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Topics covered

© R & RStudio

e Statistical methods in R
e Tableau

a Power Bl

e Other statistics resources
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@ Ris a free, open source software used for statistical analysis. It runs on
different platforms. Learn more about R here: The R project for statistical

computing) (£

@ A new version of R is released every few months. You do not have to
download every version but it is good practice to update at least yearly.

@ Download the latest version (use suggested default settings):

e For Windows (%"
e For MacOS with Apple silicon &

e For Intel-based Macs &'
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https://www.r-project.org/
https://www.r-project.org/
https://cran.r-project.org/bin/windows/base/R-4.3.1-win.exe
https://cran.r-project.org/bin/macosx/big-sur-arm64/base/R-4.3.1-arm64.pkg
https://cran.r-project.org/bin/macosx/big-sur-x86_64/base/R-4.3.1-x86_64.pkg

R interface

R Console

R version 4.2.2 (2022-10-31) -- “Innocent and Trusting®
Copyright () 2022 The R Foundation for Statistical Computing
Platform: carché-apple-darwin2d (64-bit)

R is free softnare and cones with ABSOLUTELY NO MARRANTY.

You are welcone 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 demQ)’ for some demos, *help()" for on-Line help, or

“help.startQ)" for an HTWL browser interface to help.

Type 'q0)" to quit R.

[R.0pp GUI 1.79 (8160) aarchés-apple-darwin20]

[orkspace restored from /Users/mosesomusu/ . RData]
[History restored from /Users/mosesonusu/.Rapp. history]

R interface
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RStudio

@ R-studio is an integrated development environment (IDE) for R.

@ Compared to the R interface (previous slide), which mimics the com-
mand line prompt, RStudio offers a more user-friendly interface (see
screenshot on next slide).

@ We recommend you pin RStudio to your taskbar for easy access.
@ Download and install R before you download RStudio.

@ Download RStudio (use suggested default settings):

e For Windows (&

e For MacOS @
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https://download1.rstudio.org/electron/windows/RStudio-2023.06.2-561.exe
https://download1.rstudio.org/electron/macos/RStudio-2023.06.2-561.dmg

RStudio interface

° RStudio
o -omia- ot « Addins - 8 Projec: tone) -
O/ UntitedR* < ©|Data Wrangling_LR* « 0 Viz.and Graphics X « @ 111018138 HWARmd O Untted1 ) Environment Mistory Connections  Tutorial -0
Source on Save A /- #Run 5% Source r # Import Dataset - % 407 MiB + & List ~ -
1 R - | @ Global Envconment -
nsr int [1:28] 210 53 238 52 228 93 104 215 181 31
P 6
pr int [1:4] 37 254 2
pve int [1:13] 69 81 95 56 133 72 32 78 46 18
ri num [1:7]00.500000.5
rbbbb int [1:6] 31 54 51 34 25 56
sample num [1:128] -0.187 -0.621 -0.816 -0.521 -0.79 .
sdhb int [1:9J4191072538
series num [1:128] -1.43 -1.76 -1.48 -1.59 -1.76 .
sim int [1:100001] 76 6555555 4
sim2 int [1:100001) 1111134333
cimicr i 1110001 0000000000
Fles Plots Packages Help Viewsr Presentation -0
°
R: Area under the ROC curve (AUC) -
auc (Metrics) R Documentation
Area under the ROC curve (AUC)
11 Clopleved ¢ :
Description
Console | Terminal « | Render « | Background Jobs -0

R R4.2.2 - ~/Downloads/CSPHiFall 2023/BI0S6618-Adv_Bios_meth/HWa/

auc comp area under curve (AUC).
Usage

auc (actual, predicted

Arguments

actual  The ground truth binary numeric vector containing 1 for the positive class and O for the
negative
predicted A numeric vector of predicted values, where the smalest values correspond o the
bservat in and the indicate the
Each element represents the

t t believed to be in
prediction for the comesponding element in actual.

Details
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Getting started with R & RStudio

We recommend the following freely available resources for getting started
with R and RStudio:

@ Grolemund, G. Hands-on programming with R: write your own functions
and simulations.Oreilly Media, Inc., 2014. (%"

@ Wickham, H. & Grolemund, G. R for Data Science (2"

@ Stack overflow R questions £
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https://rstudio-education.github.io/hopr/index.html
 https://r4ds.had.co.nz/index.html
 https://stackoverflow.com/questions/tagged/R

R quic lp

@ Type "?[function namel" in the console or in a script for help.
@ Use exact function names in the search box.

§ Rstudio File Edit Code View Plots Session Buld Debug Profile Tools Window Help G [0 ) & woowmm = Q @ = MonOctd 1:33AM
° Rstudio
° .- + adais -
O Unitied "« ©'|Data Wiangling LR 5 ©|Vizand Craphics* O Uncided o Cnvironment  History | Comnecions  Tutoril =
sourceonswe 4 /- otun s Soucn - " impor tase - S 4118 - s
1 retest - | 4 Gobal Envconment -
“ mydata_l 151 obs. of 3 variables
mydata_new 80 obs. of 2 variables
aydta_standard 120 obs. of 2 variables
nen 80 abs. of 2 variables
over.unit 139 obs. of 11 varicbles
’ o [1:3, 1:3] 01 0.3 0.5 0
pottern 1 obs. of 5 variables
ots formal class SpatialPointsbataFrase
ps2 139 obs. of 46 variables
sample_bog List of 45
stan 120 obs. of 2 variables
@ c—>
R: Students LTost -
Ltest stats) R Documentation
Student's t-Test
Description
Consoe | ol | Randar | Backpromnd obs -
R R4.2.2 - ~/Downloads/CSPH/Fal 2023/BOSES18-Ad.Bos_meth WS Porforms one and two sampie ttests on vectors of data
> Usage
- alternative
> o, paired var.equal = FALSE
> cont. Levl = 0

t.test (formula, data, subset, na.action, ...

Arouments )
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Regression analysis in R

@ Geeksforgeeks: Regression analysis in R (4
@ R documentation: Regression Analysis (£
@ Scribbr: Simple linear regression (£

@ Datacamp: R for Regression (&'
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https://www.geeksforgeeks.org/regression-analysis-in-r-programming/
https://cran.r-project.org/web/packages/lessR/vignettes/Regression.html
https://www.scribbr.com/statistics/simple-linear-regression/
https://www.datacamp.com/tutorial/linear-regression-R

TtestsinR

@ Geeksforgeeks: T test approach in R(&
@ R documentation: T tests &
@ Data flair: T testsin R(Z'

@ Datacamp: T testinR&
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https://www.geeksforgeeks.org/t-test-approach-in-r-programming/
https://www.rdocumentation.org/packages/stats/versions/3.6.2/topics/t.test
https://data-flair.training/blogs/t-tests-in-r/
https://www.datacamp.com/tutorial/t-tests-r-tutorial

Power calculationsin R

@ Power analysis in R(Z'
@ R documentation: Statistical power & sample size calculations (2"
@ Calculating the power of a test (£

@ Datacamp: Power analysis (£
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https://ladal.edu.au/pwr.html##Basic_Power_Analysis
https://cran.r-project.org/web/packages/pwrss/vignettes/examples.html
https://www.cyclismo.org/tutorial/R/power.html
https://www.statmethods.net/stats/power.html

@ Tableau (' is a popular analytic software known for creating graphs,
maps, charts and other visualizations using data.

@ Tableau offers different platforms & services, including:

@ Tableau Desktop
o Tableau Server
@ Tableau Cloud

@ Download a 14-day trial version of Tableau Desktop (£

@ Students can get a 1-year extended trial using their CU Anschutz cre-
dentials. See the Tableau for students FAQ (4.

@ Check the system specifications for using Tableau on your machine 4.
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https://www.tableau.com/trial/tableau-software?utm_campaign_id=2017049&utm_campaign=Prospecting-CORE-ALL-ALL-ALL-ALL&utm_medium=Paid+Search&utm_source=Bing&utm_language=EN&utm_country=USCA&kw=tableau&adgroup=CTX-Brand-Priority-Core-E&adused=ETA&matchtype=e&placement=&d=7013y000000vYhH&cq_cmp=370186750&cq_net=o&cq_plac=&gclid=fe52021cd85f11c470516717e3b095ed&gclsrc=3p.ds&msclkid=fe52021cd85f11c470516717e3b095ed
https://www.tableau.com/products/desktop
https://www.community.tableau.com/s/news/a0A4T000002O0vLUAS/tableau-for-students-faqs
https://www.tableau.com/products/techspecs

Tableau tutorials & resources

@ Tableau help &
@ Tableau community (£
@ Edureka Tableau full course (%"

@ How-to-videos on the basics : Tableau learn &'
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https://www.tableau.com/support/help
https://www.tableau.com/community
 https://www.youtube.com/watch?v=aHaOIvR00So
 https://public.tableau.com/app/learn/how-to-videosl

@ Power Bl (' is a data visualization tool offered by Microsoft. It is free to
download from the Microsoft store but is only available for Windows.

@ Power Bl also offers paid license options (Power Bl Pro, Power Bl Pre-
mium Per User (PPU)) as well as a paid subscription option (Power Bl
Premium). The free desktop version (Power Bl Desktop (&) should be
sufficient for basic data visualization needs.

@ Check the system specifications for using Power Bl on your machine ('

@ Installation is straightforward if you have a Microsoft Office 365 account
and are signed in.
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 https://powerbi.microsoft.com/en-us/
https://aka.ms/pbidesktopstore
https://www.microsoft.com/en-us/download/details.aspx?id=58494

Power Bl interface

& Untitid - Power B

Fle  Home Insert View  Optimize  Help

<« Visualizations » «

"
< ool visal 9
:Em D i

B bl E W E
b 0 s B2 U e
HFLOMH
W A»EE
HREERPY
E-E0D QR
LBme 2

Add data to your report

Once loaded, your data will appear in the Data pane.

| ] ua} vl

et dta from snother source

Add il hvough e here

B oo AL -CAEEOEDA ¥

Power Bl interface
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Power Bl resources

@ Power Bl community £

@ Microsoft Power Bl tutorials &'
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https://community.fabric.microsoft.com/t5/Microsoft-Power-BI-Community/ct-p/powerbi
https://learn.microsoft.com/en-us/training/powerplatform/power-bi?WT.mc_id=powerbi_landingpage-marketing-page

Other helpful statistics resources

@ UCLA: What statistical test should | use? (SAS, Stata, SPSS, R) &'
@ Biostats4You: Statistical resources for non-statisticians(Z'

@ Biostats4You: Topics(%

@ Biostats4You: Sample size calculators(#'

@ LISA short courses (R, SAS, JMP, Python) (£
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https://stats.oarc.ucla.edu/other/mult-pkg/whatstat/
https://biostats4you.umn.edu/
https://biostats4you.umn.edu/topics
https://stats.oarc.ucla.edu/r/whatstat/what-statistical-analysis-should-i-usestatistical-analyses-using-r/##simpreg
https://www.colorado.edu/lab/lisa/services/short-courses
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