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Figure 7a. Use of data analysis software in academic publications as measured by hits on Google Scholar.



What Data mining/analytic tools did you use in 20097
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n
|

IBM SPSS Statistics —

IBM SPSS Modeler -

\

Weka -

MATLAB -

STATISTICA -

N

A
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C

Microsoft SQL Server—

Rapid Miner—

KNIME -
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Microsoft Excel

Page Layout

Sales Data - Microsoft Excel

Formulas Data Review View

Column Line Pie Bar  Area XY Other Picture  IGX  Shapes Text Header WordArt Signature Object Symbol
™ b S % N (Scatter) ™ Charts ™ ~ Graphic ~ Box & Footer o Line ™

1
2
3
4 Store [z] Sales = Region  Sales TOTAI. SALES BY CATEGORY
5 Store 1 $§ 313765 West @s 1,718,258
6 Store 2 $ 107,160 South s 534,389
7 Store 3 $§ 351751 Midwest DS 1,009,268
8 Store 4 $ 131,047 East s 900,431
9 Store 5 $ 252,136 Total $ 4,162,346,
10 Store 6 S 167,462
11 Store 7 § 210,073 |
12|  Store8 S 308092 1
13 Store 9 S 97,492 Category Sales
14 Store 10 § 393484 Automotive IS 86,285
15 Store 11 § 396,891 Gardening ‘ 52,048
16 Store 12 $ 151,168 Electronics - 83,026
17 Store 13 § 251,390 Jewelry - 93,035
18 Store 14 § 392,776 Sporting l 50,016
; 3 2:.::: 12 2 gg:ﬁg: :;);ls:worei; l;:;:; I Automotive M Gardening M Electronics
21 Store 17 § 335785, Games IS 18,420, X Jewelry  MSporting @MHousewares
22 < Books I Games
23
24
25
26
4 m [ |

‘ 100% @——9—@Q



LT
m_us
inm
LTI
€ “stroke_survival.sav [DataSet2] - IBM SPSS Statistics Data Editor B E X |
Fie Edit View Data Transform Analyze Direct Marketing Graphs Utiities Add-ons Window  Help
. Reports > £ o ﬁ“‘ e Al ( % ‘ ABS
% H I Descriptive Statistics » n — ﬁ; EI«U
Tables » |Visible: 42 of 42 Variables
| patid I Enmpens f‘ea“s » | | gender | active | obesity bp
1 9735702127 29 General Linear Model » Female Yes No No Hypotension |[“
| 2 4852351830 TR L 74 Male Yes Yes No Hypertension
| 3 3434994256 7  MixedModels - Female Yes Yes Yes Hypertension
| 4 6053971728 gy  Sorrele * lza Male Yes No No Normal
| 5 |9370757269 29 Regression : [5 Automatic Linear Modeling... No No Hypertension
| 6 3537185320 2q  ogne bl Linear... Yes No Normal
Neural Networks » ]
0275365329 Z I \ Curve Estimatioh... No Yes Normal
I—
3906583332 79 Dimension Reduction \ Partial Least Squares... No No Normal
| 9 | 4785366661 82 ae » | B Binary Logstic... No No Normal
9589919145 82 Nonparametric Tests A e No No Hypertension
| 11 4598012219 7o I | 1 orgi Yes No Normal
| 12 | 3629441662 79 curvial =t No No Normal
| 13 5307816588 79 B y | 2 Eropt-. No No Hypotension
5357069859 82 7 Missing Value Analysis.. i Noniinear... Yes No Normal
| 15 | 5132742071 29 Muliple imputation » | [l weight Estimation... Yes Yes Normal
2660586207 29 Complex Samples > 2-Stage Least Squares. . Yes No Hypertension
5408312498 79 Quality Control > Optimal Scaling (CATREG)... No No Hypertension
9069087682 29 ROC Curve... o e Yes No No Hypertension
8173197592 799998 55 55-64 Female No No No Normal
8808732689 822229 83 75+ Male Yes No No Hypotension
| 21 | 5666440246 822229 67 65-74 Female Yes Yes No Normal &
Kl ————————— — [»
Data View w
Linear... IBM SPSS Statistics Processor is ready l_l—




iz SAS

%, SAS
File Edit View Go Tooks Solutins Window Help

4 Hie@d @il bey JPU e 80M&
[ Results Viewer - file://C:\SAStemp\fig4_short.html

gggg goptions ;eset-;ll; =

goptions hsize=5 In vsize in ;

2310 ods htal file="fig4_short.htanl" nogtitle nogfootnote op! 2008 Year to Date Weekly Report

2311 aoptlons noimageprint;

gg:g title t:tz’:?g y,:-a to p;;gsu,,“, Report”; Weekly High|Weekly Low |Weekly Close | Volume(100,000)
proc ate ta=yr noseps

gg:g :;'vo:’:e' hi?h '?: chsa;okl L —_— 04JANOS 13,365 12,789 12800 10,789

e date ='", igh="' v High' low=" v Low'’ ANOS

2315! volnew~"Volume(100,000)") s Ll 12502 12506 15895

2316 * mean='' * f=commalS5. / rts=15; 18JANOS 12,795 12022 12099 20082

2317 1 date;

918 run; 25JAN08 12,487 11635 12.207 18.246

2319 title;

2320 proc gchart datarwork.sectors;

2321 pie Sector / sunvar=Percentage descending detail=lssuer

o [=]

2322 value=none other=5 otherlabel="Conbined’
2323 noheading legend html«htnlvar name='figure_
2324 run;

2324! quit;

23|25 ods htal close;
]

Editor - Untitled1 *

goptions reset=all:
goptions hsize=5 in vsize=4 in ;
ods htmwl file="fig4_short.html” nogtitle nogfootnote optio -
goprions noimageprine;
title "2008 Year to Date Weekly Report':
Hproc tabulate data=yr2008 noseps ;
var volnew high low close; -
table date ='‘', (high='Veekly High' low='Weekly Low' ¢l
* mean='"' ¥ f=comwalS. / rte=15%;
class date:;

run;
title: Sector = Consumer Discretionary == Qonsu_mer Staples
Eproc gchart data=work.sectors; == Energy c=Financials
mmm Health Care = Industrials
pie Sector / sumvar=Percentage descending detail=Issuer de c=Information Technology &= Materials —_
value=none other=5 otherlabel='Combined’ = Combined

k1]

[ Output - (Untitle...| E)Log - (Untitled) | @ Editor - Untitled... | @uExplorer [®Results viewe...

| 4




R>n<-5

R> g <= gl{n, 100, n¥100}
R> x <= rnorm{n¥100} + sqrt{codesi{g}}

R>

R> group <- g1{2,10,20,1abels=c{"Ct1", "Trt"}}
R> weight <- cictl,trt}
R> anovailm,D9 <- lm{weight“group}}

Analysis of Yariance Table
Response; weight

If Sum Sq Mean Sq F Pri>F)

R> boxplot{split{x,g}, col="lavender", notch=TRUE}
R> title{main="Notched Boxplots", xlab="Group", font.main=4, font,lab=1}

R> ctl <- c{(4,17,5,58,5,18,6,11,4,50,4,61,5,17,4,53,5,33,5,14)
R> trt <- c{4,81,4,17,4,41,3,59,5,87,3,83,6,03,4,89,4,32,4,63}

group 1 0,6882 0,6882 1,419 0,249
Residual 18 8,7293 0,4850
R>
_A|R>
Noitched Boxplols
w2 — [}
o o i
¢ oie B T e |
i - : : :
f 1 1 1 1
o — f : 1 1
| : 1 1
1 i '
1 : :
N i l g
1
: T &
o — 1 1
! 1 ! s .
: ! - o
'T — : —r
R -
T T T T T
1 i 3 4 5
Group
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A2 A—)L

e How to get R:
— http://www.r-project.org/

— Google: “R”
— Windows, Linux, Mac OS X, source

e Files for this tutorial:
- BEMRER—UMAOoA—k
—CDAFAEDITF7ALIL
— RA—FEHUTIL-T—4

e R_ commands.R / T Tutorial Data.txt

10


http://www.r-project.org/

Installing, Running, and Interacting with R

R Tutorials ~

List ~

N
o
N

Q]

©

Hnjmuininig:

L |

[ ) [ ] ~/Desktop/E & 15/ Tutorials - RStudio
(- R Q{ -~ Go to file/function ~ Addins ~
® ] R_commands.R myData p— Environment History Connections
Source on Save Q &~ = Run o= 4> Source ~ g ~» Import Dataset ~ y
55 JZ ;_ 1;0 "} Global Environment ~
30 x +y Data
z; X : y © myData 63 obs. of 8 variables
X z
33 Values
34 # Functions: X 1
35 arc <- function(x) 2*asin(sqrt(x)) y 2
36 arc(0.5) z 3
37 x <- c(0,1,2,3,4) Functions
38 x <~ x /10 arc function (x)
39 arc(x)
40
41 ## Getting help:
& help(t'teSt)" e Files Plots Packages Help Viewer
43 help.search("standard deviation") ) =
44 /® Zoom - Export ~ © S
45 ## Reading data from files:
46 myData <- read.table("R_Tutorial_Data.txt", header=TRUE, sep="\t
47 myData 1.0 1.8 0.2 0.8 0.2 0.8
48 plot(myData) -
49 Fndltll
50:1 (Top Level) = R Script = o
N
. 1]
Console Terminal Jobs e ]
.y EIr
[1] 2 2
> z o~ 1 ! !
[11 3 s
oo 103
[1] 9 o
> # Functions: - g ! E !
> arc <- function(x) 2*asin(sqrt(x)) N
> arc(@.5)
131 570796 LN
> ## Reading data from files: S
> myData <- read.table("R_Tutorial_Data.txt", header=TRUE, sep="\t") - g [ ]
> View(myData) =
> plot(myData) 1.0 1.8
>

= ]

1.0 2.0

02 10 0.5

02 1.0




2%= Installing, Running, and Interacting with R

RO—FZ3THEMNLEERLE T  “R_commands.R”
e T—HAAT
— Math (#1=()
— Variables (Z 1)
— Arrays (E241])
— Math on arrays (EC5 D ;EH)
— Functions (B %k)
e Getting help (HELP DR K)
e Reading data from files (T 7 A IL D FEHIAH)
e Selecting subsets of data (Ff 2ty D H )




.= Installing, Running, and Interacting with R

Math: Variables:
> 1 + 1 > x <=1
[1] 2 > X

(1] 1
> 1 + 1 * 7 > v = 2
[1] 8 >y

(1] 2
> (1 + 1) * 7 > 3 => zZ
(1] 14 > 7

(1] 3

> (x + vy)

[1] 9

13




.= Installing, Running, and Interacting with R

Arrays:
> x <- ¢(0,1,2,3,4)
> X

(1] 0 1 2 3 4

> Z

(] 1 2 3 4 5 6 7 8 910 11 12 13 14 15
[16] 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
[31] 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
[46] 46 47 48 49 50

14




“+2%= Installing, Running, and Interacting with R

Math on arrays:

x <- ¢(0,1,2,3,4)

|_\

V—V—V V VYV
|_\

*
N

0 2 o 12 20 0 7 le 27 40 0
12 26 42 60 0 17 36 57 80 0 22
72 100 0 27 56 87 120 0 32 066
102 140 0 37 76 117 160 0 42 8o 132
180 0O 47 96 147 200

W N e

O WONE X — X — X
AN
(©))




“+2%= Installing, Running, and Interacting with R

Getting help: NILT DR

> help(t.test)
> help.search ("standard deviation")

‘00 @ ~[Desktop/E &7&/Tutorials - RStudio
© . Cr o - Go to file/function ~ Addins ~ R Tutorials ~
® ) R_commands.R myData2 myData | Environment History Connections = ]
Source % 7~ > 55 }» Source ~ id ~» Import Dataset ~ y List « -
33 arc(x) 7} Global Environment ~
4
41 ## Getting help: Data
42  help(t.test) © myData 63 obs. of 8 variables
43 help.search("standard deviation™) © myData2 63 obs. of 8 variables
44
45 ## Reading data from files: Files Plots Packages Help Viewer =l
46  ### From text file (tab-delimited) = B 7
47 myData <- read.table("R_Tutorial_Data.txt", header=TRL L
48 myData R: Student's t-Test ¥ Find in Topic
49  ### From Excel file .
50 1library(gdata) t.test {stats} R Documentation
g1 muNA+A~2 nand v1e/"D Tidanial Nata v1e"N
43:1 (Top Level) = R Script = '
_ Student's t-Test
Console Terminal Jobs =M

Desktop /B Description

The following object is masked from 'package:base’:
Performs one and two sample t-tests on vectors of data.

startsWith

Usage

> myData2 <- read.x1ls("R_Tutorial_Data.xls")
perl: warning: Setting locale failed.

perl: warning: Please check that your locale settings: ## Default S3 method:
LC_ALL = (unset),

LC_CTYPE = ".UTF-8", totestCx, y = NULL, | o waeen w

LANG = ".UTF-8" alter‘natlvv_e = c("two.sided", "less", "greate
mu = @, paired = FALSE, var.equal = FALSE,
conf.level = 0.95, ...)

t.test(x, ...)

are supported and installed on your system.
perl: warning: Falling back to the standard locale ("C").
> View(myData2)

> ## Getting help: ## S3 method for class 'formula'
> help(t.test) t.test(formula, data, subset, na.action, ...)
Warning messages:
1: In Sys.setlocale() : Arguments
0S reports request to set locale to "" cannot be honored
2: In Sys.setlocale() : X a (lnon—empty) numeric vector of data
values.

0S reports request to set locale to cannot be honored

> y an optional (non-empty) numeric vector of

Aata vinliiae
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EEN

=% Installing, Running, and Interacting with R

Il BN

— *&%ﬁ%?ﬁ‘%ﬁbb\ task kHR UL
— EERE (T2 )L—T (G#ETE - high vs. low)

e (“A” and “B”; high and low aptitude learners)
- fL—Z=2 D FEM2EY

e (“High variability” and “Low variability”)
— AR L —=2J RID T R+

e J74J)L: “R Tutorial Data.txt”

17



Installing, Running, and Interacting with R

TJ714 LD T—35E

A

7

vV + V

Sep="¥t")

Condition Group

Low
Low
Low

High
High
High

Wwowwm =

Prel Pre?
0.77 0.91
0.82 0.91
0.81 0.70

0.44 0.41
0.48 0.56
0.61 0.82

Pre3
0.24
0.62
0.43

0.84
0.83
0.88

myData <- read.table ("R Tutorial Data.txt",
header=TRUE,
myData

Pre4 Learning

0.72
0.90
0.46

0.82
0.85
0.95

0.90
0.87
0.90

0.29
0.48
0.28

d ©- O s [ RTutorial Data.xls...

K R=IJ LIF7I

P oA = %

] ] e — o
K=k ¢ EE RE i

&
7 ; fx
A B c
1 | Condition Group Prel Pre2
2 Low A 0.77
3] Low A 0.82
4 Low A 0.81
5 Low A 0.88
6 Low A 0.78
7 Low A 0.74
8 Low A 0.78
9 Low A 0.76
10 Low A 0.93
11 Low A 0.82
12 Low A 0.91
13 Low A 0.96
14 Low A 0.97
15 Low A 0.89
16 Low A 0.76
174 Low A 0.84
18 Low B 0.62
19 Low B 05
Sheet1 +

B
E & v

F—5

Qv v

i

Uy 7—7nelTadme

5 ELORIAN Y

0.91
0.91

0.7
0.89
0.68

0.9
0.86
0.76
0.82
0.78
0.73
0.69
0.86
0.54
0.94
0.85
0.82

0.9

Pre3

0.24
0.62
0.43

0.2
0.25
0.99
0.79
0.61
0.99
0.28
0.87
0.69
0.89
0.79
0.81
0.97
0.43

0.4

Pre4

0.72

0.9
0.46
0.63
0.73
0.99
0.78
0.85
0.99
0.75
0.72
0.59

0.9
0.96
0.95
0.86
0.56
0.93

i @ [ -

Learning
09
087
09
0.85
093
0.93
0.89
038
0.98
0.88
0.88
0.94
0.99
0.92
083
0.65
057
0.55

Gender
M

MMM E MMM MMM ME T

+ 100%

B R_Tutorial_Data.txt - Notepad
Fle Edit Format \iew Help

icondition

Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low
Low

<

PPl >rP

Group
.77
.82
.81
.88
.78
.74
.78
.76
.93
.82
.91
.96
.97
.89
.76
.84
.62

[e¥oJoJolofolofololofo oo o o o ]

[e¥oJoYolofolofololofoloo o o o ]

[e¥ololololololololofolofo o o o o]

[efooolofolofololofoloo o o o e ly:)

O
O
[e¥olololololofololofofolo o o o e ly:)

J

| tn1,co1

18




14 1.8

1.0

1.0

0.6

0.2

1.0

0.6

0.2

14

1.0

Installing, Running, and Interacting with R

> plot (myData)

1.0 12 14 16 1.8 2.0 0.2 04 0.6 08 1.0 0.2 04 0.6 0.8 1.0 1.0 1.2 1.4 1.6 1.8 20
s . . . : s A GED®O MO 0D BO_BOO B >3 o' L oo o T @ W@ D] [0 0 o oodo D ; > T T G| [ : : : : &
L <
Condition | <
o of lo amawom o @®o como oo 0 0 @oocmoao wawm| [0 o® oo ® 0o co ®momw o o 00 @oamocnam| locwom ®o 00 @ wam| lo ol 2
o o o SEDC T O O 00D O BOWD| [00 OOWBOO O WoBTD| [0 O 50000 OWD OO BW WD AWDO D 00 0 WD ) J
Group
o o QD ap © 0 @@om O®O ® 00 O W 00 ® WO O 0 00 oGO ® @O 0o o o
8 o o 0 o0 0% ° o o ©9g ®§ ]
o 0 © o o © o 0o L @
g 005 ,° 0% 1% o © ° % 008 8 8 o O&’%O o ‘&8 | °
8 Pre1 o 0% & %o ® 560 o0 ® ° o o ® %o og o @® 98° |~
o ° g)goo 0% o Q %8 090 ° 8003 o o ° , Lo Ocpo S
E ®0 So% OO 2 e® o°oo o ° 800 ° 8, % §°8% x & §, %@ ° oo i ©
o of o F g
8 ® o S ? 2 ° g % o o Qo =]
B 5 o o0 5o ) o 0 o o 0 o B )
8 o o 8 8% 950 ooo o8 °oo°o o 08 ‘93‘2 L% %o @%98; o °°oo°8°°‘9%9
| o 5 Q,S’o 000 O o o 0 50 ® © 8o © o S 8 0o °Sd3 ) 000 oooaéao
o °°°°8° . Pre2 °00 ;8% ° oo ° o ° %00% 0| o © © o 4
7 o o o o o o Q o 0 o
8| ® 8 ° o 00 og® 000y 9§ o o @ @ 8
—Ho O o o o o
o 8 8 ° o o o ° o ° o o o o ©° o °
o o o o o o
o
o J 5 0 o -2
B © 69%o00 o B° 90 o ° 8® %0 3 05 °° & 8 o % 0 56® 20D E -
° o ° o o o o _ o ? o P
H o 0% o o ° Lo o 00 ° @900 o ® o 0 %0 Sk
8 9 E ° @ o o° o oo 8 oo o 09 o o goO g 8|
o o o ® 00 o 00 o L @
g 8 0 o o © o &o o Pre3 o 0% o s ° ) ol ©
o o o o o o o o o
8 8| |8 E ° oooo © ©° o °© o o o ° o ° 05 00 &, o © ® o O g g_
o o
o g 8 8 ° ® o g:' o o o © o o ° ooo% 8l o
N ) [ G5, P o ) ° 3
E R i"o S8 %0 0¥ %% o 06286,8,@9 o P03 @ mejﬁgf o O, vo 0% 358
— o o o ©O (<3
% o 8o o o oy o%o °5 0 g@o o 7, 3 ° ) o °§>°o
-8 g 8 g %00 o 00 o P co , @ O° ° o o 8 % Pred o o o °°C:o 8 g
o o o oo oo o oo o o of [o 3
° o ° o o ° o ° Oo o ° 8
| o o o o o o o
(=}
0850 o o0, ) D ° o o0 ®, o ° i F <
E ! l 8 o ° & 28<§<¢§°°°o & B TR %6%066 O 8o o %o 8 8 oﬁg o oo °g é’so& ;%g;ﬁ
8 ° 8 °Q o ° ? ° R 8 B
8 o o ° o 8 q 00 o 8 o %°°o X o
§ % o® 0 0 0% o | © w0 o © ° o o %¢ Learning g 8r S
8 e 8 Vo o o * o o o ® o4 ° o o8 o 8 ol
o o
o %o A °© ° ° °© oo ©0o°% o 8 8l o
% o o © ° ° o © o o 8 F s
-o o] [O © 50 0aD 0000 GED 00 OW0 00 5 DO A WD O WDBXD| [00 00D 0 O O 0 WOAD| [0 00 O O 00 000 B 0D 5O T OO D
| Gender
o ; : : : ol lo ol loapowo @9 ccomme @ °© @ omamoroar| lpoocooe o @ © owaepan ® 000 0 oW 00 WD on W@
1.0 12 1.4 1.6 1.8 20 05 06 07 08 09 10 0.2 0.4 0.6 0.8 1.0 0.2 04 0.6 08 1.0

AN sERrE g BEODL



“+2%= Installing, Running, and Interacting with R

Selecting subsets of data:

> myData$Learning

[1] 0.90 0.87 0.90 0.85 0.93 0.93 0.89 0.80 0.98
[10] 0.88 0.88 0.94 0.99 0.92 0.83 0.65 0.57 0.55
[19] 0.94 0.68 0.89 0.60 0.63 0.84 0.92 0.56 0.78
(28] 0.54 0.47 0.45 0.59 0.91 0.98 0.82 0.93 0.81
[37] 0.97 0.95 0.70 1.00 0.90 0.99 0.95 0.95 0.97
[46] 1.00 0.99 0.18 0.33 0.88 0.23 0.75 0.21 0.35
[55] 0.70 0.34 0.43 0.75 0.44 0.44 0.29 0.48 0.28
> myData$Learning[myDataSGroup=="A"]

[1] 0.90 0.87 0.90 0.85 0.93 0.93 0.89 0.80 0.98
[10] 0.88 0.88 0.94 0.99 0.92 0.83 0.65 0.98 0.82
[19] 0.93 0.81 0.97 0.95 0.70 1.00 0.90 0.99 0.95
(28] 0.95 0.97 1.00 0.99




“+2%= Installing, Running, and Interacting with R

Selecting subsets of data:

> myData$Learning

[1] 0.90 0.87 0.90 0.85 0.93 0.93 0.89 0.80 0.98
[10] 0.88 0.88 0.94 0.99 0.92 0.83 0.65 0.57 0.55
[19] 0.94 0.68 0.89 0.60 0.63 0.84 0.92 0.56 0.78
(28] 0.54 0.47 0.45 0.59 0.91 0.98 0.82 0.93 0.81
[37] 0.97 0.95 0.70 1.00 0.90 0.99 0.95 0.95 0.97
[46] 1.00 0.99 0.18 0.33 0.88 0.23 0.75 0.21 0.35
[55] 0.70 0.34 0.43 0.75 0.44 0.44 0.29 0.48 0.28
> attach (myData)
> Learning

[1] 0.90 0.87 0.90 0.85 0.93 0.93 0.89 0.80 0.98
[10] 0.88 0.88 0.94 0.99 0.92 0.83 0.65 0.57 0.55
[19] 0.94 0.68 0.89 0.60 0.63 0.84 0.92 0.56 0.78
(28] 0.54 0.47 0.45 0.59 0.91 0.98 0.82 0.93 0.81
[37] 0.97 0.95 0.70 1.00 0.90 0.99 0.95 0.95 0.97
[46] 1.00 0.99 0.18 0.33 0.88 0.23 0.75 0.21 0.35
[55] 0.70 0.34 0.43 0.75 0.44 0.44 0.29 0.48 0.28




“+2%= Installing, Running, and Interacting with R

Selecting subsets of data:

> Learning[Group=="A"]

1] 0.90 0.87 0.90 0.85
] 0.88 0.88 0.94 0.99
] 0.93 0.81 0.97 0.95
] 0.95 0.97 1.00 0.99
earning [Group!="A"]

] 0.57 0.55 0.94 0.68 0.89 0.60 0.63 0.84 0.92
] 0.56 0.78 0.54 0.47 0.45 0.59 0.91 0.18 0.33
] 0.88 0.23 0.75 0.21 0.35 0.70 0.34 0.43 0.75
]
O
]

)

.93 0.93 0.89 0.380 0.98
.92 0.83 0.65 0.98 0.82
.70 1.00 0.90 0.99 0.95

)
)
)
)

)
()
)
)
)

)

)
)

)
)

0.44 0.44 0.29 0.48 0.28
ndition[Group=="B"&Learning<0.5]

Low Low High High High High High High High
[10] High High High High High
Levels: High Low




M
]—ID 1

magﬂl * Useful functions for text processing

ﬂﬂﬂﬂﬂ

>substr("internationalization", 6, 13)
[1] "national “

>example <- c¢("I", "do", , "not" "know")
>nchar(example)

(111234
>tolower(example)
[1] 1mm: n "dO"... "nOt”..."knOW"

>toupper(examp|e)
[1] "I"... “DO"... “NOT"... "KNOW"



. Useful functions for text processing

o 7 7

>chartr(“o”, “x”, example)
[1: IIIH lldXH llnxtll llanWH

>example.2 <- “l do not know”
>strsplit(example.2, ““) #«“xFaR—X

[1]]
:1] IIIII lldoll Ilnotll IlknOWII

#EMBHINGENEXXFEATHE
# data Fie X BUIZ[F vector TlEZEL, list DIKEE




. EeEe
ERENE
"_0N

'
I'TIT

>unlist(strsplit(example.2, “ “))
[1] IIIH lldoll Ilnot” llknOWH

>text <- ¢(“This is a first example sentence.”,
“And this is a second example sentence.”)

>grep(“second”, text)

[1] 2

#grep X YFLI-LBEZIRT
>grep(“second”, text, value=T)

[1] “And thisis ...”



Package gsubfn (1)

>library(gsubfn) >strapply(text, “first”)
>text <- ¢(“This is a first [1]]
example sentence.”, “And 1] “first”
this is a second example 121]
sentence.”) '
NULL
>strapply(text, “is”)
[1]]

'1] (o: ” ll II

[2]]
1] “is™ “is”




"2 Package gsubfn (2)

gsub(pattern, replacement, x, ignore.case=F)

>gsub(“a”, “the”, text)
1] “This is the first sentence.”

2] “And this is the second sentence.”
>gsub(“a”, “the”, text)
1] “This is the first example sentence.”

2] “And this is the second example sentence.”
>text.2 <-gsub(“a”, “the”, text) #TFXXNZIEBH




2% Statistics and Data Analysis

e Parametric Tests /\TAR)wD T Xk
— Independent sample t-tests
— Paired sample t-tests
— One sample t-tests
— Correlation
e Nonparametric tests /2 /\TAR )Y T X
— Shapiro-Wilks test for normality
— Wilcoxon signed-rank test (Mann-Whitney U)
— Chi square test

e Linear Models and ANOVA #&F2ET /L
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“s2"= Basic parametric inferential statistics

Independent sample t-tests:

> t.test (Pre2[Group=="A"],
+ Pre2[Group=="B"], Pre27 XA D AEBY IL—TDLELES
+ palired=FALSE)

Welch Two Sample t-test

data: Learning[Group == "A"] and Learning[Group == "B"]
t =1.6117, df = 53.275, p-value = 0.1129
alternative hypothesis: true difference 1n means 1s not equal to 0
95 percent confidence interval:
-0.0179193 0.1645725
sample estimates:

mean of x mean of vy
0.7764516 0.7031250
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“s2"= Basic parametric inferential statistics

Independent sample t-tests: 337 242 tR TE

> t.test (Pre2[Group=="A"],
+ Pre2[Group=="B"],

+ paired=FALSE,

+ wvar.equal=TRUE)

Welch Two Sample t-test

data: Learning[Group == "A"] and Learning[Group == "B"]
t =1.601, df = 61, p-value = 0.1145
alternative hypothesis: true difference 1n means 1s not equal to 0
95 percent confidence interval:
-0.0179193 0.1645725
sample estimates:

mean of x mean of vy
0.7764516 0.7031250
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“s2"= Basic parametric inferential statistics

Independent sample t-tests: 337 242 tR TE

> t.test (Pre2[Group=="A"],
Pre2 [Group=="B"],
paired=FALSE,
var.equal=TRUE,

+ + + o+

alternative="greater")

Welch Two Sample t-test

data: Learning[Group == "A"] and Learning[Group == "B"]
t =1.601, df = 61, p-value = 0.5727
alternative hypothesis: true difference in means is greater than 0
95 percent confidence interval:
-0.003169388 Inf
sample estimates:
mean of x mean of y
0.7764516 0.7031250




“s2"= Basic parametric inferential statistics

Paired sample t-test: X1 it D 8 2212 A tHE TE

> t.test (Pred [Group=="A"], . . L
+ Pre3[Group=="A"], JIL—T7AMN3EB 4B H D LELER

+ paired=TRUE)
Paired t-test

data: Pred[Group == "A"] and Pre3[Group == "A"]

t = 2.4054, df = 30, p-value = 0.02253

alternative hypothesis: true difference in means 1s not equal to O

95 percent confidence interval:

0.01641059 0.20100876 Group A

sample estimates:

mean of the differences
0.1087097

1.0

0.8

0.6

boxplot (Pred4 [Group=="A"],
Pre3 [Group=="A"], |
col=c ("#ffdddd", "#ddddff"), S
names=c ("Pred","Pre3"),main="Group A")

04

+ + 4+ V

%wwmm

Pre4 Pre3
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“::°. Basic parametric inferential statistics

One sample t-test: F¥FEHEDEDIRTE

> t.test (Learning[Group=="B"], mu=0.5, alternative='"greater")
One Sample t-test

data: Learning[Group == "B"]

t = 1.5595, df = 31, p-value = 0.06452
alternative hypothesis: true mean 1s greater than 0.5

95 percent confidence interval:
0.4945469 Inf

sample estimates:
mean of x

0.8
1

0.5625

0.6
|
©

Learning

boxplot (Learning [Group=="B"],
names="Group B", ylab="Learning")

o oo

04
1

lines(c(0,2), c(0.5, 0.5), col="red")
points(c(rep(l, length (Learning[Group=="B"]))),
Learning [Group=="B"], pch=21, col="blue") 7 i

+ V V + V

0.2
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Correlation: FEEES 4T

Basic parametric inferential statistics

> cor.test (Prel,Learning,method="pearson")
Pearson's product-moment correlation

data: Prel and Learning
t = 9.2461, df = 61, p-value = 3.275e-13

alternative hypothesis: true correlation is not equal to 0

95 percent confidence interval:
0.6366698 0.8506815

sample estimates:

1.0

cor . o “ @ %
0.7639292 @ IR ’
] .
> plot (Prel, Learning) £ o4 ° % °
P ° o o ©

04

0.2
|
o
o
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“s2"= Basic parametric inferential statistics

Correlation (fancier plot example):

> cor.test (Prel,Learning,method="pearson")
Pearson's product-moment correlation

data: Prel and Learning
t = 9.2461, df = 61, p-value = 3.275e-13

alternative hypothesis: true correlation is not equal to 0

95 percent confidence interval:
0.6366698 0.8506815
' 2 AA 4 0
sample estimates: - 5 %ﬁ%g%
B A%AA
© B A
Cor o r= 0764 p< 3.28e-13 B 5,
0.7639292 o 5,7 "
.g S BBA?B
> plot (Learning~Prel, ylim=c(0,1), xlim=c(0,1), ylab="Learning", xlab="Prel", type="n") § < %éB B
> abline (lm(Learning~Prel),col="black",lty=2, lwd=2) - o ’
> points (Learning[Group=="A"&Condition=="High"]~Prel [Group=="A"&Condition=="High"], #B
+ pch=65, col="red", cex=0.9) NI ,/’ By B
> points (Learning[Group=="A"&Condition=="Low"]~Prel [Group=="A"&Condition=="Low"], o L7 B
+ pch=65, col="blue", cex=0.9) e
> points (Learning[Group=="B"&Condition=="High"]~Prel [Group=="B"&Condition=="High"], g._ e
+ pch=66, col="red", cex=0.9) I T T T T
> points(Learning[Group=="B"&Condition=="Low"]~Prel[Group=="B"&Condition=="Low"], 0.0 0.2 0.6 0.8 1.0
+ pch=66, col="blue", cex=0.9)
> legend(2.5,1.0, c("LV Training", "HV Training"), pch=c(19), col=c("blue","red"), bty="y")
> yCor <- cor.test(Prel, Learning, method="pearson")
> text(0.3,0.8, paste("r = ", format (myCor$estimate,digits=3),", p < ", format (myCor$p.value,digits=3)), cex=0.8)
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"s2%= Statistics and Data Analysis

Are my data normally distributed? IE(REDFRTE

> t.test (Learning[Condition=="High"&Group=="A"],
+ Learning[Condition=="Low"&Group=="A"])

Welch Two Sample t-test

data: Learning[Condition == "High" & Group == "A"] and
Learning[Condition == "Low" & Group == "A"]
t = 1.457, df = 28.422, p-value = 0.1561
alternative hypothesis: true difference 1n means 1s not equal to 0
95 percent confidence interval:
-0.01764821 0.10481488
sample estimates:
mean of x mean of y

0.9273333 0.8837500
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"s2%= Statistics and Data Analysis

Are my data normally distributed?

> plot (dnorm, -3, 3,col="blue", lwd=3,main="The Normal Distribution")
> par (mfrow=c (1, 2))
> hist (Learning[Condition=="High" &Group=="A"])
> hist (Learning[Condition=="Low"&Group=="A"])
The Normal Distribution Histogram of Learning[Condition == "High" & Group =="A"] Histogram of Learning[Condition =="Low" & Group =="A"]

0.1

0.0

T T T T T 1
-3 -2 -1 0 1 2 3 0.70 0.75 0.80 0.85 0.90 0.95 1.00

Learning[Condition == "High" & Group == "A"]

[ T T T T T T 1
0.65 0.70 0.75 0.80 0.85 0.90 0.95 1.00

Learning[Condition

=="Low" & Group =="A"]
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“s2%. Statistics and Data Analysis

Are my data normally distributed?

> shapiro.test (Learning[Condition=="High"&Group=="A"])
Shapiro-Wilk normality test

data: Learning[Condition == "High" & Group == "A"]
W = 0.7858, p-value = 0.002431

> shapiro.test (Learning[Condition=="Low"&Group=="A"])
Shapiro-Wilk normality test

data: Learning[Condition == "Low" & Group == "A"]
W = 0.8689, p-value = 0.02614
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“s2"= Basic nonparametric inferential statistics

Wilcoxon signed-rank / Mann-Whitney U tests:

> wilcox.test (Learning[Condition=="High"&Group=="A"],
+ Learning[Condition=="Low"&Group=="A"],
+ exact=FALSE,
+ paired=FALSE)
Wilcoxon rank sum test with continuity correction
data: Learning[Condition == "High" & Group == "A"] and

Learning[Condition == "Low" & Group == "A"]
W= 173.5, p-value = 0.03580
alternative hypothesis: true location shift is not equal to O

39




“s2"= Basic nonparametric inferential statistics

Chi square test: 1 2F & E

X <- matrix(c(
length (Learning
length (Learning
length (Learning
length (Learning
ncol=2)

Group=="A"&Condition=="High" &Gender=="F"]),
Group=="A"&Condition=="Low" &Gender=="F"])
Group=="B"&Condition=="High" &Gender=="F"]

)

Group=="B"&Condition=="Low" &Gender=="F"]

4

r
S~ ~— W=

4

V + + + 4+ 4V

(1, ] 4 12
[2,] 10 7
> chisqg.test (x)

Pearson's Chi-squared test with Yates' continuity correction

data: x
X-squared = 2.5999, df = 1, p-value = 0.1069
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Linear models and ANOVA

—\®

Linear models: #RFZETIL

> myModel <- 1Im(Learning ~ Prel + Pre2 + Pre3 + Pred)

> par (mfrow=c(2,2))
> plot (myModel)

Residuals

|Standardized residualsl

-0.2 0.0 02

-0.4

05 1.0 1.5

0.0

Residuals vs Fitted

o
(o]
o o °© &%oo

8 o

8 ’%W‘Q@@\ o
o (o2e] -
° &o\om

°© \O%*o
o o
°© )

0.4 06 08 1.0

Fitted values

Scale-Location

(o]

©

048
630
o851 ¢

©

? ° 0
§ o %
(o]

o
°© o
/N@ °, 0

-
b
° ° % o, o
o oo % o
& =]

T T T T
0.4 06 0.8 1.0

Fitted values

Standardized residuals

Standardized residuals

Normal Q-Q

Theoretical Quantiles

Residuals vs Leverage

250

0,
° 51

- Books distance

o]

I
0.00

T T T
0.05 0.10 0.15

Leverage

0.20

_.—-|05
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"s2%. Linear models and ANOVA

—\®

Linear models: #RFZETIL

> summary (myModel)

Call:
Im(formula = Learning ~ Prel + PreZ2 + Pre3 + Pred)

Residuals:
Min 10 Median 30 Max
-0.40518 -0.08460 0.01707 0.09170 0.2%9074

Coefficients:
Estimate Std. Error t wvalue Pr(>|t])

(Intercept) -0.22037 0.11536 -1.910 0.061055 .
Prel 1.05299 0.12636 8.333 1.70e-11 ***
Pre?2 0.41298 0.10926 3.780 0.000373 ***
Pre3 0.07339 0.07653 0.959 0.341541
Pre4 -0.18457 0.11318 -1.631 0.108369

Signif. codes: 0 ‘***r (0,001 ‘**" 0.01 '** 0.05 ‘.” 0.1 "

Residual standard error: 0.1447 on 58 degrees of freedom
Multiple R-squared: 0.6677, Adjusted R-squared: 0.6448
F-statistic: 29.14 on 4 and 58 DF, p-value: 2.710e-13

4

1
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Linear models and ANOVA

Linear models: #&fzE

T )

> step (myModel,
Start: AIC=-238.8

Learning ~ Prel + Pre2Z2 + Pre3 + Pred

Df Sum of Sqg RSS

- Pre3 1 0.01925 1.2332 -239.
<none> 1.2140 -238.
- Pred 1 0.05566 1.2696 -237.
.29902 1.5130 -226.
- Prel 1 1.45347 2.6675 -191.

[
(@)

- Pre?

Step: AIC=-239.81
Learning ~ Prel + Pre2 + Pred

Df Sum of Sqg RSS

- Pred 1 0.03810 1.2713 =239
<none> 1.2332 =239
- Pre2 1 0.28225 1.5155 -228

- Prel 1 1.54780 2.7810 =190

direction="backward")

AIC
81
80
98
93
21

AIC
.89
.81
.83
.58

Step: AIC=-239.89
Learning ~ Prel + Pre2

Df Sum of Sqg RSS AIC
<none> 1.2713 -239.89
- Pre2z2 1 0.24997 1.5213 -230.59
- Prel 1 1.52516 2.7965 -192.23
Call:

Im(formula = Learning ~ Prel + Pre2)

Coefficients:
(Intercept) Prel Pre2
-0.2804 1.0629 0.3627
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.2 Linear models and ANOVA

ANOVA: S8 #

> myANOVA <- aov (Learning~Group*Condition)

> summary (myANOVA)
Df Sum Sg Mean Sg F value

Group 1 1.8454 1.84537 81.7106
Condition 1 0.1591 0.15910 7.0448
Group:Condition 1 0.3164 0.31640 14.0100
Residuals 59 1.3325 0.02258

Pr (>F)
9.822e-13 ***
0.0102017 *
0.0004144 **x*

Signif. codes: 0 ‘***/ (0,001 ‘**’ 0.01 ‘*' 0.05 “.” 0.1 v " 1
> boxplot (Learning~Group*Condition, col=c ("#ffdddd", "#ddddff"))

1.0

0.8

0.6

0.4

0.2

A High

B.High A.Low B.Low
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2= Linear models and ANOVA

ANOVA: S8 #

> myANOVAZ <- aov (Learning~Group*Condition+Gender)

> summary (myANOVAZ)
Df Sum Sg Mean Sqgq F value

Group 1 1.84537 1.84537 80.3440
Condition 1 0.15910 0.15910 6.9270
Gender 1 0.04292 0.04292 1.8688
Group:Condition 1 0.27378 0.27378 11.9201
Residuals 58 1.33216 0.02297

Signif. codes: 0 Y*x**’ (0.001 ‘**" 0.01 ‘*’
> boxplot (Learning~Group*Condition+Gender,
+ col=c(rep ("pink",4),rep("light blue",4)))

Pr (>F)
1.523e-12 ***
0.010861 ~*

0.176886
0.001043 **

0.05

\

0.1

1.0

0.8

0.6

04

0.2

-

T
—

AHigh.F  B.High.F AlLow.F B.Low.F AHigh.m B.HighM AlLow.M B.Low.M
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E Zotho R B2

e R wiki:

http://rwiki.sciviews.org/doku.php

e R graph gallery:

http://addictedtor.free.fr/graphiques/thumbs.php

e Kickstarting R:

http://cran.r-project.org/doc/contrib/Lemon-kickstart/

) R plot residuals - Google Search - Moxzilla Firefox I

File Edit View History Bookmarks Tools Help

6 C X @ I—l[htua ffwww.google.com fsearch?hl=engsafe=offaclient=firefox-aghs= 77 - ﬁ' \ Rplotoftheday J~

j *JR plot residuals - Google Search|

E]
=3
I
-

Web Images Videos Maps News Shopping Grmai

GOL)gle R plot residuals Search |

earch off v

About 2,740,000 resus (0.24 seconds) I'l Advanced search

*3 Everything R: Plot Residuals

v Mare plot.residuals {rmutil}, R Ds ion. Plot Residuals. Description. plot.residuals is
used for plotting residuals from models obtained from dynamic ...
rss.acs.unt. edu/R y P iduals.html - Cached

¥/ Show search tools R Residual plot for Im or nls objects.

Constructs a residual plot for Im or nls objects. Different symbols for different groups can be
added to the plot if an indicator variable regression is ...

www orge. net/doc/packages/NCStats/residual. plot html - Cached - Similar

R: Residuals from a Logistic Regression Model Fit

The plot.Irm.partial function computes partial residuals for a series of binary ... Under R,
pl="loess" uses lowess and does not provide confidence bands. ...

lib.stat. cmu.edu/S/Harrellfhelp/Design/... /residuals.Irm.html - Cached - Similar

R help archive: [R] plotting residuals

Nov 4, 2006 ... [R] plotting residuals. This message : [ Message body ] [ More options ...
Does anyone know how to obtain a plot of residuals hy predl:led
tolstoy.newcastle. edu.au/R/e2/help/06/11/4466. htrl - ed- ﬂrm\ur

o) Plots of Residuals

File Format: Microsoft Word - View as HTML

Notice that the R has gone up a lot and is now significant, and the residuals plot looks fine.
Let us have a look at the regression line. ...
core.ecu_edu/psyciwuenschk/spss/Residual-Plots-SPSS. doc

ror) R FUNCTIONS FOR REGRESSION ANALYSIS

File Format: PDF/Adobe Acrobat - Quick View

Oct 14, 2005 ... ggnorm.gls: Normal Plot of Residuals from a gls Object (nime) .... rsq.rpart:
Plots the Approximate R-Square for lhe Different Splits (rpart ...

cran.r-project. org, Ric d- pdf - Smn\w

Normal Probability Plot of Residuals | R Tutorial

lan 4_IN10__AnB tutarial an the narmal nrahahility nlat for the racidual of 2 cimnla linaar

Web History | Search settings | Sign in 4|
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IR Graph Gallery :: thumbnails gallery - Mozilla Firefox = |E\| X|

File Edit View History Bookmarks Tools Help

6 v C X & |I~! ‘ http://addictedtor.free.fr /graphiques/thumbs.php Ny - I-'_l - ‘ Rplotoftheday S

R start[R Wiki] fre R Graph Gdlery thumbn... &

search :

S Y

Related  Source cg Graphics List Thumbn If

Image scatter plot
matrix

The ipairs function produces an
image scatter plot matrix of large
datasets where the colors

encode,

3
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‘ hnp ffaddictedtor.free.fr/graphiques/RGraphGallery | php?’graph 159 "
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