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AHanuns3 ka4yecTBeHHbIX NPU3HaKOoB
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KonTponps Ha 2 u3 10 yamek Kontpons p=2/10=0,2
Yo Ha 4 u3 10 yamexk YO p=4/10=0,4
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c<-binconf(x=2, n=10)
uv<-binconf(x=4, n=10)

MpaHnubl 95% [0BEPUTENBLHONO MHTepBana

>C
PointEst  Lower Upper
0.2 0.05668215 0.5098375
> uv
PointEst  Lower Upper
0.4 0.1681803 0.6873262 0 0.2 0.4 06 08 19

. ) BuiGopouHan gons p
> stripchart(c, col="red" , ylim=range(0:1), vertical=T, lwd=5)
> stripchart(uv, vertical=T, lwd=5, add=T)
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[lonn

Kontposns Ha 2 u3 10 wamexk  p=2/10=0,2 © o
YO Ha 4 u3 10 yamek  p=4/10=0,4
c<-binconf(x=2, n=10) S -
uv<-binconf(x=4, n=10)
>C © J
PointEst Lower Upper ¥
0.2 0.05668215 0.5098375
> uv S -
PointEst  Lower Upper
0.4 0.1681803 0.6873262

> stripchart(c, col="red" , ylim=range(0:1), vertica1=T,Cawd=5)
> stripchart(uv, vertical=T, lwd=5, add=T)

0.0
e

KonTtpons Ha 20 u3 100 wamek  p=20/100= 0,2

Yo Ha 40 u3 100 wamex  p=40/100= 0,4 N
> Ccl<-binconf(x=20, n=100)
> uvl<-binconf (x=40, n=100) D -
> cl
POIiNtESt Lower Upper
0.2 0.1333669 0.2888292 S -
> uvl
POintEsSt Lower Upper =
0.4 0.3094013 0.4979974 o
> stripchart(cl, col="red” , ylim=range(0:1), vertical=T, lwd=5)

> stripchart(uvl, vertical=T, lwd=5, add=T)

]
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> library(Hmisc)
> prop.test(x=c(2,4), n=c(10,10))

2-sample test for equality of proportions with continuity correction

data: c(2, 4) out of c(10, 10)
X-squared = 0.2381, df = 1, p-value = 0.6256
alternative hypothesis: two.sided
95 percent confidence interval:
-0.6919928 0.2919928
sample estimates:
prop 1 prop 2
0.2 0.4

warning message:
In prop.test(x = c(2, 4), n = c(0, 10))

annpoKCMMAaLMA Ha OCHOBE XW-KBaapaT MoxeT OuiTb HenpaewnbHOW
> prop.test(x=c(20,40), n=c(100,100))

2-sample test for equality of proportions with continuity correction

data: c¢(20, 40) out of c(100, 100)
X-squared = 8.5952, df = 1, p-value = 0.00337
alternative hypothesis: two.sided
95 percent confidence interval:
-0.33395901 -0.06604099
sample estimates:
prop 1 prop 2
0.2 0.4
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Tabnuubl COnpsaXXeHHOCTn

Tpom603 LWyHTa npu remoananmse

Hanter H.R.et al., Prevention of thrombosis in patients in hemodialysis by low-dose
aspirin N.Engl.J.Med., 301:577-579, 1979

bonbHbIE
(cornmacHble U 0€3 ajIepruu K acliupuHy)

~ —

[Tmame6o - 25 gen. AcnupuH (160mr/cyT) — 19 yen.

Tpom603 y 18 Tpombo3 'y 6

MoxHO 11 I'OBOPUTH O CTATUCTUYCCKH 3HAYMMOM Pa3JIM4YnHn

70JI1 OOJILHBIX ¢ TPOMOO30M, a TeM caMbIM 00 3(hPEeKTUBHOCTU acTIMpHHA?



OueHum J05110 O0JIBHBIX C TPOMOO3aMU B KaX0M U3 TPYII, UCIOJIb3Ys OMHOMHATBHOE
pacupenencHue

o
—

| s -
o
0,5 T Q
Y -
(en]
[ -]
N -
= o
0 : a
Mnauebo AcnupuH =
(:)' -
> placebo<-binconf (x=18, n=25)
> aspirin<-binconf(6,19)
> stripchart(placebo, col="red" , ylim=range(0:1), vertical=T, lwd=5)
> stripchart(aspirin, vertical=T, lwd=5, add=T)

C 95%-HO1 1OCTOBEPHOCTHIO MOXXHO YTBEPK/IATh, YTO ACIIMPUH 3HAYUMO CHUKAET PUCK
BO3HUKHOBEHHUS TPOMOA B IIIYHTE MPU FEMOANATN3E
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TadiauIila HadI0JaeMBIX 3HAUCHU

[ [1ameto

AcnupuH

TpoMOO3 + TpomOO3 -

18

7

6

13

OopmyaupyeM Hy 1 cTpouM TabIIUIY OXKHTACMBIX YUCE

TpoMO03 + TpomGoO3 -

Tnane6o | 13.63636] 11.36364
Acmmupur| 10,36364] &,636364
24 20
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Kak e paccunrarb 0XKHUIaEMbIE YHCTa?

TpoM003+ TPOMOO3-
TIarne0o 18 7 25
ACIIMPUH 6 13 19

24 20 44
| 0,54545 045455 |

Jonu oxxkugaeMbpiX 00JbHBIX ¢ TpoMOo3amMu (0,5455) u 6e3 TpoMm0030B (0,4545)
IIPH YCJIOBUH CIPABEJIMBOCTH HYJICBOM THUITOTE3bI
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L2
KpuTtepuii Y

wr 2 s
Kpurepuii ” He TpeOyeT HUKAKUX MPEATIOI0KCHUN OTHOCHUTEILHO

apaMeTPOB COBOKYMHOCTH (HETIAPAMETPHUUCCKHUH )

2
, < (0-I)
xi=)
E
I'Jc O — Ha6JHOI[aCMOe UCIIO B KJIICTKE Ta6J'II/II_[bI COHpSI}KCHHOCTI/I, E —

OKHNJaCMOC YUCIIO B TOH K€ KIIETKE. CyMMI/IpOBaHI/Ie IMPOU3BO JUTCA 110 BCEM

KJIETKAM TaOJIHITHI
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ITOT KPUTEPUM yAOBIETBOPSIET IBYM TPEOOBAHUSIM:
L. U3MEPSIET Pa3TUUUS

2. YYUTBIBACT UX BEIUYUHY OTHOCUTEIBHO OKUIAEMBIX YUCEI

L4 2
[TpumeHuM KpuTepuid X~ A1 JAHHBIX 1O TPOMOO3aM IIYHTA.

— 2 _ 2 _ 2 . 2
_(18-1364)° (7-1136) (6-1036)° (13-864)° .

, _5(O-E)
) E 13,64 1136 10,36 8,64 ’
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MHOTr0 3T0 HJIK Majo?

T =
- Pacnpenesienue xu-kBaapar -
0.8 — k=1 -
B —k=2 .
N k=3 -
I k=4 i
k k — yncio creneneir cBOOOIBI :
0.4 —
: v=>-1)c-1) :
0.2F -
0.0 : . i L 1 —t
0 2 4 6 8

> qchisq(p=0.95,df=

[1] 3.841459
>
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2

0-H-,
X=2

11! TlonpabBka MelTca oOpuMMeHdeTcd NpU v=1, T.e.

IJI9 TabJaul 2X2

1Y 1Y 1Y 1Y
18 —13,64|—— 7 -11,36]—— 6-10,36| —— 13 -8,64|——
2 2 2 2 2

y? = N + + =557
13,64 11,36 10,36 8,64

VIcripaBJIEHHOE SBHAUEHMEe 0KalkaJiIoCh OoJbiie 5,02 -
KPUTUYECKOT'O BHAYEHUA OJISd 2, 5% YPOBHA
SHAUMMOCTH
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[l[opMMeHMM IIONPAaBKY JIA MIYUEHUMSA CBASU MEXIY
IpMeMOM acClIMprHa M TPoMOO3OM IMYyHTA

1Y 1Y 1Y 1Y
18—-13,64/—— 7 -11,36]—— 6-10,36|—— 138,64 - —
2 2 2 2 2

x = + + + =5,57
13,64 11,36 10,36 8,64

VcripaBJIEHHOE 3HAUEHMEe O0Ka3aJioChk OoJikme 5, 02
— KPUTHUUECKOI'O BHaveHuda J4 2,5% ypOBHA
3HAUMMOCTHU
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> tromb<-matrix(c(18,7,6,13), nrow = 2, byrow = TRUE)
> tromb
[,1] [,2]
[1:] 18 7
[2,] 6 13
> chisq.test(tromb)
Pearson’'s Chi-squared test with Yates' continuity correction

data: tromb
X-squared = 5.5772, df = 1, p-value = 0.0182

> chisq.test(cdc$gender,cdc$smokel00)
Pearson’'s Chi-squared test with Yates' continuity correction

data: cdcSgender and cdc$smokel00
X-squared = 204.6, df = 1, p-value < 2.2e-16

> chisq.test(cdc$genhlth,cdc$smokel00)
Pearson’'s Chi-squared test

data: cdc$genhlth and cdc$smokel00
X-squared = 333.53, df = 4, p-value < 2.2e-16
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ToyHbIv kKpuTepun duiepa (exact Fisher test)

Ho - Mexay neyeHnemM v MCcxoq oM HET HUKAKOW CBA3M,

Torga BEpOATHOCTb NOSyYNTh HEKOTOPYH Tabruuy paBHa

RIR,!C,!C,!
NI
0,,10,,10,,10,,!

roe R1 un R2 - cyMmMmbl No cTpokam
C1 u C2 - cymmbl no ctonbuam
O1, O2, O3, O4 - yncna B KneTKax

N - obuiee yncrio HadbnogeHnin P = FLCX + P1 + P2 + ...+ R
OB03HaueHuMs, UCNONb3yeMble B TOMHOM Kputepumn duwepa P > P
CyMMblI N0 CTpoKam mexl = 1
O1y O12 R
Oy Oy R, PMCX[ 2 PZ
Cymmbl no cron6uyam C, C, N
PMCX[ 2 Pf

rae R1u R, - cymmbl no ctpokam ( 4ncno 6onbHbIX, neymnsLumnxcs 1-m u 2-m
cnocobom), C;n C, - cymmbl no ctonbuyam(4mcno 60mbHbIX C NePBLIM U BTOPLIM
nexogom), 044,045,021 Oy —uncna B knetkax, N — obLiee yucno HabnoAeHIA



m 0o

HET

eCTb

1 7
3 2
4 9
0 8
4 1
2 6
2 3
3 5
1 4
4 4
0 5

8
5 6766 99
13 60480
967680
17280
17280
69120
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0,111888112

0,006993007

0,391608392

0,391608392

0,097902098

0,118881119
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ecTb peuu)HeT peuuamBa

AmMnuumn 20 7 27

Lledanekc 14 2 16 4,04002E+32
34 9 43 2,13793E+33 0,188968689
19 8 27
15 1 16
34 9 43 6,41379E+33 0,062989563
18 9 27
16 0 16

34 9 43 4,86098E+34 0,008311123



21
13

34

22
12

34

23
11

34

24
10

34

25

34

26

34

OI0 = OIS NJO IO WO OIS SO IW O

27

o

Lo

34

O

27
16

43
27
16
43

27
16
43
27
16
43
27
16
43
27
16
43
27
16
43

1,37438E+33

1,550589E +33

2,97196E +33

0,72641E+33

95,67374E+34

6,59632E +35

1,99148E +3/

0,293951294

0,260547738

0,13593795

0,041536596

0,007120539

0,000616202

2,02865E-05

P=

0,2463573



> table<-matrix(c(1,7,3,2), nrow = 2, byrow = TRUE)
> table
30 [;2]
[1,] 1 7
[2,] 3 2
> fisher.test(table)

Fisher's Exact Test for Count Data

data: table

p-value = 0.2168

alternative hypothesis: true odds ratio is not equal to 1
95 percent confidence interval:

0.00160284 2.38205321

sample estimates:

odds ratio

0.1195177

> j<-matrix(c(1,10,8,4), nrow = 2, byrow = TRUE)
> fisher.test(j)

Fisher's Exact Test for Count Data

data: j

p-value = 0.009423

alternative hypothesis: true odds ratio is not equal to 1
95 percent confidence interval:

0.001034782 0.656954980

sample estimates:

odds ratio

0.05851868
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Peunnomus

Ectp Her
AMOMUMIIIVH 20 7
TpuMmeTeTOnpUM/CysibdaMmeTokcazson 24 21
HedaseKCcHUH 14 2

EcTb JiIM OCHOBaHMA TI'OBOPUTH O PasHOM
5QPeKTUBHOCTHM IIpernapaToB?

> A<-matrix(c(20,24,14,7,21,2), nrow = 3, byrow =,TRUE,)

> A
Files Plots Packages Help Viewer
[sl] [32] e DR e a
[1 ’ ] 2 0 24 R: Fisher's Exact Test for Count Data ~
[2 ’ ] 14 7 ‘c;m;:rol = 1'ist: (0, ;r =1, alter;lac;.ve = "cwo.si;ied",
conf.int = TRUE, conf.level = 0.95,
[3 s ] 21 2 simulate.p.value = FALSE, B = 2000)
> chisq.test(A) Hhousisiie
. . x either a two-dimensional contingency table in matrix form, or a factor object.
Pearson's Chi-squared test i !
v a factor object; ignored if x is a matrix.
X workspace an integer specifying the size of the workspace used in the network algorithm. In units of 4 bytes. Only u
dat a. A values larger than 2 by 2 tables.
X-squar ed = 13.752 " df = 2 . p-Va1 ue = 0.001032 nyoria a logical. Only used for larger than 2 by 2 tables, in which cases it indicates whether the exact probabilit

approximation thereof should be computed. See ‘Details’.

f . h control a list with named components for low level algorithm control. At present the only one used is "mult™, a
= 1sher.test (A) default 30 used only for larger than 2 by 2 tables. This says how many times as much space should be z
keys: see file ‘fexact.c'in the sources of this package.

S . the hypothesized odds ratio. Onl d in th z
F.Isher. s Exact Test for. Count Data or e hypothesized odds ratio. Only used in the 2 by 2 case
alternative indicates the alternative hypothesis and must be one of "two.sided"”, "greater™ or "less". You cz
letter. Only used in the 2 by 2 case.
dat a. A conf.int logical indicating if a confidence interval for the odds ratio in a 2 by 2 table should be computed (and retu
p‘Va] ue = O . 0006 512 conf.level confidence level for the returned confidence interval. Only used in the 2 by 2 case and if conf.int = T
alternative hyp othesis: two.sided simulate.p.value a logical indicating whether to compute p-values by Monte Carlo simulation, in larger than 2 by 2 tables.
B an integer specifying the number of replicates used in the Monte Carlo test.
> ?fisher.test() ,
S = = = - Details
> fisher.test(A, simulate.p.value = T, B=500) ﬂ

Fisher's Exact Test for Count Data with simulated p-value (based on 500 replicates)

data: A
o-value = 0.001996
alternative hypothesis: two.sided



kputepud Mak-Humapa

p-uma Ha HXB

+

p-uusa Ha + 81 48

129 [77,54913 51,45087 0,112285 0,169241

KPOTOHOBOE Macrno - 23 21 44 26,45087 17,54913 0,3292 0,496185
104 69 173 1,106911

0,601156 0,398844 3,841455

p-una Ha JHXB

+ -

p-una Ha + 81 48 35,5 4,056338|
KPOTOHOBOE Macrio - | 23 21 35,5 4,056338 8,112676
3,841455
6,634891
HNmeem:
. < (o-E-057 (23-355-05) (48-355-05)
2= = =811
E 35,5 35,5
> mn<-matrix(c(81,48,23,21), nrow = 2, byrow = TRUE)
> mn
[,1] [,2]
[1,] 81 48
[2,:] 23 21
> mcnemar.test(mn)
McNemar 's Chi-squared test with continuity correction
data: mn
McNemar 's chi-squared = 8.1127, df = 1, p-value = 0.004396
> mcnemar.test(mn, correct = FALSE)
McNemar 's Chi-squared test
data: mn
McNemar ‘s chi-squared = 8.8028, df = 1, p-value = 0.003008
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