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KOAMYHNYKO 1 pErpecnoHo oLerBabe Cy ABe TEXHUKE OLeHNBatba Y TEO-
pVjun y30paKa, Kof KOjuX Ce KOPUCTE JoNYyHCKe nHdopmauuje 3a ‘nonpassbatbe’
npeymsHocTu oueHa. [lpn Tome yeogu ce nomohHo obenexje x, Koje je
y 6anckoj Besn (kopenauwmju) ca “rnaBHum’ obenexjem y, M 3a koje ce
NPeTnocTae/ba fa Cy HEroBE BPEAHOCTM NO3HATe Ha CBUM jefuHMLaMa y

Y30pKY.
Mopa 6uTtu nosHat u Totan Y obenexja y.

Unm npumene baw oBUX TEXHUKA je, faKie, CMatbeHe JUCMep3nja OLeHa
kopuwhiersem kopenauwnje nsmehy x u y.

Konuunuk obenexja nonynauuje R jeaHak je
N
> Y
=1
R = ~ =
> Xi
i=1

| =
Pl =
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Ako cy Y u X wHenpuctpacHe ouene Totana Y n X rnaeHor u nomohHor
obenexja, peaoM, KOMYHNYKA oLeHa ToTana obenexja nonynauuje je

/\

Vo= L x—
RT%

= X.

><\~<»

OBa oueHa Huje HenpuCTpacHa, ann ce MOXKE MOKa3aTyh Aa je NPUCTPACHOCT
oueHe ObpHYTO nMponopumoHanHa obuMy y30pKa, Na je OHa 3aHeMapJbUBO
Mana 3a (LOBOJLHO) BesNKe y30pKe.

AnpokcrnmMaumja cpefikbe KBafpaTHE IpeLlKke OLeHe }A/R je

MSE[YR] ~ VY] + R*V[X] — 2Rcov(X,Y).

Bojana Toguh Teopuja ysopaka 14. anpun 2016. 3/27



CV be3 noHaB/batba

PIRE

i€s

> Xi

i€s

o OueHa konmnuHnka je R =

@ OueHa ToTana je Y = RX

e OueHa cpeauHe je Y = RX

@ OueHa cpeatbe KBagpaTHe rpeLlke je % (Y — IA%XZ-)2
€S

OLI,EHe HEMO3HATUX NapaMeTapa HNCY HENPUCTPACHE.

M3 n3pasa 3a oueHy cpefrbe KBagpaTHe rpeluke BUAW Ce A je OHa Matkba
wTo je Beza usMmehy rnasHor u nomohHor obenexja “jaua’, y cmucny aa
BpegHoOCTN Y; Makbe OACTynajy Of, PErpecroHe npase, koja MpoJsia3nm Kpo3
KOOpAMHATHU MoYeTak, Tako Aa je Y; “rpybo’ nponopuwmonanto X;. Taga
j€, YjeHO, 1 NPUCTPACHOCT NPUBAMKHO jeaHaKa Hyau.
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VcnoB npu KOMe je KONMMYHMYKa oueHa edukacHmja of obudHe (gupekTHe)
OLleHe, 1, CTOra, NoXesbHWja y [ATOj CUTyaumju:

1.8, 1CV,
278, 20V,
roe je C'V, = =2, ogHocHo C'V,, = Koed)mu,vueHT Bapujauuje nomofiHor,

OAHOCHO rnaBHor obenexja, a p Je KoechmumjeHT Kopenauuje osa fABa
obenexja

N _ _
S X-X)Yi-Y)
i=1 _ zy

P= T (N=1)S.8, 5.5,
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Mpumepn kog Kojux 61 kopuwherse KOAMYHNYKE OLEHE MOTIO UMAaTK Npes-
HoCTW:
@ x - obum ppseTa
1y - 3anpeMuHa gpBeTa
@ x - bpoj cTpaHuua y jegHoMm bpojy Yaconuca
y - Bpoj cTpaHmua Ha Kojuma ce Hanasu bap jegHa peknama
@ x - bpoj 3anocnerux y dupmu
y - npuxog cpupme
KonnyHuyko ouerbnBatbe, Aake, MOXE AaTh BPJO KBaJNTETHe pe3ynTaTte y
cyyajy Kaga ce Besa namehy rnaesHor u nomofiHor obenexja Hajbosbe Moxe
onucatu (perpecMoHOM) MpaBoM Koja Mposia3n KPO3 KOOPAUHATHN MOYeETaK.

PerpecrnoHo oueruBarbe je CmyHa TexHWKA MPUrofHa y cuTyaumjama Kaja
Cy nofaum yjenHadeHo “pasbauaHn’ oko Npase Koja He NPoJa3n Kpo3 Koopau-
HaTHM NOYeTaK.
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3anpaBo, pagu ce 0 MOAeNY MHEapHe 3aBUCHOCTY U3Mely rnasHor u nomoh-
Hor obenexja y = a + bx.

OueHa (MeToOM Hajmarsux KBagpaTa) koeduumjeHTa NpaBUa perpecroHe
npase (slope) je b = 4, a opceuka opawHare (intercept) a =Y — bX.

MpetnocTaesbajyhin ga ce bupa ysopak 6e3 noHaesbarba, BPEHOCTM FNABHOM
obenexja OHMX jeAnHULA Koje HUCY ofabpaHe y y3opak mMory ce (Ha OCHOBY
MOAENa JINHEapHe Perpecunje) OLEHMTH ca

Vi=a+bX; =Y —b

P

+6XZ, iE§:S\S.
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Perpecunona oueHa ToTana obenexja nonynauuje je

A

YLR = N?—FNB(X —X)
Oega oueHa Huje HenpuUCTpacHa.

Kog CVY 6e3 noHaesbarba OLeHa Cpearbe KBafpaTHE MpeLLkKe je

N2(N —n) A g
Nn(n—2) iezs(}/% —a—bX;)2

Mopeherse kKBanuTeTa oueHa - obuyHe, KoAUYHUYKe K perpecuore kog CY
be3 noHassbarba:
VBefy ce 03Hake 3a guUcnepsunje, 0GHOCHO CPefe KBagPaTHE MPELLKE OLEeHa
Vsrss MSER, MSER.
Baxun:

° Vsrs > MSELR

e MSER > MSErR
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Koa cTpaTudukosaHor ysopka

KonuuyHuyka oueHa Moxe ce hopMupaTtit Ha ABa pPasnn4YnTa HaymHa:

@ nocebHa oueHa (separate ratio estimator)

Ly,
- h
YRs:E — X3
=1 Xn

@ KombuHoBaHa oueHa (combined ratio estimator)

Ve = ";1 X
> Xn
h=1

rae cy Y, u Xy, h = 1,2,..., L, HenpucTpacHe OLgHe ToTaja raBHOM 1
nomohHor obenexja 3a h-Tu cTpatym.
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PerpecmoHa oueHa Moxe ce popMUpaTh Ha fBa PasMHMTa HAYvmMHA:

o nocebHa ouera Yips = Sor_, <Nhffh + Npbp(Xp, — )?h)>

o KombuHOoBaHa oueHa Y7 g = N}:/st + Nl;(X — f(st)

roe cy Yy w X, h = 1,2,..., L, HenpucTpacHe oLeHe CpeauHe rNaBHOT U
nomohHor obenexja 3a h-Tu cTpatym.

MocebHa perpecmoHa oueHa MpUMersyje Ce Kafja Ce MOXe CMaTpaTh fa ce
NpaBu perpecnoHn KoeduumjeHTn b, pasnukyjy no ctpaTymuma.

Mpy padyHarby MaTeMaTN4KIUX OHeKmBatba (Tj. ogpehuBarby npuctpacHocTy)
N CpeArbe KBapaTHUX rpellaka olieHa cpefinHe 1 ToTana obenexja Tpebano
6u pasnukosaTu Aga ciy4aja:

@ kaga cy by, ogHocHo b, yHanpen nsabpaHe KOHCTaHTe

@ kaja ce by, oHOCHO b, U3paYvyHaBajy Ha OCHOBY Y30pKa
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[Mpumep - API nonynauymja, ouersnBarbe KOMNYHMKA

V API nonynauujn Hanasu ce npomeHssMBa api.stu koja YyBa bpoj yveHuka
TecTupaHux pagu oapehusarba MHAEKCA aKafeMCKOr ycrnexa, Mo WKosama.

Uunsmb: oppegmtn npoueHaT yYeHMKa KOjU Cy peLuaBasyi MOMEHYTe TeCTOBE
wmpom uene apxase Kanndophuja.

@DyHkumja svyratio() gaje oueHy KOAMYHMKA MOMYNaLMjCKMX TOTana.

> dstrat <- svydesign(id=~1, strata=~stype, fpc=~fpc, data=apistrat)
> svyratio(~api.stu, ~enroll, dstrat)

Ratio estimator: svyratio.survey.design2(~api.stu, ~enroll, dstrat)
Ratios=

enroll
api.stu 0.8369569
SEs=
enroll

api.stu 0.007757103
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Jakne, pesyntaTn ca NpeTXO4HOr C/lajaa nokasyjy Aa je, Ha OCHOBY CTpaTu-
chukoBaHor y3opka obuma 200 wkona, ouerseHo ga je 83.7% +0.78% bpoja
YNNCaHUX y4eHrKa buio TecTnpaHo y oBoM uctpaxusarsy. C 0b3ampom ga je
nosHaT u TavaH bpoj ynucaHux yveHmka y wkonama wupom KanndopHuje
(ykynHo: 3811472).

Lusb je oueHnTu ykynan 6poj yueHunka koju cy pewwasanu tectose. QuurnegHa
oueHa buna 6u 0.837 - 3811472 =~ 3190202, ca cTaHAapAHOM TpPELLKOM
0.0078 - 3811472 ~ 29730.

HT ouena ykynHor bpoja yueHuka koju cy pewasanu tectose je 3086009 ca
CTaHAapAHOM rpetukom (npubamxHo) 99478.
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Metog predict() mMoxe ce KOpUCTUTW 3a Aasba M3padvyHaBarba basmpaHa
Ha u3nasy yHkumnje svyratio().

> r <- svyratio(~api.stu, ~enroll, dstrat)
> predict(r, total=3811472)

$total
enroll
api.stu 3190038

$se
enroll
api.stu 29565.98

Kopuwherbe KonnyHnKa y 0BOj CMTyaLmji MOTUBUCAHO je uaejoM aa je 6poj
y4YeHMKa Koju Cy pewasanu TecT 'rpybo’ nponopuuoHanaH bpojy yyeHuka y
LIKOSIN, Tj. MOAENOM

api.stu = « - enroll + e,

rOe € MMa MaTEMATUYKO OYEKNBAHE NMPUBINXKHO jeAHAKO HYU, 3 (v j& NMOMe-
HYTU KOJINYHUK.
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[pacbnuky npukas nogaTaka mokasyje ompaBgaHocT n3bopa oBor Mogena
Kao fobpor 3a pacnogesy nojaTaka.

> svyplot(api.stu~enroll, design=dstrat, style="’bubble’’, xlab="’broj upisanih’’,
ylab=""broj testiranih’’)
> abline(a=0, b=coef(svyratio(~api.stu, ~enroll, dstrat)))

broj testiranih
1500 2500

500

T T T T
0 1000 2000 3000

broj upisanih
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Ha npeTtxogHoM rpadhmky yupTaHa je npaga Koja ogrosapa mogeny, a cnegehnm
KOGOM fopaje ce ‘rnaTka’ KpuBa ouerbeHa pyHKuujoM svysmooth().

> lines(svysmooth(api.stu~enroll, dstrat), lwd=2)
Loading required package: KernSmooth

KernSmooth 2.23 loaded

Copyright M. P. Wand 1997-2009

broj testiranih
1500 2500

500

0 1000 2000 3000

broj upisanih
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Kaga je pey o pesugyanuma, oHn ce uspadyHasajy no dopmynu

resid = api.stu — 0.837 - enroll.

> resid <- apistrat$api.stu-coef(

svyratio(~api.stu, ~enroll, dstrat))*apistrat$enroll

> svyplot(resid~enroll, design=dstrat, style="bubble’’, xlab="’broj upisanih’’,
ylab="reziduali’’)

> lines(svysmooth(resid~enroll, dstrat), lwd=2)
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Ca rpadmka penyje ga BapujabunHoOCT pesmpyana pacte ca noseharsem
BesinyuHe wkone. locToju HaroBewTaj 4a je KOJNYHUK CUCTEMATCKN Makbu
Kog Lkona koje bpoje mamehy 1000 u 2000 yuveHuka Tako Ja MOAen He
“couTyje”’ y noTnyHoCTU nepgpekTHO.

Koa Benukmx ysopaka nocebHa KoanyHuyka oueHa bufie npeunsHmnja Hero
OLieHa Koja Ce U3BOAW Ha OCHOBY CTPaTMUKOBAHOT Y30pKa Y3eTOr Kao LieSinHa,
jep kopucTu Buwe nHdopmaumja o nonynaumnjn (NpeTrnocTassba ce No3HaBarbe
ToTana nomohHor obenexja 3a ceakn ctpaTym) u jep sehun 6poj ouerseHmnx
napamertapa omoryhasa ogabpaHom mogeny ga bosbe ogrosapa nogauymma.
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> sep <- svyratio(~api.stu, ~enroll, dstrat, separate=T)
> com <- svyratio(~api.stu, ~enroll, dstrat)

> strat.totals <- list(E=1877350, H=1013824, M=920298)

> predict(sep, total=strat.totals)

$total

enroll
api.stu 3190022
$se

enroll

api.stu 29756.44

> predict(com, total=3811472)

$total

enroll
api.stu 3190038
$se

enroll

api.stu 29565.98
> svyby(~api.stu, ~stype, dstrat, denom=~enroll, svyratio)

stype api.stu/enroll se.api.stu/enroll

E E 0.8518163 0.00703236
H H 0.8105702 0.02047726
M M 0.8356958 0.01818744
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[lprMep 33 perpecnmoHo oLerBak-e

Basa nopataka election (y nakety samplingbook) cagpxu nogatke o
ykynHom 6pojy rpaljaHa ca npaesom rnaca y 16 Hemaukux dpefepasHux gp>kasa
n pesyntatuma n3bopa 3a Hemaukm Byngecrar 2002. n 2005. rogute.

> data(election)

> N <- nrow(election)

> sample <- election[sort(sample(1:N, size=45)),]

> plot(SPD_05 ~ SPD_02, data=sample, xlab="socijaldemokrate 2002.godina (%)",
ylab="socijaldemokrate 2005.godina (%)")
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[lprMep 33 perpecnmoHo oLerBak-e

®PyHkumja mbes () u3 nctor naketa kopuwheHa je 3a ouyersmBarbe (basmpaHo

Ha >KeJbEHOM MOAEJY) CPeAHe BPefHOCTU obenexja Of nHTepeca.
> X.mean <- mean(election$SPD_02)
> mbes(SPD_05 ~ SPD_02, data=sample, aux=X.mean, N=N, method="’regr’’)

mbes object: Model Based Estimation of Population Mean
Population size N = 299, sample size n = 45

Values for auxiliary variable:

X.mean.1 = 0.3861, x.mean.1 = 0.3949

Linear Regression Estimate

Mean estimate: 0.3465

Standard error: 0.0036

95% confidence interval [0.3394,0.3536]

Linear Regression Model:

Call:
Im(formula = formula, data = data)
Residuals:

Min 1Q Median 3Q Max
-0.069493 -0.003739 0.007313 0.019116 0.038913
Coefficients:

Estimate Std. Error t value Pr(>ltl)
(Intercept) 0.002067 0.016469 0.126 0.901
SPD_02 0.892098  0.040499 22.028  <2e-16 *xx
Signif. codes: 0 ‘x> 0.001 ‘*%’ 0.01 ‘x> 0.05 ¢.” 0.1 ¢ > 1
Residual standard error: 0.02638 on 43 degrees of freedom
Multiple R-squared: 0.9186,Adjusted R-squared: 0.9167
F-statistic: 485.2 on 1 and 43 DF, p-value: < 2.2e-16
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[lprMep 33 perpecnmoHo oLerBak-e

TauHa BPeAHOCT MpPOLEHTAa rNacoBa KOjU Cy OCBOjUIM COLMjanaeMokpaTe
2005. rogune je 34.27%.

LLITo ce Tuye dyHkuumja u3 nakeTta survey — cyHkumja svyglm() “curyje’
JINHEapHe U reHepasiHe JIMHeapHe MOAENe NofJauuMa KOju Cy MELUTEHU Y
survey design object-y.

> sample <- cbind(sample, fpc=rep(N, 45))
> srsdesign <- svydesign(id=~1, data=sample, fpc=~fpc)
> (socdemo05 <- svyglm(SPD_05 ~ SPD_02, srsdesign))

Independent Sampling design
svydesign(id = ~1, data = sample, fpc = ~fpc)
Call: svyglm(formula = SPD_05 ~ SPD_02, srsdesign)

Coefficients:
(Intercept) SPD_02
0.002067 0.892098
Degrees of Freedom: 44 Total (i.e. Null); 43 Residual
Null Deviance: 0.3674

Residual Deviance: 0.02991 AIC: -195.5
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[Mpumep ce Moxke npowmMpuTy, Y CMUCY @ CE€ Pa3MOTPU YTULLAj jOLU HEKUX
NpoMeH/bMBUX Ha mMogen. Hasegen je m kog y Kome je uckopuwhen u

pesynTat “seneHux’ Ha nsbopuma 2002.
> (X.mean2 <- c(mean(election$SPD_02), mean(election$GREEN_02)))
[1] 0.38613439 0.08484103

Ha Bpno jegHocTaBaH HaumH MoXe ce BpWUTK 1 npegsubjarse.

> (socdemo05_i_zel <- svyglm(SPD_05 ~ SPD_02 + GREEN_02, srsdesign))

Independent Sampling design

svydesign(id = ~1, data = sample, fpc = “fpc)

Call: svyglm(formula = SPD_05 ~ SPD_02 + GREEN_02, srsdesign)
Coefficients:

(Intercept) SPD_02 GREEN_02

-0.02328 0.88761 0.32787
Degrees of Freedom: 44 Total (i.e. Null); 42 Residual
Null Deviance: 0.3674

Residual Deviance: 0.02481 AIC: -201.9

> data2002 <- data.frame(SPD_02=X.mean2[1], GREEN_02=X.mean2[2])
> predict(socdemo05_i_zel, type="’response’’, newdata=data2002)
response SE

1 0.34727 0.0031
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CUCTEMATCKWN Y30PAK (Systematic Sampling)

MocToju konekumja nnaHOBa y30pKOBarba MOf 3ajeHUYKUM VMEHOM CUCTE-
MaTCKu uau neproguyHu ysopak. OHU UMajy HEKOJNKO MPELHOCTU MPUINKOM
MpUMeHe y npakcu.

V Hajkpafiem, kog cuctemaTcKor y3opka, ymecto usbopa n jeanHuua n3
nonynaumje Ha cy4ajaH HauuH, o4NydMBakbE O jeanHuuama koje he ce Hahu
Y Y30pKY BpLUM Ha OCHOBY M3bopa camo jegHor ciny4dajHor 6poja.

WNaeja ce cactoju y cneaehem:

MpeTnoctaBu ce pga ce nonynaumja cactoju o N jeauHUUa M Ja Cy OHe
o3HaveHe bpojeeuma og 1 mgo N, no Hekom peay, a ga Tpeba ogabpatw
y30pak obuma n. JeguHuue ce, 3aTuM, y y3opak bupajy nepuoguyHo — y
jeaHakum pasmauyuma. Haume, ako je untepsan (nepuog, kopak) nsbopa k,
op npeux k jeanHuua bupa ce (Hajuewhe Ha cnyyajaH HaumH) jegHa jeanHuua
Kao MOYeTHa, HEKA je TO HMp. jeAMHMUA 7, @ NOTOM CBaka k-Ta jefuHMLa.
Tako ce bopmupa y30pak of jefnHuua o3HadeHnx ca r+k, ...,r+ (n—1)k.
Kopak usbopa 3aeucu, ounrnegHo, og obuma nonynaumje N n on obuma

N 1

y30pKa 7, Tako Aa ce obu4Ho ysuma pa je k = - = 7
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-
CUCTEMATCKWN Y30PAK (Systematic Sampling)

JacHo je pa ce cuctemaTCKm y30pak MOXe 3aMUCTNTMA 1 Kao CTPaTUMKOBaH
y30pakK, KO Kora je nonysiauuja nofesbeHa Ha n CTPaTyMa, Of, KOjUX Ce CBakU
cactoju og no k jeguuuua. Mpu Tome, n3 ceakor cTpaTyma ce y ysopak bupa
no jegHa jegmHuua.

Crora ce MOXe 04eKMBATM Aa CUCTEMATCKU y30paK NpyxKa UCTY NPELU3HOCT
Kao 1 cTpaTudMKOBAHM ClyYajHN y30paK Ca jeIHOM jeAMHULOM Y CBAKOM
cTpaTymy.

Mnak, cnctemaTckm y3opak MOXe, y HEKMM CuTyauumjama, butiu u nowmju og,
CTPaTUUKOBAHOT, jep Ce KOA Hera cTpaTymu copmmupajy b6e3 pasmaTpatsa
MHTEPHE XOMOIFeHOCTU jeANHMLA.

V13BecHe Tewkohe mory ce jaButn kaga N Huje yMHOXaK Of 1, Tj.
N = k-n, ann ce y KOHKPETHOj CUTYaLMju MOTY HaMpaBUTK Makba OLCTYNaHa
of 3agaTor obuma y3opka.
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-
CUCTEMATCKWN Y30PAK (Systematic Sampling)

MpeaHocTn y ogHocy Ha CV 6e3 noHaBsbatba:
@ npasuno opabupa jegmHnua y y30pak je CacBUM je4HOCTaBHO, HE
3axTeBa reHepucare (nceygo)cnydajuux bpojesa Bennku bpoj nyta
@ 6poj moryhux y3opaka je 3HaTHO Maksn 1 [0 HbUX CE, MO NpaBuy,
jeaHoCcTaBHMje Aonasu
@ VHTYWTMBHO je NpuXBaT/bMB — 'paBHOMepHO  je pacnopeljeH Ha uenoj
nonynaumjn, He AOMyLUTa C/yHajHa rpynucarba Win nponyLiTare
3aCTYNJbEHOCTU HEKMX AEeN0Ba nonynauuje
@ y U3BECHUM CUTyaumjaMa, Koje ce unak 4ecto cycpehy y npakcu, uma
Makby CTaHAAPAHY FPeLLKy
Mawe:
@ MpUKpVBEHa NEPUOAUYHOCT UAN TPEHAOBM Yy MONynaunjn Mory
PE3YNITUPATK OLleHaMa Ca BEJIMKOM MpucTpacHoLwhy
@ NpUCYTaH je HeJOCTaTaK HEMPUCTPACHUX OLeHa AMUCMep3nja OLeHa
npamertapa. 3anpaBo, JuUcrnep3uja Ce MOXE anpoKCUMUPATH aKo Cy Ha
pacnonaratby nHgopmaumje 0 CTPyKTypu nonynauuje
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-
CUCTEMATCKWN Y30PAK (Systematic Sampling)

HenpucrpacHa oueHa ToTana Y obenexja nonynauuje Kom CUCTEMATCKOr
y30pKa, €a Cy4ajHO 0fabpaHOM MOYETHOM jeAUHULOM T je

a HbeHa gucnepsuja je
V(}A/lss) =

roe je Y, BpeAHOCT Viss, Koja oaroeapa r-ToM y30pKy (Tj. y30pKy Koju 6u
Kao MOYETHY UMAO0 jeaumHuLy 7).

MoryhHocT ogpehusarsa gncnepsmnje, kog paHuje NpukKasaHmx NniaHoBa y3op-
KOBakba 3aCHMBAsa Ce Ha CJly4ajHOM n3bopy jeanHuua nonynauuje, WTO OBAE
HUje cny4aj.
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-
CUCTEMATCKWN Y30PAK (Systematic Sampling)

AKO ce NpeTnocTaBu fa je CNucak jeauHuua nonynalmje Ha OCHOBY Kora ce
Bupa y3opak ypehen Ha cnyyajaH HauuH (a moryha je n cutyauyuja ga Takas
Chncak 1 He NocToju), uin fa je obenexje, Koje Ce NOCMaTpa, HE3aBUCHO Of,
O3HakKa jefuHuLa y nonynaumju, CUCTEMATCKN Y30pPaK MOXE Ce MOUCTOBETUTH
ca CV 6e3 noHaB/batba U MOTY C€ MPUMEHNTU UCTOBETHE POpPMYJIE 3a OLEH -
Batbe guUcnepsuje.

V npakcu ce Hajuyewhe Tako u paaw, noHekan 6e3 [OBOJBHO OCHOBA, LUTO

MOXXE JOBECTY 40 CTULAHa NOTMYHO NOrPeLLHe CIKE O 0benexjy of nHtepeca
(HNp. Kaja nonynauuja MMa NEPUOANYAH TPEHA).
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