this window.
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Console pane

@ Use the Console pane to type or paste commands to get output from

R

@ To look up the help file for a function or data set, type ?function
into the Console

e E.g., try typing in ?mean

@ Use the tab key to auto-complete function and object names

Console
x vy z F-
Min. : 0.000 Min. : 0,000  Min. : 0.000
1st Qu.: 4.710 1st Qu.: 4.720 1St Qu.: 2.910
median : 5.700 Mmedian : 5.710 Median : 3.530
Mean : 5.731  Mean : 5.735  Mean © 3,539
Ird qQu.: 6.540 Ird Qu.: 6.540 3rd Qu.: 4.040
Max. :10.740 Max. :58.900 Max. :31.800
> summary (diamonds$price)
Min. 1st qu. Median Mean 3rd qu. Max.
326 950 2401 3933 5324 18820

> avesize <- round(mean(diamonds$carat), 4)
> clarity =<- levels(diamonds$clarity)

> p <- gplot(carat, price,

data=diamonds, color=clarity,
xlab="carat", ylab="price",
main="Diamond Pricing™)

v o+ o+ +
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Source pane

@ Use the Source pane to create and edit R and Rmd files

@ The menu bar of this pane contains handy shortcuts for sending code
to the Console for evaluation

37 diamondPricing.R* @7 formatPlot.R _| diamonds
= [[sourceonsave = & # - =%  [5% | % Source -
1 Tibrary(ggplot2) -
2 source("plots/formatPlot.r")
3
4 View(diamonds)
5 summary(diamonds)
]
7 summary(diamonds$price)
& avesize =- round(mean(diamonds$carat), 4)
9 clarity =- Tevels(diamondsiclarity)
10
11 p < gplot(carat, price,
12 data=diamonds, color=clarity,
13 xlab="carat", ylab="price",
14 main="Diamond Pricing")
15
151 Top Level) R Script
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Files/Plots/Packages/Help pane

o By default, any figures you produce in R will be displayed in the Plots

tab
e Menu bar allows you to Zoom, Export, and Navigate back to older plots

@ When you request a help file (e.g., 7mean), the documentation will
appear in the Help tab

Files Plots Packages Help |
E] & Zoom | & Export~ | @ | 3 Clear Al

Diamond Pricing

Clarity
15000 - o
* sz
* sn

10000 - . yaz

Price
* vs1

* Vs2

5000 -
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RStudio: Source and Console panes

Source window: Create a
file here, so that you ean
save and run it later (or
turn in as homework)

Any non-command line
should start with a #

Console: Type or paste
commands in here to
getresults from R

If you are loading a data ~
file, you will need to be in
the correct directory

> denotes that R is
waiting for a command

+ denotes that R is
waiting for you to finish
the previous command
(not shown here)

> hwiR

Sourceonsave Q4 /v SRun 39

# David Choi

HW 1

# Here are the steps to acc 1:
X = sqrt(S)
y
z
z
111 8 (Top Level)
Console

% are e

Workspace loaded from ~/.RData]

> setwd("~/Dropbox/teaching/DataVis mini 4/homework 1")

>
>
>
>
&%

x = sqrt(s)
y = sqrt(2)
Z=x4y
z

1 3.650282

Source =

R Seript
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RStudio: Toolbar

Two helpful menu items in Rstudio
e Set the current directory:

& RSwdio File Edit Code View Plots JETETN Project Build Tools Window _Help

208 RStudio
- e Restart R
Terminate R..
b lectureprep x| Olee LR* 0 lec-8R erminate R
sarceonsave Q- TR o Source File Location

To Files Pane Location
Load Workspace...

Save Workspace As. Choose Directory... oK 9

13 # install R package:
the package!) Clear Workspace...
14 # Set working directoryrpserectron rrom "Session” menu

Packages are
e [nstall a package extensions to R,

& RSudio Fle Kk Code View Plots Session Projsc Buld [EZR Window _Hielp containing new
v Import Datases . or

analysis or graphics

Check for Package Updaies.

s ©ecias 01a-88
soecasun | Q - Vession Control . v
13 # install R package: select from "Ti St rget to als
the package!) Options
14 # Set working directory: selection from "Session” menu
15
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R Markdown

@ R Markdown allows the user to integrate R code into a report
@ When data changes or code changes, so does the report

@ No more need to copy-and-paste graphics, tables, or numbers

Creates reproducible reports

e Anyone who has your R Markdown (.Rmd) file and input data can re-run
your analysis and get the exact same results (tables, figures, summaries)

Can output report in HTML (default), Microsoft Word, or PDF
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R Markdown

@ This example shows an R Markdown (.Rmd) file opened in the Source
pane of RStudio.

@ To turn an Rmd file into a report, click the Knit HTML button in the
Source pane menu bar

@ The results will appear in a Preview window, as shown on the right

@ You can knit into html (default), MS Word, and pdf format

@ These lecture slides are also created in RStudio (using
beamer_presentation as the output format, which is not what you
typically will use)

@] example.Rmd

1
2

- w

e Q| [m] | g knitHTML
Header 1

=% | 53 | @ chunks-

This is an R Markdown decument. Markdown is a
simple formatting syntax for authoring web pages.

Use an asterisk mark, to provide emphasis such as
*italics* and **bold**,

Create lists with a dash:
- Item 1
- Item 2
- Item 3

You can write “in-line’ code with a back-tick.

Code blocks display

|

® O O Rstudio: Preview HTML

Preview:

Header 1

This is an R Markdown dacument. Markdown is a
simple formatting syntax for authoring web pages.

Use an asterisk mark, 1o provide emphasis such
as ifalics and bold,

Create lists with a dash

You can write in-1ine code with a back-tick.

Code blocks display
with fixed-width font
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R Markdown

@ To integrate R output into your report, you need to use R code chunks

@ All of the code that appears in between the “triple back-ticks” gets
executed when you Knit

@] chunks Rmd 2 800 RStudio: Preview HTML
9 Q [ | @ knitHTML = 59 @ Chunks= || Preview 1| [ saveAs | D Publish
R Code Chunks
- R Code Chunks
With R Markdon, you can insert R code With R Markdown, you can insert R code chunks including plots:

1

2

3

4

| chunks including plots:
5 # quick summary and plot
6- >*{r gplot, Fig.width=4, Fig.height=3, LibraryCggplot2)

| message=FALSE} summary (cars)

7 # quick summary and plot

8 library(ggplot2)

9 summary(cars)

10 qplot(speed, dist, data-cars) +
1 geom_smooth()

12
13

+ geom_smooth()




More information and instructions

Where's Python?

For an instructional 8-minute video on how to run Python inside RStudio,
check the Campuswire link.

Check Campuswire for additional handouts, notes, etc.! )
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License

These slides are licensed under a Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 International License.

This document is created for ITMD/ITMS/STAT 514, Spring 2021, at
Illinois Tech. Part of it is sourced from materials created by Prof. Alexandra
Chouldechova from CMU distributed under the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 International License.
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