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PLAN FOR TODAY

Addressing some concerns

Data visualization

The grammar of graphics

Birds and airports

(for real this time)




ADDRESSING
SOME CONCERNS



SOME ANSWERS

Learning curve

RStudio.cloud vs. RStudio Desktop

DataCamp vs. RStudio
Problem sets

R in the real world



DATA
VISUALIZATION



ALL WE NEED

IS RAW

X
55.3846
51.5385
46.1538
42.8205
40.7692
38.7179
35.641
33.0769
28.9744
26.1538
23.0769
22.3077
22.3077
23.3333
25.8974
29.4872
32.8205
35.3846
40.2564
44.1026
46.6667
50.0
53.0769
56.6667
59.2308
61.2821
61.5385
61.7949

y
97.1795
96.0256
94.4872
91.4103
88.3333
84.8718
79.8718
77.5641
74.4872
71.4103
66.4103
61.7949
57.1795
52.9487
51.0256
51.0256
51.0256
51.4103
51.4103
52.9487
54.1026
55.2564
55.641
56.0256
57.9487
62.1795
66.4103
69.1026

> mean(new_data$x)

[1] 54.26327

> mean(new_data$y)

[1] 47.83225

> sd(new_data$x)

[1] 16.76514

> sd(new_data$y)

[1] 26.9354

> cor(new_data$x, new_data$y)
[1] -0.06447185

No correlation!

DATA
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HUMANS LOVE PATTERNS

i REVIEW ARTICLE é
NEUROSCIENCE o 10 3388/1nins 2034 00268
Superior pattern processing is the essence of the evolved
human brain

Mark P Mattson'?*

' Labaratory of Neurosciences, National institute on Aging Intramural Research Program, Baltimore, MD, USA
! Departmant of Neuroscience, Johns Hopkins University Schoal of Medicine, Baltimors, MO, USA

Edited by: Humans have long pondered the nature of their mind/brain and, particularly why its
<. Michael Wiiliams, Drexs capacities for reasoning, communication and abstract thought are far superior to other
Uni ity U, . . . . . . . .

Uakmcpiy; (538 species, including closely related anthropoids. This article considers superior pattern




WHY VISUALIZE DATA?

Graphs let us see patterns in our data

Sometimes graphs alone are

sufficient for telling a story and
drawing inference from data




THIS IS DIFFICULT

Deceit Jll Complexity



(f) Distribution of Genus

& Acaryochloris @ Aromatoleum @ Carboxydothermu @ pesulfarculus
@ Achromobacier @ Arthrospira @ Caulobacter @ Dosulfatibacillun
@ Acidiphiium @ Azoarcus @ Chitinophaga @ Desulfitobacteric
@ Acidobacterium @ Bacillus @ Chlorobaculum @ Desulfobacteriur
@ Acidovorax @ Bacteroides @ Chlorobium ® Desulfococcus
e @ Acinetobacter @ Bordetella @ Chioroflexus @ Desulfotomacule

B i @ Albidiferax @ Bradyrhizobium @ Chthoniobacter @ Desulfovibrio

- @ Algoriphagus @ Burkholderia @ Clostridium @ Desulfuromonas
@ Alkalilimnicola @ Caldanaerobacter @ Cupriavidus @ Dictyoglomus
@ Allochromatium @ Caldicellulosiruptor @ Cyanothece @ Dyadobacter
® Ammonifex @ Candidatus Accumulib® Cytophaga @ Flavobacterium
@ Anabaena @ Candidatus Desulforuc® Dechloromonas @ Frankia
@ Anzerolinea @ Candidatus Koribacter @ Dehalococcoides @ Gemmata
@ Anzeromyxobacl Candidatus Solibacter @ Deinococcus ® Geobacillus

® Geobacter @ Methylacidiphilum @ Nodularia @® Pseudomonas @ Sphingomonas @ Thermodesulfovibrio

® Gloeobacter @ Methylibium ® Nostoc ® Ralstonia @ Spirochaeta @ Thermomicrobium

® Haliangium @ Methylobacterium @ Opitutus @ Rhizobium @ Spirosoma @ Thermosinus

® Heliobacterium @ Methylococcus @ Oscillatoria @ Rhodopireliula @ Stigmatella ® Thermosynechococcus

® Herpetosiphon @ Microcoleus ® Oscillochloris @ Rhodopseudomc® Streptomyces ® Thermotoga

® isosphaera @ Microcysts @ Paonibacillus @ Rnodospilum @ Symbiobacterium @ Thermus oMo
® Ktedonobacter @ Microscilla @ Pedobacter @ Rhodothermus ‘@ Synechococcus @ Thicalkalivibrio - ;':,:,a ;";';“}i‘
® Leadbetterella @ Moorella © Podosphacra @ Roseiflexus ‘@ Synechocystis @ Thiobacillus @ ynclassifiet
" Leptospira @ Mycobacterium @ Pelobacter @ Roseomonas @ Syntrophobacier @ Trichodesmium  from

® Leptothrix ® Myxococcus ® Pelotomaculum @ Rubrobacter  ® Syntrophus @ Truepera Deltaprotec
® Lyngbya © Nitrosococcus @ Pirellula ® Shewanella @ Thermaerobacter @ variovorax Other

B Maanetaspirillum @ Nitroeomonas B Dianmtamurae @B Cdecmo dene B Thermineola G N a iy g < e



' CHANGING FACE OF AM ERICA

. Percent of total U S populataon by race and ethmc;ty 1960-2060
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How Prison Works S

Recidivism Rate of Prisoners
Released in 1994

ALL RELEASED
PRISONERS

67.5%

VIOLENT
OFFENSES

PUBLIC-ORDER
OFFENSES

gased on a study tracking
272,111 pnsoners in 15 states
Source. U.S, Department of Justice Statistics

Reentry Trends In the United States



Gun deaths in Florida

Number of murders committed using firearms
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Hurricane Florence
Thursday September 13, 2018

5 PM EDT Advisory 58
NWS National Hurricane Center

Current information: x
Center location 33.7 N 76.2 W
Maximum sustained wind 100 mph
Movement WNW at 5 mph

Forecast positions:

@ Tropical Cyclone Q Post/Potential TC
Sustained winds: D <39 mph

S 39-73 mph H 74-110 mph M > 110 mph

Potential track area: Watches: Warnings:
&Day 1-3 Day 4-5 Hurricane TropStm  [lHurricane [l Trop Stm [ Hurricane = Trop Stm

Current wind extent:
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THE GRAMMAR
OF GRAPHICS






THE WAR OF 1812
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THE WAR OF 1812

Napoleon’'s Grande Armée

mDied m Survived
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AESTHETICS AND DATA

Longitude point
Latitude Y point
Army size Size path
Army direction color path
Date X Ine and text

Temperature Y Ine and text



AESTHETICS AND DATA

geom

Longitude X point

Latitude y point

Army size size path

Army direction color path

Date X line and text

Temperature Y, line and text



ANATOMY OF ggplot ()

ggplot(data = troops,
mapping = aes(x = longitude,
y = latitude,
color direction,
size = survivors))

geom_path()




ANATOMY OF ggplot ()
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AESTHETICS AND DATA

Wealth Gpp/capita) X point
Health (Life expectancy) y point
Continent color point

Population size point



HEALTH AND WEALTH

ggplot(data gapminder 2007,
mappling aes (X gdpPercap,
Y lifeExp,
color continent,
size pop) )

geom point/()



HEALTH AND WEALTH
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SNG




THE BIG 5

Linegraphs

Histograms.




LIVE EXAMPLES



BREAK



BIRDS AND AIRPORTS

On your own!



