TEOPUJA Y3OPAKA 4yac 8
26. anpun '14.




CTPATUPUKOBAH Y30PAK
HACTABAK

OueHa nonynauujcke nponopuuje:

OBoe ce npetnoctaB/ba da je obenexje on WMHTepeca v,
3anpaBo WMHOMKATOP YyHKUMja KOoja yKasyje Ha TO Oa nu
ogroeapajyha jeauHuua nonynauvje npunaga oapeheHom
HMBOY MocCMaTpaHe KaTeropuyke npomeHromBe unu He. Kopn
ctpatudukosaHor CY 6e3 noHaBrbaka, HenpucTpacHa oLeHa

. o 1 . _
nonynaumjcke nponopuuje je Py = ﬁz Nypn, o€ Jepn = Vn
h=1

penaTMBHaA y4eCcTaHOCT npunagawa 4aToOM HUBOY Y h -TOM
cTpaTymy. ,El,mcnepsmja OBe OLieHe MOXe ce OUEeHUTHU ca

(1 - pw)
v[a :szszh 2o (1- fi)
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[Mpumep:

API (y OKBMpPY nMaketa survey) - MHOEKC
akagemckor ycrnexa y KanmgopHuju, padyHarT je Ha
OCHOBY CTaHOapau3oBaHMX TeCcToBa, Koje cy
pelaBanm y4yeHnum KanngopHujcknx wkona. lopen
nogartaka o akagemMcKMm NoCcTUrHyhmma yvyeHuka no
LUKOMamMa, Ha pacrioniaraky Ccy W BPegHoOCTU
PasNIMUYUTUX OPYLUTBEHO-EKOHOMCKMNX 0benexja.

OBM nogauu Ce  WMHTEH3MBHO KOpPUCTE  3a
nnycTpaumjy paga codpreepa HamMmeH-eHOIr aHanusu
nogataka npu  uUcTpaxuBawuma  (Academic
Computing Services at the University of California,
Los Angeles).

JITVIABAIII



api Student performance in California schools

Description

The Academic Performance Index is computed for all California schools based on standardised
testing of students. The data sets contain information for all schools with at least 100 students and
for various probability samples of the data.

Usage
data(api)

Format

The full population data in apipop are a data frame with 6194 observations on the following 37

variables.

cds Unique identifier grad.sch percent parents with postgraduate education
stype Elementary/Middle/High School avg.ed average parental education level

name School name (15 characters) full percent fully qualified teachers

sname School name (40 characters) emer percent teachers with emergency qualifications
snum School number enroll number of students enrolled

dname District name api.stu number of students tested.

dnum District be . . . . . .
1strct iumber The other data sets contain additional variables pw for sampling weights and fpc to compute finite

cname County name population corrections to variance.
cnum County number
flag reason for missing data Details
pettest percentage of students tested apipop is the entire population, apisrs is a simple random sample, apiclusl is a cluster sample
api00 API in 2000 of school districts, apistrat is a sample stratified by stype. and apiclus2 is a two-stage cluster
199 . sample of schools within districts. The sampling weights in apiclus1 are incorrect (the weight
api99 APlLin 1999 should be 757/15) but are as obtained from UCLA.
target target for change in API
growth Change in API Source
sch.wide Met school-wide growth target? Data were obtained from the survey sampling help pages of UCLA Academic Technology Services,
comp.imp Met Comparable Improvement target athttp://www.ats.ucla.edu/stat/stata/Library/svy_survey.htm.
both Met both targets
References

awards Eligible for awards program
meals Percentage of students eligible for subsidized meals The API program and original data files are at http://api.cde.ca.gov/
ell “English Language Learners’ (percent)

yernd Year-round school

mobility percentage of students for whom this is the first year at the school

acs.k3 average class size years K-3

acs.46 average class size years 4-6

acs.core Number of core academic courses

pet.resp percent where parental education level is known

not.hsg percent parents not high-school graduates

hsg percent parents who are high-school graduates

some.col percent parents with some college

col.grad percent parents with college degree
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CTtpatndmkoBaH cny4ajaH y3opak 6e3 noHaBrbaka obuma
200 wkona, n3 API nonynauuje, CMELWTEH je y 6a3y nogaraka
apistrat. Crpatndukaumja je BplieHa Ha OCHOBY HMBOA
LUKONoBaka (Tj. Ha OCHOBY BpeaHOCTU obenexja stype), rae
je ng =100 elementary schools, n,;, = 50 middle schools,

ny = 50 high schools. Pacnopen y3opka je HanpaBSibeH Ha
ocHoBy cnenehe mnaeje: kako cy y KanndopHuju high schools
obun4yHo Behe og middle schools ogHocHo elementary schools,
ako 6u ce gecuno ga CY 6e3 noHaBrbawa cagpxu suwe high
schools To 6u BOAMNO Ka “npeueHeHoj’ cpeauHn u ToTany
Bbpoja ynucaHux ydeHuka, OOK ako Ou ce gecuno ga cnydajaH
y3opak cagpxu Mawe high schools 1o 6K BOAMNO Ka
“‘noTueHeHoj” cpeauHn M ToTany Opoja ynucaHux ydeHuka.
dukcuparwe 6bpoja wkona koje Tpeba ogabpaTtn M3 ceBakor
HMBOa Tpebano bu ga yTnye Ha cMakeH-€ AUCrep3unje.
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Cnenehum kogom “onucyje” ce oBaj nriaH UcTpaxuneara R-y.
AprymeHTOM Strata=~stype Ha3Ha4yeHa je NPoOMeHIbUBA MO
KOjoj je usBplleHa cTpatudukaumja; npomeHbmBa fpc y oBoj
6a3n nogataka 4yBa obumme cTpatyma, a He obum ymTaBe
nonynaunje (Ng = 4421, Ny, = 1018, Ny = 755). lNpomeHrbmBa
pw y 6a3n cagpxum “TexmHe” ysaopkoBawa (sampling weights).
KOHKpeTHO Yy HaBedeHOM KOOy OBaj aprymMeHT morao je
cnobogHO OUTKN N3OCTaBIbLEH jep Ce TeXMHE MOry nspadyHaTu
N OUPEKTHO n3 obuma ctparyma (N;/n;).

ey fsuren

g:EEgE <- svydesign(id=~1, strata=~stype, weights=~pw, data=apistrat, fpc=~fpc)
Stratified Independent Sampling design

svydesign(id = ~1, strata = ~stype, weights = ~pw, data = apistrat,
fpc = ~fpc)

VVVYV
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> summary(dstrat)

Stratified Independent Sampling design

svydesign(id = ~1, strata = ~stype, weights = ~pw, data = apistrat,
fpc = ~fpc)

Probabilities:

Min. 1st Qu. Median Mean 3rd Qu. Max.
0.02262 0.02262 0.03587 0.04014 0.05339 0.06623
Stratum Sizes:

E H M
obs 100 50 50
design.Psu 100 50 50
actual.Psu 100 50 50
Population stratum sizes (PSUs):

E H M
4421 755 1018
Data yariab]es:

[1] "cds" "stype" "name" "sname" "snum" "dname" "dnum" "cname"

[9] "cnum" "flag" "pcttest” "apiO0" "api199" "target" "growth" "sch.wide"
[17] "comp.imp" "both" "awards" "meals" "ell" "yr.rnd" "mobility" "acs.k3"
[25] "acs.46" "acs.core" "pct.resp" "not.hsg" "hsg" "some.col" "col.grad" '"grad.sch"
[33] "avg.ed" "full" "emer" "enroll1" "api.stu" "pw" "fpc"

HakoH Kpeunpamna xerbeHor survey design object-a moryhe je
npocrneanTn ra, y3 ogrosapajyhy doopmyny (y 3aBUCHOCTM Of
TOora wTa je notpebHo wu3padyHatun), dyHKUMjama:
svymean(), svytotal(), svyratio(), svyvar(Q),

svyquantile(). Ceaka og oBux dyHkuuja Bpaha objekar
ca coef, vcov, SE, cv meTogmma.
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> svytotal (~enroll, dstrat)
total SE
enroll 3687178 114642
> (m <- svymean(~enroll, dstrat, deff=T))

mean SE DEff
enroll 595.282 18.509 0.362
> SE(m)

enroll

enroll 18.50851

Y nctom nakety Hanasu ce n CY 6e3 noHasrbawa n3abpaH 13
API nonynauuje n cMeLlTeH je y 6a3y nogaraka apisrs.

> dsrs <- svydesign(id=~1, fpc=~fpc, data=apisrs)
> svytotal (~enroll, dsrs)
total SE
enroll 3621074 169520
> svymean(~enroll, dsrs, deff=T)
mean SE DEff
enroll 584.610 27.368 1

dyHkumje svymean() u svytotal () mory ce npumersnsaTu
N Ha doaktope. Y TOM cnydajy buhe kpeupaHe Taberne ca
OLIEHEHUM penaTuBHUM, OOHOCHO arncosnyTHUM
dopekBeHLUWjaMma 3a CBakM HMBO dbaKTopa.

> svytotal (~stype, dsrs)
total SE
stypekE 4397.74 196.00
stypeH 774.25 142.85
stypem 1022.01 160.33
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Y okBupy wuctor nosmBa ¢dyHkumje svymean() waum
svytotal () moxe ce BpINTM aHann3a BULLE NPOMEHIbUBUX
N padyHaTu pasnuke namelhy pesynrara.

Cnegehum KOOOM u3padyHaTta je oueHa cpefte BPeaHOCTU
obenexja  uHOekc  akagemckor  ycnexa  (Academic
Performance Index) 3a 1999. n 2000. roguHy.

> (means <- svymean(~api00+api99, dsrs))
mean SE

api00 656.59 9.2497

api99 624.68 9.5003

[Mo3nBom yHKUMje svycontrast() padyHa ce pasnuka
namehy osux cpegmHa no popmynu:

(1x2000.mean) + (—1x 1999.mean)

> svycontrast(means, c(api00=1, api99=-1))
contrast SE
contrast 31.9 2.0905
> #alternativna notacija: svycontrast(means, quote(api00-api99))

dyHkumjom update() Kpeupajy ce gomartHe NPOMEHIbUBE

yHyTap survey design object-a.
> dsrsl <- update(dsrs, apidiff=api00-api99)
> dsrsl <- update(dsrsl, apipct=apidiff/api99)
> svymean(~apidiff+apipct, dsrsl)
mean SE
apidiff 31.900000 2.0905
apipct 0.056087 0.0041 JITJIABAIII



Sampling weights

Ako ce ogabepe CY 6e3 noHaBrbawa og 3500 xurbage rsyau
n3 semroe Hepgohuje (koja HMp. mma nonynauujy og 35
MUMMOHA JbyadWu), oHOa cBaka ocoba uMa BepoBaTHONy
yKIbyyerwa y y3opak r; = 0.0001.

[1akne, cBakn 4OBEK KOju ce Yy30pKyje, penpeseHTyje 10000
CBOJjUX CYHapO4HUKa.

dyHgameHTanHa cTaTuUcTUyka naeja, Yy no3aguHu
3aKIby4mBara Ha OCHOBY OUIIO KOI NiaHa y30pKoBawa, jecTe
Oa jeanHMLA y30pKOoBaHa ca BepoBaTHONOM yKIbydera T;

penpeseHTyje Ta4yHo 1/m; jeguHuua nonynauuje. BpegHoct 1/m;
Ha3nBa ce “TexuHa” y3opkoBaha — sampling weight.
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naket samp 1ing
= (pyHkuuja strata()

Cnyxu 3a n3bop cTpaTudUKoOBaHOr y30pka ca jedHakum,
OJHOCHO HejeHakKuM BepoBaTHohama.

= (pyHkuuja Tnclusionprobastrata()

N3payyHaBa BepoBaTHOhe yKIbyyewa nMpBOr peda Kopa
CTpaTUUKOBAHOr  NflaHa  y3opkoBawa. BeposaTHohe
yKIibydewa |elJHake Cy 3a CBe jeauHuue YHyTap WCTor
cTpartyma.

> (pyHkuuja Htstrata()

naket stratification

Cagpxn QyHKunje 3a jegHOMdAKTOPCKY cTpaTudmkauujy
(univariate stratification).

dyHKUnja epi1.stratasize(), naket epiR

Cnyxn 3a pobujakbe npoueHe noTpebHor obuma
cTpaTudukoBaHoOr cry4ajHor y3opka 6e3 noHasrbama.
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Ouews-uBam€e YHYyTap nornonynauuja

HajjegHoCTaBHUjU NPUCTYN jecTe Kopuwhelem
dbyHkumje svyby(), Kojom ce mMory u3padyHaTty
XXeIbeHe oueHe 3a CKyn nortnonynauuja.

oeja ce  MoOXe  MNPUMEHUTUM  Kako  Koag
cTpaTUdUKOBaAHOr (Cny4ajHor) y3opka, Tako U 'y
cuTyaumjama kaga Tpeba aHanuampatu noarpyne
jeanHuua nonynaumje, Koje HUCY CTpaTyMu.

= AHanmaa no ctparymmma

> (tot <- svyby(~enroll, by=~stype, design=dstrat, svymean))
stype enroll se

E E 416.78 16.41740

H H 1320.70 91.70781

M M 832.48 54.52157
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s AHanmaa nogrpyna nonysaunje Koje HUCY cTpaTtymMmu

[lpomeHbLMBAa emer y API nonynaumju 4yBa npoueHar
HacTaBHMKaA KOjU UMajy cepTUUKaT 3a OpXawe HacTase
camo Yy XUTHUM cuTyauujama (emergency teaching
certification).

Contracted Teaching

Conditional Teacher The conditional certificate gives a school district the flexibility to hire someone who has expertise in an area, usually when they cannot
Certificate: find a certificated teacher in a specific endorsement area. The certificate is subject to specific limitations and the teacher must take
ertiicate:  rgfessional development coursework to enhance their teaching competencies. It is valid for up to 2 years.

Download: Application

Emergency Teacher The Emerger‘nq«r Certificate qualifies a teacher candidate for employment if the candidate has the appropriate degree and has substantially
Certificate: completed a teacher preparation program, but has not yet qualified for the Resldenc¥ Certificate, if the school cannot find a regularly
ertificate:  cortificated teacher. The Emergency Certificate enables the teacher to be assigned for up to one school year.

Download: Application

Transitional Teaching The Transitional Teaching Certificate enables a teacher whose continuing teacher certificate has lapsed to teach for 2 years while working
ifi ~onreinstatement of the continuing certificate. It is valid for 2 calendar y;lears only (24 months from issue) and can only be issued once in a
Certificate:  to5cher's career. Candidates must have a district's approval to request this certificate.

Download: Application

Oko 20% LKona HeMa HacTaBHUKE ca OBMM CePTUdPUKATOM 1,
oTnpunuke nctn 6poj wkona, uma suwe og 20% HacTaBHUKA
ca oBuM ceptudukatom. Cnegehmm KogoM oueHseHa je
cpegtba BpeaHOCT MHOEKCA akageMCKor ycnexa u ykynaH 0poj
ydeHuKa y obe nogrpyne.
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> emerg_high <- subset(dstrat, emer>20)

> emerg_low <- subset(dstrat, emer==0)

> svymean(~api00+api99, emerg_high)
mean SE

api00 558.52 21.708

api99 523.99 21.584

> svymean(~api100+api99, emerg_low)
mean SE

api00 749.09 17.516

api99 720.07 19.061

> svytotal (~enroll, emerg_high)
total SE

enroll 762132 128674

> svytotal(~enroll, emerg_Tlow)
total SE

enroll 461690 75813

dyHkumja subset() uckopuwheHa je kako OM ce kpeupao
survey design object koju npeacTtasrba nornonynauujy.

JITVIABAIII



NMNOCTCTPATUOUKALINJA
(Poststratification)

buno je roBopa o nosehaky NpPeUn3HOCTM oLeHa Heno3HaTux
napameTtapa, Kopuwhewem  gogaTHMX  nopgataka o
nonynaunju, Ha OCHOBY KOJUX Ce BpLUM cTpaTtudukaumja.
Ctpatndukauuja, MehyTum, HMje yBeK rnoxerbaH Ha4MH ga ce
NCKOPUCTE nogaun y Be3u ca nonyrnaumjoMm: MoXe nocTojaTu
NpeBuLLE NOTEHUNjANHUX MPOMEHIBUBKX, MOMOAHMX Oa Ce Ha
OCHOBY HWX BpLUWN CTpaTuduKaunja; 3a pasnmuute aHanuse,
Kao HajbosbM ce Mory nokasaTu pasnuantn ogabupu
cTpatyma; 3a HeKe jeauMHMue je TewKo oapeauTu KoM
cTpaTtymy npunagajy v cn.

Tapa ce npuberaBa nocrtcTpatuukauujn, wnu  T3B.
‘cTpatudukaumjn HakoH ogabupa ysopka” (stratification after
selection).

JITVIABAIII



3anpaBo, nocTcTpatndukaumja ce MoXe CXBaTUTU Kao
HajjedHOCTaBHMja TeXHMKa 3a nojgellaBakbe  “TexuHa’
y3opkoBawa (adjusting sampling weights). Pagn ce o
N3BECHOM MNoHAEpUCaky pesyriTaTta UCTpaXuBaka Kako bu ce
00e3beannno Oa  y3opak WTO  TayHWje  oagpaxasa
KapaKTepucTMKe nonynauunje U3 Koje je usBydeH 1 3a Kojy he
ce, Ha OCHOBY H-era, JOHOCUTU 3aKibyyLM.

Onuc:

N3 nonynaunje mnsabpaH je CY 6e3 noHaBrbaka obuma n.
UntaBa nonynauuja noderbeHa je, npema opapeheHom
doaktopy (TO je nomohHOo obenexje - auxiliary variable,
KaTeropuykor Tuna), Ha J OAUCjYHKTHUX rpyna — NocTcTpaTyma.
[Tpnnkom y3opkoBaHa, 3a CBaKy jedAuHuULYy Koja je ogabpaHa
y y30paKk 3abernexeHa je U HeHa, peanun3oBaHa BpegHOCT
nomohHor obenexja, 4yMme je MNOCTUTHYTO Oa Ce CcBaka
y30pKOBaHa jeauMHMUA MOXe CcBpcTatM Yy jegaH oA
noctcTpaTtyma. [pn TomMe, cmaTpa ce Oa je yHanpeq nosHar
6poj jeamHULa N, y cBakoM nocTtcTtpaTtymy,l=1,2,...,].
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O3Hake:

aHanorHe cy o3Hakama Kop ctpaTtndukoBaHor y3opka

= Y5 - BpedHocT obenexja y i-Te jeguMHuue opabpaHe vy
y30pak y [-TOM nocTcTpaTtymy

s y; - y30padka cpeamHa obenexja 3a [-T nocTcTpaTtym

OueHa cpegunHe:

[lpeacTaBrba TEXMHCKY Cpep,ley y3opaL|Kv|x cpeavHa

]
I'IOCTCTpaTyMa ost Z Z V= z Ny, . OBa
[=1

oLleHa je HepnucTpacHa nou ycnosowl [a ce y cBakoM of
nocTcTparymMa Hanasu bap jeaHa jegMHuua n3 ysopka.

KoHuenTyanHa pasfnuka y oOOHOCY Ha CTpaTtuduKoBaH y3o0pak
cacToju ce y TOMe, WITO, 3a pasfnnKy of cTpaTtuukoBaHor
y30pKa, oBAe BenuynHe ysopaka no nocrcrparymmma n;, HACY
OeTepMmnHUCaHe, Hero cy To crny4vajHe BennymHe.
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Kao cacBum gobpa oueHa gucrnepsnje oBe OLEHE,
3a BeNnuKe y30pKe, MOXe ce UCKopuUcTuTtu crnepgeha
anpokcnmaTtmeHa goopmyna:

J J
2N N—n Nl 2 N—n Nl 2
v[YPOSt] ~ "Nn N Nn? Z(l_ﬁ)sl
=1

[lpBM 4naH y nNpeTxogHOM u3pasy, ycTBapu je aucrnepsuvja
oueHe cpeguHe obenexja kKog cTpaTtugukoBaHOr crnydajHor
y30pka 0e3 Bpahara, npu nNpornopunOHArIHOM pacrnopeny.
Opyrn ynaH ogpakaBa NOMEHYTY HEU3BECHOCT Yy Be3n ca
obMMOM y30paka rno nocTcTparymmma.

OuurnegHo je ga je BaxHO ogabpaTn noctcTpaTtyme Koju he
OUTN WHTEPHO LWTO XOMOFEHWjU Yy OOHOCY Ha [flaBHO
obenexje.
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dyHkunja postStratify(), naker survey

Kpenpa noctctpatudgukosaH survey design object. Ty He
caMoO [Oa Ccy nogelleHe “TeXuHe” y3opKoBakba, HEMo cy WU
gopate  uMHopMaumje Koje omoryhaeajy Kopurosame
CTaHOap4HUX rpellaka ougeHa.

[lpBN KOpaKk cacToju ce Yy 3agaBaky WHGopmauuja o
BeNMyYMHamMa noarpyna nonynauuje, Tj. noctcTparyma. Ose
nHopmMaunje mory butn cmewTeHe y 6a3y nogataka wnu
objekat Tvna Tabena (kpenpaH dyHkuujom table()). Ako ce
pagu ca 6a3om nogaTtaka oHaa Oum oHa y jedHoj (Unu BULE)
CBOjUX KOMNoHa Tpebano ga 4yBa BpPeOHOCTU MPOMEHIbUBE
(MPOMEHSBbUBNX) HA OCHOBY Koje (KOjux) je W3BpLUEHO
rpynucarwe, a y nocrneawoj KOrokHW, obaBe3HO HasBaHO)
Freq, anconytHe dQpekBeHuWje jeanHuua nonynauuje no
nocTcTpaTyMmuma.

> post.st <- data.frame(stype=c("E", "M", "H"), Freq=c(4421, 1018, 755))
> dps <- postStratify(dsrs, strata=~stype, population=post.st)
> svytotal (~enroll, dps)
total SE
enroll 3605259 122264
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Y camom nosusy dyHKumje postStratify() aprymeHTOMm
strata npeuusnMpaHe cy TnMPOMeEHIbLMBE NO Kojuma je
n3BpweHo rpynucawe (y o00nuky mogen doopmyne), a
aprymeHTomMm population tabena anconyTHUX ppekBeHUuja.

> # Post-stratification example
>
> # A survey of 20 x 1 m2 plots was taken from a study area of 100 m2.
> # In each quadrat the number of grubs was measured. At the same time,
> # a post-stratification into high and Tow quality habitats was done.
> # It was subsequently determined that there are 30 m2 of high quality
> # and 70 m2 of Tow quality habitat in the study area.
> grugs <- read.csv("C:/posao_fax/TU/VEZBE_1314/CAS8/post-stratify.csv", header=TRUE)
> grubs
Grubs Post.strata
1 10 h
2 2 1
3 3 1
4 8 h
5 1 1
6 3 1
7 11 h
8 2 1
9 2 1
10 11 h
11 17 h
12 1 1
13 0 1
14 11 h
15 15 h
16 2 1
17 2 1
18 4 1
19 2 1
20 1 1
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oo e e e e Yo ey
w

wwdkwkk®s Analysis using standard R functions ¢ % e
These typically do not include the effects of the f1n1te population
correction factor, but will be good enough.

based on the statistic and the estimate
.test.Grubs <- t.test(grubs$Grubs)
.test.Grubs$se.mean <- t.test.Grubs$estimate / t.test.Grubs$statistic
at("Est Mean Grubs per square metre is ", t.test.Grubs$estimate,
"s\n se of mean(Grubs per square metre) is ", t.test.Grubs$se.mean,"\n\n")
st Mean Grubs per square metre is 5.4 ;

se of mean(Grubs per square metre) is  1.168445

#
#
#
#
# Use the t.test function to do the same but we need to compute the se
#
t
t
C

m+VVVVVVVVVYV

> library(doBy)
> summary.Grubs <- summaryBy(Grubs ~ Post.strata, data=grubs,
+ FUN=c(length,mean,sd))
> summary.Grubs$se.mean <- summary.Grubs$Grubs.sd /
+ sqrt(summary.Grubs$Grubs.Tength)
> summary.Grubs
Post.strata Grubs.length Grubs.mean Grubs.sd se.mean
1 h 7 11.857143 3.078342 1.1635040
2 1 13 1.923077 1.037749 0.2878198
> ExpFactor <- data.frame(Post.strata=c('h','1'), area=c(30,70))
> summary.Grubs <- merge(summary.Grubs, ExpFactor)
> summary.Grubs$Grubs.total <- summary.Grubs$Grubs.mean * summary.Grubs$area
> summary.Grubs$se.Grubs.total<- summary.Grubs$se.mean * summary.Grubs$area
> summary.Grubs
Post.strata Grubs.length Grubs.mean Grubs.sd se.mean area Grubs.total
1 h 7 11.857143 3.078342 1.1635040 30 355.7143
2 1 13 1.923077 1.037749 0.2878198 70 134.6154
se.Grubs.total
1 34.90512
2 20.14739
> cat('Estimate total grubs ',sum(summary.Grubs$Grubs.total),
+ ";5\n with a se of ',sqrt(sum(summary.Grubs$se.Grubs.total**2)),"\n")

Estimate total grubs 490.3297 ;
with a se of 40.30241
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OBOPA3HU Y3OPAK
(Two-faze Sampling)

MHore meToae y Teopuju y3opaka 3asuce o nHdopmauuja o
NOMONHO] NPOMEHIBMBOJ X, KOje CYy yHanpen nNpuKkynsbeHe.
Kaga TakBe MH(opmauuje HegocTtajy, Y HEKMM cCUTyauujama
NOrodHO je Jga Cce Ha [OO0BOSbHO BESNIMKOM Y30PKY, Koju je
N3By4YeH y NpBOj (pa3n y3opkoBak.a, nocmartpajy BpeaHOCTU
camMo nomMohHe npoMeHIbMBE X W [Ja Ce OUEHe HeHe
KapakTtepuctuke (cpeguHa, pacnogena v cn). OuerwunBane
HernosHaTuUx napameTtapa y Be3u ca ‘rnaBHUM™ obernexjem vy,
MOXe Cce, 3aTuM, ypaauTu Ha Y30pPKYy Koju ce bupa y Opyroj
doasn, obnyHO Kao noagys3opak y3opka usabpaHor y npBoj
doasun, n Koju, jacHo, cagpXm mawmn 0poj jeamHunua.

JITVIABAIII



CTPATUOPUNKOBAH OBOPA3HU
Y30OPAK
(Double Sampling for Stratification)

CTtpatndukosaH ABodasHM y30paKk MOXe Ce KOPUCTUTU Kaaa
BpeagHocTn (noMohHe) NpoMeHIbMBe, KOje je AparoueHa Kao
KpUTepmjym 3a cTpatudukaumjy, HUCYy OOCTynHe 3a cBe
jeanHuue y nonynauumju, ann ce penatuBHO jedpTUHO MoOry
N3MEPUTM.

Ctpaternja ou 6buna cnegeha: opabpatn Behn ysopak m3
nonynauwje, nameputu BpeaHoCcTu nomohHe NpoMeHIbuBe X,
a oHOa nsabpatu cTpaTMdmkKoBaH Noay3opak.

JITVIABAIII



Y3opak opabpaH y npBoj dasm moxe 6butn CY 6es
NOHaBIbaka WNM CTpaTUPUKOBAH Y30paK, Npu 4emy je
cTpatudukaumnja m3BpwleHa Yy OOHOCY Ha Heky (apyry
NMOMONHY) NPOMEHILUBY, YMje CYy BPEOHOCTU [LOCTYrNHe Ha
uenoj nonynauymju. AKO je y3opak ogabpaH y npBoj hasu
OOBOS/bHO  BENMKK, pacnogena BpeOHOCTM  MoMohHe
NPOMEHIbMBE X Ha TOM Yy30pKy he OWUTM Bpno crimdHa
pacnogenn keHnx BpeaHOCTU Ha YnTaBoj nonynauunju, u oBaj
nnaH pgahe npubnmXxHO WUCTE OUEHE Kao cTpaTUduKoBaH
jeaHodrasHKM nNnaH y3opKkoBaka, Koju nmmTtumpa.

JITVIABAIII



M3 nonynaumje obuma N npBo ce dupa CY 6e3 noHasBrbawa
obuma n'’. Cneau:

o MOCTCTpaTUdUKaunja — akKo Ccy T[o3Hate TeXuHe
(nocT)cTtpatyma N;/N

5 @Ko HUCY rno3HaTe TexuHe (nocTt)cTpaTyma Tpebano ou mx
OUEHUTU. 3a NoYETaK jeanHuLE U3 Tor, HULKjanHor y3opka
Knacugukyjy ce y J (noct)ctpatyma, U ca n; O3HauYeH je
Opoj jeanHuUa Koje cy ce Hawre y [-ToMm (nocT)cTpaTtymy,
Tako je n' =ny +ny + -+ n;. TexxmHe ctparyma Ni/N mory
ce oueHntn ca n;/n'l=1,2,..,J.

Opyrn y3opak ce, notom, bupa Kkao crtpatndunkoBaH criyvajaH

y3opak 6e3 noHaBrbara U3 NPBOOUTHOr y30pkKa, Tj. n3 I-Tor

cTpatyma ce oA n; jeauHuua bupa wux n, . 3a jeguHuue
ogabpaHe y y3opak, y gpyroj dasu, benexe ce / mepe /
perncTpyjy BpeaHocTu nocmMatpaHor obenexja vy.

JITVTABAIII



