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DAS-+R (future package of R) M

e Basis: DAS, (all) functions of R, Tcl/Tk

e Emphasis:
— easy to use (e.g. Rcommander)
— fast reproducibility (with small changes) of the results

— interactive definition of subsets (numerically and graphi-
cally)

— strong interaction between statistical data and spatial
information

— graphical analysis



DAS+R

X DAS+R(0.0-3) P =1l b
File Edit Select Statistics Worksheet Diagrams Maps Text & Symbol  Advanced Tools Windows Help
Dataset:  =Mo active dataset= | Edit data set View data set Maodel: =MNo active model= |
ScriptWindow
mwakeiubsetDAS (KOLASS Chor, datname="K0OLA9S Chor", subname="subn", ind=c(2,5,6,9, 10, L&
deleteSubsetsDAS ("KOLLS5 Chor™, "sub0O1™)
boxplotDis (datname="KOLL95 Chor",varnames=c ("Al")  names=c ("4l [rocrd kgl ™1
I v
~J | =
Output Window ‘Ml
> activeDatalet ("HOLASS Chor™) _3
> makeSubsetDAS (KOLA9S Chor,datname="KOLA95 Chor",subname="subn", ind=c(2,5,6,5,1
[1] TEUE
>rdeletebubzetsDASIHTKOLASE Chob!r, "Sula@ 1)
Subset sub0l successfully deleted!
[1] TEUE
> boxplotDAS (datname="KOLASS Chor",varnames=c ("ALl")  names=c("Ail [rocrd kgl ™))
~d =
Messages
NOTE: DAS+R Version 0.0-2: Wed Feb 24 14:00:19 2010
f
~| | =




Open Data File

DAS+R(0.0-2) ~

Edit

File Select
Mew
Qpen
Save

Save Qutput

Save Qutput as
Load Symbaol Sets
Save Symbol Sets
Save B Waorkspace
Save R Workspace as
Print Setup

Print Preview

Print

Status
Parameters
T=data file=

Exit

Statistics  Worksheet

Diagrams Maps Text & Symbol

Advanced Tools Windows Help

ke |

" TextFile

< DAS Import Data File
B-file (Dump)

< fram Warkspace
from Packages
SPES Data Set
Minitab Data Set
STATA Data Set

Edit data set

J View data set

Muodel; =Mao active model= |

List Data Sets in Packages

Data Setfrom an Attached Package

B

Messages
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Read DAS/Imp (Preview)

Read Data From DAS/Imp File: /home/duttTEACHING/2[...]_prak_05/schwind/new. '— o

Enter name for data set: |KGLA95_C2NM
Missing data indicator: !NT“
Field Separator

White space

Commas iy

Tahs [

Other  Specify:|
Decimal-Foint Character

Period [] Iy

Comma [] o

Preview: /nome/duttTEACHING/2004-05/proj_prak_0S/schwindinew/new/DASplusR7/KOLASS C2MM.csv

HEADER. KOLAPROJECT. regional sampling 1235 (Finland (FIN), Morway (
CONMMWENT DATASET C-Horizon of Podsol profiles, air dried, fraction =2 mm
SAMPLE IDENTIFIER. 1D
COORDINATES ®COO YCOO
COMMENT WARIABLES
EXTRACTION Aqua Reqgia
WMETHOD GF-AAS
DL
LDL 0.001
LIMIT meast mnoth mas.l cm mgfkg
VARIABLE ID XCO0 YCOO  ELEY COUM ASP TOPC LITO Ag
1 547980 7893790 135 FIr MW 35 20 001
2 770025 7873170 140 RUS SW 52 4 0.01
3 498651 7668150 255 FIM N 52 31 0021
4 785152 7569390 240 RUS HME 40 20 0022
S [ | P
(]34 Cancel Help




Make DAS Data

WIEN
X Make DAS Data —lg [x]
Active Data Set:. KOLASS C2MM I
Header: |KGLA PROJECT, regional sampling 1225 (Finland (FIM), Morway (MOF) and F
Comment: Em_pty:-_
Variahle containing sample identification (pick one)
D
Ir_IMAA ’_'
K :
k20 v
H¥-coordinate (pick one) Y-coordinate (pick one)
HCOO0 b INAA /
\ YCOO A
M IMAA 7N —
YCOO0 F In_INAA v
Fanges of
*-coordinate; Y-coordinate:
min: «cempt:..r:_ RS Iam_pty? min: |-:empt:¢> EES |-=ernpt'_..-&
Variable Specific Labelling
Linits Extrac. Meth. Meth. of Anal. Lo, Detec. Lim. Up. Detec. Lim. Comments
D | | | | | |
XC00 m east | | | | |
YCOo ‘m north | | | | |
ELEV ima.s.l. | | | | |
COUN | | | | | |
AP | | | | | 5
TOPC  [em | | | | |
LITO | | | | | |




Make Subset: Formula

Make Subset by Specification of a Logical Expre Q||

XK= MakeSubset: KOLA95 Active Data Set: KOLASS5_Chor

Subset list

ub01 A

ubTF
ubrown
ubrowi Ok Cancel Help
ubgraph
ubexpr
ubMNOR
ubFIM
ubn
ubRUS ’.F

Enter a Logical Expression: " Al = 1DDDII|"

Mew subset. [subn Description: |-=empt_l.r:-

Type of definition
0 wector

T/F wector

Vector of row names

Vector of row indices

d & & & @

Graphical definition

.

Expression

OK Cancel Help




ion

iNni

: Graphical def

Make Subset

IR R Graphics: Device 2 (ACTIVE)

History Resize

Datei
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Make Subset:

Data editor

] »

[ R Dateneditor lilﬂlg
Datei Bearbeiten Hilfe
sub0l | ID XCOOo YCOO ELEV COUN ASP TOPC LITO Lg
1 |0 1l 2478960 | 7690000 |135 FIN HW 35 20 0.01
2 |0 2 T70025 | 7080000 |140 ROS5 SW o2 4 0.01
3 |1 3 498651 | 770000 |255 FIN N o2 31 0.021
4] 0 4 785152 | 7570000 | 240 ROS5 HE 40 20 0.022
5 |1 =] 437050 | 780000 |80 HCOR N 20 10 0.023
g |0 & 752106 | 7630000 |140 ROS5 E 42 20 Q.007
7T |0 7 531687 | 7030000 |185 FIN E 34 31 0.027
8 |0 9 752013 | 7690000 |120 ROS5 FLAT 17 4 0.012
g |1 10 ©88899%9 | 7010000 |50 ROS5 FLAT 38 1 0.004
10 |1 11 4859804 | 7050000 |180 FIN SE 28 31 0.013
11 |1 1z T18237 | 7020000 |180 ROS5 HW 25 20 0.00%9
12 |0 13 427280 | 7490000 | 240 FIN SW 40 7 0.005
13 |1 1a 587300 | 7700000 |100 HCOR HW 32 a2 Q.007
14 |0 17 eeT085 | 7eB0000 |170 ROS5 FLAT 31 21 0.015
15 |0 18 584611 | 7550000 | 28O FIN N 42 1 0.008
il 16 |0 15 514744 | 7580000 | 280 FIN 5 30 31 0.00%9
17 |0 20 710133 | 7570000 | 210 ROS5 SE 35 1 Q.007
ig |1 21 4359900 |7e50000 |280 HCR W 23 1 0.005
IL:1:‘ 0 22 734135 | 7670000 |100 ROS FLAT 44 21 0.012
] 1]




(Pre-)Select Variables

TU

WIEN

File Edit Select Statistics Worksheet Diagrams Maps Text & Symbol Ad

Jata set:
Script Win
LRAELS
1nvis]
summa i
f.hist
make S

make S
select

i~
Qutput Wi

1] 7

> make
Subset

> make

" Select Variables: KOLA95_Chor =

Variables (pick one to select resp. to deselect)

Ag_INAA

Al203

Al _XRF
E
As_INAA

ASP

EE
Au_INAA

B
E
Ba_INAA

Be

Bi

Br_IC

Br_INAA

Ca

Ca_INAA

Ca0

iy

Selectall
Deselect all ¢

S




View Data Set

e Numerically

e Graphically
— Boxplot
— Density Trace
— Xy-plot
— Ternary Plot
— Histogram

— Scattermatrix (Draftman)
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View Data Set

=

*CO0 YOO

2479e0 | 790000
FA00Z3 | 7eE0000
498651 | 7e70000
FH915Z | 7a70000
437050 | 7Ee0000
FoZ10e | 7e30000
231eE7 | 7B30000
52013 | 7e80000
BZEY99 | 710000
489804 | 7R20000
18237 | 7BZ0000
427280 | 7450000
o9/ 300 | 7700000
BE/0ED | 7BES0000
294611 | 7520000
ol14744 | 7580000
10133 | 7570000
439900 | 7ea0000
734133 | Fe70000
FEFO9E | 7200000
Bz4400 | 7540000
B=7700 | 7480000
38bbde | 7540000
F13892 | 7740000
379500 | 750000

I
uu]
—
L
I
I

Wi = on || 2 ) L I

o o ~J) o O | L) B2

=
i
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Boxplot

X = Boxplot: KOLA95_Chor

=] [x]

Plot title: |

Variables (pick at least one
of the Selected Variables)

Al2 [\
Cal
Fe
Al203
B
Ba
Co_IMNAS
Zn —
Bi
Ca J
[ Leog
[ Motch
[ Horizontal
[~ Add plot to existing one
[~ Identify outliers with mouse
% Further details
Plot by subsets... Plot by groups... I
Ok Cancel

X =M Groups: KOLA95_Chor

[x]m] [x]

Group Variables (pick one}

=

Ok I

A

-

i

Cancel

Select Group Elements: KOLA95_Cho

Mames of "COUN" (pick one to select resp. to deselect)

FIM

Ok

Select all
Deselect all

Help

)
"

Deselect |

Help I
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Boxplot

I~ R Graphics: Device 2 (ACTIVE)
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Density Trace

Plot title: |

Variables (pick at least one
of the Selected Variables)

A [y

Fe

=]
Ba

Fdj]
Bi

Cal

AlZO3

Co_ INAA

CENN | /

~

Log-scale

Plat by subsets... I Plat by "COUN™ FIN, NOR, RUS

D

LN

x-Axis
Lines
Legend ON
Additionals

Generate new plot

OK Cancel

Help

Deselect
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Density Trace

R Graphics: Device 2 (ACTIVE)
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Density Trace

De Det3 OLAS 0 [=]o
Plot title: | Group Level(s): Al: FIN Al: NOR Al: RUS Ca: FIN Ca: NOR Ca: RUS
Type: Isoﬁd j Idas.hed j Idotted j Idotdash j I](mgdash j Iiw{:dash j
Color: |red i |green3 1 |b1ue [ |rnagenta v |yeHow i |c5ran i

Variables (pick at 14
ofthe Selected Va
r— g B g g i
Cal
Fe
WI205

B
Ba OK I Cancel I Help I

Co_INAS
Zn

Bi

/

[~ Log-scale

Plot by subsets... I Plot by "COUN™ FIN, NOR, RUS Deselect

x-Axis
Lines
Legend ON
Additionals

" ee

<

Generate new plot

OK I Cancel Help




Density Trace

X R Graphics: Device 2 (ACTIVE) BENE
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o i
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Xyplot

Plot fitle: |

of the Selected Variables)

=

X-variable (pick one

Log-scale

FPlot by subsets..

Y-variable (pick one
of the Selected Variables)

[~ Log-scale

Flot by "COUN™ RUS, NOR I

X-Axis
y-Axis
Symbols

Legend OFF
Additionals

Generate new plot

Ok

Cancel

A

Deselect |

Help
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Xyplot

- R Graphics: Device 2 (ACTIVE) M=1Ed
= .
D ]
3 & *
i
—
D .
i
L
]
i
D —
R
= =2
g 87
._:E
i
)
D et
i
i #
]
i
S p—
— s £
[ | | | [
§ 20000 40000 G000 20000
Al [madag]




Xyplot: Specifications

A= Xyplot: KOLASS Chor

E B

Plot title: |

X-variable (pick one
of the Selected Variables)
5
Cal
Fe
Al203

Y¥-variable (pick one
of the Selected Variables)

lagz

Ea{)
Al203

B

EBa
Co_INAA
Zn

Bi

Ca

=

KOLA95_Chor, x-axis (var. "Al2")

Margins: boftom: |5 top: |4 {lines!)

Limits: min: |NA max: |NA

font: Ipiaintexr_ j size: |1
Line type: Isniid j line width: |1 color: Ihiack j

| Tick marks, numberofticks: [10

Label: |A12

[T Log-scale [T Log-scale
[v Tick labels: s=ize: |1 font: Ip!ain text j
Plotb bsets... Plot by "COUN™: RUS, NOR
iR i g [ Grid: type: |dashed ~| color: |red > width: |1
v x-Axis v Frame (additional, in black)
" y-Axis
*  Symbols [ Jitter points, factor: |1_
" Legend OFF
" Additionals ‘ Ok | Cancel Help
v Generate new plot
oK Cancel Help I
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Xyplot: Specifications

A Xyplot: KOLASS Chor

Plot title: |

X-variable (pick one
of the Selected WYariables)
12
a0
e
12003

L

o_INAA
n
I

CTNOTDE O

a

[T Log-scale

Plot by subsets... I

Y-variable (pick one
ofthe Selected Variables)

Flot by "COUN™ RUS, NOR I

T aAxis
7 y-Axis
*  Symbaols

" Legend OFF
Additionals
[w Generate new plot

~

Ok

Cancel

Plot Symbols With Identification Numbers :

X =M Xyplot (Details): KOLA95_Chor [=m] [x]
Group Level(s): RUS NOR
Plot symbol: |s-B I |33 [0
Plot color: |red Iy |green3 (%
Size: |1 1
‘ oK I Cancel Help I

1065

13 5

14}/

15 |

174

18 ¢

19 ¢

20 @

21D 22 [ ]

23§

24A

ZEV

Cancel I

Help
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Xyplot M

I R Graphics: Device 2 (ACTIVE)

= i
@ % = s
= L Groups: COUN
e ' i RUS
- + NOR
C’J ......
Lo
i
T T
2 3
¢ 8
D ......................................
O S S
i
Lo
£ X
L]
L
i
L]
e i
[ [ [ [ I
0 20000 40000 GO000 20000

Al [migfka] 29




Worksheet Menu

" “Worksheet Menu =

15

10

Worksheet

{double click to activate frame)
]

1 W

Red = active frame

25

New frame

Clearffill active frame |withthe color |transparent ]

Delete active frame |

Refresh window |

Clear worksheet |
Modify a frame by its numerical coordinates

left bottom corner right top corner

X 0 X 825

Y 9 Y [18
set

’ v
< |ENLARGE > | > |DECREASE < |
] =

cancel | HELP |

[

-
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Filled Worksheet

L
=
=
]
<5

ics: Device 2

- R Graph

Chor$Al

togram of KOLAS5

His
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T
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Mapping: Boxplot

R Graphics: Device 2 (ACTIVE) =
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Mapping: Proportional Plot

“""R Graphics: Device 2 (ACTIVE) ©

L ]
L ]
o ]
b=
= , ; Fe [mg/k
k% W o T ‘ 92%]0
o e e n s s 32520
* a . [ J
S ¥ e omm s Mg AR = 19380
2 = o e ® R LS ~ 16500
@D e A B = 14700
B i o B = 13160
2. S REER .. - 11300
8 . " : :-"' ."...-.. - 9720
B e W, T
E 5 » -‘ ‘D o ) g ...l .- .... g ] :. . [ ] .
L - » -.. " "l- o - -.' i i .'. . - .." .‘
L e Al L
8 ¢ tREe -.I v @ o , . &
2 W T SEER
~ @ gt Y ® T e e
& - »
& - .. . ER ] L K]
= . c. .o - ; . ‘..‘,-ﬂ...’
8 - .‘ ks . 1-' ‘....: -'
L= [ - & . 3 £ » Yy
B .I. . " - -..». ...‘ .. . '- . -
h - . ' .. - . to .- -
o - e . e '
o ] a8 [ ] . - 2
D » . - » +*
8 i .l . .. ) . 3 .-. . ‘. [ ] a .
= i N e
M~ 0 50 100 km
[ [ [ [ [ [ [
3e+05 424056 5e+05 be+05 7e+05 8e+05 9405




Mapping: Using Background Maps

Cu [mg/kg]
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Principal Components

WIEN

- Principal Component Analysis: KOLAQS_Chor;{Ej}?

Variables (pick several of the Selected Variables)
AN

. oelect all
J ~ Deselect all
/

M Log-transform

Use of

_| Previously Calculated Principal Components
M Correlation (Standardization)

_| Robust Covariance Matrix Estimation

Flot Type
M Screeplot

M Biplot

Name for the object to be returned

Iprincomp.obj .

Default

‘ OK Cancel |

Help
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Principal Components

Output Window

Suhmill

> summary (princomp.obd)

Standard deviaticn
Preportien ef Varlance
Cumulative Proportion

Standard deviaticn
Proporticon of Variance
Cumulative Proportion

Importance of components:

i
0.
0

BC1 BCZ

; 98808ds 1.01b8b22 1.
3954866 0.2297808 0.
.3954866 0.6252674 0.

PEo B

0.65051344 0.53951065
05
U. 923322560 . 25242967

04231677 0.02910717

> primcomp.obi ©— princonmpbAS (data=KOLAYS Cher, vers=c("AL"™, "Ca0" . "Fa" , "ALZ03

BECS pC4 IZa8s
0274947 0.9298835 0.79809531
1055744 0.0864683 0.06369561
7308418 0.8173101 0.88100572

BCH Behe BULLD
0.44207959 0.382:5354]1 0.35872949
0.01954344 0.01515821 0.01286868
0. 9919751 .968713L32 L.00000000

" "
r
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Principal Components

" Screeplot. KOLA95_Chor

Plot Title:

KOLAY5_Chor

X-axis Label: |Principal Component Number

Eigenvalues Details

Axis Label:

Plot Color;

Plot Symbol:

Plot Symbol Size:
Line Type:

Line Width:

Eigenvalue

gray32

L« |4

51

1

dashed

[ |

1

Cumulative % Details

(click for ‘Select Color' menu)
(click for ‘Select Symbol' menu)

Axis Label: Cumulative %
Plot Color: red 7
Plot Symbol: s4 7
Plot Symbol Size: |1
Line Type: solid 5
Line Width: 1

OK Cancel

(click for ‘Select Color' menu)
(click for ‘Select Symbol' menu)

Default

Help
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Principal Components

WIEN

“""R'Graphics: Device 2 (ACTIVE) 2

KOLA95_Chor
% = - 8
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Principal Components

T Biplot KOLAG5 Chor &

X-variable (pick one)

PC2
PC3
PC4
PC5

Scores Details
Plot Color:

Plot String:

Plot String Size:

Loadings Details
Arrow Color:

Arrow Head Length:
Plot Symbol Size:

OK

Plot Title: |KOLAS5_Chor

(I

Y-variable (pick one)

PC3
PC4
PC5
FC8

gray32 -« (click for 'Select Color' menu)
+
1
red -~ (click for ‘Select Color' menu)
0.1
1
Default
Cancel Help
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Principal Components

“""R'Graphics: Device 2 (ACTIVE) 2
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Principal Components: Export M

g —

“Export Principal Components: KOLA95_Chor ©

Select ‘princomp’-Object:

princomp.obj E

‘ OK ‘ Cancel Help
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Summary M

e DAS+HR is user friendly

e cnables to construct complicated R-commands via the GUI

e high repeatability (fast prototyping)

e using of subsets (of variables/observations)

e emphasis on graphical analysis.

e Finally: Embedding of new functions should not be diffi-
culttn
35



Summary M

e See
http://www.statistik.tuwien.ac.at/StatDA /DASPpIlIusR
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Book: Applied Statistical Data Analysis m

Clemiens Beimann : Peter Filemoser - Robert Gamett - Budodf Duttor

Statistical
»Rat&i\ :
Analysis

~ Explained

Applied Environmental Statistics with R

nAWILEY

DAS+R a companion of
this book (Wiley, 2008).

Emphasis:

e Spatial Data

e Strong Graphical Tools

e Data from
Geochemistry

e Little Mathematics

e Provided Software:
DAS+R 37



