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...an introduction to R, statistics, programming, and getting to
know datasets







2013 Workshop Staff

Jeanette Sperhac, Scientific
Programmer, CCR

Ryan Mraz, RIT

Sam Steffan (workshop
alumnus), UNC

Brian Narby, Pitt

Steve Gallo, Lead Software
Engineer, CCR

Adrian Levesque, Multimedia
Specialist, CCR

o Jake Brubaker, additional
photography, CCR







The 2013 Workshop

Introduce the R language
Do some programming
Examine, model, and visualize datasets

Project: explore and characterize protein
crystallization data from HWI









Presentations and Tours ’

Dr. E. Bruce Pitman — UB Dean of Arts & Sciences
Dr. Thomas Furlani — CCR Director; UB Interim CIO
Dr. Marc Halfon — UB Department of Biochemistry

Dr. Daryl P Nazareth — Roswell Park, Department of
Radiation Medicine

Dr. Edward Snell — UB Department of Structural Biology
Dr. Norma J. Nowak — UB Department of Biochemistry

Dr. Dheerendra Prasad — Roswell Park, Director:
Department of Radiation Medicine

Dr. L. Shawn Matott — Computational Scientist, CCR
Amanda Ruby — UB Department of Biology and CCR
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HWI Protein Crystalllzatlon Lab
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Workshop 2013: New Unit
Discovered

1 foot = 0.1908 Bhaskar









Data Frame In

RStudio
File Edit Code View Plots Session Project Build Tools
@l-| & - =
| studentHeight * = ] Untitled1* » | students
e Workshop
subject firstinitial gender school height htlLab
1 5 Prerna Female  Williamsville East  5.80 ft t d t d t
| stuaent data,
2 B Taras Male Iroquois 5.50 ft
3 7 Karena Female  MNorth_Collins 5.25 ft reported N
4 a lan Male Williamsville_East 5.70 ft - -
5 |9 Murton Male Williamsville_South  5.75 ft Varlous unlts
6 10 Andrew Male 5t _Joes 5.90 ft
7 11 Robbie Male TS 5.70 ft
8 12 Deborah Female Springville 172.00 Crm
9 13 Soumya Female  Williamsville_East 5.20 ft
10 14 Cameron Male Clarence 5.50 ft
11 15 Kathan Male Williamswville_MNarth  5.20 ft

[
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16 Bhaskar Male Williamswville_MNaorth  1.00 Bhaskar
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Unit Conversions to Bhaskars

RSEtudio
File Edit Code
- -
| studentHeight
= &7
row.names
1 Prerna
2 Taras
3 Karena
< lan
5 PMurton
6 Andrew
F) Robbie
8 Deborah
o Soumvya
10 Cameron
11 Kathan
12 Bhaskar

View

@ Untitled1*
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176.784
167.640
160.020
173.736
175.260
179.832
173.736
172.000
158.496
167.640
158.496
152.400

Plots

session

| students

ft bh

5.800000 1.160000
5.500000 1.100000
5.250000 1.050000
5.700000 1.140000
5.750000 1.150000
5.900000 1.130000
5.700000 1.140000
5.643045 1.128609
5.200000 1.040000
5.500000 1.100000
5.200000 1.040000
5.000000 1.000000
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htConvertSimple() function

B#o-mmmmme - writing a simple function to convert heights

# define constants for the conversions
ft.cm.Factor = 30.48 # feet to cm
ft.b.Factor = 0.2 # feet to Bhaskars

# perform height conversion
# input is assumed to be a single value
# input value assumed to be in feet
# (or conversion will be incorrect)
htrﬂnvertﬂimple = function(f) {
# find equivalent measurement in Bhaskars
bh = f * ft.b.Factor
# find equivalent measurement in cm
ch = f * ft.cm.Factor

# create vector of the 3 values and return it

return ( c(f, ch, bh) )
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1. Editor

4. Console
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1ibrary(ggplot2)
source("plots/formatPlot.R")

View(diamonds)
summary (diamonds)

summary (diamonds $price)

Plots Tools Help
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avesize <- round(mean{diamondsfcarat), 4)

clarity <- levels(diamondsSclarity)

p =- gplot(carat, price,
data=diamonds, color=clarity,
xlab="carat"”, ylab="price"”,
main="Diamond Pricing™)
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...Is free

To experiment further with R and RStudio, you can
Install them on your favorite hardware at home.

First, install R:
http://cran.r-project.org/

Then, install the RStudio IDE:
http://www.rstudio.com/ide/


http://cran.r-project.org/
http://www.rstudio.com/ide/

L

MNORM™MAL

FPERSOMN SCIENTIST

T EUUESS T
SHOULDNT DO THAT

i WoONDEER IF
THAT HAPPENSE EVEERY



UB CTRC




§ -
-

x ;
\ =
-

{18 TR T 1 T VT

i “alSHENeql 1=l

q




%_;
Ry TP







L
gf
H

I
i
i

SRAARY BEAMAA L AL













Ryan's Confusion Matrix

What you actually are: Confused Not Confused
What you
think you are:
Confused Extremely Mode_rate
Confused Crying
Eye-Twitch
| 0%
Confused Confused
Mental
Breakdown

N.B.: Type | Error can be overcome, but avoid Type Il Error at all costs!!!













Correlation

T USED T THINK, THEN I TOOK A | | SOUNDS LKE THE
CORRELATION IHF‘L.IED STATISTICS CLASS. CLA'SS HELPED.
CAUSATION. Now T EEN'T WELL MH'fBE

09 8)d

cov(X,Y) _ El(X — pux)(Y — py)]

pxy =corr(X,Y) =
OXO0Yy OX0y



Music credits

Kanto Symphony
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