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A There are three kinds of lies: lies, damned lies

and statistics
Anonymous



http://statsoft.ru/home/textbook/default.htm
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P <0.05, p <0.001
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STATISTICA Base for Windows v.10 Russian
http://statsoft.ru/

Yy J dz0ozd ) dzZb4B86;46-162. 60 965,50 tc Iz.B

IBM SPSS Statistics Standard

http://www-
01.ibm.com/software/analytics/spss/products/statis
tics/

yJ de@ozd yJ dzL d ¥ $5430 $5 590

GNU SPSS http://www.gnu.org/software/pspp/

R-project http://www.r-project.org/
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Home Edit View Insert Format Statistics Data Mining Graphs Workbook Help Options - ﬁ -5 X
L L Cut creen Catcher || [v] Contro Mormal Graph [mo.. = |& iz | || == election ultiDoc Style ocK Lara =2
C 5 Catch [v] C Is ph[ == [ || =2:S5el oo MultiDec Styl Lock Graph || %E OLE
3 Copy [ Grid &) < '—'-'| Bl T A A7 i==: Graph DGraph Data E| “; Events ~ "3 Object
Past
o Delete [w] Status Bar ||| ¢ | . EfCHcd | == st [T 2 t} Zoom subgraph
& (e 3
Clipboard WView Customize Graph COptions Tools Links
&) Histogram: cpegri A
&) Histogram: konuu Categ. Scatterplot: cpenrui Gann vs. Cymma Gannos EM3
&) Histogram: Cymnmz hakyneTeT: nevedHui, Kypc: 1 Cymma Gannos EM3 = 150,3431+1,0892*x; 0,95 Conf.Int.
~J| | Descriptive Statisti dakyneTeT. nevedHuli, kypo: 2 Cymma Gannoe EMS = 154,2199+1,0828*x; 0,95 Conf.Int.
EI@ Basic Statistics/Tables (/v @akyneTET: I'IE,EI,HE.TPH'—IECKHIH, kypc: 1 Cymma Gannoe Er3 = 113,2554+1,406%x; 0,95 Conf.Int.
&[5 Breakdown results dia (paKyneTeT: neauaTpU4ecKuid, kypc: 2 Cymma Gannos EM3 = 162,1512+0,6709%x; 0,95 Conf.Int.
D Breakdown Table« ;ﬁg
|E| Within-Group Con sa0 |
|E| Within-Group Con 260 |
-] Within-Group Con — 240}
D Within- Group Con 2 220 b
@ = 200}
200
=3 @ Basic Statlstlcsﬂ'ables l{.l"hrI o 160 |
ﬁ Breakdown results dia h 140 ¢
----- |E| Within-Group Con o 120
----- |E| Within-Group Con = 320
----- |E| Within-Group Con é 300 ¢
..... |E| Within-Group Con 2 ggg i
9@ 20 Box Plots (Mluctl in cte = 540 |
----- {5 Box Plot of cpegruii 6 O g
----- @ Box Plot of konuuecTe § 200
----- @ Box Plot of Cymma Ba. = 180}
-l Basic Statistics/Tables (/v :Eg
B@ Correlations dialog 120 | | | | | | L L L L
----- |E| Correlations (lunecr 40 50 60 70 a0 a0 100 40 50 60 70 a0 g0 100
----- @ Correlations (fTncr - 7
NsTeT: nededHsIn NbLTET. Nean WYeCkK
=- @ Basic Statistics/Tables (/v HE - TP T R SAMETD
= @ T-test for independen 5 ‘ 9.95% COHﬁ[:IE'I'IEE|
: D Tt m - 1 P %
Pobe ests; Grouping: w
< > | D Within-Group Comelations {Thaet1 in CEITHCTHKEI” @ Categ. Scatterplot: cpearvit Bann vs. Cynma Gannos ET3 | IIII'
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Fle Edit View Data Transform

Graphs Utiites Add-ons Window Help

. _ - Reparts k

=|W|S| 8 | =l Descriptive Statistcs  #

1:id 7 Tables b

id ; b{ Compare Means ¥

General Linear Mode! ]

Micced Models ¥

1 1 { Comelate b

2 21 { Regesson ]

3 3f | |ovinewr '

Classiffy 3

: ::r : Data Reduction ¥

Scabe 3

6 6m | MonparametricTests  »

7 7 { Time Series »

8 8f (  Survival b

g 9 f i Multiple Response b
10 10 | Missing Value Analysis...

11 1f ( Complex Samples g
12 12m 01/11/1966 8
13 13m 07/17/1960 | 15|
14 14|f 02/26/1949 15
15 15m 08/29/1962 12
16 16m 11/17/1964 12
17 1T 07/18/1962 15
18 18m 03/20/1956 16
19 19 08/19/1962 | 12|
20 20f 01/23/1940 12|
21 21f 02/19/1963 16
22 22 09/24/1940 12
23 23 f 03/15/1965 15
24 24 |f 03/27/1933 12
25 25 f 07/01/1942 | 15|

4 | » [\ Data View £ Variable View f

Linear Regression

hl %@
dbcat salary salbegin Jjobtime prevexp minority ‘
var
3 557.000 527,000 98 144 0
Lnear... 750 88 36 0
Lurve Estmaten... 000 98 381 0
Binary Logistic... 200 98 190 0
Muttinomial Logistic. .. 000 93 138 0
Ordinal... 500 98 &7 0
Probit... 750 98 114 0
Manlinear. .. 750 a8 0 0
Weight Estimation... T50 88 115 0
2-Stage Least Squares... 500 98 244 0
Optimal Scaing... 500 98 143 0
T A 000 98 26 1
1 527,750 314 250 98 34 1
1 535,100 516,800 98 137 1
1 $27,300 $13,500 a7 B6 0
1 540,800 $15,000 a7 24 0
1 546,000 $14, 250 a7 48 0
3 $103,750 527,510 a7 70 0
1| $42.300 314,250 97 103 0
1 526,250 311,550 ar 48 0
1 538,850 $15,000 a7 17 0
1 $21,750 $12,750 a7 315 1
1 524,000 511,100 a7 75 1
1 516,950 59,000 a7 124 1
1] $21.150 $9.000 g7 1™ 1
[« | ol

SPSS Processor s ready




test.sav — PSPPIRE Data Editor

File Edit View Data Transform Analyze Utilities Windows Help

5 2 ST 4 i = R S
Odpri Shrani Go To Case \ariables Poisci Insert Cases Insert \ariable Split File  Weight Cases
1: gender |1 |
| | gender yearBirth fin_code REG id age age r ™ RAD
1 1979 4111 0 1 5 L D
s 1 1993 1011 1a 1 1 p
3 1 1970 1011 39 1 3 3
4 2 1971 1011 38 1 4 i
3 1 19749 101 20 1 3 i
6 2 1972 101 37 1 1 r
7 2 1972 101 37 1 3 E
8 1 1979 321 30 1 2 7
9 2 1976 321 33 1 2 7
10 2 1975 10 1 34 1 3 c
11 2 1991 10 1 18 1 2 G
12 1 1969 10 9 40 1 2 3
13 1 1975 109 34 1 7 i

| ) ?

Data View Variable view

Filter off Weights off Mo Split




&l [Unnamed Workspace] - rkward_welcome - RKWard

¢li--] R Graphics: Device 2 (ACTIVE) - RKWard

|[=][ox]

File Edit View Workspace Run Analysis Plots Distributions Windows §

Device View Edit Window Help

IEREE =] R

4 rkward welcome

[ swiss |

['*| Workspace

Summary

capabilities, as well as to users
computation tasks.

Getting Started

Due to the large differences in
started with RKWard. The first
focuses on introducing the |IDE

The second gives a more hand

This help page gives a rough overview of the most im

By default, this page is shown each time RKWard is s
behavior under Settings->Configure RKWard->Gener
Introduction to RKWard

RKWard is a GUI frontend and IDE to R, a powerful sc
It aims to provide useful features both to experienced

Welcome to R

&0

40

new to R, looking for &

wigs...Education...

print ("4 log of everything that happens")
[1] "A log of everything that happens”

print ("Based on the powerful R language")
[1] "Based on the powerful R language"

|Q Pending Jobs &8 R Cons

[Ready.

«i-l4 Scatterplot Matrix

Variables I Options |

Select Variable(s)

Mame |Label

= ][Objects]
2 .GlobalEnv
T .required
- fix)x
[ swiss
b [z Infant.Mortality
- (2 Fertility
- [z Education
(=) Catholic
[x)Agriculture

Suppoert for long descrif

variable(s): Close

Mame
1 Infant.Mort
2 Education
3 Examinatio

[ Preview

T
m 15 20 25 30 35

T T T
25 30 35

Preview up to date




File  Edit Data Statistics Graphs Models Distnbutions Tools Help

B" Data set: 7P;st@e ] Edit data set][view data set| Model: WiLmearModeH

Script Window

library (mgcv, pos=4)

scatter3d (PrestigeS$education, PrestigeSprestige, Prestige$income,
fit="additive", residuals=TRUE, bg="white", axis.scales=TRUE, grid=TRUE,

74 Linear Model g

Enter name for model: LinearModel 2
Variables (double-click to formula)
icensus &
education |z
income L3

prestige -

Model Formula: BGG@ %i%l DE][D[D
prestige ~ education + income + type

¢ o ‘

ed"““"ﬂn Subset expression

presﬁgﬁ’

<all valid cases>
« | j )

[ o oK, H E3 cancel ] & Reset H © Help ]

income

30000 > library(effects, pos=4

> trellis.device (theme="col.whitebg"

> plot (allEffects(LinearModel.l), ask=FALSE)

History Resize <

education effect plot e
p {1] NOTE: R Commander Version 1.9-1: Sat Sep 08 12:11:18 2012
{2] NOTE: The dataset Prestige has 102 rows and 6 columns.

prestige
prestige

ducation income
gov.administrators

12 14 16 500010000 20000 purchasing.officers

chemists
education income physicists

biologists

architects
type eﬂeCt pl°t civil.engineers
mining.engineers
surveyors
draughtsmen
computer.programers
economists
paychologiscs
social.workers
lawyers
librarians
vocational.counsellors
ministers
university.teachers
primary.school.teachers
seanondary. achonl . teachers
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students <read.csv("students.csv")

students$course- factor(students$coursg
students$course_spec pastebtudents$course” x h stbdéntsSspecialitysep =" ")
students$course_spec— factor(students$course_spéc
sink(" m®~t “Ee . ittt mt O
for(iin 1: Iength(Ievelss(tudents$course spe)){
tmp <- subset(studentsstudents$course spee= levelstudents$course spef])
summary <lapply(tmp[3:5], summary)
print(levelsétudents$course spéf))
cat(\n")
print(summary)
}
sink()
for(iin 3:5){
pngfilename = paste(", © h " aa ™ §st\\a, ™', odmeskstudents)), '.pnd, sep="))
par(as= 2, mar=c(12.1,5.1, 4.1, 2.1))
boxplof(students[i] ~students$course_speglab=gsul{\\.", ' ', names(students]))
dev.off()

}
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$mean
Min. 1st Qu. Median Mean 3rd Qu. Max.
46.00 67.89 74.09 73.17 79.78 91.14

$count
Min. 1st Qu. Median Mean 3rd Qu. Max.
1.00 40.00 43.00 41.08 46.00 56.00

$sum

Min. 1st Qu. Median Mean 3rd Qu. Max.
NA's

130 222 238 230 246 288 1

mean
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HOMep 3aueTkM | farkynbTeT | Kypc |cpedHuid bann |KonuuecTeo oueHoK | Cymma Dannoe EMN3

1 3EIIDE-II'IE,.L'I,HETFIHLI 2 57,318 22 216

2 39471 neuebHblA 1 61,929 14 238

3 38385 neuebHbIA 2 52,769 13 253

4 38865 nevyebHbIA 2 61,677 31 231

5 39486 neyebHbIA 1 55,794 34 246

5] 39107 negnatpuy 2 28,48 23 240

7 39076 negnaTpuy 2 B67.865 37 212

8 38970 neuebHbIA 2 82,147 34 230

9 38850 neyebHBIA 2 62,143 28 210

10 38955 neyebHBIA 2 73,267 30 244
11 38910 neyebHBIA 2 62,964 28 220
12 38340 neyebHBIA 2 57.5 16 155
13 39395 neyebHBIA 1 77,864 44 240
14 39396 neyebHBIA 1 64,429 21 252
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Histogram: cpegHwia bann
K-5 d=,02635, p> 20; Lilliefors p> 20
—— Expected Normal
300 : ;

250

200

150

Mo. of obs.
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Histogram: konuuecTEo oUeHOK
K-S d=,05099, p<,15 ; Lilliefors p=,01
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150

— Expected Normal
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Histogram: Cymma Gannoe EM'S
K-S d=,08394, p<,01 ; Lilliefors p<,01
—— Expected Normal
500 . . . ; ;

450 ¢

400 ¢

350

300 +

250
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200 ¢

150

100

50 r

100 150 200 250 300
X == Category Boundary



Descriptive Statistics ([Tuct1 in cTatucTuka)
Valid N| Mean | Minimum | Maximum | Std.Dev. | Standard
\Variable Error
cpegHui bann 53?! 70,6991 46,0000 91,1450 ©6,12655 0,350687
KONWYECTEO OUEHOK 537 33,7356 1.0000 56,0000 935000 0403452
Cymma bannoe EMM3 528 2214905 130,0000) 300,0000| 24 57008 1,069275
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Breakdown Table of Descriptive Statistics (Iuct1 in cTtatnctuka)
Smallest M for any variable: 528

Ky pC fakyneTeT konudecteo | konuuecTteo | Cymma bannoe | Cymma bannoe | cpeguwii bann | cpegHui bann

OUEHOK OUEHOK Elr> Elrs Means Std_Dev.
Means Std Dev. Means Std Dev.

1 neyebHeIA 41,08000 9,231926 2299530 2774116 T3,1?’233I 0,894486

1 nenuarpudecKnil 34 64463 6.632349 213.5000 21,63658 71,16692 6.390091

2 neyebHeIA 27.,96644 7222727 230.2603 21,83198 70,256835 6,640205

2 nenuarpudecKknil 30, 72650 7558535 207 5913 16.00652 67.56538 6.912787

All Groups 33,73557 9,349999 2214305 24 57008 TD,EEHD?! 8,126554



Cynmma bannoe ElN3

kype: 2

kype: 1

o hh - TYe Y

i
i
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Cateq. Scatterplot: cpegHwit Bann vs. Cymma Gannoe EI'3

akynsTeT: neuebHuid, kype: 1 Cymma Bbannoe EMN3 = 150,3431+1,0892%x; 0,95 Conf.Int.
akyneTeT: neyebHwii, kypc: 2 Cymma bannoe EMN3 = 154,2199+1,0828%x; 0,95 Conf.Int.

tpakyneTeT: neguatpudeckmid, kypc: 1 Cymma bannoe EMMS = 113,25564+1 406™x; 0,95 Conf.Int.
tpakyneTeT: neguatpudecki, kypc: 2 Cymma bannoe ElS = 162,1512+0,6709%; 0,95 Conf.Int.

320

300 |
280 |
260 |
240 |
220 |
200 |

180 |
1860 |
140 |

120
320

300 |
280 |
260 f
240 ¢
220 |
200 b—
180 f

160 |
140 |

120

40 a0 Gl 70 a0 a0 100 40 a0 G 7o a0 a0 100

fpaKynsTeT: nedetHuIA paKynLTET: NEOHATPHYECKMIA

cpeaHwi bann ~a_95% confidence
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Within-Group Correlations (Muct? in cratuctuka)  |Within-Group Correlations ([uctd in ctatuctuka)
Group: kypc:1 dakyneTeT-neYyedHbIN Group: kypc:1 QakyneTeT:-NegnaTpudecKnii
Marked correlations are significant at p < 05000 |Marked correlations are significant at p < ,05000
cpegHui bann | Cymma Bannoe cpegHun bann | Cymma bannoe

\ariables Elr3 El3

cpegHui bann | 1.000000% 0347987 | 1.0000001 0416506

Cymma Bannos EM3 | 0,3479867 1,000000 0,416506 1,000000

Within-Group Correlations (JTuct1 in cTatucTuka) Within-Group Correlations (JTuct1 in cTatucTuka)
Group: kypc:2 dakyneTeT:nedebHBIR Group: Kypc:2 dakyneTeT-neguaTpryeckui
Marked correlations are significant at p < 05000 Marked correlations are significant at p < 05000

cpegHui bann | Cymma bannoe cpegHui bann | Cymma bannoe
Variables Elr3 ElS

cpeaHui bann 1.,0000001 0,431266 | 1.000000% 0,287644
Cymma bannoe EI'3 0,431266 1,000000 3 | 0,287644 1,000000
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Correlations (Ikuct1 in ctatucTrra 8v*537c)

CpeOHuiA Gann

Cymma Sannoe E3




cpeaHui bann
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Box Plot of cpegruii Gann grouped by dakyneter
lluct1 in cTatueTura 8v*h37c

m]
m]
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neguaTpuYecKmi neyebHLIA
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o Median

[] 25%-75%

1 Mon-Outlier Range
o Outliers
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EONHUYeCTBO OUEHOK
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Box Plot of konwuecteo oweHok grouped by dakynster
Iwet1 in cTatucTurka 8v*h3Tc
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neguaTpuyeckii nevebHeIR

thakyneTeT

o Median
[]25%-75%

1 Mon-Outlier Range
o Dutliers

# Extremes
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Cymma bannoe EI3

I_;<6EanTO

Box Plot of Cymma Bbannoe EI'3 grouped by dakyneter
NwcTt in ctatucTurka 8v™537c

320 . .
300 | o
[ 4]
280 -
[ ]
260
240 |
[m]
220 |
]
200
180 | E
160 | 8 B
o 2
140 | o * ]
" o Median
120 . []25%-75%
. - 1 Mon-Outlier Range
neguaTpUYeck i neyebHeIA > Outliers

thakyneTeT # Extremes
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T-tests; Grouping: gakyneTtet (JlucTt1 In cTatncTuka)
Group 1: neyebHEI
Group 2: neguatpudecKni
Mean Mean t-value p

neyebHeld | NeguaTpUuyeckn

Variable i

cpenHun bann 71,73516 69, 39743 3.342?53! 0.000G87

Variable

Group 1: neyebHeIA
Group 2: neguaTpuJyecKnii

T-tests; Grouping: gakyneTet (Jluct1 In cTatucTuka

Mean NMean
nevyebHblA | NeguaTpUYeckn
i

t-value p

Cymma bannoe El3 | 250 1057 210 ,5837 9.35??D4! 0,000000



T-tests; Grouping: kypc (Jluct1 Iin cTatncTuea)
Group 1: 1
Group 2: 2
Mean Mean t-value ‘ p “
Varable 1 2
cpegHui bann | 72 27762 69 09065 4.529?59! 0.000005
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m Honey producing bee colonies (US)
m Juvenile arrests for possession of marijuana (US)

3400 - 100000
§ 3200 4 - 83333
[=]
S 3000 - - 66667
S 2800 - - 50000
g
5 2600 - __ \ - 33333
_E 2400 o N - 16667
220

0 0
90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 Q9

Correlation:-0.933389

Correlation; 0.947091
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