OCcHOBBI OMOCTATUCTUKHA

AHann3a pasnnunm Mmexay.
pPymRamMu



Paznmumss MExX Iy FpyIaMA

KayecTBEHHbIE [NEPEMEHHBLIE
0%

KonmnyecTBeEHHbLIE NEPEMEHHBLIE
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KayecTBEHbBIE IEPEMEHHBIE

|apHBIE HABSIIOAEHNS

I

IHe napHblie HaboaeHNS



[TapHbIC HAOJIOACHS

Metoa McNeimar (b - Yyncro nap, B KOTOPLIX Y WL,
NOABEPrLIMECH BO3AENCTBMIO 3aD0rIEBAHNE Pa3BUIOCh, a Y
KOHTPOSBLHBLIX MWL - HET. € - YACIO Nap, B KOTOPLIX Y MWL,
NOABEPFLUMNXCS BO3AEVNCTBIUIO 3ab0/EBAHNE HE Pa3BUIIOCh, a Y
KOHTPOJSIbHbLIX PAa3BUIIOCH )



KauecTBEHHBIE IIEPEMEHHBIE

Tabnuua 2x2 unu YeTblpexnosibHaga Tabnuua
0N HernapHbIX HabnogeHum



Hemapabie Ha0I0cHUs

Bce uactorkl bomee 5 - Kputepun X2

XoT4d Obl 0gHa YacToTa MEHEE S -
TOYHbLIV MEeTOA PuLLEPa NI KPUTEPIM
¥2 ¢ nonpaskon Vetca Ha
HERpPEpPLIBHOCTL



1L
1/l

| N |
=
-
CL
@
AW
N\
N
-/?

) _ (a*d—b'c)z'N
(a+b)e (a+c)s (c+d)e (b+d)




Kpurepuin X?

Ecnn Tabmnua, 6omblie Yem 2x2 (r - Konn4ecTBo
CTPOK, C - KONIMYECTBO CTONOLOB)



Tounbki MeTo1 DHinepa

IpIMO€Ee BBIMVICTHIEHVE BEPOATHOCTM
cllyYyanHoro opmMpoBaHnsg AaHHOW
Tabnvubl. Pacyet BecbMa CIoXeH, HO
NogaepKnBaeTcsa DosbLINHCTBOM
NporpamMm



AHAJIN3 KAYECTBEHHBIX EPEMEHHBIX

Nonparametnc Statizhics

) - Cancel |
Monparametric Statistics:

%% 2 x 2 Tables X1/¥1/FPhil. McMemar. Fisher exact  Select the desired
]{’ Obzerved versus expected XI :':::r}uﬁ:;:r:errn:
ﬁ Correlations [Spearman, Kendall tau. gamma])

W ald-Wolfowitz runs test

Mann-Whitney U test

K.olmogorov-Smirnoy two-sample test

]

= Kruskal-'Walliz ANOYA, median test

[EE] Sign test
Eﬂj Wilcoxon matched pairs test
EE{ Friedman ANOYA & Kendall's concordance

gliol
10010 Cochran [ test

; E
Al |
Il o

gl Ordinal descrptive statistics [median, mode, .




AHaJIN3 KAYECTBEHHBIX [IEPEMEHHBIX

2 x 2 Tables

Enter the requencies
for the 2 x 2 table:

[15 E [15 E
e
E E :r-ler I::EJ'% r‘EI_::_','-tEEJItE!; E"'IE!FI
chck LE.




AHaJIN3 KAYECTBEHHBIX [IEPEMEHHBIX

'-T_-E 2 x 2 Table [new.sta]

Continue...

Frequencie=

Percent of

Frequencies,

FPercent of

Column totals

FPercent of total

Chi—=guare (df=1)

V—=gquare (df=1)

Yates corrected Chi-s=guare

Fhi—=guare

Fisher exact p. one—-tailed

two—tailed

McHemar Chi-sguare (A-D)

Chi—-=quare (B-C)

28, 846%
2

3. 8465
17

32, 692X
9.65
9,47

7. 88
.18564

.46
0,47

Column E‘

=10} x|

FEow
Totals=s

=

15
26.,846%
20
38, 462%
35
67 .308%

p= 0019

L0021
L0050

L0018
L0025
L4990
LH03E

30
57.692%
22
42, 308%
52




AHaIN3 KaUeCTBEHHBIX MEePEMEHHBIX (SAS)

Y2 SAS - SAS a

FPROGRAM EDITOR
Command ===> g

AP0l data new: input RF D w:
AB0B2 cards:

AepB3 1 1 15

ABRB4s 1 8 15

pepes 6 1 2

ABRB6 B B 20

pepa;?

AB008 proc freq data=new: weight w: tables RF=D /CHIS(Q: run:
ABBe9

ABe106

ABe11

0ee1?2
AAA1 3




AHaIN3 Ka4eCTBEHHBIX IepeMEHHBIX (SAS)

Y2 GAS - SAS

SAS 23:13 Monday, June 6,
STATISTICS FOR TABLE OF RF BY D
Statistic

Chi1-Square

Likeli1hood Ratio Chi-Square

Continuity Adj. Chi-Square

Mantel-Haenszel Chi-Square

Fisher's Exact Test (Left)
(Right)
(2-Tail)

Phi Coefficient

Contingency Coefficient

Cramer’'s ¥

Sample Size = 52
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KoimnmyecTBEHHBIC IIEPEMEHHBIE

[1Be rpynnbl
1%

Bormee OByx rpymnn



JIBE rpyIiIib]

lapHble HabAEHNS

I

HenapHble HabMAEHNS



[TapHbIe HAOIOACHMS

HopMarnbHOE pachpeAesiEHNE - MapHbIV
-Tect

OTnNYHOE OT HOPMAarbHOIO
pacnpeaeneHne - TECTbl 3HAKOB,
BunkokcoHa



[TapHbIN t-TECT

[1Ba BapmaHma pacnonoXeHnsd AaHHbIX:
— PasHocTV B 0HOW KOMOHKE (A0-Mocsie)

— J[1BE KOJIOHKW (MPUHSATO B CUCTEME
Statistica)



1/l

1L

A3HOCTM

IlapHbIY

PROGRAM EDITOR
ommand ===>

ROJIOFHRE

data new;
cards;
29
-18

4]

43

4]

4]

16

4]

23

33

26
-30
49

49

8

. Fun;

\»L

i
1 ap2yYalap
= 1CCT

input BD_diff;

var BD _diff;

proc univariate data=new;




VYari1able=BD DIFF

N

Mean

Std Dev
Skewness
UsSS

CY
T:Mean=0
San Rank
Num ™= 0@

Moments

15

15.2
23.10112
-0.214406
11330
155.9284
2.483822

Sum Hgts
Sum

Variance
Kurtosis

CSS

Std Mean
Prob>|T]|
Prob>|5]

23
UNIVARIATE PROCEDURE

38 Monday,

15

228

261. 7429
-0.64662
7864 .4
6.119602
0.0263
0.0410



[TapHbIN t-TECT

Basic Stahistics and Tables

Al Descniptive statistics

m Comrelation matrnices

% t-test for mdependent samples
ﬁ t-test for dependent samples
== Breakdown & one-way ANOVA
Z#HH Frequency tables

:... Tablez and banners

"t',,,ﬂh Probability calculator

[Fh Other zsignificance tests

Cancel ‘

F:_': Open Data

ThsEs | o ‘




[TapHbIN t-TECT

T-Test for Dependent [Comrelated] 5Samples

[ Variables:

First hst: BP Cancel
Second list: BP1

[aa5d] Box & whizker plots et & | Lo |

[ wWeighted

Display
moments

" Matrix of t-tests [means. differences]

{* Detailed table of rezultz DE =
Options ‘ Wl -1 \

[~ Casewise deletion of mizsing data
[ Digplay long variable names

:'T-E T-test for Dependent Samples [2f36] zta]




HemapaMerpruuecKkne TECThI

ECT 3HAKOB - [PYObLIN, HO NMPOCTOMN

[0 nocrne 3HaK
10 15 +
8 9 +
30 35 +
1 4 +
9 10 +
15 21 +

no Tabnvuam ang 6 (+) p=0,05



Tect 3HaKOB

5. — 17. 4-13 29. 8-21 41. 13-28 53. 18-35 65. 24-41 77. 29-48 89. 34-55
6. 0-6 18. 4-14 30. 9-21 42. 14-28 54. 19-35 66. 24-42 78. 29-49 90. 35-55
7. 0-7 19. 4-15 31. 9-22 43. 14-29 55. 19-36 67. 25-42 79. 30-49 91. 35-56
8. 0-8 20. 5-15 32. 9-23 44. 15-29 56. 20-36 68. 25-43 80. 30-50 92. 36-56
9. 1-8 21. 5-16 33. 10-23 45. 15-30 57. 20-37 69. 25-44 81. 31-50 93. 36-57
10. 1-9 22. 5-17 34. 10-24 46. 15-31 58. 21-37 70. 26-44 82. 31-51 94. 37-57
11. 1-10 23. 6-17 35. 11-24 47. 16-31 59. 21-38 71. 26-45 83. 32-51 95. 37-58
12. 2-10 24. 6-18 36. 11-25 48. 16-32 60. 21-39 72. 27-45 84. 32-52 96. 37-59
13. 2-11 25. 7-18 37. 12-25 49. 17-32 61. 22-39 73. 27-46 85. 32-53 97. 38-59
14. 2-12 26. 7-19 38. 12-26 50. 17-33 62. 22-40 74. 28-46 86. 33-53 98. 38-60
15. 3-12 27. 7-20 39. 12-27 51. 18-33 63. 23-40 75. 28-47 87. 33-54 99. 39-60
16. 3-13 28. 8-20 40. 13-27 52. 18-34 64. 23-41 76. 28-48 88. 34-54 100.39-61



Tecr BnikokcoHa

|0 cmne npuMepPHOo paBeH t-TecTy Ang
CBA3aHHLIX COBOKYMHOCTEN ECh
NPUMEHAETCH Ha HopManbHOM
pacnpeaeneHnm



Tecr BnikokcoHa

Monparametric Statistics

f* Nonparametric ztatz " Distribution fitting

Monparametnc Statistics:

Cancel |
||

=i 2 ¥ 2 Tables XI/VI/Phil. McHemar, Fizher exact  Select the desired
2 honparametnic

]{ Obzerved verzsus expected Xl technique.

ﬁ Cormrelations [Spearman. Kendall tau, gammal

wald-Wolfowitz runs test

Mann-Whitney U test

K.olmogoroy-5Smirnoy two-zample test
#2 Kruzkal-‘Wallis ANOYA, median test
4| Sign test
ﬁl‘w’ilcuuun matched pairs test
DE{ Friedman AMOVYA &k Kendall's concordance
inaid Cochran O test

il Ordinal descrnptive statiztics [median, mode, __ ]




Tecr BnikokcoHa

"lul.l"ilc:u:-mn Matched Pairz Test

L] Yanables

Yanable list 1: BP Cancel |
Yanable hst 2: BP1

Box & whisker | pree | O w

‘-E'w'ilc:u:mn Matched Pans Test [sf36]. sta)

Continue...

C25. 0000 4.444085




Tect Buikokxcona (SAS)

data new; input BD1 BD2 @@);
diff=BD2-BD1;

if diff EQ O then delete;

else absdiff=abs(diff);

cards;

76658267 79 7085 70 72 60 75 60 86 80
80 71 77 61 79 59

; run;

proc rank out=rang;

var absdiff;

ranks absdiff;

run;

data _null_;

file print;

set rang end=end;

if diff GT O then do;
TPOS+absdiff; N TPOS+1;

end;

if diff It O then do;
TNEG+absdiff; N TNEG+1;
end;
if end then do;
minsumme=min(TPOS, TNEG);
N=N_TPOS+N_TNEG;
Z=(MINSUMME-
(N*(N+1)/4))/SQRT(N*(N+1)*(2*N+1)/24);
P2=ROUND(PROBNORM(Z)*2,.0001);
put " Wilcoxon test for dependent sample’;
put’ 'l
put 'Z-Approx.:'z @30 "2-tail probability = ' P2;
put ‘'Number positive ranges: ' @40 N_TPOS 8.0/
'‘Number negative ranges: ' @40 N_TNEG 8.0;
put 'Sum of positive ranges: ' @40 TPOS 8.0/
'Sum of negative ranges: ' @40 TNEG 8.0;
put 'Number of cases: ' @40 N 8.0;
end;
run;




Tect Bunkokcona (SAS)

SAS B:34 Monday, June 6

Wilcoxon test for dependent sample

—Approx. :—-2.803059553 2-tail probability = 8.0051

umber positive ranges: B
umber negative ranges: 16
| Sum of positive ranges: A
Sum of negative ranges: )
Humber of cases: 10




Tectbl It HE3AaBUCAMBIX
" » COBOKYITHOCTEN

HopmarnbHoe pacnpemeneHne (-tecr)

VIHoe pacnpemeneHne:

— pasnnyung cpeaHnx (MeanaH) - TECTh
MaHHa-YnTHn, BaH-aep-BapaeHa

— pasnnyHad dpopmMa pachnpeaeneHns -
TecThbl Banbaa-BonsaoBuiia,
Komnmoroposa-CmMmypHoBa



t-TecT I HE3ABUCUMBbBIX
COBOKYITHOCTEN

CambIv pachpocTpaHEHHBIV TECT:

— 3aTeM 3HayeHue t cpaBHBaEM €
TabnyHbIMu, df=n-1



t-TecT I HE3ABUCUMBbBIX
" » COBOKYITHOCTEN

Bazic Statiztics and Tables

ol Descrnptive statistics

ﬁ Correlation matrices
Cancel

El t-test For independent samples

Eﬂ:j t-test for dependent samples
E Breakdown & one-way ANOVYA
:HH Frequency tables

% Tables and banners S
':_',,,ﬂh Probability calculator ,—7 Open Data

I Other significance tests aeatd | Fon ) |




t-TecT JJIs HE3ABUCUMBIX COBOKYIIHOCTEN

T-Test for Independent 5amples [Groupz]

Input file:

Grouping: SEX
Dependent: PAR

Code for Group 1: I D ouble-click

od i th st 'waﬁd

@ VYanables:

ko
Code for Group 2: I

Options

[” Casewize deletion of missing data

[~ Display long variable names

[ t-test with separate variance estimates

[ Multivariate test [Hotelling's Tl

[~ Levene's test [homogeneity of variances)
[~ Brown & Forsythe [homog. of varianceg]

One record per case [use a grouping yariable] j

Cancel |
- o | o w
ve field

[ Weighted

moments

DF =
‘ w1 € N

Box & whizsker plot

LCategonzed hiztograms

Categonzed normal prob. plots

[ |EEl
m |i|i

|i
[

Cateqg. detrended normal plots

G
e

Categorized zcatterplot

i Grouping: SEX: non: 1-myxcrof. 2-xeHcEuin [eysenk._stal
STiC Group 1:
' Group 2:

L 013099




PROGRAM EDITOR

t-TecT sl HE3aBUCUMBIX COBOKYITHOCTEN

(SAS)

Command ===> g

0001 data new: input ch group @Q@:; cards:

PRBRZ 220 1 219 1 240 1 209 2 2501 209 2 240 1 230 1 230 1
AAAA3 200 2 240 1 198 2 220 2 280 2 205 2 218 2

51515151/

ARBAS run:

00006 proc ttest data=new: class group: run;

SL1516 0

ARARS




t-TecT I HE3ABUCUMBIX COBOKYIIHOCTEN

(SAS)

N\

SAS 21:01 Monday, June 6, 199
TTEST PROCEDURE
Variable: CH
Mean Std Dev Std Error Minimum

8 233.6200000 10.790599794  3.81696168 219.0000000 250.000

8 206.3700000 9.89859297 3.49968111 196.060060006 220.000

DF Prob> T}

Unequal 9 2621 13.9 0 .0001
Equal 9.2621 14.0 B .0001

For HB: VYariances are equal, F' = 1.19 DF = {(7.7) Prob>F' = 0.82471




O1IMYHOE 0T HOPMAILHOTO paCHpeAciCHIE

5 Kpntepun PoseHbayma
— OT1copTypoBaTh 06€e rpymnkl

— [oAcynTaThb KONWYECTBO HABMOAEHN BHE MNEePEKPLITUA,

CPaBHUTE C TabANYHbIMW
11 12 13 14 15 16 17 18 19 20 21 22 23

11 6
12
13
14
15
16
17
18
19
2.0
21

O J 1 J 1 J 1 J Oy O
] J J J J J4 1 J Oy O
] J J J1 1 I Oy O) O
] J J 1 1 —J1 O) O
] 1 1 J1 1 o) O
~J 1 J 1 1 O
] J 1 J 1
] 1 J

—



O1TIMYHOE 0T HOPMAJILHOTO pacnpez[eﬂeHHe

. j=¢ Monparametric Statistics

* Nonparametric stats ™ Distribution fitting

) L Cancel |
Nonparametnic Statistics:

m% 2 x 2 Tables XI/¥1/Phil. McNemar, Fizher exact 5Select the desired
hiohparametric

}f Obzerved versus expected Xl technique.

ﬁ Cormrelations [Spearman, Kendall tau, gamma)
;:I W ald-Wolfowitz runs test
E' Mann-Whitney U test
1< Kolmogorov-Smirnoy two-sample test
% Kruszkal-‘Wwallizs ANOYA, median test
E“"’El Sign test
EE Wilcoxon matched pairs test
E : Friedman ANOVA & Kendall's concordance

E%u?u Cochran Q test

o Ordinal descnptive statistics [median, mode, .. )




O1IM4HOE 0T HOPMAILHOTO pacpeAciCHIE

Select indep. [grouping] variable and dependent wanables 7] x|

15PORN
Cancel |

14-ZAST
155TID
16-DOMI
H7-0TVR
18-VOZB
19-BI0L
20-AGRE
uDov 21-Q1
1-KONF  22-02

P Phe Paa Pme P Fa P P PP P

4 FAlA 3
Select.ﬁ.ll Splead Zoom | Select AII Spread Zoom |

Indep. [grouping] arnable: Dependent vanable list:




O1Tin4HOe 0T HOPMAJILHOTO pachpeacicHue (SAS)

PROGRAM EDITOR
Command ===> g

00001 data new: 1nput test x group BE@: cards:
peBe? 12 1 141131991 151161 141 18 1

BABA3 A 2 3 2 22 5 212 2 3 2 6 2 14 2
pRaRs -
BABAS run:

ABAA6 proc nparlway data=new: class group: run:

Bove /



SAS 22: 24 Monday, June 6, 1994
HNPAR1WAY PROCEDURE

Wilcoxon Scores (Rank Sums) for VYariable TEST X
Classified by Yariable GROUP

Sum of Expected Std Dew Mean
GROUP N Scores Under HO Under HO Score
1 3 96 . 5000000 68.0 9.47980309 12.8625000
2 3 39 .5000000 63.0 9.471980309 4. 9375000

Average Scores were used for Ties
Wilcoxon 2-Sample Test (Normal Approximation)
(with Continuity Correction of .5)

5= 96.0000 £= 2.99362 Prob > {Zi = 0.0031
0.6099

T-Test approx.



SAS 22:24 Monday, June 6, 1994
HPAR1WAY PROCEDURE

Van der Yaerden Scores (Normal) for VYariable TEST X
Classified by VYariable GROUP

Sum of Expected Std Dew Hean
N Scores Under H@ Under HB Score
3 0.08806197 0.0 1.74194211 0.636070997
8 —5.08856791 0.0 1.74194211 -.636070997

Average Scores were used for Ties

Van der Waerden 2-Sample Test (Normal Approximation)
S= 5.08857 = 2.92120 Prob > {Z} = 0.0035

Van der Waerden 1-Way (Chi-Square Approximation)
CHISQ= 8.5334 DF= 1 Prob > CHISQ= 0.0035




AHaI3UPYETC 00JICE ABYX IPYIIII

[Ipobriema npv aHannse HECKOSMBKMX FPYIN - PE3Koe
NOBLILLUEHNE BEPOATHOCTI anbda OLUNOKY (OLLVBKY
nepBoro Tuna). OHa NoBkLILLAETCH B COOTBETCTBUN C

dOopMYyIown:

[AEe N - YMCHo cpaBHeHUW. Tak angd 5 rpymmn
KOJIMYECTBO CPABHEHMN 24, NO3TOMY. OLUMbOKa paBHa
0,71



AHaI3UPYETC 00JICE ABYX IPYIIII

Criocobbl MHOXKECTBEHHOIO CPaBHEHWUS:

— MeToa BEoHmEPPOHN - YPOBEHL 3HAYNMOCTI
[OHWKaETCH B COOTBETCTBMN C KONNYECTBOM
CpaBHeHMN. Ang npeabiayluieno npyumMepa ypoBeHb
3HaunmocTy He 0,05, a 0,05/24=0,002

— WCIOJIb30BaHME ANCHEPCNOHHOIO aHalinaa C
Tectamu post hoc:
» HyHKaH
» HbtomaH-Koyric
» [ bHOKM



Jlncnepcrnonrabs anains3 (ANOVA)

MeTon cpaBHEHNS CpeaHnX, XOTd aHannsypyTcy
avcnepcn. OCHoBHad Naes - pacumntamb AVCHepPCuio
6es yyeTa NnpnHammeXXHOCTU K pasHbLIM fpyrnnam (Bce
13 OAHOW MONYASLUMI) N CPAaBHWTE C CYyMMOW
BHYTPUIPYNMNOBLIX AVCHEPCUA. ECnvi rpynnbl 13
PasHbIX NoNyngumn (MPOTMBOPEYNT HYIIEBOW
MNoTese) aAncnepcns bes yyeta rpynnoBom
NPYHaANEeXHOCTV ByAeT 3HaYNTENBHO DoMbLUIE, YEM
CyMMa BHYTPUIPYMNOBLIX.

[ng oleHK/ OTHOLUEHNS ANCHEPCUI NCTIONb3YEeTcd
cneunansHbIV KputTepun - FE kpytepmnn duilepa



JIncnepcrnonnbin asains (ANOVA)

[Fipymep (KonmyecTBo Fpynn K=2):

2 5 4 5 6 7
CPE THMIE 3 6
IVICIEPC/A 2 2

obLuagd ancnepens 17,5

MoAeNb obbdcHaeT 17,5-2-2=13,5

MSe (mean square error)=4/4=1 (4 - df,.=N-k)

MSm (mean square model)=13,5/1=13,5 (1 - df. .=k-1)
F=MSS/MSE



JIncnepcrnonnbin asains (ANOVA)

Basic Statistics and Tables

Al Descnptive statistics

ﬁ Correlation matrices
Cancel

% t-test for independent samples

(55| t-test for dependent samples
% Breakdown & one-way ANOVA
$H Frequency tables

E Tables and banners —
[— Open Data

':_',,,ﬂh Probability calculator

[ Other significance tests T g | Fio |

Deszcriptive Statistics and Comrelations by Groups [Break

Analysis: | Detailed analysis of individual tables j

[3] WVariables ﬂl
Grouping: FAM ?:%EEE | o |

Dependent: HP [T weighted
moments

EE LCodes for grouping wanables: i
[ Casewise [listwise] deletion of MD =/ {TIHA




JIucriepCroHBbIN AHAJIN3 (ANOVA)

‘. Descriptive Statistics and Cormrelations by Groups - Hea

| DEPENDENT: 1 wariahle: NP
GREOTPING: 1-FAM

EIIE]

T —— s Statistics
L PPPTE e rarassennsennes Plenssnenes sinnssinensteentsenns sessurin nesiesd : I_ Humhe[ DI: Dhse[‘ratiuns [HTLTH

[~ Sums
[~ Standard deviations
[ Display long variable names [~ ¥ariances

[¥ Display long value labels [~ Median and guartiles

Detailed two-way tables

Marginal means | E,E, Categonized box & whisker plot |
Analysiz of Yanance | Categornized histograms
[ Post-hoc comparizons of means | Categornized normal prob. plots
il waene fiffl Brown-Forsythe [Hl]'?'] Interaction plots

Within-group cormrelations| UOptions | = Categorized zcatterplots

b | -
e Beorder factors in table - Plot of means vz. std. devs |




Jinciepcnonnbii aHaiin3 (ANOVA)

& Analysis of Variance (eysenk_sta)

df
Effect

7710 b} 72215 | 199 | DE4APE?

2Dy 2y L Leaby s LS ,yoaoo0la 0 L2 JdoDeLDs ) a,Doaoldse 0 L Uab oy

Alpha level for
critical ranges:

o

fifil Tukey honest zignificant difference [H5D] test |
Hifil Tukey HSD for unegual N [5pjotvoll/Stoline test

Alpha level for highlighting: ,l]5 E




JIncnepcrnonnbin asains (ANOVA)

"E Tukey H5D test; Yanable: NP [Eysenk sta] - O] x|

Continue are =igni nt at < ||E|||||_|_|

igni 1&3111' at p <« 05000 _|




ANOVA (SAS)

MoryT ncrnosib3oBaTbCd ABE
npoueaypbl: ANOVA n GLIVI

— ANOVA ncnosb3yeTtcd angd T.H.
cbaraHcpoBaHHbLIX MMaHOB (B FpymRnax
OAVHaKOBOE KOMMNYECTBO JINL)

— GLM ncnonbayeTtcsa ansg mnbeix ninaHoB

Obe npoLeaypbl MOryT paccynTbiBamb
OTKOPPEKTNPOBAHHLIE CPEAHNE

(MANOVA)



Boeal1
00062
BOea3
00004
00005

BeBe
B0BBS

151510,

PROGRAM EDITOR
Command ===

BoBas ;

ANOVA (SAS)

FUn:
proc anova data=new: class group: model ==group:
means group fduncan: run:



Z Dependent Yariable: X

Error

Corrected Total

R-3

quare
0.822296

ANOVA (SAS)

SAS

Analysis of VYariance Procedure

Mean
Square

310.5462963
6.2916667

Pr > F
0.0001

F Value
931.6388889 49 .36
201.3333333
1132.9722222

C.V.

22.86063

32
30

X Mean
10.9722222

Root MSE
2 .508319

22:24 Monday, June 6, 1994 36 Z




SAS 22:24 Monday, June 6,
Analysis of Yariance Procedure
Duncan’s Multiple Range Test for variable: X

NOTE: This test controls the type I comparisonwise error rate,
the experimentwise error rate

Alpha= 0.8 df= 32 MWSE= 6.291667

Humber of Means 2 3 b
Critical Range 2.408 2.531 2.614

Means with the same letter are not significantly different.

Duncan Grouping Hean N GROUP
A 14.718 1

A
A 14.556

b
12.222 3
2.333 2




ANOVA

Ecnv Heobxoanm aHana 3aByCMbIX
NepeMEHHbIX, TO CYLLECTBYET
HEeCKOJIbKO BO3MOXXHOCTEWN:

— 3aMEHNTb UCXOAHbLIE AAaHHLIE Ha PasHOCTU
1 BbinonHnTL 3atemM ANOVA Ha pasHOCTSX

— BOCIOSIb30BaTLC MOAYJIEM
ANOVA/MANOVA B cucteme Statistica



AHaIN3 3aBUCUMBIX IHHCPCMCHHBIX

General ANOVA/MANDYA

[ Variables Covanates |

Independent [factors): GROUP
Dependent: G-G2
Covanates: none

Codes for between-groups factors: Selected
Bepeated measures [within 55]) design: | 1 repeated measzures factor
Meszted design:
Handom factors:

»
] lzolated control group:

SELEET |
[ Regression approach [Type L, 11, 1ll 55] tets S| D W

For large main effect and non full-factonal designz, hierarchically nested models or designs
with unbalaniced nesting, and miked-rodel [random effect] designs, see alzo the Vanance
Components or Expenmental Design rmodules.




AHaJIN3 3aBUCAMBIX IEPEMEHHBIX

"E Summary of all Effects; dezign: [contr_sta)
1-GROUFP, 2-EFACTOR1

Continue...




AHann3 3aBUCUMBIX IIEPEMEHHBIX (SAS)

00001
00062
00003
00004
00005
00006
0eea/7
000038

00016
00011
00012
00013
00014
60015

-PROGRAM EDITOR

Command ===> g

data prepost: input subj group ¥ pretest posttest;

0pee9 ;

proc anova data=prepost: _
class group: model pretest posttest = group / nouni:

repeated time 2 (0 1);
FUn:




SAS 22:24 Monday, June 6, 1994 =

Analvsis of Uariance_Procedurg
Repeated Measures Analysis of Yariance

Hanova Test Criteria and Exact F Statistics for
the Hypothesis of no TIME Effect
H = Anova SS&CP Matrix for TIME E = Error SS&CP Hatrix

5=1 M=-0.5 N=1

Statistic Yalue F Num DF Den DF Pr > F
Wi1ilks® Lambda A.13216314 26.2656 1 4 0.8069
Pillai's Trace B.86783686 26.2656 1 4 0.8069
Hotelling-Lawley Trace 6.96640625 262656 1 4 0.0069
Roy’'s Greatest Root 6.96640625 26.2656 1 L 0.8069

Analvsis of Uariance_Procedurg
Repeated Measures Analysis of VYariance

Hanova Test Criteria and Exact F Statistics for
the Hypothesis of no TIME=GROUP Effect
H = Anova SS5&CP Matrix for TIME=GROUP E = Error SS5&CP Matrix

5=1 M=-0.5 N=1

Statistic Yalue F Num DF Den DF Pr > F

Wilks’ Lambda B0.32611465 8.2656 1 L  B.0452

Pillai’'s Trace B.67388535 8.2656 1 4 B.B452
s Hotelling-Lawley Trace 2 . 06640625 1 A

Roy’'s Greatest Root “27366#962 1 A



AHaNIM3 3aBUCUMBIX IIEPEMEHHBIX (SAS)

N\

SAS 22:24 MHonday, June 6, 1994 60
Analysis of Variance Procedure

Repeated Measures Analysis of VYariance
Tests of Hypotheses for Between Subjects Effects

DF Anova 5% Hean Square F Value Pr > F
1 90 . 7150000 90 . 150000 11.84 0.0263
A 30 . 666667 1.666667




OTKIIOHCHUS 0T HOPMAJILHOTO
pacIpeaAcICHUS

B npuHumne ANOVA moctanoyHo
yYCTOVNYMBA K HEBOMBLUINM OTKIOHEHNSM

OT HOpMarbHOIo pacnpeneneHnd
[ng saBncumMbix nepeMeHHbIx - ANOVA
no ®puaomaHy

19 HesaBNCMbIX MEPEMEHHBIX -
ANOVA nio Kpyckany-Yosnecy.



OTKIOHEHNS OT HOPMAIBHOTO
T pacipeacIiCH

Nonparametnc Statistics

{* Nonparametric stats " Distribution fitting

) - Cancel |
Honparametric Statistics:

%% 2 x 2 Tables X1/V1/Phil. McNemar, Fisher exact Select the desired
Obzerved versus expected Xl ::I“}'ﬁ:;ﬂ:"r"'
ﬁ Cormrelations [Spearman, Kendall tau, gammal
1= Wald-Wwolfowitz runs test
Mann-Whitney U test

Kulmugurmr -Smirnoy two- sample test

| Wilcoxon matched pairs test
Fnedman AHOY¥A & Kendall's concordance

mm Cochran O test

o Ordinal descrptive statistics [median, mode, .__]




Jlpyrue 3amaun, KOTOPbIE MOXKET

pemratb ANOVA

3aBUCMOCTb KOJIMYECTBEHHOW MEPEMEHHOW OT
HECKOSIBLKMX Ka4YeCTBEHHLIX (HanpMep, Kak Mo,
OTHOLUEHWE K KYPEHWIO W LIBET BOJIOC BIAVNAIOT Ha

CAL)
CoBMeCTHOE AenCTBME HECKOSIbKNX KayeCTBEHHbIX
nepemMeHHbIX (Boilwe iy CAL y GpHOHETOK)

BrinsdHmne HECKOSIBbKUX KaYeCTBEHHbIX U

KOJINYECTBEHHLIX NMEPEMEHHLIX Ha KOJNNYECTBEHHYHO
(MANCOVA) "n

HO 370 y»ke MHOTOMEPHBLIE METOANKM



