Q”J-JOB'D]@OQO'-JH'D]@ KPUTEDUN.

LonTepyivi CTeloneHTa.
IycnepcnoHHeI adanns ANOVA.

3aHaTue 3




1. CnyyanHocCTb namepeHmn (randomness)

Tak, nonagaHue 3BepA B KOHTPOJIbHYHO UJTA
IKCNnepnMeHTalibHYyO rpynmn AoJ1TKHO ObITb

PaABHOBEPOSATHbIM

. 4
= 4

[Mpymep: ecnu B 0AHY rpynny NOMeCTUTb 3BEPLKOB, KOTOPbIE NePBbIMU

= 2
3

Kriemeka

IN|

"R,

B

M

%}%

BbILLIM U3 KNETKK, a B APYryt — TeX, KTO B HEWN ocTarcs, BbIOoOpku byay

Hecny4yanHbIMK



Memory and Hibernation in Citellus lateralis

M. Colleen McNamara; M. L. Riedesel

Science, New Series, Vol. 179, No. 4068 (Jan. 5

]97'3) 92-94.

of 12 hours of light followed hy 12
hours of darkness for an 11-day period.
All animals spent the same amount of
time in the cold. For the first few days
the animals had free access to food.
Subsequently, food was withdrawn in
varying amounts to encourage entrance

into hibernation. Some animals hiber-
nated while others did not. Bouts of

hibernation were monitored by placing
5 JANUARY 1973

g A0F
g /
u 30_ ,
/
20} /
10 P
o
% T Z 3 4 5 =& :
Time (weeks)

. At the end of the 11 days in
Id all animals were housed in the

ory for 24 hours before testing
tention (test A), and given free
to food and water. Two days
esting the animals were returned
hibernaculum for another 11-day
:xposure and retested 24 hours
test B).

he retention tests A, B, and C,

nimal was given four trials in the

- . = ]

e [ — T, WLl — 1,10, T = .UJJ.

During the first cold-exposure period
the mean hibernation period was 12
days for males and 8 days for females.
Ten animals had hibernated. One male
and one female died during the first 11

days of cold exposure. Animals that
hibernated had better retention than did
those that did not (test A in Table 1).

During the second cold-exposure pe-
riod the mean hibernation period was
8 days for males and females: 11 ani-




2. HesaBucmmocTb namepeHmnu (independence)

Mexay nsmepeHusiMn He OOIMKHO ObITb Koppenauum
B MPOCTPaHCTBE U BPEMEHN, aBTOKOPpensaumnm
(korga nocnegytouiee n3MepeHmne 3aBnuCcUT OT

npeablayuiero).

[Tpymep: OO4MH M TOT Xe 3BEPb BOLWEN B BbIDOPKY HECKOSBKO
pas3 3a pasHble rofbl; TeX XXMBOTHbIX, KOTOPbIE XNBYT
6nu13ko ¢ nanatkon, Habroganu rno ytpam, a Tex, KTo

nogarnblue — iq Bevyepam u T. n.




3. HeobxoamMmo MMHUMU3NPOBATL MOCTOPOHHIOHD
ANCNEepPCuio

BbIpoBHATL BbIOOPKY Tak, YTOObLI AeNCTBUE
NOCTOPOHHUX doaKTOPOB ObINIO CBEAEHO Ha HET, NMbo
B OalfibHEULLEM Yy4YnUTbIBaTb AENCTBUE ITUX PaKTOPOB.

Hanpumep, aHanMsnpoBaTb N3MEHYMBOCTb PasMepoB
Tena B pasHblX NONynaumnsax nyylle Ha 0cobsiX 0gHOro
nona u BospacTa.




4. HopmanbHOCTb

Bce BbIOOPKM JOIMKHbBI ObITh B3ATHI U3 NONYNSALMNA C

HOPpMAJ1bHbIM pacnpegejieHnem (TaK, NPUHUMNMANbHO He
noaxoasAT nocnegoBaTernibHbIe M3MEPEHNA MACChl 3BEPLKOB B
TeYeHve roga n T. n. )

[lposepka 8bIBOPKU HA HOPMaIIbHOCMb
v'Kolmogorov-Smirnov test

v Lilliefors test

v’ Shapiro-Wilk’'s W test



5. lomoreHHocTb agncnepcumn (homogeneity =
homoscedasticity)

Y COBOKYMHOCTEN, N3 KOTOPbIX COPMMPOBaHLI BEIDOPKM,

aucnepcun OoKHbI ObiTh paBHbI Mexay co00ou. Ecnu
,EI,I/ICI'IepCI/II/I He paBHbI 3TO HA3bIBAEeTCH FeTepOFeHHOCTb
(heterogeneity = heteroscedasticity)

OTO He CTOofb KpUTNYHOE TpeboBaHMe, Kak npouune. [Npu
paBEHCTBE pa3MepoB BbIOOPOK eLLE MeEHEE KPUTUYHO.



[lpoBepKa paBeHCTBaA ANCNEPCUN:

BCTaBneHa B Ctatuctunke B 6510KM C COOTBETCTBYHOLLNMMU
napameTtpudecknmmn tectamu (t-tect, ANOVA)

[lpbosepka paseHcmea oucrniepcut

v F-test — gna gByx rpynn,
v Levene’s test — 6onee HagéXHbl, NOAXOAMNT ANA ABYX
n bonee rpyn;

v Brown & Forsythe's test — nogxoguTt ans BbI6GOpPOK
pa3Horo pasmepa

v' Barlett’s test — ans Tpéx n bonee rpynn

/[Ecnn BbIBOPKKN reTeporeHHbl, eCTb CNOCOObI caenaTb nX
FOMOreHHbIMW./



6. Cnegyet UCKMIOYNTbL U3 aHanmMaa aytnaepbl
(outliers). OHK MOryT BbITb 3aMEHEHbI
brnmKanwmmMmm K HUM 3Ha4YEHUAMM.

7. ApggnTtmBHoCTb (additivity)

Ecnu Mbl XOTUM nUccrnegoBaTb OAHOBPEMEHHOE
BNUsiHME OBYX U bornee hakTopoB, nX
OENCTBME Ha 3BEPBLKOB JOMMKHO ObITb
He3aBMCUMbIM APYr OT Apyra

(Onst Two-way ANOVA 1 MANOVA)
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Box Plot (gnuHa xeocta 2v*33c)

ayTnaep

ONWHE XB0CTd C ayTnaepom

O HMedian = 108

][] 25%-75%

= (83, 135)

1 Non-Outlier Range

= (B3, 152)
< Qutliers

£ Bax Plot (nnuma xsocta 2v*33c) |




Uto cnocobcTeyeT 6onbion MOLWHOCTW kputepus
(HamomuHaHue: moujHocmb — eeposimHocmb omeepaHyms H, ko2da oHa
HE 8epHa)

YBenuyeHne pasmMmepa BbIOOPKY;

«l/IckoMble pa3nnuuns» Benukn camm rno cebe;
ManeHbkaga gucrepcus,

YBenuyeHne ypoBHS 3HA4YMMOCTH (...);

Bbi6bop 0OOAHOCTOPOHHErNO TECTa BMECTO ABYCTOPOHHETO.

bk owhE




OOHOBLIOOPOYHbIE NApPpaMETPUYECKNE TECTDI




3BeCTHO, YTO B HEKOTOPOW NONynAaunn KpbIC CpeaHaq
OonnHa xsoctoB — 1 M. B noaBane 3aBoga Mbl HanoBUnm
KPbIC N HAM KaXXeTCs, YTO UX XBOCTbI OTNINYaOTCS OT

cpeaHenonynaunoHHbIX.

[Apyron npumep: N3BeCcTHO, YTO CpeaHAS Macca aMePUKAHCKNX CTYOEHTOB
= 80 kr. Npodreccop Kown npuayman runHoTn4eckoe yCTpomnCcTBO ASS
noHwxkeHns seca. OH Ha 100 cTygeHTax uCnbiTbiBan CBOE YCTPOMCTBO U
XO4YeT CPaBHUTb UX BEC CO CPeaHMM 419 CTYOEHTOB. ]

Ho:u=a
H :u#a

OaHoBbIOOPOYHbIN t-KpuTEpUN (t-test for single means):
NO3BOJIAET CPaBHUTb CpeaHee 3Ha4YeHne B BbIDOpPKe C

3adaHHbIM HYNCITOM




O6LWM NPMHUMN OPMUPOBAHUA CTAaTUCTUKN KPUTEPUS:

napaMeTp BEIOOPKH — ITapaMeTp MOMY SN

CTraTUCTHKA =
CTaHJapTHas OIIMOKa ITapaMeTpa BEIOOPKHU

Pa3HOCTb BbIBOPOYHOro

cpeaHero u
FIOI'IyJ'IFlLI,I/IOHHOI'O
_ AU S
t= S =E=—F— |di=n-1
Sy Jn

ownbka cpeagHero




Umak, 00H08bIOOPOYHbLIE Kpumepuu

N

NnpoBepsIoT rMnoTesbl B oTHoLeHn OJHOW BbiGopku:

1. OgHoBbIOOPOYHLIU t-KpuTepuHn (t-test for single means):
No3BOSIAET CPaBHUTb cpeaHee 3Ha4YeHue B BbIDOpPKe C
3aJaHHbIM YNCIIOM

Hy:u=a

2. [OaHOBBLIOOPOYHLIN ¥ — KpUTEPUI: (CpaBHMBAET AUCNEPCUIO
B BbIOOpPKE C 3aaHHbIM YNCITOM)]

- 42 —
H,:0°=a

EwéE pa3. amu mecmbl Mooxo0s9m morsibKo 07151 HopMasibHO
pacripederieHHbIX 8e/TUYUH




‘ OOHOBbLIDOPOYHLIN t-KpUTEPUN

B Data: anuna xeocTa... =

1 1
MHa XBocTa | Quick |
137 |
121 ——
1404 ol Descrphive statizhcs

152 ﬁ Carrelation matrices
133} PR )
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132 Eﬂ-ﬁ t-test, independent, by varables
139 |

96 |
108 |
gj : e Breakdown & one-wap aANUVA

87 || HHH Frequency tables
?";' :_._._. T ables and banners
741 T Multiple response tables

7 Basic Statistics and Tables: all utka weight [EdMES

E Ophons -

;:Er (6 Difference tests: 1, %, means E-'. Open Data
? hd '?_-..,fh Frobability calculataor SELECT
]J CASES .El O w

-7 e e . e W e TN
|-

| m =™y | - |




% T-Test for Single Means: anuHa xBocTa

@ Vanables: | A7HHa #BOCTA

Ham npuwinocb

OTBEPrHYTb Summary: T-tests | @l Options ~
rmnoTesy O ToM, -
eference values

YTO cpeaHsaAd & Test all means against: EE

AnvHa XBOCTa y v e [T

KpbIC paBHa 1 — Probabilty plots
IELDgranms

MeTpy - (0] Nom

Box & whizker plat
|:| H alf-rormal _
MD deletion

p-lewel fior IT@ |:| Detrended " Casewize

hughlighting: 1

Quick Advanced ] Elptian-s] Cancel

0 Pairwise

&# Data: Test of means against reference constant [value] [anuna xBocTa)

Test of means against reference constant (value) (anvHa xB0CTa)
Mean | Std.Dv. N | Std.Er. | Reference | t-walue  df

Yanable Lonstant
ANUHA XBOCTa (25090910119 55214 F. 349
4




CpaBHeHue mexay coboun cpegHux
3Ha4YeHUN HeCKonbKux (ot 2-x n bonee)
BbIOOPOK

[lapameTpuyeckme TecThbl

3asucumas nepemeHHass — COOCTBEHHO Ta, KOTOpasi Hac
nHtepecyet (dependent variable).

Heszasucumas — onpenenseTr HaxoXaeHne B TOU Unu
nHou rpynne. B ctatuctuke — grouping variable.




CpasHeHue OBYX rpynn

Pasnuyatotca nu no macce TUIrpbl-CaMubl U TUTPbI-CaMKW

B 3o0Mnapke”?
CpaBHMBaeM cpejHNE MacChl HALLMX 3BEPbLKOB.

Mbl aHanmManpyem BnmaHMe nona Ha Mmaccy TUrpos.
3asucumas nepemeHHas — macca.

He3sasucumas (epynnupyrowas) — non (rpynnbl. 1. camusbl; 2.
CaMKW)




Kputepun CTblofieHTa ans He3aBUCUMBbIX BbIOOPOK (t-test for
Independent samples)

Ob6Lwurimn Bonpoc: nony4veHbl Ny BbIOOPKM U3 0gHOW nonynaunm?
YacTHbIM BONPOC: paBHbl N1 cpeaHue 3Ha4YeHUa Mexay
cobon?

Ho:th = 1,
H, i # 1,

Pa3mepbl BbIOOPOK MOryT OT/IMYaTLCH

2. BbIOOPKM OOMMKHBI UMETHL HOPpMAanbHOE pacnpeaeneHue, u nx
aucnepcun OOMKHbI ObITb PaBHbI.

OrpaHnyeHmne Ha pasmep Bbibopkn: N = 10 B Kaxkgou rpynne.
Kputepuin MmoxeT ObiTb O4HOCTOPOHHUM U ABYCTOPOHHUM

=

> w



Om 4yezo byOem 3asucems, 0meepaHeEM I1U Mbl
aunomesy Hy unu Hem?

1. HenocpencTBeHHO OT pasnMynn B cpegHux
3HAYEHUSX;

2. OT u3aMeH4YMBOCTU B 0Oeunx rpynnax;

3. OT pa3smepa BbIOOPOK.




napamMeTp BbIOOPKHU — ITapaMETP MOMYJISIIAU

CratucTuka =
CTaHJapTHas OIKOKa IapaMeTpa BEIOOPKHU
o _ pasHOCTb
Hotth =4, Hoipy—1,=0 BbIBOPOYHbIX
CpeaHux
(X, =X,)=(uy— ) | X, =X
t =12 2 e 2| owwmbka
>%,-X, >%,-X,

Owwnbka cumtaeTca U3 cpegHunx

df =n +n. -2 KBaZpaTOB CTaHAAPTHBIX
n T u
OTKMOHEHWIA B BbIGOPKax

OcHoBHOE pacripegeneHue - t-pacnpeneneHune
(CTtbrogeHTa)

* 3TO cTaTUCTUKa OnNg ABYCTOPOHHEro KpUTEpUS



Ipbynne! knaccughuyupoeaHsl No 0OHOMY Mpu3HaKy — delcmeyrouuli ¢haKmop

monbKo 00UH

t-test for

samples

gﬂ:asic Statistics and Tables: Turpm

Quick |

[l Data: Turpw® (10v by 48¢)

a67 camey
B53 camey
465 camey

547 camey

Zall Deschplive stalistics
ﬁ Courelation matices

564 camey,

457 lcamey,

437 camey
574 camey

E"E i-test, mdependent, by vanables
E"‘j I-test, dependent samples
ER I-test, sngle sample

ﬁ Breakdowmn & one-way AMOWVA
FHH Frequency tables

ﬂ T ables and banrers

ﬂ Multiple response tables

W Difference tests: 1, %, means
"",J' Probability calculator

497 camey
532 camey
S04 camey
582 camey
527 camey
558 camey
537 camey
52b camey
137 camka
118 camka
132 camka




=

L T-Test for Independent Samples by Groups: Turpe

I

@ Eariable&:| Dependent; Bec THrpa, kr

| Summang

Grouping:  non TUrpa

Canicel

Code for Group 1: |"camen” Code for Group 2 |"zamka

il Data: T-tests; Grouping: noa THrpa [Turps)

T-tests, Grouping: NON TUFPE (Turpel)
Group 1. camed
Group 2! camka

o i Oipti
Guick | Advanced  Dptions &l Options ~
[ Dizplay long variable names ormageneity of variancs E: | o w
_ _ v Levene's best
| Test /w separate varance estimales B
v Brown & Forspthe test
-
p-lesvel for highlighting: |J:|5 @ ) o~

MO deletion

BeC TUrpa. Kr
<

R hean t-value  df P Valid N Valid N | Std.Dev. | Std.Dev. | F-ratio p
“Yariable CamMeLl CamMKa CAMEL, CaMEa | CaMel camka | Varances | Variances
532 9375|132 4376 | 2917687 | 30 D,DDDDDDl 161

165371216 11,3897 2223861 0000000 =]

E=n| o>

=

F-ratio p Levene df p Brn-Fors df p
Variances | Variances | F(1.df) | Levene | Levene F(1.df) | Brn-Fors | Brn-Fors
2223861 0.000000[ 12.85504 30/ 0.001176] 12,82837 30/ 0.001188




NTaK,

1. B cootBeTcTBUU C YpoBHEM 3HAYMMOCTK 0.05
oTBepraem H;
2. OOHako, rmnoTesa 0 paBeHCTBe AMcnepcun B
BbIDOpKax TOXe OTBEPrHYTA;
3. INNockonbKy pasmepbl BbIDOPOK OAUHAKOBBI, N BCEM
oCTanbHbIM TpeboBaHNSAM BbIOOPKN YOOBNETBOPSIOT, Mbl
MOXeM 3TUM dbaKToM npeHebpeub (1);

—> CpeoHssa macca muepos-camuos U muapoe-caMokK

HeoOuHakosa.

4. [1na paspeLlleHnss BcexXx COMHEHNN MOXKHO
BOCMNOJIb30BaTbCA HEMApaMeTPUYECKON CTaTUCTUKOWN.



CpasHeHue OBYX rpynn

Kpumepuu CmbrooeHma 0sis c8s3aHHbIX 8bI60pOoK (t-test for
dependent samples)

K Turpam-camuam npuLlesn HOBbIWU CIY>XUTENb, U BO3MOXHO,
OHW cTanu no-gpyromy nutaTtbca. Mbl XOTUM y3HaTb, HE
n3MeHunach nm nx macca.

Mbl aHann3npyem BrmMaHMeE CnyXxurtens
Ha Maccy TUrpoB-camMLOB.
3asucumas nepemeHHasi — macca.
Heszaegucumas — rpynnbl. 1. 4O HOBOr
CrnyXxuTtens; 2. nocne)




Kaxgbl TUrp ABa pasa y4YacTByeT B HabnogeHusx:
OH BXOAuT B 00e rpynnebl.

[0 | MOCTE D =X —X

Lurp | 3967 363 Ta|<|j|x D ciTloanoiZCKoano na

2 turp | 351 361 ’ -

3 turp | 353358 Y HUX ecTb cpeaHee.

4 turp | 355> 356 _ _

Sturp | 354| 359 HO - Hp =0

6 turp | 355 355 H,:u, #0

D-u - D -
Ctatuctuka:; L= D - 1 df =n-1
S5 S5

TecT MoXeT ObITb 0HOCTOPOHHUM U ABYCTOPOHHUM



S

t-test for samples
Basic Statistics and Tables: Twrpm
Quick | 0K
il Data: Turpw” [10v by 48c) M [=] E3 ﬁ EESC:IF:_WE Sta:lfﬂm —
- — orredation matices Ook -
i 5 3 1= '-.1_—' Hest, mdependent, by groups E! o
- Ej ttest, independent, by vanables
BeC TUrpa, Kr non TMrpa |Bec (HOBbIA CAyKMTENb) = Ry

1 5b/ camey 5o =R =

2 653 camey EAE— Ix ttest, single sample

3 465 camel 498 == Breakdown & one-way ANOVA

4 547 camey SE7 i Frequency tables

5 564 camey 585 4 Tables and banners

B 457 camey 438 | B Multiple response tables

7 437 camey 467 o Difference tests: 1, %, means E‘," Open Data

B8 574 camey 530 ¥k Probability calculator

9 497 camey 501 | S w

10 532 cameun 523
504 cameu 510
532 r_iameu 590 =
vl 4




‘ endent Samples (Turper)

T-test for Dependent Samples (Turpei)
Marked differences are significant at p = ,05000

Mean | StdDv. | N Dift. Std.Dv. t df p
Variable Diff.
EBEeC TUlIPa, Kr 5329375 5371216
Bec (HOBBIA CRNyXUTeNk) | 546 EIEIEIEI! 54 68089

16| -13.0625 19 25779 -2.71319 15| 0016029

Box & Whisker Plot

OTBepraeM HO BeC TUrpa, Krvs. gec (HOBLIA CAYHATENL)
Macca TurpoB B cpegHeMm | N
OOCTOBEPHO yBenuninnacb
nocne npmxoga HoBOrro

CNy>Xntens. o :

| o Median
[ ] 25%-75%

Bec Turpa, kr - T Min-Max
BEC (HOBLIW CRYHWUTENL)




CpasHeHune OBYX 1 BOJIEE rpynn

AncnepcuUoOHHbIN aHanNu3
ANOVA (analysis of variance)

Sir Ronald Aylmer Fisher

Ho i bl =y = [y = Uy = .. = [,




ITO N1eTY4YME MbILLN N3 Pa3HbIX MNMeLwiep. PasnuyaeTtcs nu Yy

HUX ON1Ha Kpbina?



Tpw rpynnbl TUrPoOB B 300Mapke KOPMUIM NO-pa3HOMY:

1. oBowamu;
2. (PpyKkTamuy;
3. MSCOM.

3asucumas riepeMeHHas. Mmacca;
He3zasucumas (epyrnnupyrowas) — TAN eabl.




~d

Bonpoc: 3aTo cny4aunHbie BbIOOPKU U3 00HOU NONynaunu
UNn U3 pasHbIX?

Ho i = 1, = g

OT0 cnoxHaga runotesa (omnibus hypothesis). OHa
BKITHOYAET B cebs1 MHOro ManeHbKkux runotes (ans 3-x

rpynn — 3, gna 4-x — 12 ...):

Y Hac ecTb 3 rpynnbl TUrPOB.

Ho ity =, He, i, =y Hogt iy = g



An bTEPHATUBHAA N’MMNoTe3a.

H,:u # U, # |4, HEBEPHO!

Mbl oTBepraem obuyo H, runotesy ecnun xoTta Obl ogHa
N3 ManeHbKNX YacTHbIX rMNoTe3 He BepHa!
Kakas nmeHHo — ANOVA He roBopwuT.



[Toyemy Obl HE CpaBHUTbL MOMNAPHO rPynnbl t-KpuTEPUEM?

Quwubka ucnonb3osaHus kpumepus CmbrooeHma

* BO-MNMepBbIX, Mbl TAaKNM o6pa30M HE BCE NTMINOoTEe3bl
NpoBEPHEM, KOTOPbIE COAEPKATCA B CITO>)KHOWM rMnoTese;

e BO-BTOPbIX, PE€3KO YBENMNMYMBaETCH BEPOATHOCTb HAUTU
pas3nunyugd, rge nx Het!! -

acpdpext MHOXXECTBEHHbLIX CPABHEHUW (npw
NMONapHOM CPaBHEHMWN HECKOIbKUX rpymnm).

[1pn NnpuHATOM ypoBHE 3Ha4YmmocTn 0.=0,05
BEPOATHOCTb OLLUNOUTBLCSA B XOTHA Obl B OAHOM U3 K
CpaBHeHuWI nNpuMepHo paBHa: P, 6., =1-(1-0,05)k.
P uuei~0,05K.



[lycmb ece epynnbl y Hac o0uHaKkosoz20 pasmepa (ons
pocMombl O6bSICHEHUS).

Ecnun H, BepHa, TO Halwnx BbIDOPOK paBHbl HE TOMbLKO
nonynsiLlMoHHbIE cpedHue, HO N AUCNepcun — Tak Kak OHMU

nonyyenrsl n3 OQHOW nonynsumMmn ¢ KOHKPETHLIMU CPEAHUM U
oucrniepcuen.

Ha aton naoee ocHosadHa AHOBA.

Uem panblue gpyr ot gpyra oTCTOAT CpeAHne 3Ha4YeHns B
rpynnax, TeM MeHbLle BEPOATHOCTb, YTO BepHa H,

N
\




osowUu PyKmbl  MACO

151 108 127 1. OueHka obLien ancnepcuu no
135 94 138 Ppasdpocy MEXY rpynnamwu
137 84 143
118 87 135 CpeﬂHlile B obLee cpeaHee
135 79 137 >\

2 Z (X | XG)
131 74 1 MS, =sn= j N

X
137 73 140 k-1 |
121 67 144
140 78 146 . _, pa3mep
159 63 151 yueno rpynn -1 (3-1 = 2) rpynnbl
133 90 145 df = k-1
151 81 146
132 % 147 pa3nuuus Gonbluve - H, He BepHa
139 83 150
96 89 144

133,7 83 144,6



osowUu PyKmbl  MACO

151 108 127 2. 0OueHka obLlen ancnepcuu no

135 94 138 pasbpocy BHYTPW rpynn

137 84 143 CymMMa KBagpaToB CTaHOapTHbIX

118 87 135  OTKMOHEHMW BHYTPW rpyn

132 82 153

135 79 137 2 2 2 2
_§ TS, +5; +... S,

131 74 148 I\/ISN —

137 73 140 K

121 67 144 df = ng - k

140 78 146 yncno rpynn

152 63 151

133 90 145 OLiEHKa Aucrepcur mexay rpynnamm

151 a1 146 F = "oLenka ancnepcnn BRyTpM rpynn

132 96 147

139 83 150 c - MS;

133,7 83 144.,6



F-pacnpeneneHme He CUMMETPUYHO —
AHOBA He moXxeT 6bITb 0AHOCTOPOHHEN, TOJTBKO
OBYCTOPOHHWUMN TEeCT!

1.0

0.8
|

04

0z
|

|




ANOVA table

UCMOYHUK df MS =
usmMmeH4Yusocmu

Mexay Ss, df, MS, F
BHYTPU ss,, df, MS,
obLee SS.  df

T T

SS 9T0 CyMMbl KBagpaToB OTKITOHEHUN:
SS, - CpeaHux B rpynrnax ot obLero cpeaHero;
SS,, — USMEepEeHUN OT cpeaHnX B rpynnax.



Y Hac mornbKo 00OHa He3asucumas (epynnupyrouias)
nepemMeHHas.
Takon aHanna Ha3blBaeTc4d

one-way ANOVA

TpeboBaHUs N orpaHn4YeHns — Kak B kputepumn CtblogeHTa




Data: Twrpel v ega.sta (10v by 48¢) ===

1 2

Macca Tena TN ekl | non
151 oBowmK camel]

135 oBowmM camel]

137 oBowm camel]

118 oBoWwK camel]

132 oBowmK camel]

135 oBowK camel]

131 oBowwK camel]

137 oBowwK camel]

121 oBowm camka

[£" General ANOVA/MAMNOVA: Turper 1 eaa 140 ogowym CaAMKA
152 ook camka
Quick | 133 oBoOwWwK camMKka
151 oBowK camka

Type af analysis: S pecification method: Lancel 132 oBowK camea

. 139 oBowm camka
0 -
E R 96 oBowm camka

@ M ain effects AMOWVA, @ Analyziz Wizard Ei: Open Data 108 dipykThl camel

E Factorial AMOWA, Eﬁ finalysiz syntax editor | S 94 dpyrTh camel,
S W ™o 1
o E: w

E Repeated measures AMNOWA Multile dependent -

warisbles ¢an be specifisd
Uze One-way AMOVA to anshyze designs fior any type of anahysis.
with 2 single categorical independent
wariable {factor).




%ANDV& Results 1: Turpel u eaa o | — ||-Ei|

Prafiler | Custom tests | Rezidualz 1 | Residualz 2 | Matix | Feport | 2 Less

Surnmnary | Means | Flanned comps | Past-hoc Azsurnphions

Cloze

<@ Modiy

E Options -

@ Harial:nles:| Macca Tena

Effect: |"run easl” |

Homogerneity of variancesdcovanances

[ Cochran C. Hartley, Bartlett i

B Levens's test [ANDWVA)

Diztribution of warnables within groups— Distnbution af within-cell residuals

EI Hiztograms E Hiztograms
Marmal p-p | Detrended Marrmal p-p Detrended

S FH ESi

|
E Plat means ws. std.deviations ‘ Yarances




Tl ANOVA Results 1: neryuue mown  [EIMET

Frofiler Resids | Matix | Report
Quick

Al effects/Graphs

Al ;rrab

Summary | Means | Comps

ANOVA/MANOVA One-Way ANOVA: Turpel u ega = | — =

Quick | Options | ak

@ Yariables | Cancel

Dependent variables: maccaTena [B]  Options = Alpha values

Confidence limits: IBED %

Cateqorical factor: TN ekl Significance level I;DED %

Factor codes: | zelectad

Between effect:

¥ More result3| <7 Mndify| Cloze

El Options +

@”? Syntay editor




MeXxay
rpynnamm

BHYTPW rpynn

ignificance for macca Tena (Turpel n eaa) |- || -5 | (|

Univariate Tests of Significance for MaCCa Tena (turpel v ega) j
Sigma-restricted parameterization
Effective hypothesis decomposition

" TWN el
LError

55 Degr. of MS F p
Effect Freedom
Intercept | 696490 1! 1 6964901 6080.2258 0.00
34621.2 2 1731060 151118 0,00

5154.8

45

TN 24bl; LS Means
Current effect: F(2, 45)=151,12, p=0,0000
Effective hypothesis decomposition
‘Vertical bars denote 0,95 confidence intervals

160

150

140

130
o
]

g o120
S

o 110
o
=

100

50

&0

70

DBOWN BpyETHI MACO
THN €4kl

Univariate Tests of Significance for macca Tena (mrpeiv ena)  Ef win eme; LS Means

1146

Mbl oTBepraem H,,.

TWN eabl BNUSN Ha
Maccy TUIPOB




bopbba ¢ adhPekToM MHOXKECTBEHHbLIX CPaBHEHU

Ecnu y Hac MHOro rpynn:
1. CHavana cpaBHUTb Bce rpynnbl ¢ nomoLbio ANOVA

2. Ecnu pa3/iningd eCtb, UCMNOJ1b30BATb METOAbI
MHO>XEeCTBEHHOIoO CpaBHEHNA (I'pyl'll'lbl CpaBHUBAOT
NnornapHo, HO BBOAOAT r|or|pa|3|<|/|)

[Tonpaska boHheppoHn (Bonferroni correction ang
HebonbLNX K)

ecnu Mbl XO0TMM obecneynTb ypoBEeHb 3HAYMMOCTH O, TO B
KaXKAOM 13 K CpaBHEHUI HYXXHO MPUHATbL YPOBEHb

3HAYMMOCTW OL/ k



[na 6onbLumnx k:

1. Kputepun HetomeHa-Keinnca (Newman-Keuls test) -
HanmeHee cTporun. Bce cpeaHne ynopsaaoymearoT no
BO3pacTaHWUIO N BbIYUCIAOT KPUTEPUN; HAYMHAIKOT OT
CpaBHEHUA HanborbLLEero ¢ HaMMEHbLLLUUM.

2. Kputepun Toroku (Tukey)

CpaBHEHME C KOHTPONLHOW IPYMNNon — KpUTepun
[NaHHeTTa (Dunnett test)




Profiler I Eustmntests] Hesduals 1 ] Residuals 2 | Matrix ] Heport ] £ Less
Summany I Means ] Flanned comps Post-hoc l Assumptions l

Cloze

<1 Modify

[B] Options =

Effect: I "newepa" j

L] | AMMHA KPLIna

nOﬂpaBKM ﬂnﬂ Display Emor term

MHOXeCTBeHHbIX + Significant differences (+ Between efor
— i H :
CpaBHEHUN U onogensaus goups: 1513

" Confidence intervals

CpaBHEHMN N C " Critical ranges:
KOHTPOIbHOW i Gi D |
rpynnowu i

Fange tests [mulli-stage tests)

@ tomnte >

Comparisons with a Control Group [C1G)

| B Dunnen || C<CGC >C6 & CG | CGcel#: F%

w H5D test; vaniable macca Tena (Turpel n eaa) |- || - B | [

Tukey HSD test; variable MaCCa Tena (turpel u ega) j
Probabilities for Post Hoc Tests

Error: Between MS = 114,66 df = 45 000

TMnegbl| {1} 2 {3}

Cell Mo 133.75 | 83.000 144 63

OBOLLLM | 0.000129 0016765

qu}rma 0000129 00001259

s —

mAcol| 0016765 0000129




Two-way ANOVA

Multiway ANOVA main effect ANOVA

NcenepgoBanme ogHoBpeMeHHoro BnmaHua HECKOJIbKUX
HE3ABUCUMbIX cdakTopoB

Hanpvuvlep, BITMAHUNA_NOJ1a N TUMNa NMTaHNA Ha eeC 3BEPbLKOB.

3aBucumMas nepemMeHHas — Bec.
dakTop 1 (HesaBucnmaga nepemeHHagqa) — nos (1. camku; 2. camubl)
daktop 2 — Tvn eabl (1. oBowm; 2. PPYKThIl; 3. MACO)




Data: Turpsl 1 ega (10v by 48¢) [ = |[ = |[=£5]

| i General ANOVA/MANOVA: Turpel 1 eaa

F Y

1 2 3 |
MaccaTena Tneasl | non , oK
135 oBowm camel,

137 oBowm camey,

118 oBoOLLM camel, | |£E® One-way ANOWA B Options ~

132 oBowm camel, _ BH BN Analysis Wizard [ OpenData

§|&Pﬂ

Type of analysis: Specification method: Cancel

135 oBoLym camet, i % Factorial bk 0%, Ef} Analvziz zyntas edikar

131 oBoOWM camel
137 oBoun camel E Repeated measzures AN

121 OBOLLA Camka Use Main effects ANOVA to analyze the ":_r”::ll.-ai .;EEF :.t-"E;rE_T?;E:
140 OBOLLK camMea first-order (non-interactive) effects of o ’
152 DBOLL K cames . miltiple categorial independant varisbles

133 oBowm cameka
151 oBoOWM camMka
132 oBoWM cCamMka
139 oBowm camea
96 oBOLWLMW camea
108 dpykTel camel,
94 DpyEThl camel, . _
84 dpyKTEl camel] Buick | Options | Q.
87 hpyKTbl camel

82 dhpykTel camew, @ Wil | Cancel
79 dpyeTel camel —_

74 (pyKTEI camel Dependent vaniables: maccaTena E Options
73 thpyKThl camel

67 GpyEThl cameka
78 pyETLl cameka

63 dpyKThl camka Cateqgonical factors:
90 hpyKTbl camMka _
24 e ronaien f [EE Factor codes: | zelected

»

‘Tiin 20w’ + “mon”

Multiple dependant [

[E ANOVA/MANOVA Main Effects ANOVA: Turpe n eaa | — ==

Between effects:

Eﬁ Syntag edibor




ariate Tests of Significance for macca Tena (Turpel v eaa) = || B ||

Univariate Tests of Significance for MACCa Tena (turpel u ena) j
Sigma-restricted parameterization
Effective hypothesis decomposition
55 Degr. of MS F
Effect Freedom
Intercept | 696450 ’I! 1/ 696490 1| 5949 825
THN enbl 34621,2 2| 173106 147 877
non 4.1 1 4.1 0,035 0,852701
Error 5150,7 44 117 1

[y H5D test; variable macca Tena (Turpe v ega) | AH

|
Tukey HSD test; variable MACCA TENA (Turpel v gz

Probabilities for Post Hoc Tests y H5D test; variable macca Tena (Turpe n eaa) [ E | [
Error: Between MS = 11706 df = 44 000

TMnegbl| (1) 7] 3 Tukey HSD test; variable MaCCa Tena (turpel 1 ega) j
Cell Mo. 133,75 | 83.000 | 144.63 Probabilities for Post Hoc Tests

DBOLLLK 0,000130| 0,018280 Error: Between MS = 117.06. df = 44 000
dpykTe| 0.000130 0 000130 non i 12}

mAcol| 0018280 0.000130 120,75 12017

came 0.852808
cameal 0,852808

Tukey H5D test; vanable macca Tena (Marpe! v ena) | 1 | k |

Twn eabl okasbiBan AOCTOBEpPHOE BIIMAHUE HA MaACCy TUIPOB,
MOJ1 — HE OKa3biBall 4OCTOBEPHOIO BJIINAHNA HA MaAcCCy.




