N30aHus pacrnosioxeHbl rno nopsoKy 8 3asucumMocmu 0m Moe20
yveaxxeHus U s1tobsu K HUM.

 Sokal R.R., Rolf F.J. 1995. Biometry. 3rd ed., W.H. Freeman & Co.,
New York. 887 pp. — ece uszdaHusi xopouwlu.

o Zar J.H., 1999. Biostatistical analysis. 4th ed., Prentice Hall, New
Jersey.

e Hurlburt R.T., 2003. Comprehending behavioral statistics. 3rd ed.,
Wadsworth/Thomson Learning, Belmont. 588 pp. cameiii npocmod us
aHar10513bI4HbIX, MMOHSAMHbIE NPUMEPBI, C8EXUU 832/1510.

» [naHy C., 1998. Meauko-buonornyeckaa Ctatucrtuka. McGraw-Hill,

1994; M.: lNpakTtnka. 459 c. lNpocmod, docmynHsbili, O MOHUMaHUsI 0CHo8. Ho
PO KOHKPEeMmHbIe mecmabl — Marlo.

 Lehner P.N., 1996. Handbook of ethological methods. Cambridge
University press. 672p.

e Sheskin D.J., 2000. Handbook of parametric and nonparametric
STATISTICAL PROCEDURES 2nd ed., Chapman & Hall/CRC. 3mo
02POMHbIU cyrneprnodpobHbIU MaHyCcKpurm.

e *I'mypmanr B.E, 1979. PykoBOACTBO K peLleHUto 3agay no teopumn
BEPOATHOCTEN U MaTeMaTndeckon ctatuctuke. M.: Beicwl. wkona, , 400
CTP. Ecniu kmo O4yeHb xo4em roHsAMb MamemMamu4ecKy Cymb 80ripoca...



“laCTOTHBIVI aHanns

3aHaTue 2




Kpumepuu coanacus (Tests for goodness of fit):
1. KayecmeeHHbIe U paH208ble OaHHbIE

Y Hac ecTb BblbOpKa. [laHHble —
KayeCTBEHHbIE.

Boripoc: coOOTBETCTBYET NU
pacnpegeneHue B nonynauum, n3
KOTOpPOM rnosydeHa BbIOOPKa,
TEOPETUYECKOMY pacnpenerieHn?
(koTopoe Mbl camu onpeaensem)

’:'
F 5 ds Brdn

7~ Karl Pearson

[Mpnayman 2
CTaTUCTUKY eLle
B 1900 rogy!




Poounuce:
84 po30BbIX MbILLUX U 16 3eNEHbIX.

H,. BbIbOpKa nonydyeHa U3 nonynsauun, rage CoOoTHoLLEHME
O n

PO30BbIX N 3eNneHbIX — 3:1.

H,: BbIbopKka nonyyeHa 13 nonynaumn, rae CoOoTHOLEeHue

PO30BbIX U 3€MEHbIX HE paBHO 3:1



PO30BblE | 3elIEHLIE | BCEro
Q&f f 84 16 100
£l 75 25

, & (fi - ﬁ3)2 _(84-79)  (16-25) _
A T e T 25

=1.08C+3.24C=4.32C

Uem BornbLue 3Ha4YyeHue
X0.051= 3-841>4.320 2, TEM XYXe HaLLu
p=0.038 OaHHble COOTBETCTBYIOT
TEOPETNYECKOMY
H,_oTBEpraem pacnpeneneHunio — Tem
) MeHbLUE P




Kpumepuu coanacus (Tests for goodness of fit):
1. ka4yecmeeHHbIe U paH208ble 0aHHbIE

KaTteropuin MoXeT ObITb CKOJTIbKO YrogHo.

Poounuce:

152 pO30BbIX MbILLUM C OCTPbIM XBOCTOM; 39 PO30BbIX C
Kyp4aBblM XBOCTOM; 53 3efeHbIX C OCTPbIM, 6 3efIEHbIX C
Kyp4aBbIM.

H,: BbIbOpKa nonyyeHa u3 nonynsauun, rae CoOoTHOLLIEHMe
deHoTunnos — 9:3:3:1.

H,: BbIbOpKa nonyyeHa u3 nonynsaumn, rae CoOoTHOLEeHue
doeHoTUNOB He paBHO 9:3:3:1



Kpumepuu coanacus (Tests for goodness of fit)




Ba)Hoe 3amedaHune:

B BCex kputepusax cornacusa H, runoresa — o ToM, 4YTO
doopma pacnpeagenennn OAQNHAKOBA.

To ecTb, Korga Mbl ULLeM NoaTBepXaeHMe TOMY, YTO HaLlu
OaHHble YOOBNETBOPAKT HEKOTOPOMY pacrnpeneneHuto, Mbl
OOJDKHbI pagoBaTtbea, nonyydus p>>0.05!




Zar, 1999:

Ecnun Bbl cpaBHUNK pacrnpenerieHne ¢ TEOPETUYECKUM,
nony4vunun otnunyma (1), a Tenepb XoTUTE rnokasaTb, U3-3a
Kakou MMEHHO KaTeropuum 3T oTINYNA BO3HUKNN, MOXHO
OTAEeNIbHO CPaBHUTbL C TEOPETUYECKUM pacnpenenieHnem
ocTalibHble KaTeropuu, a 3aTemM — OTHOLLEHMNE 3TOM
KaTeropmmn K octasibHbIM.

T.e., eCrnn HaM KaXXeTcsl, YTO BCE MOPTAT 3€S1EHbIE MbILLN C
Kyp4aBbiMW XBOCTaMW, CPaBHUM: Q
1. cOOTHOLUEHME OCTarbHbIX Mbillen ¢ 9:3:3;

2. OTHOLLEHMe 3eSiEHbIX-KypYyaBbIX K ocTalnbHbIM € 1:15.



Imak:

1. y Hac oOHa eblbopka

2. Mbl cCpaBHMBaeM Habrnogaemble 4acTOThbl C
oxupgaembiMu (Observed and expected)

>

Kputepuin ¥2 Mupcona (Pearson Chi-square test)




‘ CpaBHEHMe

(HyXHa Tabnuua ¢ nocYNTaHHbIMU YacToTamK)

7] Data: Spreadsheetl* (10v il Monparametric Statistics: Spreadsheetl

1 5 Quick |
observed| expected
152 140,625

39 46875 [E
53 4R 875 m Correlations [Spearman, F.endall tau, gammal

B 152625 E¥2 Comparing two independent samples [groups)

%% 2w 2 Tables [72A059Ph?. McMemar, Fisher exac

% Comparing multiple indep. zamples [groups)
:! E‘H’El Comparing bwo dependent zamples [wanables)

EE{ Comparinig multiple dep. samples [vanables)

o110l

o Ciochran [ best % [pen Data

§|&ﬂ

—
(D [ 00| =) | S e |l D —

il Ordinal descriphive stabistics [median, mode, ..




| Data: Observed vs. Expected Frequencies (Spreadsheetl) | = || B ||o£5=

Ohserved vs Fxpected Frequencies (Spreadsheet) Dy
Chi-Square = 8.664667 df = 3 p < 034100 —
MOTE: Unequal sums of obs. & exp. frequencies
observed | expected | O-E | (O-E)™2
observed | expected =

152.[][][][]! 1406250 1137500 0920111

39,0000 468750 -7 87500 1.323000

53,0000 468750 612500 0800333

6.0000 1526256 -926250 & 621222
2500000 2496375 0,36250 6. bbdbb7T |




ECIIK Y HAC TOJbKO 2 NMPOABNEHUA NMPU3HAKA

Monpaska Welitca ans kputepus y2 (Yates correction
for continuity)

1:3 7?7

[Ins 3agaHHOro TEOPETUYECKOro pacrpeaeneHuns 2 MoxeT
NPYHUMATL TONBKO CTPOro onpeaenéHHbie 3Ha4YeHns ans
pa3HbIX Habnaaembix pacnpeaeneHui.



Hanpumep: ecnn oxugaemble 4acTtoTbl — 75 U 25, TO

3HaueHus Y2 GyayT R
ona 84 n 16 — 4.32, NPOMEXYTOUYHBIX 3HAYEHW

ona 83 nl7—3.14, > He MoXeT ObITb ANA OAaHHbIX
ona 82 umn 18 —2.61 ) oXunagaembliX YacToT

Ho ¥? pacnpeneneHune HenpepbisHoe. W ans 3anaHHoro
YPOBHS 3HAYMMOCTU P Mbl HE HANOEM TOYHO

COOTBETCTBYIOLLETO eMy 3HaYeHus (2.

> |
5 Loe kqfi—ﬁi‘—OS)
< ¢ nonpaskoun Neuntca: y? = Z
(ona 6onbwnx N HE HYXXeH) i=1 1€.
[enaet TecT boree KOHCepPBATUBHbIM.




Kpumepuu coanacus (Tests for goodness of fit):
1. ka4yecmeeHHbIe U paHa208ble OaHHbIE:
mo, 4yea2o Hem @ Statistica 6.0

Ecnu y Bac Heckonbko BbIOOPOK, a rmnoTesa Ans HUX
OJIMHaKOBas, PEKOMEHOYIT NPOTECTMPOBATb UX Ha
2emepo2eHHoOCMb, Npexae YemM CYMMUPOBaTb.

CuunTtarTca 3Ha4YeHud xz Onsi Bcex BbIOOPOK 1 anga oodulen
BbIOOPKN, CKNaablBalOTCH U CpaBHUBAOTCA C TabrMyKou.




Kpumepuu coanacus (Tests for goodness of fit):
1. kKa4yecmeeHHbIe U paH208ble OaHHbIE:
mo, 4yeao Hem @ Statistica 6.0

3ameyaTenbHbIn TecT Konimoroposa-CmMmupHoBa angd
paHroBbIX AaHHbIX (Kolmogorov-Smirn .,. goodness of fit for
discrete ordinal scale data). '

35 kowlek BbIOMpatoT U3 5 TMnoBs
KOpMa, pasnu4yaroLmxcs rno
BriaxxHoCTU. Cny4aeH nm BbIbop
NUNn ecTb NpeanoyTeHna?



-----

CooTBeTCTBYET N pacrnpenereHue
MOTbISTbKOB Ha JepeBe HOpPMaribHOMY

pacnpegeneHunio?
I'IepemeHHaﬂ — BbICOTa OT 3eMJ1IN B METpPax

v' Tect KonmoropoBa-CmunpHoBa

(Kolmogorov-Smirnov test) (ecnu
N3BECTHbI AUCIEPCNA N CpeaHee BI'IOI'IyJ'IFlLI,VII/I)

v’ Lilliefors test

v Shapiro-Wilk's W test (cambliit MoLLHBbIiA,
pa3mep Bbibopkm ao 5000)




[lpoBepKa pacnpegeneHms Ha
HOPMAarbHOCTb

!Hasﬁ: Statistics and Tables: Spreadsheet5 [EdMES

Quick |

LA Descriplive statistics
E Cosrelation matinces

== -
£1= Hest, mdependent, by groups | Yo

test, mdependent, by vanables
Quick | Advanced | Dptions | Desc

-test, sngle sample Tests for nomably |
ﬁ Breakdowmn & one-way ANDVA i
= Frequency table: [ | Kolmogorov-Smimov test, mean/std dev known

55 Tables and banners [ Liliefors test, mean/std dv unknown

ﬁ Multiple responze tables v $hapuoiwik's W test

IILLI.I Diffetence lests 1 % means E,' I: L I'mﬁﬁ-s-_. F'_'W'ﬁ"_s-s- Foalysis, 'lil_'f Graphs {'T'F
?J._ Probabiity calculator or 0-Q)to Tt other distibutions; use Survival Analysis to

SELRET it distributions 1o censoned data.
CRSES

tais S 'El'ﬂl
—

MD deletion

C Coood

(' Pawise




Data: Tests of Mormality (3yBei)
Tests of Normality (3ybel)
N | maxD k-5 | Lilliefors W
Vanable
weight | 186
|

MaJieHbKOE P roBOpuUT O TOM, HUTO AaHHbIE HE

COOTBETCTBYIOT HOPMaribHOMY pacrnpeneneHuto.




CpaBHeHue ¢ ApYyrmMn TEOPETUYECKMMU pacnpeaeneHUsIMUN:

Tect Konmoroposa-CmnpHoBa Anst HENPepPbIBHbIX

pacrl peﬂleneH N [ Fitting Continuous Distributions: Spreadsheetl T | — ==
. ] . Distribution: | Rectangular - S
@ Distribution Fitting: Spreadsheetl | E i Summay
: Lg] Variable: | distance Cancel
Quick. |
_ o _ Lo Quick | Parameters  Options | Rl Otions ~
{¢ Continuous Distributions: € Digcrete Distributions: |
K.olmogorow-Smirnoy test Graph | O ow
| | = =
ﬁ o . {7 Mo Plat distribution
|: - .|I|.... ™ Yes [categorized) * Frequency distribution
Q Exponential .. * “Yex [continuous) {7 Cumulative digtribution
& Gamma i _ _
& L | allln, Chi-5quare test Flat raw frequencies or &
ag-namma [V Combine Categories ]
)
|.|'ﬁ'!. I:hl' gLigare 1f covpmrtod bie fromsmnre ¢ jo Haw frEquEhClE$ -
Data: Wariable: distance, Distribution: Rectangular (Spreadsheetl) =02 @ g
Variable: distance, Distribution: Rectangular (Spreadsheet1) il
Kolmogorov-Smimov d = 0,10991, p = n.s. —
Chi-Square = 1,74952, df = 1 (adjusted) , p = 0,18594
Upper Observed | Cumulative | Percent | Cumul. % | Expected | Cumulative | Percent |Cumul.
Boundary  |Frequency | Observed | Observed | Observed | Frequency Expected | Expected | Expect:
== {),00000 EI! 0 0,00000 0.0000 0,000000 0.,00000  0.00000 0.00
0,50000 1 1 3,33333 3,3333 1.621622 1.62162 540541 540
1.00000 5 6 16,6666Y 20,0000 4,054054 567568 1351351 181
1.50000 b 12/ 20.00000 40,0000 4 054054 972973 1351351 3243
2.00000 4 16/ 13.33333 53,3333 4 054054 13,78378 1351351 4594
250000 g 21 1666667 70,0000 4 054054 1783784 1351351 5945
3,00000 4 26 13,33333 83,3333 4 054054 2189189 1351351 7297
3,50000 2 27 B,6B6GT 90,0000 4 054054 2594595 1351351 8648 &
< | b




Ecnn Mbl XOTUM CpaBHUTb

Tect Konmoroposa-CmupHoBa
(Kolmogorov-Smirnov two-sample test)

ﬁ[ﬁumpaling Two Groups: Spreadsheet3

III ENLFENFLEN LENEEL LA ALy o FLLELEFLLr-3. LEEN WAL TTLi-ELgeEL

Eluiu:kl E@ Yanables |

Dependent: none Cancel

%% 2% 2 Tables (XA Ph?, McMemar, Fisher exa .
= [G@rouping.  hone
}f Obzerved versus expected #XY L

ﬁ Correlations [Spearman, Kendall tau, gammal —

v independent zamples | _ l
— . . Lick i
== Comparing mulbiple indep. zamples [groups) . El Options

E"El Comparng bwo dependent samples [vanables) W :
Su= N ; liiii ald- W olfowitz runs test SELECT
5 = CRSES = | & W

EE{ Comparnng multiple dep. zamples [vanablez)

1its Cochran O test F.olmogoroy-5Smirnoy bwo-zample test

il Ordinal dezcriptive statiztics [median, mode, ... Marnwihitney U test

p-level for
bughlighting:

Em




OTOT TeCcT yunTbiBaeT 1 hopMy pacnpeenenus, u

pa3HULY B CPeHUX 3HAYEeHUAX

40

357+

30|

251

20

No of obs

15t

10 —

]

34 36 38 40 42 44 46 48 50 52 54

34 36 38 40 42 44 46 48 50 52 54

variable Differnc | Differnc ad vear

ad

yvear

ad

age: ad age: year
Data: Kolmogorov-Smirnov Test (3y6e)* [ |- | [T
Kolmogorov-Smirnov Test j
By variable age
Marked tests are significant at p <,05000
Max Neg | Max Pos | p-level Mean Mean | Std.Dev. | Std.Dev. | Valid N | Valid N

vear

zygomatic

-() EIESEIEIEI! 0549684 p < 001 44 71772 4195250 1,94589458 2 822436

79 40 |



[lposepka He3asucumocmu 0elicmeusi HECKOJIbKUX
KamezaopuarlibHbIX gbakmopos

Tabnuubl Bga a x b. Obwasa H, rmnoTesa: 4acToThl B
CTpOYKax He 3aBUCAT OT 4acToT B cTonbuax.

CBs3aHbl N1 NOM U UBET Y KO37?




omnoJa 6 e J1H e KpacCHEE€ X & JI T H € C e pH € Bcero
CaMILB | 37 43 16 9 100
ceMERIBg 65 64 16 200
Bcero | 87 108 80 25 300

H,: UBET Mexa y KO3 He 3aBMCUT OT nora B NONynsuumn Kos;
H,: uBeT Mexa y KO3 3aBUCUT OT nosia B NONynsiLumm Ko3.

Kputepumn ¥ (Chi-square analysis of contingency tables)

[Tpmep 13 XXN3HU CYCITMKOB:

CBA3aHbl K KaTeropmmn coumnasibHblX KOHTakKToOB (KaK

KOHTaKTUPYyeT) C TUNOM NapTHEpa?




‘ B Tabnunue AOSMKHbI ObITb Cbipble AaHHbIE

&l Data: Spreadsheet5™ [2v by 64c) M [=] E3

1 2 q
type distnbution
B Basic Statistics and Tables: Spreadsheet5 [EME3

Quick |

||“-. Courelation matnces

§13 tlest, ndependent. by groups
[E=D ttest, mdependent, by variables
[:5] ttest. dependent samples

i -test, smgle sample

# & Breakdown & one-way ANOVA
I 1 HHH Frequency tables
wf Tables and banrers

: | _ﬂ Muliple response tables

| (005 Difference tests 1, %, means

3 Probabiity calculator

e e = s

|
|
|
|

- I 2l Desconptve statishcs
|
|
|
|
|
|
|
|

]hhhhhhhwwwwwwwmmmm——




_ian Crosstabulation Tables: yactotHeie KpuTEpUn | — =

Crogstabulatio  Stub-and-banner | ':'K
L] Specify tables [select variables] | Cancel
Ma. of 2-wap tables: 1 E Options =

[dentification of levels in table factors

(" Usze all integer codes in the selected vars

{+ |ze selected grouping codes anly

@EEDE'EE| Selected & u

E

Guick I Advanced| Options I

Lompute tables

v Highlight counts » l'II:I_ E
v Expected frequencies

[ Residual frequencies

[T Percentages of tatal count

[~ Percentages of row counts

[~ Percentages of column counts

¥ Crosstabulation Tables Results: Spreadsheeth

Statishcs for bwo-way tables

<l

Fearson & M-L Chi-square

Fisher exact, Yates, McHemar [£ % £)
Phi [2x2 tables) & Cramer's V & C
F.endall's tau-b & tau-c

G amma

Spearman rank order correlation

Samrmer's d

i i i i e

Uncertainty coefficients

e

Surmmary

Lancel

E Uphiong =

To compute hiax,
Likelihood Chi-
gquares and to
analyze multi-way
frequency tables
use the Log-Linear
module,




L Crosstabulation Tables Results

Cuick  Advanced | Cptions |

E Surmary; Reviews summary tables | EE

+ HACTOTHRIE KPWUTERKWH

Categorized histograms Cancel

E Surnrmary

il Stub-and-banner table

Detailed bwo-way tables

Irteraction plots of frequencies E Options =

L__/ A0 hiztograms

To compute bax.
Likelibood Chi-

v Display long test labels 9

[ Include mizsing data

-

cquares and to

anah o onardhiasar

Data: Statistics: kateropwa(4) x Tun(3) (yacToTHBIE KpUTEPWUK) || B | (|

1 |Statistic

Statistics: kateropua(4) x Tvn(3) (4acTOTHBIE KPUTEPWK) :I

Chi-square | df p

Pearson Chi-square

11?.2955! d=6 p=0.0000

WI-C Chi-square

[«

T09 3000 di—b p—0, 00007 |

OTBepraem HyneByto rmMnoTesy od OTCyTCTBUM
B3aMMOOENCTBUSA MeXOY NepeMeHHbIMU

B Tabnuyke c yactotamu Buaa a X b He JOMmKHO ObITb
3Ha4YeHUn MeHbLUe 5. Ecnn 3To He Tak, crieayeTt o0beanHNTL

KaKI/Ie-HI/I6b NPOABI1EHNA NMPU3HAKA.




Zar, 1999:

Ecnun Bbl HE OTBEPININ CBSA3bL NepeMeHHbIX (1), a Tenepb
XOTUTE NoKa3aTb, N3-3a KaKOW UMEHHO KaTeropmum ecTb
CBA3b, MOXXHO OTAENBbHO NPOBEPUTHL CBSA3b NEPEMEHHbIX
Ha OCTalbHbIX KATEropuax, a 3aTemM — OTHOLLEHME 3TOU
KaTeropmmn K octasibHbIM.

Hanpumep, ecnu camubl 1 CaMKM KO3 OTNNYatoTCS, MNo-
BUOMMOMY, TONbKO MO COOTHOLLUEHMIO BEnbIX KO3,
MOXXHO:

1. ncknountb 6enbix, NPOBEPUTL CBA3b NOMa U LIBETA
01151 OCTalbHbIX;

2. MPOBEPUTb CBSA3b Mosa 1 NpUCcyTcTBUSA Benoro userta 'y
KO3bl.




[Iposepka He3zasucumocmu deucmeusi KameaopualibHbIX
gakmopos:
HemebipéxnornbHelie mabnuusl (2 X 2 tables).

EcTb TONbKO 2 (pakTopa, Y KaX4oro — TofibKo No 2
NpPoABEHUS.

......
""""""""""
. .
.....
.
.
.

. .
.
., o
oy .
. .
° °®
., .
.......
-------

Cesi3aH nu usem mbiwiel ¢ ghopmou UX X80CmMog??



UeTbipéxnonbHble Tabnuubl (2 x 2 table)

Moaenb 1: Mbl 3ag0aéM TOrNbKO
oOLWKnn pasmep BbIDOPKK

Mogenb 2: ogHa U3 cymm

donkcmpoBaHa (nonosuHe Kpbic
nanv s, NoroBuHE — HET

CpaBHMBAEM BbIXKU BaeMOCTb)

Mogoenb 3. pukcnpoBaHbl 0be
CyMMbI (MPO YNNUTOK)

OObI4YHO Mbl MMeeM aeno ¢ moaenamu 1 n 2.



‘ [TosscHeHue K Mogenn 3 — KpacHbIX U 3efEHbIX YNUTOK Mo
6 LUTYK, COpeBHOBaHMe NpoAoSIKanocb 40 TeX Nop, Noka
NofoBMHA YNNTOK He nepeLuna nuHuw dpuHuia




Ana He3asucuMbix ebI6OPOK

Kpumeputi y2 (Chi-square) ¢ monpaekoii Metimca.

Ecnu B Tabnunyke cbipble AaHHbIE, @ HE rOTOBas
yeTblpexnosnibHas Tabnuua — Tables and Banners.
Ecnu rotoBaga Tabnuua — 2 x 2 tables.

[MpnHUMN BBEOAEHUSA NONPaBKM — TOT XKe, YTO AnNS
CpaBHEHUS1 HAbMAAaeMbIX U OXXUgaeMblX YacToT, JenaetT
TecT 6onee KOHCEPBATUBHBLIM.

He Hy>xHa ans 6onblumx BelOOpoK. B Statistica: nonpaBky
BBOAOAT, eCcnun XoTd Obl ogHa YacTtoTa MeHbLue 10.




To4uyHbIU Kpumepuu Puwepa (Fisher exact test)

[[loauTCs, ecnu ogHa 13 4yacToT MeHbLue 5 1 BoobLe, Ang
HebonbLKX BbIbOpOK. NoaxoauTt ansa 3-u mogenu.

C OemeHcmeom 0e3 bemencmea
CKYHCbl
BOCTOUHBIE 14 29
3arajHbIe 5 38

H,: pavoH, roe *XMBET CKYHC, U
3aboneBaeMocCTb, HE CBSA3aHbl
Opyr ¢ Apyrom;

H, : mexay paioHOM
3aborneBaHWEM eCTb CBSA3b.




¥ Crosstabulation Tables Results: Soreadsheeth

Luick ] Advanced Options ]

Lormpute tables

[v Highlight counts » |'I|:I_ %
[v Expected frequencies

[~ Residual frequencies

[~ Percentages of total court

[~ Percentages of row counts

[~ Percentages of column counts

Statistics FONbwa-way tables

<]

Fearson & M Lhi-zquare

@ cMemar [£ x 2]

Fhi [£x tables) & Cramer's VW & C

<]

F.endall's tau-b & tau-c
EETE
Spearman rank order caorrelation

Sarmmer's d

-
-
-
-
-
-

Urncertainty coefficients

Surmany

Cancel

[®] Options +

T eompute hiax,
Likelihood Chi-
£quanres and to
analyza miulti-uay
frequency tables
use the Log-Linear
rricdule,




#% Monparametnc Statistics: Spreadsheeth ﬂ!ﬁ

Quick | OK

OI5] 2 & 2 Tables [?A/2/Phi?, McNemar, Fisher exad Cancel

¢ [l| Observed versus expected X7 ,
Al [B] Options ~
B Comrelations [Speatman, Kendall tau, gamma)
i1 Compating two independent samples (groups)

ETi Companng multiple indep, samples [groups)

Eﬂ Companng two dependent samples [vanables)
[ Compating multiple dep. samples [variables) | -~ 2 ¥ 2 Tables: uactoTHBIE epure_ T | — |5

B1LEL X
1daia Cochran O test

Cluick, | E Summary
14 ERE S
4 @ H E [B] Options «

E Summany: 2 # 2 Table

Ll Ordinal descrptive statizhics [median, mode,

Cancel

Specify the freguencies fior the
two-by-two freguency table; then
click Summany: 222 Table




OTBepraem

“| Data: 2 x 2 Table (yacToTHBIE KpUTEpMK)

= | B[]

2 x 2 Table (yacToTHEI® KpuTEpUK) —

Column 1| Column 2

Row
Totals

Frequencies, row 1
Fercent of total
Freguencies, row 2
Fercent of total

Column totals

Fercent of total

Chi-square (df=1)
V-zsguare (df=1)

Yates corrected Chi-square
Phi-sguare

Fisher exact p, one-tailed
two-tailed

McMemar Chi-square (AJ/D)
Chi-square (B/C)

K

16.471%

141
i

29
34.118%

43
50.588%

A
4.706%

38
44 706%

42
49.412%

18
21.176%

67
78,624 %

G5

6,75
b,67
5,44
075946

o= 0094
o= 0098
o= 0196

p= 0089
o= 0155
p= 0014
o= 0000

CKYHCbI 13 pa3HbIX panoHOB MMEIOT pasHyto 3ab6oneBaemMocTb.

3amevaHue: TecT B JaHHOM crly4yae OBYCTOPOHHUN!!




OOHOCTOPOHHUN TecT Puliepa:

[nga Clly4daeB, Korga Mbl 3apaHee 3HaeM, Kyla MOXeET
OTKINOHNTBLCA COOTHOLWEHNE HaCTOT.

Hanpumep, Mbl JaeM niekapcTBO 6ONbHBLIM 3BEPSIM U
CpaBHMBAEM, CKOJIbKO M3 HUX BbI3AOPOBENO NOo
CpaBHEHUIO C KOHTPOMNbLHOW rPYNMnou.
[lpegnonaraeTcyd, YTO NeKapCcTBO HE MOXET YXYALUNTb
COCTOSIHME 3BEPEN, a TONbKO MOXET NNOO BbINIEYNTD,
nmobo HerT.




Phi-square — nokasaTenb koppenauumn mexay
Ka4yeCTBEHHbIMW NEPEMEHHBIMU.

V-square — pa3HOBMAHOCTb y? TecTa.

Bce 9Tn TecTbl nogpasymeBanu, YTo BbIOOPKM HE3aBUCUMBI
(Hanpumep, Kaxgaa ocobb BXOAUT TONbKO B OOHY U3
a4eek).




Ans cesizaHHbIX 8 bIGOPOK:

Kpumepuu Mak-Hemapa (McNemar Chi-square)

Hanpumep: Mbl NpoOBESiN B CEHTAOPE KOHTPOMbHYIO MO
matemaTtuke. 13 100 ydeHukoB, 18 Hanucanu Ha
NOJTIOXNTENbHYIO OLEHKY, OCTalnbHble — ABOEYHUKMN.
[1na Tex e y4eHMKOB Mbl NPOBEN KOHTPOSIbHY BO 2-
N yeTBepTU. Hac nHTtepecyeT, Kak naMmeHunacho
yCreBaeMoCTb.

TpebyeTcsa cneyuanbHaa opraHmsaumsa Tadbnuubi!!!



KOHTpOnbHas BECHOW

KoHTponbHasa B

CeHTsbpe MNonyunnm 2 Monyumnm 3 v
BbiLLE
Monyunnu 2 (82) 30 52

Monyynnn 3 n

Bbie (18) 6 12

Tect MakHemapa cpaBHMBaeT yncna nog U Haa rnaBHOW
anaroHanoiko. [103ToMy HENBL3A MEHATbL NOPALAOK Yncen,
Korga mMbl BHOCUM UX B CTaTUCTUKY.




L Basic Statistics/Tables

Monparametrics
Distribution Fitting

o Multivanate Exploratory Techniques
Industrial Statistics & Six Sigma
Power Analysis

» Data-Mining
Statistics of Block Data

'% STATISTICA Visual Basic

2 Probability Calculator

Add to Report = | &2 K2

g 9 10

= i

1.4

Sar’ Varg Var9 Var10

LM -
FEI General Linear Models

GLZ , - -
— Generalized Linear/Monlinear Models

% General Regression Models

= General Partial Least Sguares Models

® Variance Components

" Survival Analysis

ﬁ Monlinear Estirnation

E Fixed Nonlinear Regression
i

l-? Time Series/Forecasting

BT Structural Equation Modeling




CpaBHEHME nMponopLmn

OTnnyaetca nun gong KOPOTKOXBOCTbIX KOLLUEK B

ABYX PasHbIX NONynaunax?




Ll Descoplive statistics
ﬁ Conelation malnces

E -test, mdependent, by groups

5] Hest, independent, by vaniables

[:H; I-test, dependent samples

E % Iest, single sample

== Breakdown & one-way ANOVA,

:HH Frequency tables
ﬁ Tables and banners
S Multiple response tables

I Dilference tests: 1, %, means

?...-" b Frobabdily calculator

i Difference tests: 1. X, means: Spreadsheetb

-

Difference between wo comelation cosfficients

1F
(2

10 E]

110

p: 1,0000
ke

Difference between hwo means [nomal distnbubion)

M 1:
M 2

[ Single

[ B wmfio & p 10000 l:unmute|
[ B nzfio [&] ¢ Onesided
= Two-sided

lation mean 2

Difference bebween bhwo proporbions

Pr.1:
L2 |-




BuHoMuUanbHbLIU Mecm

Y Hac Obino 10 mblwen:
7 nownn Haneso, 3
Hanpago.

[denctButenbLHO N Mblllb
pacrno3HaeT MOPKOBKY Ha
PacCTOAHUNT

Y Hac ecezo 2 yucna, U Mbl O0/KHbI UX Cpa8HUMb C
meopemuy4yeckumMu Yacmomamu rpu cry4yalHom ebibope




