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1  Kpurepuit McNemar

Paccemorpum annbie Takoro poga: X1 u Xo— Hajaumune B 9KI' sanmso1a yeKOpEHHOTO HIHO-
BeHTpuKy/sipHoro purma (YUP) no u mocsie oneparmn AKII. YV 57 GoJbHBIX 3TOT U307 He
HabJIIo/IasICd HUA JI0, HU ITOCJIE ONEPAIUU; ¥ BOCbMHU OOJIBHBIX OH OBLIT TOJIBKO JIO OIEPaIldn, Y
JIBYX OOJIbHBIX MOsABHUJICs T10cae. He ObLI0 HE OHOTO 60JIBLHOTO, Y KOTOPOT'O SIU30/1 IIPOSTBIISLI
yCTORIMBOCTE. IIpoBepsiercss rumoresa 0 TOM, UTO CUTYAIIUMH YJIYIIIEHUA WA YXYIITEHHS
paBHOBepOSTHBI. IMeercss Tabymia COnpsizKeHHOCTHA B BIIE MATPHUIIBI 2 X 2

X1\ Xo| — + | cymma X1\ Xo | — |+ | cymma
— a b a+b — 57| 2 59
+ c d c+d + 810 8
cymMMa |a+c|b+d n cymma | 65 | 2 67

Hac unTepecyer, HACKOJIBKO 3HAYUMO pas3jimdue Mexry dacroramu b u c¢. Tounas craTucruka
kpurepus Mak Hemapa (McNemar’s test) Beraucisiercs kak

min(b,c) ' 1
Ay = 2 Z Cg_,'_cﬁ .
=0

[Ipu masbix 3HaYeHUAX (v < @ = 0.05 runorTe3a o paBeHCTBe b = ¢ OTBEpPraeTcs U pas3/indne
MEKJTy HUMH HeJTb3si O0bACHUTD CJIYIailHOCTDHIO.

B namewm ciayuae b = 2, ¢ = 8,
a, = 2(CY% + Oy + C%)/2'° = 0.109375 > 0.05,

IIO9TOMY YHUCJIO 60JII)HI)IX7 Y KOTOPbBIX NCYEI3 IMINUI30/] YUP nociie olepalunuu, HeSHa9YUMO OoJIbIIIE
TeX, Yy KOI'O 9TOT 3IIU30/1 B OKI' nogsuiica. Ecan Ba>KHO, 0OJIbIIIE JIM YUCJIO YIYHIINBIINXCA,
9eM YXYIHINBIIUXCA, TO pa3yMHee NCIIOJIb30BaTh OJHOCTOPOHHIOIO aJIbTEPHATHUBHYIO I'MIIOTE3Y.

[Ipeobpazyem jiaHHbIE U3 TAOJIUIBI CONPSXKEHHOCTH B MCXO/IHBIE TIPU3HAKH.

> X<-data.frame(TransformData(matrix(c(57,8,2,0),ncol=2)))
> tab<-table(X);tab




X2
X1 0
057 2
180

1

> nn<-c(tab[1,2],tab[2,1])
> n<-sum(nn)
> alpha_<-2*pbinom(min(nn),size=n,prob=0.5);alpha

[1] 0.109375

> binom.test(2, n=10, p = 0.5,
+ alternative = c("two.sided", "less", "greater"),
+ conf.level = 0.95)

Exact binomial test

data: 2 and 10

number of successes = 2, number of trials = 10,

p-value = 0.1094

alternative hypothesis: true probability of success is not equal to 0.5
95 percent confidence interval:

0.02521073 0.55609546

sample estimates:

probability of success
0.2

DTOT Ke aJITOPUTM HOCHUT Ha3zBaHue Kpurepwuii 3HakoB. [lycTs £y, £ ciyvaiinoe 9ucao coor-
BETCTBEHHO TIOJIOXKUTE/IbHBIX ¥ OTPHUIATE/IbHBIX U3MEHeHUit 1 = ny +n_, m = min(ny,,n_).
HysieBasi rumoresa cocTout B TOM, 9TO BeposgTHOCTS yerexa ("mmoc") p pasua 0.5, Hy : p = 0.5.

[Ipu anbrepunatusHoil runiorese Hy @ p > 0.5 BeIYUCIIETCH 3HAYUMOCTH
o = P(& > ny),

Ipu ajabTepHaTUBHON runore3e Hy : p < 0.5 BbIUKC/IAETCA 3HAYUMOCTD
o = P(§ <ny),

pu ajbTepHATUBHOM runorese Hy : p # 0.5 BbIYUC/IsI€TCS 3HATMMOCTD

a, =2 P(min(&,6-) < min(ng,n_)).

I/IHOF,ZLa JJId KpUTEPpUA 3HAKOB HCIIOJIB3YIOT CTaTUCTUKY @Hmepa.



> 1<-2;1<-10
> alpha_F<-pf(r/(l-r+1),2*(l-r+1),2%r) +1-pf((l-r) /(r+1),2*(r+1),2*(l-1))
> alpha F

[1] 0.06542969

IToMmMoO 9TOH CcTATUCTUKHA HCIIOJIB3YyETCAd BbIpa2KE€HUe

2 _(b=(b+c)/2)? (c=(b+c)/2)?* (b=0)

(b+¢)/2 (b+c)/2  bdc’

B KOTOPOM JI00aBJIgeTCd MOIpaBKa Ha HEIPEPBLIBHOCTH

2
o (b=d-1)

* b+c
[Ipw crpaBesIMBOCTH HYJIEBOI THIIOTE3BI CTATHCTHKA X2 MMeeT pacIpe/ieIeHie XI-KBaJpaT C
OJIHOIT CTeneHblo cBo6OIbL. JJoBepUTe/IbHbI ypOBEeHb BepoATHOCTH paBeH p = P{x? > x? =

3.6} = 0.058, ciieioBarebHO, pas3indne MeXK Ly ¢ U b HeJib3si OObSICHUTH CJIy9aiiHOCTBIO C
yposaeM 3naunmoctu, 6osbiuM 0.058. C monpaBkoil Ha HEIIPEPBIBHOCTD

p=P{*>x?=25}=0.11.

> mcnemar.test(X][,1],X[,2],correct=FALSE)

McNemar's Chi-squared test

data: X][, 1] and X[, 2]
McNemar's chi-squared = 3.6, df = 1, p-value =
0.05778

> p.McN.chi.0<-1-pchisq((abs(nn|1]-nn|2])) ~2/sum(nn),1);p.McN.chi.0

1] 0.05777957

> mecnemar.test(X[,1],X[,2],correct=TRUE)




McNemar's Chi-squared test with continuity
correction

data: X], 1] and X][, 2]
McNemar's chi-squared = 2.5, df = 1, p-value = 0.1138

> p.McN.chi<-1-pchisq((abs(nn[1]-nn[2])-1)~2/sum(nn),1);p.McN.chi

1] 0.1138463

Statistics: depressed.mood_3(2) x dej

Statistic Chi-square | df | P

Pearson Chi-square 1.257T143| df=1 p=.26220
M-L Chi-square 1.920731 df=1 p=_16573
Yates Chi-square 227679 df=1 p=.72605
Fisher exact, one-tailed p=.39394
two-tailed =.51515
McMemar Chi-square (A/D) 2.500000 df=1] p=113831
(BIC) 10.08333 df=1 p=_00150

Puc. 1: Kpurepnit MakHemapa.

Workbookl* - Sign Test (X)

43 Nonpararr Sign Test (X)
Ela ND”FE Marked tests are significant at p <.05000
-] Sig No. of | Percent Fi p-level
la Basic Stati Pair of Variables |Non-ties| v <V
Ea Crossti X1 & X2 1002000000 1.581139) 0.113846

Puc. 2: Kpurepuit 3naK0B.

1.1 Kpurepuit Koxpena

i KareropuabHbIX JAHHDBIX, ITOBTOPSIONIUXCA MHOTOKPATHO, UCIOJIb3yeTcsd 0000IIeHne
kpurepusi Mak Hemapa B Buse xpurepus Koxpena (Cochren’s Q test). Ilycts mmeercs
S IMXOTOMUYIECKNX NMPU3HAKOB Y N WHIUBUJIOB. JIJIsT OIpeIeIeHHOCTH 3aKOIUPyeM HyJIeM
OTBETHI ,HET" U €JMHUIEH OTBETHI ,,J1a", KOJIUIECTBO MOJIOKUTEIbHBIX OTBETOB Y i-T0 WHMBUIA
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nMeeT paclpejiesieHie XU-KBaJpaT ¢ § — 1 crenenamu cBobojibl. Harpumep, mccieyercs
JMHaMUKa IosiBjeHus: smu3ona YUP y n = 52 6onbHBIX B § = 4 TOYKax: JIO OIepallii,
Jepes JiBe HeJlesTU TI0C/Ie OTePaIlii, Yepe3 MoJroga n depes3 roa. dnun3o Y P nossiasics
y N = 13 6ombubix omguaxkasl: z;, € {0,1}, 1o omeparuu y . = 6 GOJBHBIX, HOCTE Y
Tyo = 2, 3aTEM Ty3 = 3, Tyq = 2. SHAUCHUE CTATUCTUKHI (1) PaBHO X, = 3.3 CO 3HAYMUMOCTBHIO

= P{y? 21 =0.35.9 YUP
p = P{x* > x2} = 0.35. D10 CBUAETEIBCTBYET O TOM, 9TO CHUZKECHHE UUCJIa STHU30/I0B
I10CJIe OIepaIui MOKHO OO0bsICHUTH CJIy4IailHOCTHIO.

> dir<-"~ /Documents/share/R /lessions/A _Fitting/days_ AAC"
> XX<-data.frame(lapply(c(1,2,3,9),

+ function(x){

+ file<-paste(dir," /day" x,".csv",sep="")

+ X<-data.frame(read.csv(file,sep=";", dec=",") )
+ colnames(X)<-paste(colnames(X),x,sep=".")

+ X

+ )

> data<-XX]|,paste(v|1],c(1,2,3,9),sep=".")]

> data<-apply(data,2,function(x)sapply(x,function(y){y[y>1]<-1;y}))
> data<-data.frame(na.omit(data))

> Data<-cbind(stack(data),subject=rep(seq(nrow(data)),ncol(data)))
> library("RVAideMemoire")

> cch<-cochran.qtest(values " ind|subject, Data,

+ alpha = 0.05, p.method="bonferroni");cch

Cochran's Q) test

data: values by ind, block = subject



Q = 42.8824, df = 3, p-value = 2.607e-09

alternative hypothesis: true difference in probabilities is not equal to 0

sample estimates:

proba in group depressed.mood.1
1.00000000

proba in group depressed.mood.2
0.90909091

proba in group depressed.mood.3
0.63636364

proba in group depressed.mood.9
0.09090909

Pairwise comparisons using Wilcoxon sign test

depressed.mood.1 depressed.mood.2

depressed.mood.2 1.000e-+00 -
depressed.mood.3 4.688e-02 4.219e-01
depressed.mood.9 1.144e-05 4.578e-05

depressed.mood.3
depressed.mood.2 -
depressed.mood.3 -
depressed.mood.9 0.00293

P value adjustment method: bonferroni

> plot(c(1,2,3,9),as.vector(cch$estimate), type="h" lwd=4,col=3,
+ xlab="days",ylab="Depress mod")
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> TT<-ncol(data)*(ncol(data)-1)*sum((colSums(data)-sum(sum(data)) /ncol(data))”
> TT<-TT/sum(rowSums(data)*(ncol(data)-rowSums(data)))
> 1-pchisq(TT,ncol(data)-1)

~~J

[1] 2.606692¢-09

> attach(Data)
> pairwise.wilcox.test(values, ind, p.adjust.method = "none" paired = TRUE)

Pairwise comparisons using Wilcoxon signed rank test




data: wvalues and ind

depressed.mood.1 depressed.mood.2
depressed.mood.2 0.34578 -
depressed.mood.3 0.00596 0.04108
depressed.mood.9 8.6e-06 2.5e-05

depressed.mood.3
depressed.mood.2 -

depressed.mood.3 -
depressed.mood.9 0.00063

P value adjustment method: none

> wilcox.test(datal,3|,datal,4|,paired=TRUE,exact=FALSE)$p.value

[1] 0.0006269252

> detach()

Workbookl* - Cochran () Test (data)

&3 Nonpararr Cochran Q Test (data)

MNumber of valid cases:22

Q=42 88235, df =3, p « 000000

Sum | Percent | Percent

Sig || Variable 0's 1's

B3 Friedrr depressed.mood.1 [22 000008 0.00000 100.0000
[ Frie depressed.mood.2 [ 20.000000 9.09091 90.9091

E1-=3 Basic Stati depressed.mood.3 | 14.00000 36.36364 63.6364

Ela Crossti depressed.mood.9 2.00000 9090905  9.0909
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Puc. 3: Kpurepuit ()-Koxpena.
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