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5. HeonpepeneHHoOCTH

1 0630p

B PykoBoAsLLMX MpuHUMNax MNpeAcTaBleHUs JaHHbIX O BblIOpoOCax M MPOrHo3ax B pamkax
KoHBeHLMM 0 TpaHCrpaHWYHOM 3arpsA3HeHUM BO3Ayxa Ha 6onblume paccTosaHusa (EBponelickas
JkoHOMMYeckass Komuccust OpraHumsaumm O6beanHeHHbIx Hauuin (') cogepxuTca cneaytoulee
yTBEpXAeHue:

«CmMopOoHbI 00MHCHBI KOAUYECMBEHHO paccyumesl8ames HeonpedesneHHOCMU 8 C8OUX OYeHKOX 8bI6pocoe
C ucnosne308aHUeM Haubosee NOOX00AWUX O00CMYNHeIX Memodoao2ull, y4umsi8as npu 3mMom
pykosodawue ykasaHus, Komopele npuesodsmcs 8 Pykosodcmee EMEIN/EAOC. OnucaHue
HeonpedesneHHocmel 00/IXCHO 8KAYAMbLCA 8 VIHHPOPMAYUOHHBIT omyem 06 UHBEHMAPU3aYUU».

B faHHOV rnaee npejcTaBneHbl pekoMeHaumm no KoAMYecTBEHHOIM OLleHKe HeonpeeneHHoCTein
npu cocTaBNeHUN WHBEHTapu3auun BblI6pocoB. VIHopmMaums B AaHHOWN rnase cornacyercs C
akTyanusmposaHHoi B 2019 rogy Bepcumeir AokymeHTa «PykoBogdalume npuHumnel MWK gns
HaUMOHaNbHbIX WHBEHTapuM3auui napHuMKoBbIXx rasos 2006 r.» (IPCC, 2019). TnaBa gaet
nonb3oBaTento  6as3oBoe MOHMMaHWe acrekTa HeomnpeAeseHHOCTU Mpu  COCTaBNeHUN
VHBEHTapM3aLMm BbIBPOCOB M 3HAKOMWUT CO 3HaYEHUAMMU MO YMONYaHWUIO, KOTOpble ciegyeT
MCMoNbL30BaTb B XOAe MepBOro aHanvsa HeorpegeneHHoct. Kpome Toro, AaHHas rniasa
COAEPXUT WHPOPMAaLMIO O HeonpejeneHHoCTW, KOTOPYyH HeobxOoAMMO MpejocTaBuTb B
OTYETHOCTU.

OueHka HeonpejeneHHOCTU ABAAETCA BaXHOM YacTbio COCTaBAEHNS HBEHTapu3aLymn BbI6POCOB
1 onpejeneHns Toro, kak HeornpeaeseHHOCTV MeHSTCH C TedeHneM BpeMeHW. JobpocoBecTHas
npakTika npejanofiaraeT, YTo WHBEHTApM3aLMN BbIBPOCOB He COAEPXAT HU 3aBblLUEHHbIX, HU
3aHMKEHHbIX OLIEHOK, W MPW 3TOM, HeornpeaeneHHOCTN, MO BO3MOXHOCTY,  AO/IKHbI ObITb
MUHUMU3NPOBAHBI.

PekomMeHAaLUMN MO CHWXEHWUIO HeonpeaeseHHOCTel MpU  COCTaBAeHUW WHBEHTapu3aumii
BbIOBPOCOB He BK/OYEHbl B AaHHYI rNaBy, HO MHPOPMALMIO MOXHO MoayYnTb B pasgene 3.1.6
«CHUXeHne HeomnpejeneHHOCTe» B akTyanamsmpoBaHHol B 2019 r. Bepcuu AOKyMeHTa
«PykoBogawme npuHumnel MWK ans  coctaBneHWss HaUMOHANbHbIX  MHBEHTapu3auui
MapHMKoOBbIX razos» oT 2006 r. (IPCC, 2019).

MOMHOCTBIO YCTPaHWUTb HeomnpeAeNeHHOCTb HEeBO3MOXHO, W, ClejoBaTesbHO,  AA KaxAoro
3HaYeHWs,, YKa3aHHOro B WHBEHTapu3auuy, 6yaeT KVMeTb MeCcTOo  COOTBETCTBYHLLAN
HeonpejeneHHOCTb. 3HaHWe 3TOW HeonpejeneHHOCTW - HeoTbemaeMas 4YacTb paboTbl Mo
COCTaBNEHUIO MHBeHTapu3aumn. Kpome Toro, B KayecTBe NPUOPUTETHOrO HanpaBieHUs, YyCuans
JOMKHBI BbITb COCPEeAOTOYEHbI Ha TOYHOCTW, obecrneyeHWW TOro, BbIGPOCHI He ByAyT HU
3aBblLUEHbI, HN 3aHWXEHbl, TO €CTb, MO BO3MOXHOCTW, C/lefyeT YCTPaHUTb CUcTemaTnyeckme
owmnbkn. B To Bpemsi Kak BapuabenbHOCTb SABASIETCS XapakTepuCTUKON mpoLecca CoCTaBNeHUs
WHBEHTapmM3aLMKX, U OHa He MOXeT BbITb YCTpaHeHa, HeonpejeneHHOCTb, KOTopas oxBaTbiBaeT
Kak cny4aliHyto owmnbKy, Tak 1 CMCTEMATUYECKYHO OLLNGKY, MOXET 6biTb B 3HAUNTENbHOM CTeneHu
CBfi3aHa C He0CTaTKOM 3HaHWIA.

("PykoBoZsALIME [OKYMEHTbI O MpPeAOCTaB/eHMN OTYETHOCTM O BbIGpPOCAXx W MPOrHo3ax
(ECE/EB.AIR/125). PykoBOACTBa U MPUIOXKEHWS AOCTYMHbI OHAalH Ha calite CEIP (www.ceip.at/)
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5. HeonpepeneHHoOCTH

HEOI'IPEAEJ'IEHHOCTI: OLEeHOK Bbl6pOCOB ABNIAETCA NPOoAOo/KEHMEM HeonpeaeNeHHOCTU NCXOAHbIX
AAHHbIX, TO €CTb KOBq)q)I/ILI,I/IeHTOB 3KOHOMMYECKOM aKTUBHOCTU NN Bbl6pOCOB, MCNONb30BAHHDbIX
ANA CoCTaBeHNA NMHBEHTapK3aynn. CnepoBaTtesibHO, C60p AAHHbIX N OLEeHKa HeonpeaeneHHOCTH
TeCHO CBA3aHbl MeXay coboli, n Bce AaHHbIE, ydacTBylOLlMe B OLEeHKe Bbl6pOCOB, AOJ/DKHbI
conpoBoOXAaaTbCa COOTBeTCTBy}OLIJ,eVI OLLEHKOW HeonpeaeneHHoCTn.

/I, HakoHeW, BaxHO OTMETUTb, 4TO MpPOBEAEHME aHajM3a HeonpeaeneHHocTn  Ans
WNHBEHTapU3aLMM He SBISIETC CaMOCTOSITeNIbHOM Lesbio caMo Mo cebe, HO ABASETCS BaXHbIM
WNHCTPYMEHTOM B MpOLIeCCe YCOBEPLUEHCTBOBAHWS pe3yNbTaToB MHBEHTapu3aumun. Hapsagy c
aHaNM30M  K/UEBLIX KAaTeropuid, aHanu3 HeomnpeAeseHHOCTU MOMOraeT COCTaBUTENsIM
WNHBEHTapU3aLMmn ONpeaenuTs MPUOPUTETLI NPV BHEAPEHMIN YCOBEPLLEHCTBOBaHWIA B pa3paboTky
METOZAOOrNN 1 CE0P AaHHBIX 415 PA3NNYHbBIX KATErOPUIA MCTOYHUKOB 1 CTOKOB,

B Tlnase «HeonpegeneHHocTW» - akTyanusmposaHHol B 2019 rogy Bepcun JAOKYMeHTa
«PykoBogsaLme npuHumnel MK 2006 r.» (IPCC, 2019) npeacTaBneHa NogpobHas crpaBoYHas
nHbopMaLMs O NIAaHNPOBAHUM 1 MPOBeAEHUN aHann3a HeonpegeneHHocTen. CofepxaHue 3Toi
rnaBbl COCTaB/IEHO B COOTBETCTBMM C MHPOPMaLMel, monyyeHHon oT MUK, uTo obecneunsaet
COrNacoBaHHOCTb MOAXOAOB, WCMOMb3yeMblX MPW COCTaBNEHUN WHBEHTapu3aunii BbIOpOCOB
NapHVKOBBIX Fa30B 1 3arpssHuUTENel BO3ayXa.

B Pykosoactse MUK roBopnTca 0 TOM, YTO MPoOLecC NpoBeAeHVs aHaan3a HeonpeaeneHHoCTH
nparMaTnyecky MOXHO pasaennTb Ha YeTbipe YacTu:

TWaTenbHoe nccnejoBaHme BEPOATHBIX MPUYMH HEONPEeAETEHHOCTU N KaYvecTBa AaHHbIX;
nonyvyeHme KonnvyecTBeHHbIX OLEHOK HeonpeaeneHHOCT 1 Koppenaunn napamMmeTpos;

MaTemaTnyeckoe coveTaHme 3TUX OLLeHOK NPY NCNOb30BaHWM B Ka4eCcTBe NCXOAHbIX AaHHbIX ANS
CTaTUCTNYECKOM Mogenun (Hanpumep, pacrnpocTpaHeHne OLn60oK NMepBOro nopsjka UM MeToj
MoHTe-Kapno); n

BbI6Op [JeNCTBMI MO YCOBEPLUEHCTBOBAHUIO WMHBEHTapu3auumn (NnaH YCoBepLUeHCTBOBaHMSA),
KOTOpble HEOBXOAMMO NPEeANPUHSATE B OTBET Ha pe3ynbTaTbl NPeAbliAyLLX TPeX LLaros.

B cnegyrowimx pasgenax npvisefeHbl 0606LLeHHbIe NOAXOAbI K KaXAOMY M3 3TUX YeTblpex Liaros.
Bonee nogpobHyt wHOOPMaLMIO O MepesoBOM MNpPaKTUKe MOXHO HalTy, 06paTUBLLUCH
HernocpeacTBeHHO K pykosoacTBy MIINK.

2 KonnuecTtBeHHOE Bblpa)keHUe
HeonpeaeneHHOCTHU

2.1 Bblpa>keHUe HeonpeaeneHHOCTU

BaXHbIM acnekTom aHanv3a HeonpejAeNeHHOCTU ABAAETCH onpejeneHne CrnocoboB BblpaXeHUs
HeonpeAeneHHoOCTel, VMeLWMX OTHOLWeHWe K  OTAeNbHbIM  OueHkaM  uan  obLuei
WHBEHTapm3auumn. Jna BblpaXeHUs HeonpeseneHHOCTU B MHBEHTapM3aumK, COCTaBNSAOLLIENCS B
pamvkax KT3BBP, pekomMeHayeTcqa MCNONb30BaTb OAHY U Ty Xe BennymHy (Kak nm B ciyyae C
VHBEHTapm3aLein NapHUKOBbLIX ra3oB), @ UMeHHO - 95%-HbIli JoBepUTeNbHbIV MHTepBan.
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3TOT 95-NpOLEeHTHLIV AOBEPUTE/IbHBIA MHTEepBan onpeAenseTcs rpaHuLamMmn JOBepUTENbHOrO
WHTEpBafna, TO ecTb OT nepueHTUAs 2.5 o nepueHTWAs 97.5 uvHTerpasbHON ¢GyHKUMN
pacnpejeneHnst OLEHVWBAaeMOW BennuvHbl.  Jpyrumn  cioBamy, 3¢dekTMBHas MpakTuka
npeanosaraet, YTo AManasoH HeonpeAeneHHOlM BeNNYMHbBI B paMKax WHBEHTapU3aLMmn JOMKeH
BblpaXaTbCs CiefyroLLM 06pa3om:

. cyuiecTtByeTt 95-I'IpOLI,EHTHaF| BEPOATHOCTb TOro, 4TO ¢aKTI/I‘~IECKOE 3Ha4veHne OLI,EHI/IBaEMOI7I
BE/IMYNHBI HAaxXoaNTCA B NMPOMEXYTKE, KOTOprI7I onpejenderca rpaHnUaMmn oBepuTenbHOro
NHTEpBana; n

. CyLeCTBYEeT Takasd Xe BEPOATHOCTb TOro, 4To (I)aKTI/IHeCKOE 3Ha4yeHne, eI OHO HaxoanTCA 3a
npeaenamMmn ykasaHHOro gana3oHa, 1eXX1T Bbllle NN HUXe ero.

Ha npakTuke 3TO 03Ha4yaeT, YTo 95-NpPOLEHTHbIV JOBEepUTENbHbIV MHTepBan AN HOPMaslbHOro
pacnpegeneHnsa HaxoANTCA B AManasoHe * 2 CTaHAAPTHLIX OTKJIOHEHUS OT CpefHei BeNYNHbI.
Takum  obpa3oMm, B TOM C/lyyae, eCcAn  HeorpejeNeHHOCT He O4YeHb  BeNnKU
(cpepHekBagpaTuyeckne OTkIOHeHUS MeHee 30% OT cCpefHero 3Ha4yeHus), TO MOXeT ObiTb
CAenaHo JonylieHne O TOM, 4YTO (MHTerpanbHas) ¢yHKUMS pacrnpejeneHns oueHMBaeMoi
BE/VUMHbl SBNAETCS HOPManbHOW, a 95-MPOLEHTHbIA JAOBepUTeNbHbI WHTEepBan MOXeT
OLIeHNBAaTLCA KaKk MpeBbILLaloLLni cpefiHeKBapaTnyeckoe OTKNOHeH e B Ba pasa.

2.2 NepemeHHble N NapamMeTpbl

3HauuTenbHas A0NS MHBEHTapu3aLuMK BblOPOCOB COCTABASETCA MOCPEACTBOM Cbopa AaHHbIX MO
OCyLLIeCTBASAEMON JeATeNlbHOCTU 1 COOTBETCTBYHOLLMX KO3PPULIMEHTOB BbIBPOCOB, B COOTBETCTBUN
C NOAXOAOM MO YMOMYaHUIO YPOBHSA 1:

Beibpoc,, = Z VHTEHCUBROCTD IGATENBHOCTH, ... X KOSDHHIHEHT BBIOPOCA 11100 (M

desimenbHOCb

B cnyvasx, korga npumeHaeTca MeToAos1ornsa YpoBHA 2 1 YpoBHA 3 (NepegoBas MNpakTvika AN
NOBLIX KaTeropwuii), NpUMeHsAeTCcs bosee C/IOXHOe YypaBHeHMe, MO CPaBHEHWUHO C MPOCTbIM
rnepemMHOXeHWeM MepeMeHHol (VHmeHcusHOCMb  0esimenbHOCMUdesmensocms) W MapaMeTpa
(KoagppuyueHm 8b16p0OCa  desmensrocms, 36). OOHOKO,B JaHHOM pasgene, B Lensx YnpoLeHus,
NPUBOANTCA OMUCAHWE MeTOAOB W MPUHLMMOB KOANYECTBEHHOrO pacyeTa C MUCMOJSib30BaHNEM
MMEHHO 3TOro MPOCTOro YypaBHeHWs. B Tom ciyyae, ecan 3ajelicTBoBaH 6osiee CIOXHbIN
anropmTM, pacyeT TakXe CTaHOBUTCA 6osiee CMOXHBLIM, XOTA MO CyLLecTBy W OCTaeTca TeM e
CaMbIM.

2.3 MeTopabl

He3aBUCMMO OT METOA0NIONUM, UCMOMb3yeMO A/ OLEeHKN BbI6POCOB OT KaTeropuu, oueHka
HeonpejeneHHOCTN 6yAeT OCHOBaHa Ha UCXOAHbIX AaHHbIX. O6Llas HeonpeseneHHOCTb Bbi6poCoB
6yzeT 3aBUCETb OT HEOMpeaeneHHOCTY, CBSA3aHHOM C KaXAbIM U3 3/IEMEHTOB JaHHbIX, KOTOpble
NCMNONb3YHTCS ANSt COCTABNEHUs! MHBEHTapu3aummn. TakuMm 06pa3oM, oLeHKa HeomnpeaeeHHOCTH
HauyMHaeTCcs CO C/leoBaHNS  A0BpPOCOBECTHOM MpakTuke npu  cbope JAaHHbIX. YueT
HeonpeaeneHHOCTN JOJIXKEH COCTaBNSATE HEOTbEMIEMYHO YacTb c60opa AaHHbIX.

Ans Toro 4To6bl MIMETb BO3MOXHOCTb MPOBECTM KOJIMYECTBEHHBIN aHaAn3 HeonpeaeneHHoCTY,
KOTOPbI/ ONUCEIBaeTCA B JAHHOM pasjesie, Kak nepeMeHHble, Tak 1 MapameTpbl AO/KHbI MEeTb
KOMYECTBEHHbIE WHTEpBanbl HeonpejeneHHoCTU. B gaHHOM naparpade ob6cyxzaatoTcs
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HeKkoTOopble K/K4YeBble 3/71eMeHTbl PykoBogawmx npuHumnos IPCC 2006 roga, kacawowmecs
JaHHOro Bonpoca.

2.3.1 H3mepenus

B HekoTOpbIXx cay4yasix, NPOM3BOACTBEHHAs MJOLWaAka MOXeT pacnonarate AaHHbIMU
nepuoanYecknx u3MepeHuii BbIOPOCOB. B ToM ciyyae, ecam 3TW M3MepPeHUs MOryT 6biTb
COOTHeCeHbl C pernpeseHTaTVBHBIMY AaHHBIMY MO OCYLLEeCTBASEMON AesTeNbHOCTY, KoTopble 6e3
COMHEHMS ABASAIOTCH Ype3BblYaliHO BaXHbIMW, TO 3TO MOXET AaTb BO3MOXHOCTb OMpejenuvTs,
K03PULMEHT BbIOPOCOB A5 KOHKPETHOM MPOU3BOACTBEHHOW MIOLLAAKMA M COOTBETCTBYHOLLYHO
OYHKLUMIO MAOTHOCTM BEPOSITHOCTW, YTO B WTOre MO3BOAUT OTPasvUTb rOAOBble MoKasaTenu
BbIGPOCOB.

STa 33jaya MOXeT okasaTbCd BecbMa TPyAOeMKOW. [Jns  Toro u4rtobbl  A06UTLCA
penpe3eHTaTMBHOCTM, MOXeT MoTpeboBaTbCA MPOBECTU pasrpaHuyeHne (MaK  paccioeHune)
JaHHbIX, YTO, B CBOK O4epefb, HEOOXOAMMO ANA TOro, YTOOblI OTPa3vTb TUMUYHBIE YCI0BUS
akcnayataumm. Hanpumep:

e noKazamenu UHMEHCUBHOCMU BbI6POCO8 80 8peMs 3anycka U npekpaujeHus desamesnbHOCMU
MO2ym omAu4amecs om nokazamesel, No/ay4YeHHsIX HQ OCHOBe OAHHbLIX NO ocyujecmesnsemol
desmensHocmu. B 3Tom cnyydae 3¢pdekTMBHAA MpakTMka 3aka4aeTcss B MpoBefeHUN
pa3rpaHnyeHns AaHHbIX C OTAeNbHbIMY KO3pPULMeHTaMn BbIBPOCOB N GYHKLUMIA NAOTHOCTU
BEPOSATHOCTY, BbIBEAEHHbIX AN CTabUIBHOIO pexrMa, YCIOBWIA 3amycka M MnpekpalleHus
AesTeNbHOCTY;

e KO3pPuyUeHMes! 8bibpoCO8 MO2ym 3a8uUcCems OmM HaA2Py3ku. B JaHHOM cC/yvae MOXeT
NoHaZobUTLCA npoBedeHVe CTpaTUPMKALMN OLEHKN CyMMapHbIX BbIBPOCOB M aHanusa
HeonpeAeneHHOCTN, YTO MO3BOJINT y4eCTb Harpysky, BbIpaXKeHHYyK, Hanpumep, B Buje
npoLeHTa OT MOJHOM (MPOEKTHON) MOLUHOCTM. ITO paboTa MOXeT 6biTb MpoBedeHa C
MOMOLLbI0 PerpeccMoHHOro aHanM3a M COoCTaBNeHUs AuarpaMMbl pasbpoca AaHHbIX MO
VHTEHCVBHOCTV BbIOPOCOB B 3aBUCKMMOCTX OT MpeAnosaraemMbiX YNpaBASOLWMX BeANYUH
(Hanpumep, BbIGPOCHI 8 3a8UCUMOCMU O0mM Harpysku). Mpy 3ToM Harpyska CTaHOBUTCS 4acTbio
HEeOobX0oAMMbIX aHHbIX MO OCYLLEeCTBASEMON AeAaTeIbHOCTHY;

e OaHHble u3MepeHul, Komopele npogoduaucs 6 Opyaux yensax, Mozym He A8AAmbCA
penpezeHmamusHeiMU. Hanpumep, W3MepeHWs MeTaHa, KoTopble MpPOU3BOAATCS U3
CoObpaxeHn i 6e30MacHOCTM B YroflbHbIX LWAaxTax WM Ha MOAUrOHaxX AN 3aXOpPOHeHMs
OTXOZ0B, MOIYT He SIBASATLCA pernpe3eHTaTUBHbLIMU C TOYKM 3peHNst CyMMapHbIX nokasaTenel
BbIOPOCOB. B Mofo6HbIX CiyyasXx, 4nA aHannsa HeonpegeneHHoCT 3ddekTUBHas NpakTunka
3aKNO4aeTCA B MPOBEAEHUM OLEeHKM OTHOLUEHUS MeXAy [AaHHbIMW - U3MepeHuiA W
CyMMapHbIMU/ Noka3aTensiMun Bel6pocoB.

B ToM cnyuyae, ecnn pasmep BbIGOPKM [AAHHBIX AOCTAaTOYHO 6OABLUOK, TO B COYETaHUM C
3KCMEPTHBLIM 3aK/OYEHMEM MOTYT MPUMEHSITECA CTaHZapTHbIE CTAaTUCTMYECKMe MPOBEpPKM Mo
KPUTEPUIO COrNacus, KOTOpble MOMOryT OnpeAennTb Kakyl TMAOTHOCTb pacrnpejeneHus
BEPOSITHOCTM  HEobX0AMMO  MCMOMb30BaTb A/ OMUCAHWA  BapuaTMBHOCTW  JaHHbIX (MO
HEOB6X0AMMOCTH, pPasrpaHMNUeHH:bIX), @ Take Kakium 06pa3oM MpoBEeCTM ee NapaMeTprsalunio. Tem
He MeHee, BO MHOMMX C/lydasix BblBOZ O HeOMNpeAeneHHOCTM MOXHO cfAenaTb Ha OCHOBaHWM
He60/IbLIOro KOIMYEeCTBa U3MepeHnin. OBbIYHO, MPY HaMYMK Tpex Uan 6onee Tovek AaHHbIX, U
Mpwv YCNOBUK, YTO TU AaHHbIE ABASIOTCS Cy4YaliHON penpe3eHTaTBHO BbIBOPKOI Ucciesyemor
BENNYMHBI, TO MOXHO MPUMEHSITE MeTOAMKN 06paboTKM CTaTUCTUYECKOW WHPopMauumn ans
OLeHKW 3HA4YeHW MapamMeTpoB MHOMMX AByXMapameTpuuecknx pacrnpegeneHuii (Hanpumep,
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HOPMaJibHOro, NorapnPMMYeck HOPMaabLHOro), KOTOpPble MOTYT UCMNOAb30BaTbCSA A9 ONUCaHUA
BapVaTMBHOCTM B KOMMeKTe JaHHbIX B TOM ciy4ae, ecnu pa3mep BbIOGOPKN HEBENNK, TO OLEHKMN
napameTpoB 6yAyT CBA3aHbl C 6OMbLUMMK HeonpeAeneHHOCTAMY, YTO AO/MKHO OTPasUTbCA Ha
KONNYEeCTBEHHOM pacyeTe HeonpejeneHHoOCTW, WCNoib3yeMol B Mpouecce CoCTaBAeHUs
WHBEeHTapm3auum BblbpocoB. bonee Toro, B BONBLLUMHCTBE C/lyYaes, Npu HebONbLIOM pa3mepe
BbIOOPKKY, B  Uenax AnddepeHUMpPOBaHUS  CTEMeHW  COrnacus  Mexay  pasanyHbIMU
pacnpegeneHnsMn, 3aBUCALLMMM OT NapamMeTpoB, NoslaraTeCa Ha CTaTUCTUYECKME METO/bl Hellb34.
Taknm obpasom, Npu BbIbOpe COOTBETCTBYIOLLIEro pacnpeseneHns, 3aBucaLlero oT napamMeTpos,
KOTOpOe MOAXOANNO Bbl ANS OYeHb HEBO/bLUOro KOMMAEKTa AaHHbIX, HEOBXOAMMO MpoBejeHMe
MacLUTabHoWM oueHKN. B cnTyaumsx, korga koadpduumeHT Bapnaumm meHbslue ~ 0.3, To gonyLieHne
0 TOM, YTO pacnpegeneHue ABASETC HOPMaabHbIM, ByaeT BnosHe 060CHOBaHHLIM. B Tom ciyyae,
ecnn ko3ddunumMeHT BapuaLmmn ABNSETCA 6ONMbLUNM, a BeINUMHA He ABASETCA OTPULATENbHOR, TO
MOXHO  MPUMeHATb  pacnpejeneHne C  MNONOXKWUTENbHOW  accumeTpueln  (Hanpumep,
norapudmMmyeckm HopmanbHoe pacnpegeneHue). PykoBogdllMe ykasaHws Mo Bbl6opy
pacnpegeneHunin npueoaatcs B 0, 1 B35Tbl U3 nogpasgena 3.2.2.4 asbl ,HeonpegeneHHocTn” 13
Toma «ObLme pyKoBogdllMe yKasaHua» PykoBoasLwmx npuHumnos MWK 20006 roga. Huxe
NPUBOANTCS KpaTKoe onucaHme KOHLUEeNTyanbHON OCHOBbI AN aHann3a HeornpeaeneHHOCTH, a
TaKXe MCNOo/Ib30BaHMA 3KCMEePTHbIX 3aKN0YeHNA B AJaHHOM KOHTeKCTe.

2.3.2 Jlumepamypa u opyaue 3a00KyMeHmMupoeaHHble OaHHbIe

B cnyuyae OTCyTCTBMSA faHHbIX MO KOHKPETHOM MPOW3BOACTBEHHOM NoLlajke, Kak MpaBuo,
3pdekTMBHAA MpaKTMKa 3akIo4vaeTcss B MOJyYeHUW OLIEHOK BbIBPOCOB C WCMOAb30BaHWEM
ycpeAHeHHbIX K03GPULMEHTOB BbLIGPOCOB, MONYYEHHbIX W3 WUCTOYHUKOB [JaHHbIX, KOTOpble
COrNacyroTCa € AaHHbIM PyKOBOACTBOM. 3T KO3GOULMEHTbI AOSXKHBI 6yAyT 6bITb U3MEpEHbI NP
onpejeneHHbIX YCI0BUAX, KOTOpble MOTYyT 6biTb MPU3HaHbl TUMWYHBIMU (CTaHAAPTHbIMY). Mpu
3TOM COCTaBUTENN WHBEHTapu3auuMu CTONKHYTCS C  HeomnpeAeNeHHOCTW, CBS3aHHbIMU  C
N3HaYaNbHbIMM M3MEPEHMUsIMUW, a TakXe C WUCMoMb30BaHWEM KO3QOULMEHTOB MpU YCNOBUSX,
OT/INYAIOLLMXCS OT TeX, B KOTOPbIX MPOBOAWINCL 3TN M3HAYa/IbHbIE N3MEPEHUS.

OCHOBHOI 3ajaveil pyKOBOACTBa MO JAOOGPOCOBECTHOM MNPaKTUKM ANA  KaXAOW KaTteropuu
WNCTOYHWKOB SIBNSIETCS OKasaHue NMomoLLu B Beibope Ko3pPuLmMeHTOB BbIBPOCOB, YTO HEOBXOANMO
419 MaKCUMaNbHO BO3MOXHON MUHUMM3ALMN 3TOTO BTOPOro MCTOYHMKA HeonpegeneHHocTu. B
cnydae ncnonb3oBaHua kKo3ddMumMeHTOB BbIOpOCOB, 3ddekTMBHAs NpakTMKa 3aki4vaeTcs B
NpoBejeHN OLeHKM COOTBETCTBYIOLLMX HeomnpejeneHHOCTen Ha OCHOBe:

e OQHHBIX U3BHAYAAbHbLIX UCCIE008aHUL, BK/HOYAS OGHHbLIE C y4emOM KOHKPemHOU CMpaHel: 4YTO
KacaeTcs Ko3hpPULUMEHTOB BbIGPOCOB, OCHOBLIBAKOLLMXCA Ha AaHHbIX U3MepPeHUl, TO AaHHble
nepBoHa4YanbHOM  MPOrpammbl  W3MeEpPeHWA  MOryT  MO3BOAUTbL  MPOBECTUM  OLEHKY
HeonpeseneHHOCTM U, BO3MOXHO, M/OTHOCTM pacnpejeneHns BeposATHOCTU. XOpPOLUO
CNNaHNPOBaHHbIE MPOrpamMmbl MPOBEAEHUS W3MEPEHWI A MO3BONAIOT MOAYUYUTb AaHHble
BbI6OPKM, KOTOpas OXBaTbiBaeT OMpeAeNeHHbli Arana3oH KOHKPETHbIX TWUMOB YCTaHOBOK,
PEXMMOB X TEXHNYECKOro 06CNYyXKMBaHWS, pa3Mepa 1 CpokKa 3KCrnayaTaumm, 4To No3BonsieTcs
HernocpeACTBEHHO NCMOb30BaTh KO3GGULIMEHTLI 1 X HeonpeaeneHHoCTV. B gpyrix cay4asx,
411 SKCTPanonsiLMm N3MepeHnii Ha BCHO rpynny YCTaHOBOK B AaHHOM KOHKPETHOW KaTeropum
WNCTOYHMKOB ByseT HEOBXOANMO 3KCMepTHOE 3aK/IHoUeHMe;

e OJaHHO20 Pykosodcmea: B OTpac/ieBblX rnaBax MPUBOAATCH KO3GOULMEHTbI BbIGPOCOB ANs
kaxgoro «koga HO (HomeHKnaTypbl OTYeTHOCTM). Bce KoadpPuumeHTHl  BbIBPOCOB,
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npejHa3HayeHHble /19 UCMNOAb30BaHWSA C METOAONOIMAMN YPOBHSA 1 1 YpoBHS 2 obnajatoT
(OLeHKO) 95-NPOLIEHTHOr0 J0BEPUTENBHOIO MHTEPBAaa, KOTOPLIA yKaszaH B TOW e Tabuue.

3a UcKKYeHneM Tex Cny4YaeB, KOrga coeepLleHHO onpejgeneHHO MOXXHO roBOpuTb 06 O6paTHOM,
NNOTHOCTbL pacnpejeneHnsa BepOFITHOCTeI7I cymnTaeTca HOpMa)’IbHOI7I. Tem He MeHee, B
cooTBeTCTBMN  C 3¢¢EKTI/IBHOVI I'IpaKTI/IKOI‘/'I, opraHumsaumnd, 3aHMMarLWanacd CcocTtaBleHneM
MHBEHTapM3aunn A0J1KHa NMpPOBECTUN OUEHKY pPernpeseHTaTMBHOCTU 3HAYEeHNA MO YMONYaHNA ANA
CBOEV COBCTBEHHOW KOHKPETHOI7| CnTyauunn. B TOM cnydae, ecin 3HadyeHme no ymMon4yaHuro
NMPpM3HaeTCca Hepenpe3eHTaTMBHbIM, a KaTeropma NCTOYHNKOB ABIAETCA BaXXHOW C TOUKM 3peHnd
COCTaB/ieHNA WMHBEHTapu3aunn, TO BCI)CI)GKTI/IBHaﬂ MPaKTKa 3akK/1K4vaeTcda B pa3pa60TKe
YNy4dlleHHbIX AOI'IyLLI,EHI/II7| Ha OCHOBaHWM 3KCNEePTHOI0 3aKNK4YeHN4A.

2.3.3 DkcnepmHuoe 3axknrouenue

B cnyyae oTCyTCTBUA IMMUPUYECKUX AAHHBIX, OLIEHKM HeonpejeneHHOCTM B KodddpuumeHTax
BbIGPOCOB NN HEMOCPeACTBEHHbIE N3MePEH St BbIGPOCOB AOMKHbBI OCHOBbLIBATLCS Ha IKCMEPTHOM
3aKNHOUEHNN.

UpesBblUaliHO BaxHO obecneynTb BbIGOP COOTBETCTBYHOLLMX IKCMEPTOB C YYETOM BBOAHbIX
rnapameTpoB MHBEHTapu3aLuy Bbl6BPOCOB, B OTHOLLEHWM KOTOPbIX HEO6XOAMMO MPOBECTU OLLEHKY
HeonpezeneHHOCTU.

B gaHHOM c/ydae 3ajaueli COCTaBNEHWUS 3KCMEPTHOrO 3aK/IKYEHUs SBASETCA OrnpejeneHue
MAOTHOCTU pacrnpejeneHns BepoATHOCTM, C Y4YETOM COOTBETCTBYHOLLE WHdopMaLMK, Kak
Hanpumep:

e T[lOXOX AW JAaHHBIA WCTOYHUK BbLIBPOCOB Ha JApyrne WUCTOYHUKU?  Kakum o6pa3om
NpeAnoaoXNTENbHO MOXHO NMPOBECTY COMOCTaB/eHNE HeomnpeaeneHHOCTU?

e HackonbKO XOPOLLO MOHAT Mpouecc 06pa3oBaHVst BbIBPOCOB? BbiAy N onpejeneHbl Bce
BO3MOXHbl€ UCTOUYHUKM BbIGPOCOB?

e CywecTBylOT NN  Kakme-HMbYAb uU3MYecKme OrpaHMYeHns, KacarlwLecs MaclwTabos
Bapuaunn kospduLmeHTa BbIGPOCOB? 3a UCKNOYEHMEM Tex C/yvaes, KOorja peyb ujet ob
0bpaTMMOM npoLiecce, OH He MOXeT BblbpacbiBaTb MeHblle 0, 1 3TOT akT MOXeT Cy3uUTb
OYeHb LUINPOKNI AManasoH HeonpeAeneHHOCTN. Takol BaxXHbI GakTop, kak 6anaHc macc, uam
Apyrve NpOU3BOACTBEHHbIE JaHHble MOTyT "MOBbLICUTBE" BEPXHWUA NpeAesbHbIA YPOBeHb
BbIGPOCOB.

o CornacytoTca AM nokasaTesn BbIOPOCHI C KOHUEHTpauusMu B atmocpepe? B macwiTtabe
KOHKPETHOM MpOV3BOACTBEHHOW MAOWAAKA, WAM B 6Hosee LWIMPOKOM MacliTabe,
KOHLUEeHTpauun BbIpaXxaltoTcst B BUAE KOHUEeHTpauuin B aTMocdepe, 4TO OMATb Xe MOXeT
OrPaHNYMTb BO3MOXHbIE MokKa3aTenn MHTEHCMBHOCTY BbI6POCOB.

OnpegeneHHoe 3KCMepTHOe 3ak/loueHVe TpebyeTca Jaxe B C/lydae MPYMeHeHUs K KOMMaeKTam
AAHHBIX KNacCUYecknx MeToAMK 06paboTKM CTaTUCTMYecKo MHopMaLmK, Tak Kak Mpu 3TOM
HeobxoAnMOo onpeaennTb SBAAKTCA AW JaHHble pernpeseHTaTUBHOW C/y4aiHOMW BbIOBOPKOA U,
ecn ABNSAIOTCA, TO C/iefyeT onpejennTe MeToAbl, KOTOpble cledyeT MPUMeHsTb A1 aHanmsa aTux
AAHHBIX. OTO MOXeT NoTpeboBaTb NPOBeAEHUS Kak TEXHNYECKOW, TaK 1N CTaTUCTUYECKOM OLEeHKM.
OcobeHHO BaXHO TOJIKOBaHWE HEOOMbLUMX KOMMIEKTOB AAHHbIX, KOTOPble ABAAOTCH CUSIbHO
aCMIMMETPUYHBIMU UAN ycedeHHbIMU. OdunLmanbHble MeTOAbl MONYYEHNS AaHHBIX OT 3KCMepToB
N3BECTHbI KaK «COCTaB/IEHNE 3KCMEPTHOrO 3aK/T0UEHUS».
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B Pykoogsawmx npuHumnax MIMNK 2006 npeactaBneH NpoToKo A1 COCTaBNAEHNS 3KCNEPTHOro
3ak/itoveHna. B uenax  MUHUMM3auMK  HeOMOHWUMaHWA  MeXAy 3KCMepToM W JINLOoM,
3aHMMaKLWMMCA  COCTaB/IeHMeM  WHBEHTapums3auuy, a Takke [as  npejoTBpalleHus
HeHamMepeHHOro OTK/IOHEHUS, KpaHe peKkoOMeHAyeTCs NCMO/b30BaTb UMEHHO 3TOT MPOTOKON.

2.4 [wvanas3oHbl HeonpeaesneHHOCTEN MO YMOJTYaHULO

2.4.1  [JaHHele no ocyujecmensemoii deamensHocmu

Kak npaBwno, AaHHble MO OCYLIECTBNSIEMON AeATeNbHOCTU  BbIBOAATCA Ha  OCHOBe
(3KOHOMMYEeCKO) CTaTUCTMKKM, BK/IOYAs dHepreTMyeckne CTaTUCTUKY W HanaHcbl, mokasartenu
3KOHOMWYECKN BbIrOAHOrO MPOU3BOACTBA, JaHHble MO YWCIEHHOCTW HaceneHus, u T. 4. EcTb
BEPOSITHOCTb TOFO, YTO 3TV OpraHu3auun yxe MPOBOAWAN OLIEHKY HeonpejeneHHOCTeN,
CBA3aHHBIX C UX AaHHbIMY, B NMpoLecce peannsaLumm cO6CTBEHHbIX NpoLeayp cbopa AaHHbIX. ITn
HeonpejeneHHOCTM MOXHO WCMOAb30BaTb AN OnpejefieHns MAOTHOCTM  pacrpejeneHus
BEPOSATHOCTEN.

B HekoTOpbIX cnyyasx 6biBaeT 4OCTaTOUYHO TPYAHO Pa3fobbiTh AaHHbIE O HeoMnpeAeNeHHOCTU Ans
nokasartefiel WHTEHCUBHOCTU OCYLLEeCTBASEMON JeATeNbHOCTW. Tak Kak nboin  aHanus
HeonpegeneHHOCTN TpebyeT BBOAA MOKa3aTenel KoAM4YecTBEHHOro NopsAKa, TO COOTBETCTBEHHO
HeobXoANMbl N KONMYEeCTBEHHbIe AMana3oHbl HeonpegeneHHocTU. B Tabavua 2-1 npegnaratotcs
WHANKATVBHbIE AManasoHbl, KOTOpble MOTYT NMPUMEHATLCS B H060N CUTyaunn, KOrga B Haanymm
OTCYTCTBYOT HE3aBMCMMble JAaHHbIE.
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Ta6nmu,a 21 Opl/IeHTI/IpOBO'-IHbIe Aana3oHbl NOrpewHoOCTn B AaHHbIX No OcyI.I.IECTB.ﬂﬂeMOI‘/’I
3KOHOMMYECKOW AeATeNbHOCTU A1 aHa/In3a HeonpeaeseHHOCTU

MNCcTOUYHUK faHHbIX Avana3oH MpnmeyaHuns

owuneéKn
HauuoHanbHas 0-2% OduumanbHas CTaTUCTUKA CTPaHbl 6biBaeT MpejcCTaBneHa B
(odunumansHas) OTYETHOCTW C YKa3aHWeM AmanasoHa MnorpeLHocTy, HO BMOoJHe
cTaTUCTUKa 06bIYHOM NPaKTUKOM ABASETCA MpeACTaBleHne CTaTUCTUKL B

KayecTBe GUKCUPOBaAHHOW MHPOPMaLMK, 6e3 yKazaHWsi YPOBHS
HeonpegeneHHoCTH.

Og4Hako, Ha camoM fgene nHoOpMaUMsi 0 HeornpeAeneHHOCTSAX
AN1S1 SHEPreTUYeckNX AaHHbIX MOXET BbITb NnonyyeHa n3s rpadbl
«CTaTUCTUYECKNE OTNINYMS», TAEe YKA3bIBAeTCH HecoBnageHve
MexXay [AaHHbIMW MO TMPOUM3BOACTBY W AaHHBIMW MO

noTpebneHuto.

O6HoBneHne ctatucTukn | 0-2 % BeposTHO, UTO HauMoHanbHas CUCTEMA 3KOHOMUKM He byaeT
3a nocneaHun roa, ¢ "caBuratbcs" 6onee yem Ha HeCKONbKO MPOLIEHTOB B TeyeHue
MCMONb30BaHNEM nocnegoBaTensHoro psaa net. CnejoBaTenbHO, B Cayyae
BaNOBbIX MNCMONb30BaHUsi OBHOBMEHUS JaHHbIX 3@ MOCNeAHWIA ToA,
K03pPULMEeHTOB HeonpeaeneHHOCTb, COCTaBAANLWAA HECKONbKO MPOLEHTOB,
3KOHOMMYECKOro pocTa MOXEeT CYUTaTbCsl 060CHOBaHHOM
DHepreTn4yeckas O3CP: 2-3% MexgayHapogHoe 3HepreTnyeckoe areHTCTBO (M3A)
cratuctuka/6anaHc M3A | He O3CP: ony6ANKOBbIBaET HaLUMOHaNbHYI 3HepreTUYeckyto CTaTUCTUKy

5-10 % N 3HepreTMyeckme 6anaHCbl MHOrMX CTpaH. Jna  cTpaH,

BXOAALLMX B OpraHmnsaumio 3SKOHOMUYeCKOro COTpyAHNYECTBa 1
passutna (O3CP), 3Ta cTaTuCTuKa, B Wjeane, JAOMKHA
MOIHOCTBIO  COBMNajaTb C OPUUMANBLHON 3SHepreTU4eckoi
CTaTUCTMKOWN. YTO KacaeTcs APYrux CTpaH, TO MOXHO OXWAaTb
HeonpeJjeneHHoCTel B gnanasoHe oT 5 4o 10% (o6ocHoBaHHOe

NpeAnosioxXeHne).
Cratuctnyeckne 6a3bl | 5-10 % 3TV JAaHHble  MOryT  XapakTepm3oBaTbCA  Takon  Xe
AaHHbIX OOH HeonpeaeneHHOCTbIO, YTO U AaHHble MIA.
3HauveHus rno | 30-100 %
YMONYaHMto, apyrvie

cektopa W“  UCTOYHUKN
AaHHbIX

B gaHHoOM Tabnuue 2-1 NnpegnonaraeTcs, UTO B C/lydae NCMNOJIb30BaHNA OPULIMANbHOM CTaTUCTUKM,
3HayeHVe AnanasoHa HeonpegeneHHoCcTV 6yaeT paBHATbcA 0%. KoHeuyHO, 3TOT AwanasoH
HeonpeAeneHHOCT MOXeT He COOTBeTCTBOBaTb [JelCTBUTENbHOCTU. [lpuBeseHHOe 3jecb
3HayeHVe obneryaer BbIGOpP onpejeneHHOro AwanasoHa. [lo NpPUHATUS OKOH4YaTeNbHOro
peLLeHns peKoMeHAyeTcs Bcerga obpallaTbCs 3a KOHCYIbTalMen K COOTBETCTBYOLLMM 3KCNepTaM.

242 Koa¢ppuyueHmeol ebibpocos

Bo MHOrmx cayyasix, nonyyeHVe AManas’oHOB  OTKJAOHEHWN, onpeAensieMblX YPOBHEM
HeonpeAeneHHoCTn Ans  KOIPPULUMEHTOB BbLIOPOCOB CBSI3aHO C  AOCTaTOYHO 60AbLUIMMMU
TpyaHocTaMuW. B Tabnunua 2-3  nNpoOAEMOHCTPUPOBAHO  MPUMEHEHMe  KOHLUeNuuii  Cxem
PaHXMPOBaHUSI Ka4eCTBEHHbIX AAHHbIX A5 BCEX 3arps3HSIOLLMX BELLecTB, pacCMaTpuBaeMbIX B
fJaHHOM PykoBogctBe. CTpykTypa JAaHHOW Tabauubl OCHOBbLIBAeTCS Ha Knaccndukaumm no
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OCHOBHbIM Kogam HO. BaxHO oOTMeTWUTb, 4TO nboe MNoAobHoe KayecTBeHHoe o6obuieHve
ABAAETCA Cy6BEeKTVUBHBIM, I MHEHWSA OTAENbHbIX 1ML, MOTYT OTINYaTbCS.

OnpegeneHns paHros, UCMONb30BaHHbIX B Tabnuua 2-3, npuBoaatca B Tabnuua 2-2. B gaHHoM
Tabnvue npeanaraloTca 3HaYeHWS AMAnNasoHOB MOrPeLlHOCTM MO YMOAYaHMUIO, CBSi3aHHble C
KaXAbIM penTUHIoM KavecTBa. [nana3oHbl NOrpewHocTeri B3sThl U3 PykoBogsdLero otyeta EC o
JOMONHUTENbHOM oueHke B pamkax [Aupektns EC 0 kavecTBe BO3gyxa (MpW YyCNOBWUW, YTO 3T
ANana3soHbl 6bINV YyTBEPXAEHbI ANA MPUMEHEHNS B MOAENSX KavecTBa BO34yXa).

Kpome Toro, kaxablhi 13 K03$pPULIMEHTOB BbIOPOCOB, NMPeACTaBAeHHbIX B NMOAX0Aax YPOBHS 1 1
YPOBHS 2 B pa3/INyHbIX CEKTOPabHbIX raBax HacTtoswero Pykosogctea EMEIM/EAOC, nmeet 95%-
HbIli JOBEPUTE/bHbIN NHTEPBAas, CBSA3aHHbIA C HUMKW. OAHaKo cejyeT OTMeTUTb, YTO 3TU BepXHUe
W H/KHME 3HaYeHMS YacTo OCHOBBIBAOTCA MO0 Ha IKCMEePTHO OLeHKe, 160 Ha MHTeprnpeTauum
perTuHra, npejacTasieHHon B Tabauua 2-2. BO3MOXHO, UTO MpWU 3TOM He MPUHMUMAIOTCS BO
BHUMaHWe HeonpeaeneHHOCTH, CBA3aHHbIE C NI0XON penpe3eHTaTUBHOCTLIO (CM. Hue).

Ta6bnuua 2-2IHTepnpeTaLums CUCTEMbI paHXXMPOBaHUSA

TynuuHbIA
Peii- | OnpegeneHvie AnanasoH
TWHT owm6ok

A OueHka, 0OCHOBaHHast Ha AaHHbIX 60NbLLIOro KOANYecTBa N3MepeHun, nposeeHHbIX | oT 10 4o 30 %
Ha 60NbLIOM KOoAnyecTBe OOBLEKTOB WAN OTAENbHbIX WCTOYHMKAX B MOAHOM
AnanasoHe yc10BUiA 3kcrnayaTaumm, Kotopele asaatotcs 100% penpeseHTaTUBHBLIMA
AN KOHKPETHOro cekTopa.

B OueHKa, 0CHOBaHHAasA Ha AaHHbIX 60/bLIOr0 KOAMYecTsa U3MepeHnii, nposegeHHbIX | oT 20 g0 60 %
Ha 6ONbLIOM KOAMYeCcTBe O6BLEKTOB WAW OTAENbHbIX WCTOYHMKAX B MOJHOM
AnanasoHe YyCNOBWIA 3KCNyaTauuy, KOTopble SBASIOTCA pernpe3eHTaTUBHbIMU A5
60/bLUEeN YaCTN KOHKPETHOro CeKTopa.

C OueHKa, OCHOBaHHas Ha JaHHbIX OfpeAeNeHHOro KonnyectBa w3MepeHwuid, | ot 50 4o 200 %
NPoBeJeHHbIX Ha HebOoNbLLIOM KOM4YecTBe perpeseHTaTUBHbIX O6bLEKTOB Waun
OTAe/bHbIX WCTOYHMKAX B MOMHOM JuanasoHe YCIOBWIA 3Kcrayataumu, wam
MHXEeHepHasi oLueHKa, OCHOBaHHasi Ha oOnpejesieHHOM KOANYecTBe 3Ha4MMbIX
dakToB.

OueHKa, 0OCHOBaHHas Ha 60/bLLIOM KOMYEeCTBe M3MepeHWI B AManasoHe yCioBuii
AN CTOYHWKA, KOTOPbIN ABASETCA CNOXHbLIM U / UV NepeMeHHbIM.

D OueHKa, OCHOBaHHas Ha eAVHWUYHBIX W3MEepPeHUsX, WA WHXeHepHbIA pacyeT, | oT 100 go 300 %
BblBeeHHbIi Ha OCHOBE OMnpeZAeneHHOro KoMYecTBa 3HaUNMbIX GaKToB

OueHKa, OCHOBaHHas Ha 6ONbLUOM KOAMYeCcTBe U3MEepeHWUi B JranasoHe yCaoBui
AN UICTOYHWKA, KOTOPbIV ABAAETCA CIOXKHBIM U / UAN NepeMeHHbIM.

E OueHKa, OCHOBaHHaaA Ha eAVHUYHBIX N3MepeHUdx, win VIH)KeHeprII7I pacuyeT, | nopAA0oK
nposep,eHan?l TO/ZIbKO Ha OCHOBE ornpejesieHHOro konn4yectea AOI'IyLLI,eHI/II7I. BE/INYMHbI
OueHka, oCHOBaHHas Ha 60/1bLLOM KOMNYeCTBe V|3mepeH|/||7| B AMana3oHe yC}'IOBI/II7I
Ana NCTOYHKKa, KOTOprI7I ABNAETCA C/IOXKHBIM 1 / NN nepemMeHHbIM.
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Ta6nuua 2-30CHOBHbIE KaTeropum WCTOYHUKOB HO C MPUMEHWMBIM paH)XMpPOBaHMEM
KauecTBa AaHHbIX

HO KATEFOPUSl ICTOYHMKOB 8 |3 [3 |8 |2 2 |2
x ﬁ w R
[}
w
1.A1 LleHTpanusoBaHHble 3nekTpocTaHuumy, | A B C B E C D
TENN031eKTPOLEeHTPaNN N paioHHbIe TeMAoLeHTpann
1.A2 MpombliLLIeHHOe COKMUraHne A B C B E C D
1.A3.b | lopoxHbI TpaHcnopT A C C C E @ E?
1.A3.a Apyrve nepeaBrXHbIE NCTOUHVKN VI MEXaHW3MbI B D D D E D E
1.A3.c
1.A3d
1.A3.e
1.A4 YCTaHOBKM ANst OKWraHUst OTXOA0B O6LLECTBEHHbIX | A C C C E D E
yupexgeHuii, a Takke KOMMep4eckux U 6bITOBbIX
OTXO/0B
1.B Jobblya n pacnpejeneHne nckonaeMoro Tonamea C C C C D E
2 Mpon3BoACTBEHHbIE MPOLLECChI B C C C E C E
3 Mcnonb3oBaHuve pactBopuTeneil B D E!
4 CenbCKOX035AMCTBEHHAN AeATelbHOCTb D D D D E E
5.a ObpaboTka 0TX0A40B B B B C C D
5.b
5.c MeponpuaTisa no yAaneHno oTX040B C C C C E C E
-1 EcTecTBeHHble NCTOUHMKN 3 D D D E E E E2
MpnmevaHns:

1B HEKOTOPbIX C/ly4aax pacTtBopuUTent MOryT ABNATbCA TOKCUYHBbIMWU COeANHEHUNAMWN.

2 PaH)KI/IpOBaHI/Ie ABNAETCA penpe3eHTaTUBHbIM ANA TUMUYHOINo CodeTaHnAa «3arpasHarllee BewecTBo -
KaTeropmsa NCToOYHMKOB»; B HEKOTOPbIX 0C06bIX cnydadax nokasarenm MoryTt BbITb HUXE.

3 EcTecTBEHHbIEe NCTOUHUKN MOTyT BK/1lOYaTb BY/IKaHbl 1 Jpyrune reotepmMasibHble cobbITUS.

MocnegHre cTeneHW PaHXWPOBaHWSA, B MeEPBYH oyepedb, MPUMEHVMbl K MeTOAaM OLleHKMU,
ncnonb3yeMbiM B MpoLiecce COCTaBleHUs MHBEHTapu3aumm BbI6POCOB, KOTOPble OCHOBbLIBAKOTCS
Ha Ko3pPuLMeHTax BbIGPOCOB 1 OLEHOK NoKa3saTeneil ocyLLecTBnseMol geaTensHOCTU. B ntobom
cyyae, npumeHeHue 6o0nee HemocpeACTBEHHbIX MOAXOAOB, OCHOBAHHbLIX Ha W3MepeHUsX,
No3BOAUT NONIyUNTb BOsIee BbICOKME NOKa3aTeNn kayecTsa.

B HekoTOpbIX CAyyasix MPUMEHEHWE 3TUX CYObEeKTMBHOIO PaHXMPOBAHWSA B OTHOLLUEHWM
0606LLEeHHON KnaccndukaLmm KaTeropum NCTOYHNKOB, NpeACcTaBAeHHON B BuAe knaccudumkaumm
Mo OCHOBHbIM KogaM HO, MoxeT BBeCTM B 3abnyxaeHue. HanpumMep, periTuHr «E», ykasaHHbIl B
OTHOLUEHV BbIBPOCOB JOPOXHbLIM TPAHCMOPTOM THXENbIX MEeTas/IoB/CTONKMX OpraHWNYecKnx
3arpsisHUTENeN, JOKeH, Kak NpaBuio, NMPUMEHSTECS /19 TONKOBaHUS (MOHVMaHUS) BKaa 3TUX
3arpsi3HANOLWNX BELLEeCTB OT MepeaBMKHbIX WCTOYHMKOB. ECnM e B3ATb  KOHKPETHBbI
npakTU4ecknii nNpumMep ¢ BbIBPOCaMUM CBUHLA OT MepeABUXHBbIX UCTOYHMKOB, TO KO3GDULIMEHTDI
BbIOBPOCOB U OLEHKM BbIBPOCOB M3BECTHbI C ropa3go 6osblueit CTerneHbi AOCTOBEpHOCTU. B
noAobHOM aHannse MpU TakOM YPOBHE pPasyKpyrnHeHUs BblI6poca CBMHLUA OT MNepesBUdKHbIX
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WCTOYHWMKOB TMOJyYaT PelTUHr «B». Kpome Toro, Ha 3TOM ypoBHE O6O6LIEHWS HeKOTopble
COYeTaHVs ,3arpsisHstoLLEee BeLLeCcTBO - KaTEropusi UCTOYHMKOB" SBAAKTCA HEeCyLeCTBeHHbIMU
4NS laHHbIX BbIBPOCOB 3TOrO 3arps3HSOLLErO BellecTBa OT JAHHOW KaTeropuv WCTOUHMUKOB,
KoTopble paBHbl O MM HACTONBKO HE3HAYNTE/bHbI, YTO NMPAKTUUYECKM HE MEOT 3HAUYEHUS.

HeonpepeneHHocTu K03¢p$ULIMEHTOB BbIGPOCOB M acNeKTbl NPUMEHNMOCTU

KOBq)q)I/ILI,I/IEHTbI Bbl6pOCOB, BK/IlOYEHHbIE B CeKTOpa/ibHble [/1aBbl HaCTOALLEro PyKOBOACTBa,
BK/IKOYaKOT OUEHKNM COOTBETCTBYHOLLUMX AMana3oHOB HeonpeaeneHHoOCTU. OpHako cnepyet C
OCTOPO>XXHOCTbH MOAXOANTL K MCMNO/Ib30BaHMIO 3TUX ANana3oHOB HeonpeaeneHHOCTHN.

HeonpegeneHHOCTM B faHHbIX W3MepPeHWA MOryT 6biTb OnpejeneHbl PasHbIMK Crocobamu,
HampuMep, Ha OCHOBE W3BECTHbIX WCTOYHMKOB MOrpelHocTell (TakMx Kak KOHTPOJIbHO-
n3MepuTeNbHble NMPUBOPLI) UAN ANCIEPCMM KOHKPETHOrO MAacCMBa JAaHHbIX W3MepeHui. 3To
Mo3Bo/ISeT ONpeAeNnTb ypoBeHb HEOMNPeAeeHHOCTM, KOTOPbIA MOXHO MPUCBOUTL KOIGPULIMEHTY
BblI6pocoB. OAHAKO, AN MHOTMX COYETaHUA UCTOUYHWKOB U 3arpsisHUTeNe, NpesCcTaBieHHbIX B
JAaHHOM  PyKoBOACTBe, VMeeTCsd Hebo/blloe KOANYEeCTBO W3MEPEeHWA WAW OHW  COBCEM
OTCYTCTBYIOT. YTOObI rapaHTMpPOBaTh, YTO KO3IPPULIMEHTbI BbIBPOCOB MOTYT 6bITb MPeAoCTaB/eHbI
N9 BCeX BO3MOXHbIX KOMOWHALMI 3arpsisHSOLMX BeLecTB UM WUCTOYHWKOB, MpeAcTaBfeHbl
K03 PULMEHTBI BbIOPOCOB, KOTOPbIE MOMIM ObITb MONYYEHbI MyTEM N3MEPEeHNS aHaNOrMYHbIX, HO
BCe-Taky OT/INYAIOLUMXCH UCTOYHUKOB. Takxke BO3MOXHO, YTO M3MepPeHWUs B6biAN BbINMOAHEHbI B
KOHKPETHOI CTpaHe WAN pervioHe, KOTopble He MOryT ObiTb penpe3eHTaTUBHbLIMWU ANS BCel
EBponbl, NN faHHble 3@ NpeablgyLne rofbl, KOTopble 60/bLUe He BAAIOTCA pernpe3eHTaTMBHbIMY
AN XapakTepuCTUK BbIGPOCOB B TekylleM rogy. Bce 3Tv BOMpocCbl MOXHO paccMaTpmBaTb Kak
aCneKkTbl «MPYIMEHNUMOCTU,

CnepoBaTefibHO, MOXET NMOAYYUTBLCS Tak, YTO HeonpeAeneHHOCTH, NoyYeHHble TONIbKO Ha OCHOBE
Ancnepcn AaHHbIX U3MEPEHWI NN COYeTaHNs N3BECTHbIX MOrPELLHOCTEN 3MepeHUs, NpuBeayT
K 3HAUUTENIbHOMY 3aHVXXEHWIO HeonpeaeneHHOCTN K03bPULMEHTOB BEIBPOCOB.

OZHMM 13 pelleHWn 3TOM MNpobaemMbl MOXeT CTaTb MOAPOGHLIA  aHanM3  UCTOYHMKA
K03dPMLMEHTOB BbIBPOCOB U, €CNN BO3MOXHO, U3MEHeHVe pPelTUHIOB KayecTBa AaHHBbIX,
OMUCaHHbIX Bbille, C y4eTOM acnekToB npumeHMMocTu. OA4Hako 3Toro noka He cgenaHo. Kpome
TOro, elle He pa3paboTaHbl METOZAbI KONNYECTBEHHOWN OLIEHKW HeornpeAeneHHOCTeN, CBsi3aHHble ¢
NpYMeHMMOCTblo. B pesynbTaTe  KOAMYeCTBEHHast  OUeHKa  HeornpejeneHHoOCTed ¢
NCNONb30BaHWEM, HamnprMep, PacnpocTpaHeHUs OLIMOOK, MOXeT NpUBeCTV K HejooLeHKe
HeonpejeneHHOCTW, eCV HeonpeAeneHHoOCTW, MnpuMeHsieMble K KoadpduLumeHTaMm BblIBPOCOB,
HeA0CTaTOYHO XOPOLLIO OfNpeAeneHbl.

3 ArrpernpoBaHue
HeonpeaeneHHocTen

Mocne Toro, Kak 6yayT onpejeneHbl HeonpeAeNneHHOCTU B KaTeropusx UCTOUHMKOB, OHWU MOTYT
6bITb 06BbEAMHEHBI B LIeNIAX MNOMyUYeHNs OLLeHOK HEeoMNpeaeNeHHOCTU ANs BCeli MHBEHTapu3aumn B
Nt060M rofly 1 HeonpeaeneHHoCTU B TeHAEHLMM CO BpEMEHEM AJ11 06LLIei MHBEHTapU3aumn.
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YpaBHeHMe pacnpocTpaHeHMs OLWKboK, KOoTopoe 60see MOAPOOHO o0bcyxjaeTca B rna.e
«HeonpegeneHHocTn» B Tome «ObLume pykoBoAsLLME yKasaHWsS» B PyKOBOAALMX MAPUHLMMIAX
MWK 2006 roaa, Mno3BonseT OnpeAennTb JABa MPUroAHbLIX MpaBuna Ans 0bbeauHeHus
HeKoppeIMpPOBaHHbIX HeoNpeeNeHHOCTeNn NyTeM CI0XKEHUS N YMHOXEHUSA:

1. anBU/IO A. B TOM cnydae, ecnnm HeonpegeseHHble Be/IMYVHBI 4OJ/DKHbI 6bITb 06BEAMHeHbI
nyTemM CNoXeHWnd, TO CTaHAAPTHOE OTK/IOHEeHUE CyMMbI 6y,qu ABNATbCA KBagpPaTHbIM KOPpHEM
CyMMbl  KBajpatoB cCpeAHeKBajpaTUnyeckmnx OTK/IOHEHU  BENNYMH, CyMMUMpyemMbIX CO
cpegHekBagpaTtnyeckMm OTKIOHEHUAMIK, KOTOPble BCE BbIPaXakoTCA B BuUAe CBOGOAHbIX
usieHoB (3TO npaBnno AEIZCTByET N B OTHOLLUEHNN HeKOPPEeIMpPOBaHHbIX I'IEPEMEHHbIX).

Ha oOCHOBaHWM 3TOrO TONKOBAHWS MOXHO MOJyuWTb MPOCTOE YypaBHeHWe Ans
HeornpezeneHHOCTU JaHHOW CyMMbIl, KOTOpasi, B TOM C/lyYae, eC/iv BblpaXaeTcs B npoueHTax U
(HeonpeAeneHHOCTb, pasjefieHHas Ha camy BeIMUmnHy), 06peTaeT cesytolnii BUS;

U AU e x)? 4 Uy e x5) 4+ Uy o xy) o
tota X; + Xy 4 o+ X, '

rae

Xi 3TO Be/INYLHEI,

Ui 3TO HeornpejeneHHble BeANYMHbI U  CBA3aHHbIE C  HUMW  MNPOLEHTHbIe
HeornpezeneHHoCTn (MosioBUHa 95-MpPoLEeHTHOro A0BepUTeNbLHOro MHTepBana),
COOTBETCTBEHHO,

Utotal 3TO MNPOUEHTHaa HeonpejeneHHoOCTb B CyMMe BelnynH (rnosioBmHa 95-

NPOLEHTHOro MHTepBana, pasjAeneHHas Ha UTOr (TO ecTb cpeAHee 3HadeHwue) n
BblpaXeHHas B BMAE MPOLEeHTa);

2. [lpasuso B: B TOM c/iy4ae, eciv HeonpegefeHHble BeINUYNHbI JO/KHBI 06BbeANHATLCS NnyTem
nepeMHOXeHus, AeicTByeT TOXe camMoe MpaBWao, 3@ OAHUM  WUCKAOYEeHMEM:
cpeAHeKBaApaTMyecKkne OTK/IOHEeHUSA AOMXKHbI BblpaXaTbCs B BUAe YacTell COOTBETCTBYHOLLMX
CpefHUX 3HadeHWl (3TO NpaBUAO ABASETCA OTHOCUTENIbHO BEPHbIM A/ BCEX C/yYalHbIX
nepeMeHHbIX).

MpocToe ypaBHeHME MOXeT BblTb Takxke MOMyYeHO A5 HeOMpeaeseHHOCTU NPOoV3BeaeHNs,
ONATb e BbIPaXeHHON B NpoLeHTax:

2 2 2
U = J U2 + U2 +..+ U2

rae

Ui 3TO BCe T[POLUEHTHble HeonpejeneHHoCTU (nonoBMHa  95-NpouUeHTHOro
JOBepUTeNbHOro MHTEPBAaNa), CBA3aHHbIE C KaXO0W U3 3TUX BENYMH,

Utotal 3TO NPOUEHTHas HeonpeaeneHHOCTb MNPou3BejeHus BennydnH (nonosmHa 95-

NPOLEHTHOrO WHTEpBana, pasfefieHHas Ha WUTOr W BblpaXeHHas B BUjie
npoLeHTa).

B ocHOBHOM, MHBEHTapu3aLUnsa ABASETCS CYMMON Npoun3BedeHnlr Ko3¢pPuLMeHTOB BbIOBPOCOB 1
JAHHbIX MO OCYLLeCTBNSAEMON AesiTenbHOCTU. Takum obpasom, Mpasuna A 1 B MOryT MHOrokpaTHO
NCNONb30BaThCA ANSA OLEHKN HeonpeeneHHOCTU 06LLel MHBeHTapm3auunm.
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OfHaKo, Ha NpakTuKe, HEOMPeJEeNEeHHOCTY, 06HapPYXeHHbIe B KaTeropusx UCTOYHMKOB, KOTOpbIE
BK/IIOYAIOTCA B WMHBEHTapV3auMio, BapbUPYOTC OT HECKOIbKMX MPOLEHTOB A0 HECKObKMX
MOPSIAKOB BEMVNUMHBI, U MOTYT 6biTb KOpPpenvMpoBaHbl. XoTs gonyuieHus Mpasun A 1 B He
npeAycMaTpvBaloT TakKoi cuTyauuu, MNPV KOTOPOU MepeMeHHble He KOpPPenupytTcs o
CpeAHeKBajpaTUYecknM OTK/IIOHEHMEM, KOTopoe Ha (MpumMepHo) 30% MeHblle CcpejHero
3HaueHWs,, B 3TUX oO6CTOsATeNbCTBax [paBuna A 1 B Bce-TakM MOryT WCMONb30BaThbCs A/
NoflyYyeHns MpUGANXKEHHOTO pe3ynbTaTa. B KauecTBe anbTepHATVMBHOrO BapuaHTa MOXeT
MPUMEHSTLCS CTOXaCTUYECKOe MOZenMpoBaHne (MeToZ MoHTe-Kapno), KoTopoe ro3BonseT
06BbeANHATL HeonpeAeneHHOCTU C /o6bIM pacnpejeneHneM BeposiTHOCTel, AManas’oHoM U
KOPPENSLMOHHOW  CTPYKTYpOi (MpW YCAOBUWM, 4UTO OHWM  6blAM  Hagiexawym o6pasom
KOMIMUECTBEHHO paccyMTaHbl). TakuMm 06pa3oM, CyLLecTBYlOT ABa MNOAXoAa ANs aHanvsa
HeonpezeneHHOCTH, OMMCaHNE KOTOPbIX MPUBOANUTCS HUXE:

e [lodxod 1: oueHKa HeonpefenéHHOCTen B KaTeropuMm WCTOYHUKOB, C WCMOJ/Ib30BaHNEM
ypaBHeHNs pacnpocTpaHeHus owmnbok u MMpaeun A m B, n npoctoe ob6beanHeHne
HeonpeJjeneHHOCTE B KaTeropusx WCTOYHWKOB B LENsX MOoAyYeHUs OLeHKW obLuel
HeonpejeneHHOCTU /19 OAHOrO roAa U HeornpeaeeHHOCTU B TeHAeHLMY;

e [looxo0 2: oueHKa HeonpejeneHHoOCTell B KaTeropum WCTOYHUKOB U B  ObLUel
VHBEHTapmM3aLmyM C MOMOLLBI0 CTOXaCTUYEeCKOro MOAENMPOBAaHUS ANA OAHOro roja Wu
HeonpegeneHHOCTN B TeHAeHUMW. Bonee nogpobHas MHPOpPMaUMA OTHOCUTENbHO AAaHHOM
npoteaypbl NprBoANTCA B PykoBogawmx npuHumnax MUK (IPCC, 2006).

B 60/1bLUMHCTBE C/ly4aeB KOAMYECTBEHHOro nokasaTens HeomnpejeneHHOCTM B MHBEHTapu3aumm
6yAeT [OCTaTOYHO, HO BeCbMa TpyAoeMKui aHanu3 MoHTe-Kapno MoxXeT npejoctaBuTb bonee
HaZexHble pesynbTatel. B TnaBe 5, «YnpaBneHue uVHBeHTapu3auuven, a Takke ee
yCOBepLUEHCTBOBaHME 1 obecneveHNe/KOHTPONb KayecTBa» JaHHbIA lMoaxos 1 Ana BeLlecTs,
nonagatoLwunx B cpepy npumeHenmna KT3BBP, npeacTaBneH B Bue NpPOCTOM CXeMbl pacyeTa.

MoAxoA 1 He y4nTbIBaeT KOpPensLmio U 3aBUCUMOCTb MEXAY KaTeropusMm UCTOYHMKOB, KOTOpble
MOryT VMMeTb MeCTO B BWAY WCMOAb30BAHWS OAHWX W TeX Xe [AaHHbIX MO OCyLLecTBASeMOi
AesTeNbHOCTM UAM  KO3GULMEHTOB BbIBPOCOB A/ HECKONbKUX oueHoK. Koppensums u
3aBVCUMOCTb MOTYT 6bITb JOCTaTOYHO CyLLEeCTBEHHbIMU pakTopamu, ecanm pedvb ugeT o6
NCKOMaeMOM TOM/IMBE, TaK KakK KOHKPETHbIA TUM TOMAMBa WCMO/b3yeTcs C OAHUM U TeM Xe
KO30PULMEHTOM BbIGPOCOB ANt HECKOMbKUX MoA-kKaTeropuii.Kpome Toro, BO MHOMMX Ciay4asx
rnokasaTesi CyMMapHOro notTpebeHns TONIMBa U3BECTHbI Jlyylle, Yem nokasartenu notpebaeHus,
Je3arperMpoBaHHble MO Pa3/INYHbIM  KaTeropusiM WCTOYHWUKOB. 3TO MOXET npuBecTn K
06pa3oBaHNI0 CKPbLITbIX 3aBMCUMOCTEN B CTAaTUCTUKE, MPUYMHOW uyero 6yaeT orpaHu4eHue,
HaknajplBaemMoe CyMMapHbIM noTpebneHvem. [JaHHas npobnemMa C  3aBUCMMOCTBIO U
KoppensuuMein MoxeT 6biTb pelleHa MyTemM arpernposaHvs (nepes ob6beAVHeEHWEM
HeonpejeneHHOCTER) KaTeropuii UCTOYHMKOB A0 YPOBHSI CYMMapHOro NoTpebneHnst oTAeNbHbIX
TUMNOB ToNAMBA. ITO MNpejnonaraeT HEKOTOPOe COKpaLleHue CTeNeHn JeTann3aumm B OTYETHOCTH
Mo HeornpejeseHHOCTSIM, HO 3aTO MOMOraeT y4yecTb 3aBUCMMOCTU TaM, TAe OHWU CYUTAKTCSH
CyLLeCTBEHHbIMY (HanpuMep, Korga pedb UAEeT O HEOMPeAeNeHHOCTAX B MokKasaTessix Bbl6poCoB,
CBSI3aHHbIX C MCKOMaeMbIMUX TUNaMKM TOMNANBA, KOTOPbIe NPY arrpernpoBaHns ¢ YPOBHS KaTeropum
WNCTOYHMNKOB, MPEBLILLAOT Npejrnosiaraemble 3HaYeHns).
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4 HeonpepeneHHOCTU B TpeHAaAX

KoabduumeHT BbiGpoca, KOTOpbI Mepe- WAN HeAOOLeHMBAEeT BbIGPOCHI B 6a30BOM oAy,
BEpOsITHee BCero, byseT Takke BecT cebsi U B OTHOLUEHWUW MOCesytoLlmx neT. TakuM obpasom,
HeonpezAenéHHOCTY, Bbi3BaHHbIE KO3bPULIMEHTaMN BbIEPOCOB, 06bIUHO 6yAYT KOPPENMpPoBaThLCS B
AMHaMMKe co BpemeHeM. MeToZ arpernpoBaHus HeorpegeneHHocTeld B pamkax Moaxoza 1,
NPeAoXeHHbIN B PyKOBOASLLMX MpUHLMNax MI3VIK, B LesioM No3BossieT peLnTb 3Ty Npobaemy.

OueHka Heonpep.eneHHOCTeVl B TeHAeHUM OCyWecTBadeTca C Mcnosb3oBaHMEM ABYyX TUMOB
YyBCTBUTENBbHOCTW!

1. YysecmeumeneHocms muna A: N3MEHeHVe B pasHuue MexXAy CYMMapHbIMW MoKasaTensmu
BbIGPOCOB B 6a30BOM oAy U TeKyLLeM rojy, BolpaxeHHoe B MPOLEeHTe, MPUYMHO KOTOPOro
angeTca 1% pocT BbLIOPOCOB A1  AAHHOrO COYeTaHWs ,KaTeropus WCTOYHMKOB -
3arpssHsAoLLee BellecTBo", Kak B 6a30BOM, TaK U B TekyLLeM roAax;

2. YyscmeumesnsHocms muna B: n3meHeHne B pasHULE MeXAy CYMMapHbIMW MokasaTensamu
BbIOPOCOB B 6a30BOM rofy U TekyLleM rofy, BblpaXeHHOe B MpOoLeHTe, MPUYMHON KOTOpOro
asnseTca 1% pocT BbIGPOCOB A/19 JAHHOIO COYeTaHWNS ,KaTeropmns NCTOYHUKOB-3arpsasHstoLLee
BELLLeCTBO" TO/ILKO B TEKYLLIEM roAy;

Mo cywectBy, 4yBCTBUTENbHOCTbL TuUMNa A o6ycnoBieHa HeonpejeneHHOCTAMKY, KOTopble
0Ka3blBalOT paBHO3HauYHOe BO3AeNCTBME Kak Ha Bbl6pOCkl B 6a30BOM rogy, Tak 1 Ha Bbl6poChl B
TekyLleMm rogy, B TO BpeMs Kak YyBCTBUTENbHOCTb TMMNa B obycnoBneHa HeonpeaeneHHOCTAMY,
KOTOpble OKa3blBalOT BO3AENCTBME Ha BbIOPOCHI TONLKO B TekyllieM rody. HeonpegeneHHOCTW,
KOTOpble MOJIHOCTBLIO KOPPEeNNpPYKTCa B AMHAMWKE MO BPeMeHW, AO/MKHbl OblTb COOTHECEHbI C
UYBCTBUTENBHOCTLIO TMMA A, B TO BpeMs Kak HeornpeaeneHHOCTW, KOTOpble He KOPPenvpytoTcs B
AVHaMKKe CO BpeMeHeM - C YyBCTBUTE/IbHOCTLIO Tuna B.

B Pykosogdawumx npuHuymnax MWK 2006 roga npeanonaraercs, 41O HeornpegeneHHocTw,
CBA3aHHble ¢ Ko3pPuLIMeHTamMuM BbIBPOCOB, ckopee byayT obajaTbh YyBCTBUTENLHOCTLIO TUNA A, a
JaHHble MO OCyLLeCcTB/SAeMON AesATeNbHOCTU - YyBCTBUTENIBHOCTLIO TUNa B. Tem He MeHee, 3Ta
nNpuMBA3Ka He ABNSETCA XEeCTKOW, N MHOTAQ, B LIeNsX yYeTa 0CobblX HAaLMOHaIbHbIX 06CTOATENbCTB,
BO3MOXHO NMPUMEHEeHMe YyBCTBUTENBHOCTM TMMa A K JaHHBIM MO OCYLLeCTB/IAeMOW AeATeNbHOCTY,
a YyBCTBUTENBHOCTY TMNa B - K koadpdurumeHTam BbIBPOCOB. HyBCTBUTENLHOCTL TUMOB A 11 B - 3TO
yNpoLLeHs, BHeAPeHHbIe A1 aHaNN3a KOppensaumm.

Mocne pacueta HeonpegeneHHoOCTel, BKAHOUYEHHbIX B HaLMOHanbHble BbIOPOCHI C MOMOLLbLIO
YYBCTBUTENLHOCTM TUMOB A M B, OHW MOryT 6bITb MPOCYMMUPOBAHLI C WCMO/Ab30BaHMEM
YPaBHEHWs pacnpocTpaHeHuss owmnbok (MpaBuno A), 4TO MO3BOAUT MOAYYUUTb  OB6LLYyHO
Heonpe/AeneHHOCTb B TeHAEHLMN.
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5. HeonpepeneHHoOCTH

5 Cxema arpernpoBaHuAa
HeonpeaesieHHOCTEN B paMKax
Noaxoaa 1

B Tabnuua 5-1 npuBOAUTCS Cxema pacyeTa, KOTopas ABNAETCA M3MEHEeHHOW Bepcuell cxembl (B
BV 31eKTPOHHOWN Tabanubl), KOTOpas NpeacTaBieHa B PyKOBOAALLMX MPUHLMMAX HaLMOHANbHbIX
WHBEHTapu3aLumii NnapHMKoBbIX razos MIMMK 2006 roaa (IPCC, 2006).
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HeonpepeneHHoctu Error! Reference source not found.
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HeonpepeneHHOCTH

MPUMEYAHME A:

B TOoM cniyyae, ecin m3BecTHa TONbKO 06LLAs HeonpeAeneHHOCTb ANs KaKon-nmbo
KaTeropmm NCTOYHUKOB (a He OTAeNbHO ANst KO3pPULMeHTa BbIBPOCOB U AaHHbLIX MO
OCyLLEeCTBNISEMOl AesATeNbHOCTH),TO TOr4a:

() B TOM cnyyae, ecnn HeornpejeneHHOCTb KoppenvpyeTcsd Mo rogam, BBeauTte
HeonpegeneHHocTb cTtonbue F n 0" - B cTonbue E;

(i) B TOM cnyyae, ecnv HeonpeAeNneHHOCTb He KOoppenupyeTcss Mo rogam, BBeguTe
HeonpeJeneHHOCTb B cTonbue E n 0 - B ctonbue F.

MPUMEYAHUE B:

ABCONOTHOE 3HAYEHUE
00LeD, +¥D; ~(001¢C, +¥Cy) ..oy EDi=3Ci
(00LeC, +3C;) >C,

MPMEYAHME C:

B ToM cnyuae, ecnn mexay KoaddurumeHTamn BbIBPOCOB KOPPENALMs He JomnyckaeTcs ,
cneflyeT UCMo/b30BaTh YyBCTBUTENLHOCTL B, a pe3ynbTaT nepeMHoXaTh Ha V2:

K,=J, oF o2
MPUMEYAHME D:

B ToMm cnydae, ecnnm Mexagy AaHHbIMK MO OC)/LLI,GCTB}'IFIGMOVI AEeATENIbHOCTN KOppenAauna
He JonyckaeTcd, ciejgyeT ncnonb3oBaTb YyBCTBUTENIbHOCTb A n nepeMHoOXeHne Ha \/2
He ABNseTcs 06a3aTeNbHbIM:

L,=I1,eE,

MPUMEYAHME E:

Moxanyiicta, NCNONbL3yinTe cneaytoLie abbpeBmnaTypbl:

D - gaHHble No KaTeropun NCTouHMKoB HO No ymMon4aHuIo
M - Ha OCHOBe JaHHbIX N3MepeHUnTi

R - HaumMoHanbHasa HOPMaTMBHO-CMNpaBO4YHas VIH(I)OpMaLI,VIFI

CTonbubl B TabanLe noMmeyeHbl bykBamu € A 1o Q, 1 cogepxaT ceytoLLyto nHGopMaLmio:

e BcTON6UAX A 1 B ykazaHbl kaTeropumsa NcTouHnkoB HO 1 3arpasHstoLLee BeLLeCcTBO;

e B ctonbuax C n D NpmBOAATCS MHBEHTApPU3aLMOHHbIE OLUEeHKM Ans 6a30BOro U TekyLiero
rofoB (3, COOTBETCTBEHHO, ANS KaTeropum WCTOYHMKOB U 3arpssHSAOLLEro BeLLecTBa,
yKasaHHoro B ctonbuax A n B;

e B cTONbuUax E n F cogepxatcss HeonpeaeneHHOCTM AN AaHHbIX MO  OCYLLECTBASEMOIA
AeATeNbHOCTY U Ko3bduLMeHTaM BbI6POCOB, COOTBETCTBEHHO;, 3TW HeornpeAeneHHOCTH
MOJlydeHbl Ha OCHOBE KakK 3MMUPMYECKMX AAHHBIX, TaK 1 3KCMEPTHOro 3aK/UeHus (CMOTpK
Bbille B [JAHHOW rnaBe);, HeoMnpejeseHHOCTVM BBOAATCS KakK MOMOBMHA 95-MPOLIEHTHOrO
NOBEPUTENBHOIO WHTEPBaNa, pasjeneHHas Ha cpejHee 3HaueHVe U BblpaXeHHas B BuWje

@) TekyLWiA TOA - 3TO Camblii HEAABHWI o4 AN KOTOPOro UMEOTCS HBEHTapU3auNoHHble
JaHHble.
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npoueHTa. MprynHa, No KOTOPOI NCNo/b3yeTcst 95-MPOLEHTHBIV 4OBEPUTENLHBIA MHTEPBAN,
3aK/I0YaEeTCs B TOM, YTO 3HaYeHVe, BBOAVMMOE 3aTeM B cToN6Lax E v F, cornacyeTcs co cXoxum
MONOXUTENBHBIM UAW OTPULATE/IbHLIM 3HAUYEHVEM, KOTAd HEOMpejeneHHoCT CBO60AHO
NPUBOASATCA B BUAE TIIOC UAW MUHY X %',UTO MO3BOASIET BBOAWTL 3KCMEPTHbIE 3aKNHOUEHNS
noZ06HOro TUMa HeMoCPeACTBEHHO B 3/1EKTPOHHYO Tabauvuy. B ToM ciyyae, ecim M3BECTHO,
UTO HEOMpPeAEeEHHOCTL ABMSETCA B GONLLUOV CTEMEHN aCMMETPUYHON, BBeAUTE 60/bLUYHO
MPOLEHTHYH Pa3HUILY MEXAY CPeAHNM 3HaYEHVEM 1 AOBEPUTENBHBLIM MPesenom;

ctonbel, G - 3To 06beANHeHHan HeonpeAeneHHOCTb AN KaTeropum NCTOYHNKOB, NoJlyYeHHas
Ha OCHOBe JaHHbIX U3 cTonbuos E n F ¢ ncnonb3osBaHWeM ypaBHeEHWS pacnpocTpaHeHus
owmnbok (Mpasuno B). Takmum obpasom, 3HayeHne B ctonbue G - 3TO KBaApaTHbIA KOpeHb
CYMMbI KBaApaToB 3HaueHnl B cTonbuax E v F.

B CcTON6LEe H NpnBOANTCA HeomnpejeneHHOCTb 13 cTonbua G B BMAe NpoLeHTa OT CyMMapHbIX
HaLMOHaNbHbIX NMokasaTesell BbIBPOCOB B TekyLleM rogy. 3To eAnHNLA N3MepeHUs CTemneHu
HeompeAeseHHOCT B CyMMapHbIX  HaUMOHa/bHbIX  MoOKas3aTensax BbIOPOCOB  ANA
paccMaTpMBaemMon KaTeropmn WUCTOYHMKOB. 3Ha4YeHWs B KaxAol cTpoke ctonbua H - 370
3HaYeHUs U3 ctonbua G, yMHOXeHHbIe Ha 3HaveHus 13 ctonbua D B kBagpate, pasjeneHHble
Ha UTOr B H/XXHeM noJie ctonbua D B kBagpaTe. VIToroBoe 3HaueHVe B H/XHEM Mose cTonbua
H - 370 oueHKa NPOLEHTHOM HeonpeAeneHHOCTN B CYMMAapHbIX HaLMOHa bHbIX MoKasaTensax
BbI6POCOB 3a TekyLMiA o, paccymTaHHas Ha OCHOBe Bbllle YMOMSAHYTbIX 3HaYeHWA C
ncnonb3osaHvem lMpaBuna A. 3TO UTOroBoe 3HAYeHWe ABASETCS MPOU3BOAHBIM CNOXEHUS
3HaYeHWin B ctonbue H 1 nocneaytoLlero nssneyveHns KBagpaTHoro KOpHs;

B cTon6LUe | yKasbiBaeTcs MpoLeHTHas pasHuLa B BbIOpocax 3a 6a30Bbl 1 TeKyLMA roaa,
NPUYNHO KOTOpOM ABNsSeTCs 1% POCT BbIGPOCOB B KaTeropmm UCTOYHNKOB Kak B 6a30BOM,
Tak U B Tekywem rogax; 3TO MO3BOJIAeT OMNpeAevTb YYyBCTBUTENbHOCTb TeHAEHLMU B
BblbpOCax K CUCTeMaTUYeckolr HeornpeenieHHOCTM B OLeHKe BbIbpOoCoB (TO ecTb, KOTopas
KoppenupyeTcs Mexay 6a30BbIM 1 TEKYLLMM rogamu). 3To ABASETCA YyBCTBUTENbHOCTBIO TMMa
A (cmoTpu Bbiwe). B MpunoxeHun 6A.1 PykoBogctea IPCC no Ao6pocoBecTHOW MpakTuke
(IPCC, 2000) npnBoAUTCS BbIBOA GOPMYNbI ANA 3HAYEHWIA U3 cTonbua |;

B cTON6Le | yKa3biBaeTCa MpoLeHTHas pasHuLa B BbIOpocax 3a 6a30Bbl 1 TeKyLMA roaa,
NpUYMHOI KOTOpoW aBaseTcd 1% pocT BbIBPOCOB B KaTEropmin UCTOUHMKOB TOIBKO B TeKyLLEeM
rogy; 5TO MO3BOJSIAET ONpejennTb YyBCTBUTENBHOCTE TeHAeHUMN B BbIbpocax K CayyaliHoOn
ownbke B OLEHKe BbIBPOCOB (TO eCTb, KOTOpas He KoppennpyeTcsa Mexay 6a30BbiM U
TeKyLW M rofamm). 370 ABNAETCA YYyBCTBUTE/NIbHOCTLIO TUNa B (cMoTpun Bbiwe). Popmyna Ans
3Ha4veHuin N3 cTonbua J B3saTa 13 MNpunoxeHns 6A PykoBoAcTBa No JOH6POCOBECTHON NpaKTuKe
IPCC (IPCC, 2000);

nHbopmaums n3 cronbuos | 1 F mcnonbsyetcs B cTonbue K ana Toro, 4tobbl MokasaTb
Heomnpe/AeseHHOCTb B TeHAEeHLMM BblOPOCOB, KOTOpas CBfA3aHa C HeonpeAeeHHOCTbIO B
KoadoduLmeHTe BbIGBPOCOB, MpX TOM JAOMYLEHMM, YTO JaHHas HeonpeAeseHHOCTb B
koadpduumeHTax BbIOPOCOB KOppennpyeTcs no rogam. B Tom cnydae, ecam nonb3oBaTesb
NPUHYMaeT peLleHne O TOM, YTO HeornpeeNeHHOCTU B KO3dduUMeHTax BbIGPOCOB He
KOppenupyroTcst Mo rogam, To,B COOTBETCTBUM C 3PPEeKTUBHON MPaKTUKON, BMECTO 3HAUYEHWs!
n3 cronbua | cnepyeT MCNONb30BaTb 3Ha4deHVe U3 cTonbua J, a pe3ynbTaT HeobXoAMMO
YMHOXUTb Ha V2. ®opMyna Ans 3HaueHwid u3 ctonbua K B3aTa m3 lMpunoxeHus 6A
PykoBoacTBa no gobpocosectHol npaktuke IPCC (IPCC, 2000);

nHPopmaums n3 cTonbuoB | 1 E ucnonbsyetcs B ctonbue L ans Toro, 4tobbl MokasaTb
HeonpejeseHHOCTb B TEHAEHLMN BbI6POCOB, KOTOpasi CBA3aHa C HeornpeeneHHOCTb B
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AAHHBIX MO OCYLLeCTBASeMOW AesTeNbHOCTM, MpU  TOM  JOMYLUEHUW, 4YTO AaHHas
HeonpejeseHHOCTb B JaHHbIX MO OCYLLeCTBASeMO JeATeslbHOCTU KOoppeanpupyetcs no
rogam. B Tom cnyyae, ecim  nosb3oBaTeNlb  MPUHMMAeT pelleHWe O TOM, uTO
HeonpejeseHHOCTV B JaHHbIX MO OCYLLEeCTBASAEMON AesTelbHOCTM KOPPENMPYIOTCS Mo roAam,
TO, B COOTBeTCTBUN C 3OEeKTUBHON MPaKTUKOW, BMECTO 3HayeHWs 13 cTonbua ] cnegyet
CNONb30BaThb 3HaYeHne 13 CTON6LA |, a pesybTaT yMHOXAaTb Ha V2 He HyxHOo. PopMmyna ans
3HaYeHuin 13 ctonbua L B3ATa 13 MpunoxeHus 6A PykoBogcTBa No 406pOCOBECTHOM NpakTuke
IPCC (IPCC, 2000);

e B cTOn6Ue M NpMBOAUTCA OLEHKa HeonpeAeNeHHOCTM B HaUMOHaAbHbIX Moka3aTensax
BbIOBPOCOB, MPUUNHOM 06pas3oBaHUst KOTOPOM ABASETCA paccMaTprBaemMasl KaTeropus
NCTOYHMKOB. B pamkax Moaxoga 1 370 BbIBOAMTCS Ha OCHOBe AaHHbIX M3 ctonbuos K u L.
Taknm obpasom, 3Ha4veHVe B cTonbue M aBaseTcs CyMMOU KBagpaToB 3HauYeHUn N3 CToN6L0B
K n L. AiToroBoe 3HayeHne B HWXHEM MOJie AAHHOro CTonbua SABASETCA OLUeHKOoN oblien
HeonpeAeneHHOCTN B TeHAEHL MW, PaCCHUTAHHOM Ha OCHOBE BbILLEYNOMSHYTbIX 3HaUYeHUA C
NCNO/Ib30BaHNEM YpaBHEHMA pacnpoCcTpaHeHNs OLNGOK. 3TO UTOroBOe 3HayYeHMe BbIBOAUTCA
nyTemM C/I0XKEeHMSA BCeX 3HaUYeHU 13 ctonbua M 1 nssneyveHus KBagpaTHOro KopHs. dopmyna
ANS 3Ha4YeHWn 13 ctonbua M 1 UTOroBOro 3HAYEHWST U3 HUXHero noss cronébua M
npusognTca B MNpunoxeHnn 6A PykoBoAcCTBa no gobpocosecTHol npakTtuke IPCC (IPCC, 2000);

e cronbubl N-Q wucnonb3ylTcd B KayecTBe ykasaTeneil W MepeKkpecTHbIX CCbUIOK Ha
NOACTPOYUHbIE MpUMEYaHWS:

o cronbey N BkatoyaetT D, M wan R, B 3aBMCUMOCTM OT TOrO, OCHOBbLIBAeTCA NV AManNasoH
HeonpeAenéHHOCTN KoadduUumMeHTa BbIBPOCOB Ha MHPOpMaLMM Mo ymonyaHuto (D) m3
PYKOBOAALMX yKa3aHWA MO KaTeropusM WCTOYHMKOB, pesynbTatax W3MepeHui,
npoBeAeHHbIX B onpejeneHHbIX Lensx, M Ha HauMoHalbHOW HOPMAaTUBHO-CNPaBOYHOM
nHdopmauyny;

o ctonbey O BkAoYaeT D, M unnm R, B 3aBUCKMOCTW OT TOrO, OCHOBbLIBAeTCs NN AManasoH
HeonpegeneHHoCcTU Ko3dduLMeHTa BbIBPOCOB Ha MHPopMaumn Mo ymondaHuto (D) u3
PYKOBOAALMX yKa3aHW MO KaTeropusM WCTOYHWKOB, pe3synbTatax W3MepeHui,
npoBeAeHHbIX B onpejeneHHbIX Lensx, M Ha HauMOHalbHOW HOPMAaTUBHO-CNPaBOYHOM
nHdopmaunu;

o B cTonbue P MpuBOAATCA PerncTpauyoHHble HOMepa BCeX 3KCMEepPTHbIX 3aK/IYeHUN,
MCMNOAb30BaHHbIE ANS OLIEHKW HeonpejeneHHOCTel B AaHHOW KaTeropuv MCTOYHNKOB;

o B cTonbue Q yKkasbiBaeTCs HOMeEpP MOSICHAKOLMX MOACTPOYUHBLIX MPUMEYaHUA B HUXHENR
YacTy TabanLpbl, KOTOPbIE MO3BONIAIOT ONpeaenTb JOKYMEHTaNbHbI NCTOYHWUK AaHHBIX O
HeonpeAeseHHOCTN (BKAKOYAs JaHHble W3MEPEeHWin), WAM Homep rbbIX Apyrmx
KOMMeHTapueM no KOHKpPeTHOV cTpoyke B TabnuLe.

6 [lloaxop 2 - MopgenuvpoBaHue
MoHTe-Kapno

AHanm3 metozom MoHTe-Kapno noaxoanT Ana AeTalN3UPOBAHHOWM OLEHKM HeornpeseneHHoCTein
Mo KaTeropusiM, oCO6eHHO, B C/ly4yasiX, KOrja HeornpeAeNeHHOCTU SBASTCS 3HAUUTENbHbIMY,
pacrnpegeneHve OTK/IOHSETCS OT HOPMasibHOMO, afirOPUTMbl OLIEHKM BbIBPOCOB MpPeACTaBAAT
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CO6OI CNOXHbIe GYHKLUMU U/UAN MMEKTCA KOppPensaumm Mexgay HeKoTopbIMW Habopamun BUAOB
AesTenbHOCTN, Ko3dduLUmeHTaMmn BbIBPOCOB NN MeXAy TeMu U ApyrMun. Tpyn MogenmpoBaHnm
mMeTogoM MoHTe-Kapno nceBgocnyyaliHble BbIOOPKM BXOAHbLIX AAHHbLIX AN WUCMOAb30BaHUSA B
MOZEeNN FreHepupyrTca B COOTBETCTBUN C QYHKLUUSAMW NAOTHOCTX pacnpejeneHuns BeposTHOCTEN
(PrPB), 0603HaYEHHbBIMUW AN KaXA0ro BXOAHOro 3HaveHus. Eciv Mogenb vmeeT aBa unm 6onee
37eMeHTa BXOAHbIX AaHHbIX, ClydaliHble BbI6OPKW reHepupyroTca ns OMPB ana kaxgoro uv3
BXOAHbIX 3HaYeHWN, N OAHO Cy4YaiHaa BeNYMHA AN KaXAOro BXOAHOrO 3Ha4eHus BBOAMTCS B
MOZesb, UTOBbI MONYUYNTb OAHY OLIEHKY BbIXOAHbIX AaHHbLIX MOAeNN. DTOT NpoLecc NOBTOPSETCH B
TeueHMe TpebyemMoro KonmM4vecTBa UTepauuii, 4Tobbl MOMYYUTb HECKOSbKO OLEHOK BbIXOAHbLIX
JaHHbIX Mogenn. JaHHble MHOXEeCTBEeHHble OLeHKN NpeacTaBAsoT CO60 NpUMepHble 3HaYeHUs
®IPB BbIXOAHbLIX AaHHbIX MoAenn. AHann3npys Bbl6opky PIPB BbIXOAHbLIX AAaHHbLIX MOZENW,
MOXHO  BbIBeCTW CpejVHHOe 3HauyeHue, CTaHZapTHOe  OTK/JOHeHMe, 95-MpOouUeHTHbIN
[LOBepuUTenbHbIN NHTepBan n apyrne ceoictBa PIPB BbIXOAHbIX AaHHbIX. MogenvpoBaHue
MoHTe-Kapno - 3T0 YMCAEeHHbIN MeTOZ, 1 MO3TOMY TOYHOCTb pe3y/bTaToB 06bIYHO NMOBbILLAETCS C
yBe/nyeHneM Konm4ecTsa ntepaynii.

6.1 OcHoOBHble aonyLieHus

B pamkax noaxoza MoHTe-Kapno cobntojeHvie ynpoLllaowmx AONyweHUn, HeobXxoanmbiX Ans
pacnpocTpaHeHs OLWMOKM, MOXeT ObiTb He TakuMMW CTPOrMm. TakuM 06pas3oM, YMCAeHHble
cTaTUCTUYeckMe MeToAbl, B 4acTHOCTM, MeTod MoHTe-Kapso, B TOM BUAE, B KaKOM OHW MOTyT
NPUMeHSITLCA B LenomMm, 6onee npuMeHuM, dem [oaxos 1 AN OLEHKM HeonpeaeneHHOCTU
BbIOBPOCOB (HeomnpeseneHHOCTen B NokasaTensax IKOHOMNYECKOM AeATeNbHOCTU 1 KoadduLmeHTax
BbIGBPOCOB / MapaMeTpax OLeHKN), B CeAyHOLLNX CyYasX:

HeonpegeneHHOCTY ABASIOTCA 3HAUNTEIbHBIMU
e X pacnpegeneHue He ABAsieTCs pacnpegeneHunem Maycca
o ANrOpUTMbI MPEACTaBAAT CO60W CNOXHbIE GYHKLMM

L] ME)KAy HEKOTOPbIMUA Ha6opaM|/| AAHHbIX O AeATEeNbHOCTH, K03¢¢I/IU,I/IEHT8MVI Bbl6pOCOB
nnn TemMn n 4pyrmMmm aHa4eHAMKn, BO3HNKaT Koppenaunn

L] Heonpep,eneHHocwl MOryT 6bITb Pa3HbIMW ANA pa3HbIX N€T, 3@ KOTOPble COCTaBNAeTca
NHBEHTapmM3aun4a.

6.2 OcHOBHble TpeboBaHMSA

MogenvpoBaHue Metogom MoHTe-Kapno TpebyeT oT aHanuTuka onpegeneHus ®OrB, koTopble
060CHOBAHHO MPEeACTaBAAOT KaXA0e BXOAHOe 3HaYeHe MOoAenn, AN KOTOPOro pacCcymThbiBaeTCs
HeonpegeneHHOCTb (cM. MpunoxeHne 1). ®MPB MoryT 6biTb NOMY4YeHbl Pa3INUYHbLIMKU Cocobamu,
BK/IIOYAsA CTAaTUCTUYECKNA aHaNM3 AaHHbIX WUAW 3KCMepTHoe 3akntoveHne. KnryeBbiM MOMEHTOM
ABNAETCA  NOJydeHue pacrnpefeneHnin  BXOAHbIX MNepeMeHHbIX AAs8  MOoJZenn  pacyeta
BbIOBPOCOB/YyNaBANBaHNSA, YTOBbI OHM OCHOBbLIBA/INCL Ha COMacOBaHHbIX OCHOBOMOMArakoLLMX
JONyLLEHNAX  OTHOCUTENIbHO  BPEMeHV  yCpeAHEeHWs,  MeCTOMOJIOXEeHUA U APYrux
0bycnoBnmBaLLMX GakTOPOB, OTHOCALLMXCA K KOHKPETHOWM OLeHKe (HanpumMep, KinMaTnyeckume
YCI0BUS, BAMSIOLIME Ha CeNbCKOXO3AMCTBEHHble Bblbpockl amMumaka (NH3)). AHanns metogom
MoHTe-Kapsio MoxeT BkAoUaTh GYHKLUMN NAOTHOCTY BEPOATHOCTU 10601 Gr3nYeckn BO3MOXHOM
bopMbl 1 LUINPUHBI, @ Takxke PasNYHON CTeneHn Koppensumm (Kkak BO BpeMeHW, Tak U MexXay
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KaTeropysiMm MCTOYHMKOB). AHannM3 MoHTe-Kap/iio MOXEeT UMEeTb Ao C MPOCTbIMU MOAENSIMU
(Hanpumep, 3To MOryT 6biTb MHBEHTApM3aLMN BbIGPOCOB, KOTOPbIE NMPEACTABAAIT COBOW CyMMy
WCTOYHVMKOB M CTOKOB, KaXAblli U3  KOTOPbIX  OLEHMBAETCs C  UCMO0Jb30BaHNEM
MYNbTUMANKATUBHBIX KO3GOULMEHTOB), @ TakxKe - ¢ 6oNee CI0XHLIMN MOAENSMM.

6.3 Tpoueaypbl MoHTe-Kapno

MpuHUMN aHanmsa MoHTe-Kapno coctout B TOM, 4TOObl BblbpaThb ClydaliHble 3HayeHus
Ko3pPunLMeHTa BbIOPOCOB, AaHHbIX 06 3KOHOMWYECKOW JeATeNbHOCTU U APYrUX OLEHOYHbIX
napamMeTpoB 13 NX UHAMBUAYaNbHbIX QYHKLMI NAOTHOCTU pacnpejeneHns sepoaTHocTel (Pr1PB)
M paccumTaTb COOTBETCTBYIOLUME 3HaYeHWs BbIOPOCOB. DTa npouedypa MOBTOPSeETCA
MHOrOKpPAaTHO, 1 pe3y/nbTaTbl KaXAOro pacyeta BHOCAT BKAaJ B 06OLLyt0 PYHKLMIO MIOTHOCTU
BEPOATHOCTN BbIOPOCOB. AHanM3 MoHTe-Kap/ao MOXeT BbIMOMHATLCA Ha YPOBHE KaTeropui, Ans
arpervpoBaHHbIX KaTeropuin nan Ans WHBeHTapmsaumn B LenoM. VMeroTca roTosble MakeTbl
CTaTUCTNYECKOro NMPOrpaMMHOro obecneyeHns, HeKoOTopble M3 KOTOPbIX BKAKOYANOT afirOpUTMbI
MoHTe-Kapno, KoTopble o4eHb YA06HbI 4/19 MONb30BaTeNs.

Kak 1 Bce MeTogbl, aHann3 MoHTe-Kapno faeT yA0BNeTBOpPUTE/bHbIE pe3ybTaTbl TONBKO B TOM
cny4vae, ecii OH KOPPEeKTHO peasn3oBaH. OTO TpebyeT OT aHaAUTMKA BAAAEHWS Hay4YHbIMW W
TEXHWYECKMMUN  3HaHWAMWU  COCTaBEHUS WHBEHTapu3auun. KoHeuHo, pe3ynbTaTbl  6yayT
JOCTOBEPHBLIMU TONBKO B TOM C/lyyae, el UCXOAHble AaHHble, BKOYasi 06ble 3KCMepTHble
3aK/Il0YeHNs, ABNAIOTCA KOPPEKTHBIMU.

PexkomMeHgaLmn no Belibopy PIPB Ansg pasnnyHbIX UCTOYHUKOB NpusejeHsbl B MpuaoxeHun A.

7 OTpakeHMe HeonpeaesieHHOCTEN
B OTYETHOCTM

PykoBogsawe npuHumnel KoHBeHuun T3BBEP no npeAcTaBneHWIO JaHHbIX O Bblbpocax U
nporHo3ax (ECE / EB.AIR / 125) cogepxaT cneaytoLLee yTBepxaeHue (naparpad 31):

«CTOPOHBI AOMXKHbBI KOIMYECTBEHHO OMNpesensaTb HeonpeaeeHHOCTN B CBOUX OLLeHKaxX BbIGPOCOB,
ncnonb3ys Hanbonee NpUMeHVMble JOCTYMNHbIE METOAOIOTN, MPUHMMAasA BO BHMMaHMe yKa3aHus,
cogepxawmeca B Pykosoactee EMENM/EAOC. HeonpegeneHHocTM cnegyetr Bk/AO4YaTb B
NHPOPMALMOHHbIN OTHET 06 NHBEHTapPU3aLN ».

MpaBrna OTYETHOCTM He coAep>KaT MOAPOBHbIX YKa3aHWn No ¢opmaTy OTYETHOCTU. IMeeT cMbich
cornacoBatb MOAXOAbl, WCMOMAb3yemble A58  COCTaBlAeHUs WHBEHTapusauuin  BblIOpPOCOB
MapHMKOBBLIX Fa30B, WU MO3TOMY peKoMeHAyeTCd MPUBOAUTbL JaHHble O HeonpeeneHHOCTU B
Tabnuvue, aHanornM4yHom Tabnuue, npuBejeHHOW B [naBe 5 «YMpaBneHue VHBeHTapusauuvei,
yCcoBepLUeHCTBOBaHMe 1 obecrneyveHne N KOHTPOJb KayecTBax.
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8 TInoccapumn

MNMpuMeyaHune: Bce onpegeneHuns B3AThbl U3 roccapus Toma «ObLume pyKoBoAsaLLMe yKa3aHNS» 13
PykoBogsaLmx npuHumnos MIMKK 2006 roaa.

[oBepuTtenbHbIiA
VMHTepBan

NCcTHHOe 3HaueHre BeNNUMHbI, AN KOTOPOW MHTepBan AOXKeH 6blTb OLeHeH,
ABNsAeTC PUKCUPOBAHHOWN, HO HEM3BECTHOWM KOHCTAHTOM, TaKOW Kak exeroAHble
CyMMapHble rokKasaTenn BbI6POCOB B JaHHOM rojy AN [AHHOM CTpaHbl.
JloBepnTenbHbIN MHTEpBan - 3TO AManasoH, KOTOPbIA BK/IOYAET WUCTUHHOE
3HaueHMe 3TOr0 Hen3BeCTHON GUKCUMPOBAHHOW BeUUMHBLI C  YKa3aHHOW
JIOCTOBEPHOCTLIO (BEPOATHOCTLIO). Kak npasBuno, Aenaetca gonyuieHne o 95-
MPOLIEHTHOM Jl0BepuTe/ibHOM WHTepBane. C TPaAWULIMOHHOW CTaTUCTUYECKON
TOYKW  3peHus, 95-MPOLeHTHbLIA  JOBepuTe/bHbIA  UHTepBan uMeeT  95-
MPOLIEHTHYIO BEPOSATHOCTb BK/IIOUEHUS UCTMHHOMO, HO HEeW3BECTHOro 3HaueHus
BENNUNHBI. ANbTepHaTMBHas WHTepnpeTaunus - JoBepuUTesbHbI UHTepBan
ABASETCA  JManasoHOM, KOTOPbIi  MOXeT 6e3omacHO 6blTb  06bABAEH
COrNacoBaHHbIM C AaHHLIMW WAV MHbOPMaLMel HabntoAeHNn 95-NPOoLEeHTHbIN
JOBEpPUTENbHBIA MHTEpBan 3akatodeH Mexay 2.5-bIM 1 97.5-bIM NpoLeHTUNSAMU
NAOTHOCTU pacnpegeneHns sepoaTHocT (MPB)

Koppensauuns

B3anMHas 3aBUCMMOCTb ABYX BeNUMH. CMOTPY KO3GULIMEHT Koppensumm.

Koa¢pduumeHt
Koppensauumn

Yucno, nexaiwlee B npegenax or 1 Ao +1, KoTopoe u3MepseT B3auMHYHO
3aBUCMMOCTb  MeXJy /ABYMS MepeMeHHbIMU BeandnHamy, HabngaeMbiMy
COBMECTHO. 3HayeHue +1 03HayaeT, YTo JaHHble NepeMeHHble XxapakTepu3yoTcs
NAeanbHON MPSAMONNHENHON 3aBUCMMOCTBIO; 3HaydeHne - 1, 4To cyllecTByeT
naeanbHas obpatHas MpsAMOAMHeNHas 3aBUCMMOCTb; M 3HayveHve O o3HavaeT
OTCYTCTBME Kakon-1Mbo NpSAMOANHEHON 3aBUCUMOCTI. ITO YNCI0 onpeaenseTcs
KaK KoBapuauus JByX MepeMeHHbIX BelVUWH, Ae/leHHas Ha MpousBejeHne nx
cpefHeKkBaApaTUYeCKMX OTKIOHEHNIA.

DYHKLMA
pacnpepeneHus

PyHKUMS pacnpejeneHns v nHTerpanbHas GyHKUUA pacrnpegeneHus F(x) ans
CyyaliHo nepemeHHoM X onpeaensieT BepOATHOCTb P(X < x) TOro, 4To X MeHbLUe
NN PaBHO X.

3KcnepTHoe
3aK/oyeHne

TwarensHo paccMOTpeEHHadA, XopoLo AOKYMEHTUPOBaHHaA KonnyecTtBeHHaa Nnn
KayecTBeHHaa OLueHKa, cAeNnaHHaa 4YenoBekoM wnnm nribmMu, o6nap,aro|.|.|,|/|M|/|
M3BeCTHbIM OonbITOM JKCnepToB B AaHHOI‘/JI obnactu, B OTCYyTCTBUN
HeABYCMbICNEHHbIX JaHHbIX Ha6,I'I}OAEHI/IIZ.

MeTtop MoHTe-Kapno

B AaHHbIX pykoBOAALMX MpuHUMNax meTos MoHTe-Kapno pekomeHgyeTca B
KayecTBe VHCTPyMeEHTa AN MpoBejeHWNs aHannsa HeonpejeseHHOCTU B
NHBeHTapu3auuun. TMNpuHUMN aHanmMsa MeToAdoM MoHTe-Kapao 3aknovaeTtcs B
OCyLLeCTBIeHUM MHOrFOKpPaTHOro pacyeta WHBEHTapu3auuu npyv  MOMOLUM
KOMMbIOTepa, Kaxapl pa3 ¢ NCNOb30BaHNEM HeornpejeneHHbIX Ko3$duLeHToB
BbIOPOCOB WAM MapamMeTpoB MOAEeNN U CAy4aiHO BbIOGpPaHHbLIX (KOMMbOTEPOM)
JaHHbBIX MO  OCYLLeCTBASEMON AeATe/lbHOCTM B pamkax pacnpejeneHus
HeonpejeneHHOCTel,  MepBOHAYasbHO  YCTAaHOBNEHHbLIX  MO/b30BaTeNeM.
HeonpegeneHHocT B KO3ddULMEHTAX BbIGPOCOB  W/MAWM  AaHHbIX MO
OCyLLeCTBNSEMOl AeATEeNbHOCTM 4YacTo ABAAIOTCA 3HAUYNTENbHBIMU U He MOryT
MMeTb HOpMainbHbIX pacrnpegeneHnin. B 3Tom cayvae  TpaguLMOHHbIE
cTaTUCTUYeCcKne npasuna A8 ObbeAVHeHUs HeonpejeneHHOCTel CTaHOBATCH
BECbMa MPUOBAXKXEHHbIMU AHaNN3 MeTogoM MoHTe-Kapno MoxeT NpUMeHATbLCS B
OTHOLLUEeHUW 3TOM  CUTyaumn  MOCPeACTBOM  MOJyYeHUs  pacrpejeneHuns
HeonpeAeneHHOCTeN ANA MONYYEHUS WHBEHTapM3aLMOHHON OLeHKKM, KOTOpoe
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cornacyeTcs  C  pacrpejesneHusiMW  BXOAHbIX — HeorpejeseHHocTeli Mo
KoapPMLUMeHTaM  BbIGPOCOB, MapamMeTpaMn  Mojenein 1 AaHHbIMA - MO
OCYLLeCTB/ISIEMOI AeATeIbHOCTY.

HopmanbHoe
pacnpepenexHue

HopmanbHoe pacnpegeneHve (Unu pacnpegeneHne laycca) uvmeer @r1PB,
NPUBEAEHHYIO B  HUXeCneAyloleM YpaBHeHWW, U Onpejenatcs  AByms
napametTpamu  (CpeAHUM  3Ha4yeHMeM p W CpejHeKBajpaTUyeckum o
OTK/IOHEHMEM).
L bew?
f(x)=——e 2 —w<x<w

o271

BeposTHOCTb

BeposATHOCTb - 3TO peanbHoOe uncio B wWwkane 0 - 1, cBA3aHHOE CO CyYaliHbIM
co6bITeM. CyLLIeCTBYOT Pas3inyHble CNOCO6bl TONKOBaHUSA BeposTHOCTU. OAHO 13
TONKOBaHWUI paccMaTpuBaeT BepoOsiTHOCTL Kak COBbITME, XapakTepusyemoe
OTHOCUTE/IEHOWA yacTtoToli (T.e. nponopumei BCeX pe3y/nbTaToB,
COOTBETCTBYIOLLE onpeAeneHHoOMy CO6bITMI0), B TO BpemMsl Kak Apyroe
TO/IKOBaHMe paccMaTpUBaEeT BEPOSITHOCTL Kak Mepy CTerneHun 4oBepusi.

NnoTtHocTb
pacnpepeneHus
BeposiTHocTu (MPB)

PYHKUMSA  MAOTHOCTW  pacrpejeneHus  BeposaTHocTelr  (PMPB) - 370
MaTemaTuyeckas QyHKLMS, KOTOPas XapakTepusyeT AManasoH Y OTHOCUTE/bHYIO
BEPOSATHOCTb BO3MOXHbIX 3Ha4eHNin. MPB MOXeT NCNoib30BaTbCa AN ONMcaHNs
HeonpeAeneHHOCTN B OLieHKe BeAN4YMHbI, KOTopas ABAseTca GpUKCMPOBaHHOM
KOHCTAHTOMN, Ybe 3HayeHVe TOYHO Hen3BeCTHO, UM MOXEeT UCMO/b30BaTbCA AN
OMMCaHNA BHYTPEHHel Wn3MeHuMBOCTW. Llenb aHanmsa HeonpejeneHHoOCTU B
MHBEHTapu3auMM  BbIOPOCOB  3aK/O4aeTcs B KOMMYECTBEHHOM  pacyeTe
HeonpeAeneHHOCTN B HEW3BECTHOM OQUKCMPOBAHHOM 3HAYeHUN CyMMapHbIX
BbIOPOCOB, a TakXe Bblbpocax U AesTeSlbHOCTY, OTHOCALLUMXCA K OnpejeneHHbIM
KaTeropmam. Takum o06pa3’oMm, B  AaHHbIX  PYKOBOAALMX  NPUHLMNAX
npegnonaraercs, 4to ®MPB ncnosib3yeTca 419 OLEHKM HeornpeaeseHHOCTH, a He
N3MEHUNBOCTK (€C/IN HE YKa3aHO NHOe).

PacnpeaeneHmne
BeposiTHOCTel

CraTucTnyeckoe onpegeneHne: GyHKLMS, yCTaHaBAMBaKOLLAs BEPOSTHOCTb TOro,
YTO CNyYaiiHas BeNNYMHA NPUHMMaeT Ntoboe JaHHOe 3HaUYeHVe UM OTHOCUTCS K
AAHHOMY MHOXECTBY 3HayeHWid. BeposTHOCTb BCero MHOXecTBa 3HayeHwul
CNlyYaliHoM BeNYMHBI paBHsieTcs 1.

CPEAHEKBaApaTM'-IeCKoe
OTKJ/IOHEeHune

CoBOKynHoe cpejHekBagpaTU4yeckoe OTKJIOHEHWe - 3TO  MOJOXUTENbHbIN
KBagpaTHbI  KopeHb  agucnepcun. OHO  ornpejensieTcd  BbIGOPOYHbIM
cpeAHeKBaApaTNYecKM  OTK/IOHEHMeM,  KOTopoe  fpeAcTaBnseT  Coboit
MONOXNTENbHbIM KBaAPaTHbIA KOPEeHb BbIBOPOUHOI AMCNEpCUn.

HeonpepeneHHocTb

HepocTaTok 3HaHWS WUCTUHHOIO 3HaYeHWsI MepeMeHHOW, KoTopas MOXeT 6blTb
onmcaHa Kkak OYHKUMA NAOTHOCTW pacnpejeneHus BeposiTHocTu  (PIIPB),
XapakTepusylolniA  AvanasoH W BEPOATHOCTb  BO3MOXHbBIX — 3HAUYEHWIA.
HeonpeaeneHHOCTb 3aBUCUT OT COCTOSIHWUA 3HAHWS aHaNUTNKA, KOTOPOe B CBOKO
oyepe/b 3aBUCUT OT KayecTBa 1 KOIMYecTBa NPUMEHMMbIX JaHHbIX, Tak Xe KaK 1
OT 3HaHWA OCHOBHbIX NPOLLECCOB U METOA0B BbIBOJA.

AHanus
HeonpeaeneHHOCTU

AHanms HeonpeaeneHHOCT Mogenn nMeeT Uenbro obecneynTb KOIMYECTBEHHbIE
n3mepeHnsa HeonpeaeneHHoCTn BbIXOAHbIX 3HaYeHUN, BbI3BaHHOM
HeonpeAeeHHOCTAMU B camori Moaenn n B ee BXOAHbIX Be/INYMHAX, a TakXe
nccnefoBatb OTHOCUTE/IbHYH BaXXHOCTb 3TUX q)aKTOpOB.
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9 CnNUCcoK UM TUPOBaAHHOU
nuTepaTtypbl

IPCC, 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 1 — General
Guidance and Reporting (www.ipcc-nggip.iges.or.jp/public/2006gl/vol1.htm).

IPCC (2000), IPCC Good Practice Guidance, Penman J., Kruger D., Galbally I., Hiraishi T., Nyenzi B.,
Emmanul S., Buendia L., Hoppaus R., Martinsen T., Meijer J., Miwa K. and Tanabe K. (eds.) (2000),
Good Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories,
NGGIP Publications, IPCC National Greenhouse Gas Inventories Programme, Institute for Global
Environmental Strategies, Japan, ISBN 4-88788-000-6.

10 NHpopMaLMOHHbIE 3anpochl

3anpocbl MO JaHHOW rnaeBe c/iejyeT HanpaBasaTb conpegcegaTtenam Llenesoii rpynnbl no
WHBEHTapm3aumn 1 nporHosam Belbpocos (TFEIP). KoHTakTHble faHHble conpeaceaaTenein TFEIP
MOXHO HaliTn Beb-cainTe (www.tfeip-secretariat.org/).
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NMpunoxeHune A PykoBoactBo no 3dhgektmBHOMN
npakTuke Ans Bblibopa NMOTHOCTMU
pacnpeneneHus BepoATHOCTEN

SppekmusHas nNPakmMuKa 3aKNOYaeTca B TOM, 4TObbl nepej BbIOGOPOM GYHKUMU MAOTHOCTU
BeposiTHOCTU OIPB (3)B MakCcManbHO BO3MOXHOM O6bEME YUeCTb BCe OTKIOHEHUS AaHHbIX. Kak
yXe oTMeyanocb paHee, c6op AaHHbIX U npouesypbl OK/KK MOryT momoub npejoTBpaTuThb
06pasoBaHMe 3TUX OTKNOHEHWI WAM CKOPPeKTUpOoBaTb WX. HanpvmMep, B TOM C/ly4ae, ecnn B
HaNYMM NMeeTCA HaUMOoHaNbHasA CTaTUCTMKa 06 06bemMax 3aroToBkM ApeBecHbl, HO OTKNOHeHe
B Heil gocTuraeT 5%, TO nepes OLEeHKOM Cy4aiHOro KOMMOHEHTa HeonpejeNeHHOCTN CpesH:As
oLeHKa MOXeT 6blTb OTKOppeKTMpoBaHa Ha 5%. dddekTBHaA npakTuka npesycMaTpmsaeT, Uto
nofobHblIe  KOPPEKTUPOBKM  AOSIKHbI  OCYLLeCTBAATLECA BO  BpPeMs  TOYEYHON  OLeHKM
NHBEHTapu3auMn BbI6pocoB. Kpome TOro, cregyeT Takxke yynTbiBaTb TOT $akT, UTO BeANYMHA
OTK/IOHEHWSA HeornpejeneHHOCT MOXeT CO BpeMeHeM W3MEeHSATbCH, B BUAY W3MEHeHWl B
N3MepeHnax AaHHbIX UAK Npouedypax cbopa, a Takxe B CNefcTBMe N3MeHeHUs reorpaduryeckoro
NN BpeMEeHHOro Maclitaba cbéopa AaHHbIX. TakuMm 06pa3oM, KOPPEKTUPOBKM OTKNOHEHW MOTYT
6bITb Pa3NVNYHbLIMU ANSA Pa3HbIX NeT.

OgHako, B npegenax OTK/JOHEHUIA, CyLlecTBOBaHME KOTOPbIX Mpejnonaraetcs, nMbo o
CYLLLeCTBOBaHNM KOTOPbIX B AaHHbIX N3BECTHO Aaxe nocsie BbiMoaHeHUs Meponpuatuii no OK/KK,
MOryT 6bITb MPUMEHEeHbI 3MNVpuYeckne NMb0o 3KCNepTHble MeToAbl A5 y4yeTa OTK/IOHEeHUs.
BranMble OTKIOHEHWS MOTYT BO3HWKHYTb MpU BEPOATHOCTHOM aHanuse, No KpaHel mepe, no
ABYM npuyunHam: (1) ycTaHOB/AeHHOe MnogobpaHHOe pacrpejesieHVie MOXET MMeTb 3Ha4eHue,
KOTOpOe OT/INYaeTCs OT Hanbosiee BEPOATHOIO 3HaUYEH s, NCMO/b3yeMOro NPy TOYeUYHON oLeHKe
NHBEHTapusauun (Hanpumep, HepaBHOMeEpPHOe TpeyrojibHoe pacripejeseHne, OCHOBaHHOE Ha
3KCMEepTHOM oueHKke), 1 (2) cpegHee 3HadeHMe TMPOrHO30B MO HeJAUHENHON Mogenn, ¢
HeornpeAeneHHOCTbI0 BXOAALLUMX AaHHbBIX, MOXET OTNYATbLCA OT TOUEYHOWN OLLeHKM, MONyYEeHHO
NPV NOMOLLM TOM Xe MOAENN, ec/ii UCNOJIb3YHTCA TONIbKO TOUeYHbIEe OLeHKN CPefHUX 3HaYeH Wl
BXOAHbIX AAaHHbIX TaknMM 06pa3oM, eCTb HEeCKOJIbKO TWUMOB OTK/JOHEHWA, KOTOpble MOryT 6biTh
BbIfIB/IEHbI TO/ILKO MOC/€ BbINOJIHEHWA aHan3a HeonpeaeeHHOCTH.

1.  Tunbl NIOTHOCTY pacnpepeseHUst BepOSATHOCTEN

CywectByeT MHOXecTBO [1PB, OMMCaHHbIX B CTaTUCTUYECKOW JfiuTepaType, KOTOpble 4acTo
NpeACTaBAsAOT CO6OM OTAeNbHble peanbHble cuTyaumn. Beibop koHkpeTHoro Tuna MNPB 3aBucuT,
no KpariHel Mepe, 4YaCTU4YHO, OT 06nacTn onpegeneHus OGyHKUMW (HanpuMep, OHa MOXeT
NPUHUMaTL OAHOBPEMEHHO KaK MOMOXUTENbHbIE, TaK U OTpULLATeNIbHbIe 3HaUeHWs, N6O0 TONbKO
HeoTpuLUaTeNbHble 3HaYeHWs), OT MHOXeCTBa 3HayeHWn GyHKUMWM (Hanpumep, ABASETCH u
061aCTb 3HaYEHUI Y3KOMN WAWM MOKPbIBAET /M OHa MOPSAOK Bean4YuH), oT GOopMbl (Hampumep,
CMMMeTPUN), U NPOLLeCCOB NOMYYEHUS AaHHLIX (Hanpumep, agAuTUBHbIA, MYNbTUMIMKATUBHbIN).
3TN COOBpaxXeHUs MPUBOAATCA HUXe B KPATKOM OOCYXAEHUN MHOMMX LUMPOKO WMCMAOAb3YeMbIX
pacnpegeneHunii NpakTMYeckoro 3HaueHust. MprMepamMm Taknx 3a4ad U CUTyaumnin seaskoTcs (4).

(3) MprMKTe BO BHUMAaHMe, YTO AaHHbLIV pa3gen B3aT U3 nogpasgena 3.2.2.4 Toma «O6wme
pyKOBOAsLLME yKa3zaHWs» 13 PykoBoasawmx npnHumnos MIMKK 2006 roga.

(%) AononHuTenbHas MHpopMaums 0 METOAAX OLIEeHKW pacrpeseneHuns Ha OCHOBe
CTaTUCTNYECKOro aHaAM3a AaHHbIX ONMcaHa 1 UAIKCTpMpoBaHa B pabotax Cullen u Frey (1999).
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HopmaneHoe — pacnpedeseHue  SBASIETCA  Haubonee  MOAXOAALLMM,  €CAU  JAManasoH
HeonpeAeneHHOCTU HeBEeVK, W CUMMETPMYeH MO OTHOLUEHWIO K CpPejHEMY 3HaueHWUH.
HopMmansHoe pacnpegeneHuie BO3HMKAET B CUTYaLUsX, KOr4a MHOMME OTAe/bHble BXOAHbLIE
3HaYeHWsl BHOCAT BKNag B OBLLYH0 HeonpeAeneHHOCTb, Y B KOTOPbIX HU OAWH 13 OTAE/bHbIX
GaKTopoB HEeoMpeseNeHHOCTM He MPEBOCXOAMT O6LLYyH0 HeornpeaeneHHOCTb. AHANOMMYHO,
eC/IV MHBEHTapM3aUmMa SBNSIETCS COBOKYMHOCTBIO MHOTMX HEOMpPeAeseHHOCTeR OTAE/bHbIX
KaTeropwii, HN o0AHa 13 KOTOPbIX, OAHAKO, He AOMUHMPYET Haj obLLeli HeonpeaeneHHOCTbIo,
TOo 06LWas HeonpeAeneHHOCTb, BepoATHO, 6yAeT HopManbHol. [pejrnonoxeHne o
HOPMAasIbHOCTW 3a4acTyto MPUIOAHO A1 MHOTUX KaTeropuii, AN KOTOPbIX OTHOCUTENbHBbI
AVanasoH HeonpeAeneHHOCTU HeBeNWK, Hanpumep, Ans  KoadouLUMeHTOB BbIGPOCOB
MCKOMaeMoro TOM/MBA U aHHbIX MO OCYLLECTBASEMO AesTebHOCTH,

JlozHopmaneHoe — pacnpedeseHue  MOXeT 6ObiTb YMeCTHbIM B TOM  C/lydae, Korja
HeonpejeneHHOCTN BENVKN ANSt HEOTpULIATeNIbHbIX MePeMEHHbIX 1 M3BECTHO, YTO OHU UMELOT
NONOXNUTENbHBIN cABUT. KO3pPULIMEHTbI BbIBPOCOB 3aK1CK a30Ta B yA06PEHNSAX, BHOCMMbIX B
MouYBYy, MOKa3bIBAOT TUMUYHbIV HBEHTAaPU3aLMOHHbIM NprMep. Ecan nepemMHoOXaeTcss MHOMo
HeomnpeJjeneHHbIX  MepeMeHHbIX,  pe3ynbTaT  acUMMATOTUYeCcKM  MpubamxaeTca K
norapndMmyeckort HopManbHOCTW. Tak Kak KOHLEHTpauuu SBAAIOTCA  pe3ynbTaToMm
CMeLLVBaHNA MpOLLeccoB, KOTOpble, B CBOK oO4epehb, ABAAOTCA MyNbTUMANKATUBHBLIMY,
JaHHble O KOHUEeHTpauuu VIMerT TeHAeHUM0 K pacnpejeneHuvto, aHalormyHomy
NOorHopManbHOMy. OfHako B peasibHblX YCIOBUAX AaHHble MOryT He 6blTb  TakuMK
«0bpemMeHeHHbIMY TbiaM», Kak JJOrHOPManbHoe pacrnpegeneHve. PacnpeaeneHuns Belibynna
W ramMmma-pacrnipejefieHne VMeT NpUGAM3NTENbHO  aHaNOrM4YHble  NOTHOPMalbHOMY
pacrpefefneHnto  CBOWCTBA, HO SBASIOTCS MeHee «OBbpeMeHeHHbIMW  Tblnamu» W,
cefoBaTeNbHO, MHOTAA Aydlle COOTBETCTBYHOT AaHHbLIM MO CPaBHEHWUIO C JIOTHOPMasbHbIM
pacripegeneHuvem.

PaeHomepHoe pacnpedeseHue OMUCLIBAET PaBHYIO BEPOSTHOCTb MOAYYeHUs NH06Oro 3HaYeHUs
B 33aZaHHOM JjuanasoHe. WHorga paBHOMEPHOCTb pacnpeieneHviss MofiesHa Ans
npeacTaBneHnst GuUanyeck 0603HaUEHHbIX BEMYMH (Hanpumep, OTHOCUTENbHAs BENNUNHA,
KOTOpas [O/MKHa BapbupoBaTtbCs Mexay 0 u 1), uan Ana NpeacTaBieHUs 3KChepTHOM
3aK/IOYEHWNS], KOTAa 3KCMepT B COCTOSIHAWM OMpeAennTb BEpPXHUIA U HUXKHWIA npeaens.
PaBHOMepHOe pacnpejeneHmne - YacTHbIN Cydaiil beTa-pacnpeseneHus.

TpeyzonsHoe pacnpedeseHue ABNSETCH LenecoobpasHbiM B TOM Caydae, ecivi BEepXHUNA ©
HUXXHUI npegenbl M NpeAnoYTUTeNbHOe 3HayeHve npeAoCTaBneHO 3KCrnepTaMu, HO HeT
apyroii nHoopmauumm o MPB. TpeyrosibHoe pacnpegeneHne MoXeT 6biTb aCUMMETPUYHBIM.

KeaHmuneHoe pacnpedesieHue - 3TO BUA 3MMUPUUECKOrO pacnpeseneHyis, B KOTOPOM AenatoTcs
OLIEHKV 06 OTHOCWTENbHOM BEPOSITHOCTM PAs/iMUHLIX AMAMNAa30HOB 3HAYEHWH MepeMeHHbIX,
TakMX, Kak nokasaHHble Ha pucyHke A-1. Takoli BuUA pacnpegeneHvs UHOr4a MosieseH npu
NPeACTaBNEHNUM 3KCNEPTHOrO 3aKNHOUEHNS OTHOCUTENBHO HEOMNPEAENEHHOCTH.

Apyrve nonesHble 6ubnnorpadunyeckmne NCTOUHKKM BKAKOYakoT: Hahn v Shapiro (1967 1.), Ang n
Tang (1975 r.), D'Agostino n Stephens (1986 r.), Morgan v Henrion (1990 r.) n AOOC CLLA (1996 r
1997 r., 1999 r.). HekoTopble NpUMepbl BEPOATHOCTHbLIX aHaNN30B UCMOb3yeMbIX A/
NHBEHTapm3aLuunii BbIbpocoB NpmnBoASTCA B paboTax Frey n Zheng (2002) n Frey n Zhao (2004).
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PucyHok A-1 Tpumepbl HEKOTOPbIX LIMPOKO WCNONb3yeMbiX Mogeneii MNIOTHOCTU
pacnpepeneHus BeposiTHocTeid (Hanp. no ®peto n Py6uHy, 1991r.)

2. BOI'IpOCbI, Kacauimecs onpeaeneHvs NJOTHOCTA
pacnpeaeneHnsa BepoaATHOCTU

Huxe cnepyeT onmcaHme TOro, Kak COCTaBUTENU WMHBEHTapuU3auum MoryT cobarCTy NpUHLMMGI
COMOCTaBMMOCTW, COFIAaCOBAHHOCTM U MPO3PaYHOCTVM MHBEHTapU3auuii BeIBPOCOB Mpu BbiGope
OIPB:

e Ecnm smnupuyeckre gaHHble UMEHTCS B HanW4uu, nepBbiM BOMPOCOM ABASETCS: ByaeT au
HOpManbHOe pacnpejeneHvie YMeCTHbIM ANsi OMpejeneHns HeonpegeneHHoctn. Ecam
nepemeHHast Ao/kHa 6biTb HeoTPULATENbHON, TO CcpeAHeKkBajpaTuyeckoe OTK/IOHeHne
HOPManbHOro pacnpeeneHunst He JOMKHO npesbiaTe 30 NPOLEHTOB OT CPeAHEro 3HayYeHUs
AN TOTO, UTO6bl M36exaTh HeJOMYCTUMO BbICOKOW BEPOATHOCTU OLUMBOK, UTO HEO6X0AMMO
4NS yNpexAeHUs HeraTuMBHbIX 3HAYeHWA. YceyeHWs HUXHEro XBoCTa HOPMabHOro
pacripegeneHus cnegyet nsberatb, MOCKONbKY 3TO Bre4yeT 3a cO6ON M3MEHeHWe U ApYrux
CTAaTUCTMYECKUX 3HAUEHWIA pacnpegeneHns. Kak npaBuio, nyyllei anbTepHaTUBOW yCeUeH o
ABNAETCA MOUCK pacnpeeneHuns, 6onee NoAXOAALIEro ANA AaHHbIX. Tak, Hanpumep, Ans
MONOXMUTENIbHO  CMeLLEHHbIX AaHHbIX, KOTOpble JO/MKHbI  6biTb  HEOTPULATENbHbIM,
NorHopMasibHoe pacnpegeneHvie, pacnpegeneHun Belibynna wnn ramma-pacrnpegeneHue
3a4acTyl0  MOryT 0Ka3aTbCA MpuMeMNemMbiMX  BapuvaHTaMy; OAHaKo, Takxe MOXeT
NCMOb30BaThCS SMNUPUYECKOE pacrpesenieHre AaHHbIX;

e B cnyvae Mcnonb30BaHMS 3KCNEPTHOW OLeHKM, BblbpaHHas GyHKLMA pacrnpeieneHuns MoXeT,
Kak MpaBuao, 6bITb HOPManbHOW WAM NIOFTHOPMAanbHOW, AOMOMHEHHOM TPeyroabHbIM UK
KBaHTUbHbLIM pacrpegefneHieM COOTBETCTBEHHO;
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. ﬂpOHVIe BUAbl pacnpejeneHna MOryt WCnonb3oBaTbCA TOrga, Korga B NONb3y WX
MCNOsIb30BaHMA CyLLEeCTBYHOT HeonpoBepXMble 4OBOAbl, HA OCHOBaHNN 6o IMNNPUNYECKNX
Ha6l‘IPOAEHI/II7I, néo 3KCI'IepTHOI7I oueHKn, I'IOATBep)KAeHHOI‘/'I TeopeTnyecknMm apryMmeHTamm.

Bonpoc o ToMm, kakas GyHKLUMA ayylle NOAXOAUT ANA KOMMIEKTa AaHHbIX, MOXeT 6biTb J0BOJIbHO
cnoxeH. OAMH 13 NOAXOA0B 3aK/IOYAETCA B MCMOJIb30BaHNM MAOLLAAN CMELLEeHNs 1 3KcLecca ANns
noncka QyHKUMOHaNbHLIX $GOPM, COOTBETCTBYHOLMX AaHHbIM (Cullen n Frey, 1999). 3kcuecc n
CMeLleHne JO/MKHbI MPUMEHATLCA NULbL B TOM Cayyae, e VMMEeTCAa [OCTaTOYHO JaHHbIX,
NO3BONAIOLMNX OLEHUTb 3TW 3HayeHus. [Janee QyHKUMSA MOATOHHAETCH K JaHHbIM C MOMOLLbIO
MeTOJa HaVMeHbLUMX KBaApaToB, WM ApyrMMu crnocobamu. CyLuecTBYOT KPUTEPUM OLIeHKM
cornacus, BKIOYaa Kputepuin xu-keagpata u ap. (Cullen n Frey, 1999). Bo MHOrmx cayyasx
HEeCKONIbKO QYHKUMA 6yAyT YAOBNETBOPUTENbHO COOTBETCTBOBATb AaHHBIM B OMpejeneHHbIX
npegenax BepPOATHOCTM DTU  pasnnyHble GYHKUUM  MOryT WMeTb pajuKanbHO pasHble
pacnpegeneHva B KpaliHeil cTeneHW, B TeX Cay4vasix, Korja cyliecTsyeT HeAoCTaToK, a TO ”
OTCYTCTBME OrPaHNYMBAIOLLMX WX JaHHbIX, U BbI6Op OAHON GYHKLUMW BMeCTO ApYroin MoxXeT
CUCTeMaTUYeCcKn W3MEeHUTb pe3yibTaTbl aHanmMsa HeonpegeneHHocty. Cullen n Frey (1999)
NOATBEPXAAOT peKoMeHAaumMn npejplayLnx aBTOpoB 418 TaK1X C/lydaeB: He06x00UMO 3HaHUe 06
OCHOBHbIX HU3UYECKUX npoyeccax, onpeodenstoujux evibop ¢yHKyuu eepossimHocmu. CylLecTBYHOT
KpUTepum, B CBeTe 3TOro Gpr3nNYeckoro 3HaHusa ABASIOLMECH peKOMeHaUmel K peLleHnto 0 ToM,
ABNAETCA N AaHHAA GYHKLMS COOTBETCTBYOLLIEN AaHHBIM UN HeT.

Ana Toro 4tobbl MCNOML30BaTh JaHHble B KayecTBe OCHOBbI Anst onpegeneHus MPB nepBbiii
KPpUTUYEeCKWIA 3Tam COCTOMT B TOM, 4TOOblI OMpeAennTb, SBAAIOTCA NN AaHHble C/yYaliHOM
penpes3eHTaTUBHON BbIGOPKON B Cayyae BbIOGOPKN M3 COBOKYMHOCTW. HeCKoNbKO OCHOBHbIX
BOMPOCOB, Ha KOTOpble c/ieflyeT OTBETUTb B OTHOLUEHUMW 3TUX AaHHbIX, BKIHOYAOT:

o SHABNAOTCH M 3TU  [JaHHble  Penpe3eHTaTVBHbIMU AN YCIOBWIA,  OMpesensitoLmx
K03dPMLMEHTbI BbIOPOCOB WAWM JaHHble O JeATeNbHOCTW, C Yy4eTOM HauMOHaNbHOW
cneundukmn?

e SBNSOTCS IV 3TU AaHHble CJTy4aiHOW BbIBOPKOIA?

e KakoBo BpeMmsi ycpefHeHUs A1 KOMMIEKTa JaHHbIX U ABASETCA JIN OHO TaKUM Xe, YTO 1 ANd
OLeHKM (KOTOpas OTHOCUTCA K CyMMapHbIM BblI6poCaM 3a KOHKPeTHbIV rog)? Hampumep,
AaHHbIe 0 BbIbpocax MOrv 6bl 6bITh M3MepeHbl B TeYeHre KOPOTKOro Neproja BpeMeHu, a He
3a Becb rof. Takmm obpasoMm, AN 3KCTPanonAauMM KPaTKOCPOUHbLIX AaHHbLIX Ha 6onee
[O/ITOBPEMEHHYH OCHOBY MOXET MOTpeboBaTbCs 3KCNepTHOe 3aK/toUeHue.

Echn gaHHble ABAAKOTCA CIyyYalHOW penpe3eHTaTUBHOW BbIOGOPKOW, TO pacnpegeneHvie MoxeT
6bITb YCTAHOB/IEHO HEMOCPeACTBEHHO, NUCMOJb3ys Klaccu4yeckme CTaTUCTUYeCcKMe MeTOoAbl, Jaxe
ecn pasmep BbI6OpkM Hebonbliol. B wngeane uvmerolmecs AaHHble AOMKHbI  OTpaxaTb
CpefHerofoBble BeMYUHBLI, OAHAKO MOXeT okKasaTbCa HeobXxoAuMbIM Mpeobpas3oBaTb WX,
NCMONb3ysi COOTBETCTBYHOLLee Bpemsa ycpeaHeHus. [ns HopManbHbIX pacnpegeneHuini 95-
MPOLUEHTHLIN AOBEPUTENbHLIA WUHTEpPBan 6yaeT MAKC WM MUHYC ABYKPaTHbIM OLEHEHHOMY
CpefHeKBaApaTNUYEeCKOMY OTK/JOHEHUID COBOKYMHOCTW. B Apyrux ciay4dassix JAaHHble  MOoryT
npeacTaBnsTb COBOM McUepnbIBaOLLMI MepeyeHb CyMMbl BCEX BUAOB AeATeNbHOCTU (Hanpumep,
CYMMapHOe 3HepreTnyeckoe MCMnonb3oBaHMe AN KOHKPETHOro Buga Tonavea). B atom cnyuae
OCHOBOV ANS OLEHKW HeornpejeneHHocTer 6yaeT MHPopmauma o6 owmnbkax B U3MepUTeNbHbIX
npubopax nmMbo B CpeacTBax 06C/iefoBaHMsA. [lManasoH HeonpejeneHHOCTM B JaHHbIX MO
OCYLLIeCTB/IAEMON AeATeNbHOCTA MOXET OblTb OrpaHuyeH MyTemM WCMOJiIb30BaHUSA He3aBUCUMbIX
MeToA0B NM60 MPOBEepOK Ha COrfacoBaHHOCTb. Hampumep, gaHHble O NoTpebaeHun TonavBa
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MOXHO CpPaBHUTbL C OUeHKaMW Npou3BOACTBa, BK/HOYaA OLUEHKU npou3BoAcCTBa C MOMOLLBbHO
pasnnyHbIX METOLOB.

CylllecTByeT pasnuume Mexay HeornpejeneHHOCTbI B CpeAHeM U M3MEeHUYMBOCTbIO JAaHHbIX B
cUTyaumsax, B KOTOPbIX AaHHble MPeACTaBAAlT W3MEHYMBOCTb B KaTeropun BHYTPU CTPaHbl.
MockoNbky Lenb 3aK104aeTcs B OLeHKe CPpejHEerofoBbIiX BbI6POCOB Ha YPOBHE OTAENbHbIX CTPaH,
JaHHble, KOTOPble OTPaXaoT N3MEHUMBOCTE BHYTPU CTPaHbl, AO/MKHbI ObITb YCpeAHeHbl Mo BceMy
reorpaduyeckoMy pPernoHy CTpaHbl, 1 HeomnpejeneHHOCTb 3TUX CPeAHUX MokasaTenen ciegyeT
OLUeHMBaTb M WCMOMb30BaTb B KayecTBe OCHOBbI AN WHBeHTapusauuu. VI HaobopoT, ecan
NMEIOTCA B HaNYMn MeXZAyHapoAHble AaHHble Ha 0606LLEeHHOM ypoBHe, 6e3 BCroMoraTebHbIX
CBeJeHWA O TOM, Kak TakuMe JaHHble MOryT 6biTb pasyKpyrnHeHbl MO CTpaHe, CyllecTByeT
HecooTBeTCTBMeE B MacLuTabax, KOTOpoe ropasfo TpyAHee ncnpaBuTe. Kak NpaBmiio, B 3TOM C/lyyae
HeomnpeAeneHHOCTb MMeeT TeHAEHLUMIO K YBeVYEeHWO MpU yMeHblUeHUn reorpaduyeckoro
macLuTaba, HanpvMep, ecim YACI0 BKAKOYEHHbIX KaTeropmii yMeHbLUAeTCs, 1 ecnn 3aBucsLLme oT
MecTa JaHHble O BbIOpOCax OTCYTCTBYHOT. TakmMm 06pa3oMm, AManasoHbl HeornpeaeneHHoCTU,
pa3paboTaHHble 418 0606LLEHHbIX AaHHbBIX, MOFYT 6biTb paclIMpeHbl A8 MPUMEHUMOCTU K
OTAEeNbHbIM CTpaHaM. B oTcyTcTBME KaKON-1MB0 SMMMPUYECKOR 6a3bl 418 OLEHKN OTHOCUTEbHON
CTeNeHW HeomnpejeneHHoCTW Ha YpOBHe CTpaH, B COMOCTaBNeHWW C  0606LLEHHbIM
MeXZAyHapOoAHbIM YPOBHEM, MOXET 6bITb MCMO/b30BaHa IKCMepTHas oLeHKa.

Ans BbIGOPKN N3 OCHOBHOW COBOKYMHOCTM, HEOH6XOAMMOCTb COCTOMT B TOM, UTOObLI OLEHUTb,
ABNSAIOTCS NN JaHHble CyYaliHbIMU U penpeseHTaTUBHBIMU ANS 3TOM COBOKYMHOCTU. Ecaum Tak, To
ANS onpejenieHns pacnpejenieHns MOXHO UCMONb30BaTh Kaccuyeckme cTaTUcTnyeckme MeTojpl.
Ecan HeT, TO noTpebyeTcs HeKOTOpPOe CcoYeTaHWe aHanM3a AaHHbIX M 3akJl4veHus akcnepra o
pacnpegeneHvsx. B nepsom cnydae Cullen n Frey (1999 r.) npegnaratoT M3y4nTb KOMMAEKT
JaHHbIX, WCMOAb3yA WTOrOBYK CTAaTUCTUKY W rpadukn AN OLEHKM BaXHbIX OCOBeHHOCTel
(HanpuMep, UeHTpanbHas TeHAeHUMWs, AManasoH W3MeHeHWn, acuMmmeTpus). [oHKMaHure,
JLOCTUMHYTOE NPU U3yYeHUN JaHHbIX, B COYETaHMN CO 3HAHUSIMU MPOLIECCOB, KOTOPbIE MOPOXAAOT
3TN JaHHble, JO/KHbI Y4YUTbIBAaTbCA MNpPW  BblbOpe MaTeMaTUyeckoro WaM  YUC/IeHHOro
npeacTaBneHNs pacnpeseneHuns.

Echv napameTpuueckoe pacnpegeneHve BbIOpaHO B KayecTBe KaHAMAaTa ANS MOATOHKU K
KOMMAEKTY AaHHbIX, MOXHO OLEHUTb MapameTpbl pacnpeseneHus, NCNoNb3ya Takne MeTOAUKN,
Kak "oueHKka MakCMManbHOro npasaonogobus (°)" mam "MeTog cornacoBaHuss MomeHToB (°)".
CTeneHb cornacust pacnpegesneHns MOXHO OLEHUTb Pas/IMUYHbIMUL MNyTSMW, BKOYasi CpaBHEHMe
IMMNMPUYECKM NOAO0O6PaHHON MHTerpanbHON GyHKUMKM pacnpegeneHns (VMDP) ¢ nepBoHa4aabHbIM
KOMMIEKTOM JaHHbIX, COCTaBeHMe rpadrKOB BEPOSTHOCTEN U MPOBEPKY CTEMeHn cornacusa (cm.
Cullen n Frey, 1999 r.). BaxHo, 4TOObl BbIOOP MNapamMeTpUYeckoro pacnpegeneHva Ans
npeacTaBneHNss KOMMAEKTa JaHHbIX OCHOBbLIBAACA He TOMbKO JIMWb Ha MpoBepke CTerneHu

(°) MeTo4 MaKCMManbHOro MpaBAonogobust BbIBMpPaeT B KadecTBe OLEHOK Te 3HaYeHUs
napameTpoB, NMpu KOTOPbIX AaHHble pe3y/bTaThl HabNAeHNS Hanbonee BepOATHbI (Hanpumep,
Holland n Fitz-Simons, 1982 r.).

(®)MeTo4 MOMEHTOB HAxXOAWUT CTAaTUCTUUECKYHD OLEeHKY AN  HEW3BECTHbIX MNapamMeTpoB
pacnpejeneHns MyTemM MPUPABHMBAHWS  COOTBETCTBYHOLLMX BbIGPAHHbLIX MOMEHTOB K
COOTBETCTBYIOLLUMM MOMEHTAM pacnpegeneHns. MeToz npocT B MNPUMEHeHUW W AaeT
COrnlacoBaHHyto Gopmyy OLeHKM. Bo MHOMMX cC/lydasx OLEHKW MeToAa MOMEHTOB SBMAHOTCS
cmeweHHbIMU (Wackerly, Mendenhall Il v Scheaffer, 1996 ; ctp. 395-397).
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cornacumsi, HO TaKXe Ha Mojobun MpoLeccoB, KOTopble NpuBean K GOPMUPOBAHNIO AaHHbBIX, C
TeopeTnYecKor 0CHOBON Ana pacnpejeneHns (Hanpumep, Hahn n Shapiro, 1967 r.).

Ecnu faHHbIe ycpefHATCA 3@ MepUOA MeHbLLE OAHOMO roAa, TO MOXET 0Ka3aTbCs HEOH6XOAMMbIM
3KCTPanosMpoBaTb HeonpeAeneHHOCTb Ha AaHHbIA rod. PaccMoTpuM npumep, B KOTOPOM
KOMMAEKT faHHbIX OTpaxaeT W3MEHUMBOCTb B CPeAHEeCYTOUHbIX M3MepeHuaxX BblI6pocoB ANd
KOHKPETHO KaTeropun NcCTo4YHnKoB. OA1H MeToZ, MOAPOOHO onucaHHbIn Frey n Rhodes (1996 r.),
3aK104aeTca B MOArOHKe MapaMeTpuyeckoro pacrnpejeneHus K KOMMAEKTY AaHHbIX CYyTOYHOM
N3MEHYMBOCTU, UCMONb30BAHUN YNCIEHHONO MeTOJAa, WU3BEeCTHOro Kak MeToj 3aMelleHus, Ans
OLeHKV HeonpejeneHHOCTM B napamMeTpax pacnpefefieHus 1 UCnonb3osaHve Metoga MoHTe-
Kapno ana mogenvpoBaHUs paHAOMU3NPOBAHHBLIX eXeroAHblX CpeHnX BeANYnH KosdduLmeHTa
BbIOPOCOB. VICNoib3ya MeToA 3aMelleHns (byTcTpan), MOXHO CMOAeNNPOoBaTe HeonpeaeneHHOCTb
B pacnpefeneHnn BbIGOPKM ANS MapamMeTpoOB MOAOrHAHHOro pacnpegeneHus (cm. Efron u
Tibshirani, 1993 r.; Frey n Rhodes, 1996 r.; Frey n Bammi, 2002 r.).

3. 3aBUCMMOCTb W Koppenauus MeXAay BXoAHbIMU
3JleMeHTaMm

B saHHOM pa3zene faeTtcs KpaTKMii 0630p BOMPOCOB, OTHOCSALLMXCS K 3aBUCUMOCTU U KOPPensiLum
MeXZAy BXOAHbIMU 3n1eMeHTaMu. bonee Nogpo6bHYH MHPOPMALIMIO MO AAaHHOW TeMe MOXHO HaliTu
B paboTax Morgan v Henrion (1990 r.), Cullen v Frey (1999 r.), Smith n gp. (1992).

Mpv npoBejeHUN BEPOSTHOCTHOrO aHannsa MnpeanoYTUTENbHO OMpejenvTe MOZenb Takum
06pa3oM, UTOBbl BXOAHbIE 3/EMEHTbI BblIM Bbl MakCMMasbHO CTAaTUCTUYECKN He3aBUCKMbI.
Hanpvmep, BMecTo TOro, 4Tob6bl MbITaTbCs OLEHUTb [JaHHble O AeATebHOCTU MO MHOTVM
NnoAKaTeropmam, 418 KOTOPbIX AaHHble ornpejesneHbl Mo KpaHeln Mepe YaCcTUYHO Ha OCHOBaHWUU
pasnunuuii, nydile 6yaeT NpUCBOUTbL HeOMpPeaeseHHOCT 6osiee N3BECTHBIM COBOKYMHbLIM Mepam
JesiTenbHOCTW. Hanpumep, ucnonb3oBaHvWe TOMAMBa B XWbIX palioHax MOXHO OLEeHWTb Kak
pasHULy MexJy CyMMapHbIM MoTpebfiieHVeM 1 KCNOAb30BaHMEM B CekTopax TpaHCMopTa,
NPOMBILLNEHHOCTU U TOPros/an. B 3TOM cnyuae ouLeHKa HeonpejeseHHOCTM B MCMO/Ib30BaHUU
TONAMBa B XWAbIX palioHax oTpuUaTesbHO KOPPENMpyeTcs C HeonpejeneHHOCTAMU B
MCMNONb30BaHWUM TOMAMBA B APYrvX MOAKATEropusix U MOXeT 6biTb Aaxe OYeHb 60MbLUOA MO
CPaBHEHWNIO C HeomnpeAeneHHOCTbI B CyMMapHOM noTpebneHnn. Takim 06pa3oM, BMECTO TOro,
YTOBbl MbITaTbCA OLEHWUTb HeomnpejeneHHOCTV pa3fenbHO Mo KaxAolk nogkateropuu, C
NPaKTUYeCcKon TOUKN 3peHns byaeT 6onee pasyMHO OLeHUTb HeonpeaeneHHOCTb ANsi CYyMMapHOTro
noTpebaeHuns, 415 KOTOPOro MOFYT MMETBCSA XOPOLLME OLLEHKN 1 MepeKkpecTHbIe MPOBEPKU.

3aBUCUMOCTW, eCn TakoBble CyLLLeCTBYHOT, HE BO BCeX Cny4dasdaXx MoryTt 6bITb BaXXHbIMU ANA OUeHKn
HEOI'IDEAGI'IEHHOCTGIZ. 3aBUCMOCTI MeXay BXOAHbIMW 3/1EMEHTaMM 6yAyT NMMETb CMbIC/NT TOJIbKO
TOrAa, Korga 3T 3aBUCMMOCT CYLLLECTBYHOT MeXay ABYyMA BXOAHbIMWU 3n1eMeHTaMu, K KOTOPbIM
HeonpeaeneHHoCTb B MHBEHTapu3aunn ABnAeTCs l'IyBCTBI/ITe}'II:>HOI‘/JI n, Korga 3T 3aBNCMOCTU
AOCTAaTOYHO CU/bHbLI. B oTanyme ot 3TOro cnabble 3aBUCKMOCTA MeXay BXOAHbIMW 3n1eMeHTaMIn
N CUNbHbIE 3aBNCMMOCT MeXAYy BXOAHbIMW 3/1EMEHTAMU, K KOTOPbIM HeonpeaeneHHOCTb B
MHBEHTapmM3aunm He 4yBCTBUTE/IbHA, OKaXyT OTHOCUTE/IbHO Hebo/bLLOe BAUSIHME Ha pe3ynbtat
aHanmsa. KoHeuyHo, HEKOTOpPbIEe B3aMO3aBUCUMOCTU NPEACTaBAAT BaXHOCTb, U eCin UX He
YY4nNTbIBATb, TO 3TO MOXET NpuUBECTU K 0BbMaH4MBbIM pe3ynbTaTtaM. [MonoxwnTtensHoble Koppenaunn
MeXay BXOAHbIMW 3neMeHTaMnN NMMEKT TEHAEHUMIO K YBENTMYEHWIO Aana30Ha HeonpeAeneHHOCTH
Ha BbIX0oAe, TOorda Kak oTpuuaTtesibHble Koppenaunn CTpeMdaTcd K ero ymMmeHbLUeHUWH. OpHako,
NMONTIOXKNTENBbHbIE KOppenaAunnm B HeonpeaeneHHoOCT Npn CpaBHEHNW ABYX NeT B KayecTBe 4YacTu
aHanmsa TeHAeHUnnm ymeHbLUaT HeonpeaeneHHOCTb B TeEHAEHU NN,
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[ns BkAroYeHUs 3aBUCMMOCTEN B aHanms MOTYT pacCMaTpuUBaTbCA HMXecnhegyouime MeTobl:

e paccnoeHue (cTpatudukaumsa) UaM obbeaMHeHMe KaTeropuini Ans MUHUMM3auMK 3ddekTa
3aBUCMOCTEN;

. mojennpoBaHune ABHOM 3aBMCMMOCTU;

L] CAMMynAauna B3aMMOOTHOLWEHUA C MOMOLbH CTPOrnx napHbIX MeToA0B (KOTOpre BK/THOYEHDbI
BO MHOrvMe nakeTbl NpUuKnagHbIX I'IpOFpaMM);

. MCMONb30BaHMe TEXHONOMI I'IOBTOpHOI7I BbI60pKI/I B CiydasnXx, Korga AOCTYNMHbI MHOFrOMepHble
KOMMeKTbl AaHHbIX;

e  paccMOTpeHVe C/y4aeB C/yyaeB CBA3bIBAHWUS WAU UYBCTBUTENBLHOCTU (HarmpuMep, OAuH
cnyyaii npegnonaraeT He3aBUCUMOCTb, @ APYroli - MOHYIO MOAOXUTENBHYO KOPPENALIMIO); U

e JN19 aHaNM3a AN CUMyASLN BPeMeHHOW aBTOKOppPensLmn MOryT UCMOAb30BaTbCA METOANKN
BpeMEHHbIX PSAAOB.

B kauvectBe mpocTtoro npumepa, Zhao u Frey (2004a) oueHWAM MOCIEACTBUSA peLleHUs O TOM,
cnegyeT AN HeonpejeneHHoOCTb OueHKM KodadduumeHTa BbIBPOCOB AN PasNNYHbIX KaTeropui,
MONYYEeHHbIX OT OAHOMO M TOrO Xe WCTOYHMKA AaHHbIX, paccMaTpuBaTb Kak 3aBUCUMbIe WK
He3aBUCMMble MeXJy KaTeropusmu, M OBHapyXWIW, YTO 3TO He MUMeeT 3HauyeHua AN obLuei
HeonpeAeneHHOCTN WHBeHTapm3auun. KoOHeuHo, 3TOT pe3ynbTaT XapakTepeH ANS OTAe/bHbIX
PacCMOTPEHHbIX C/lyYaeB U JO/KeH NPOBEepATbCA B APYrnX MpUoxeHWsx. B kadectse 6onee
C/IOXHOro npumMepa, npueegeHHoro B 6aoke 3.1, Ogle v dp. (2003) paccmoTpenn 3aBUCMMOCTU
$akTOpOB ynpas/ieHNs NoYBaMu, KOTOPbIe OLeHeHbl ANA O6LLero KoMnaekTa AaHHbIX B paMkax
eAVIHOW MOJENN PerpeccMoHHOro TWMa, NyTeM onpejesneHus koBapuaumm (7) mexay daktopamu
pejyuMpoBaHHOM 06paboTkyM MOYB U OTCYTCTBUSA O6PaboTKWM, a 3aTeM WCNOoNb30Banu 3Ty
nHbopMaumo Ans OuUeHKM 3HayeHWn dakTopa yrnpaBneHWs C MOMOLLbK COOTBETCTBYHOLLEN
Koppenauuu MogenuposaHus MetogoM MoHTe-Kapno (8). CnegyeT paccMOTpeTb BO3MOXHOCTb
Koppensaumm cpean BXOAHbIX MepeMeHHbIX W COCPeAoTOUNTBCA Ha TeX, KoTopble Hambonee
BEPOSTHO 6yayT WMeTb HaubonbluMe 3aBUCMMOCTU (Hanpumep, npuMeHeHne ¢GakTopoB
yrpaBAeHUss Ha NpakTUKe OAHMM W TeM Xe CrnocoboM B pasHble KaAacTpoBble oAbl WAU
Koppensaummn Mexay AesaTenbHOCTbIo0 No 06paboTke 13 roja B rog).

(/) KoBapuauus Mexgy ABYMsi MepemMeHHbIMU Bev4dvHaMu (X U y) U3MepsieT UX B3aVMHYHO
3aBMCMMOCTb. KoBapurauusi BbIOOPKKM, COCTOSILLEN U3 N Nap 3HAYEHW, ABNSETCA 0bLLen cymMMoU
npoun3BeAeHn i OTKIOHEHWSA OTAeNIbHbIX 3HAaUeHU X OT CpejHero 3Ha4YeHWs X N OTK/IOHeHUsA
COOTBETCTBYIOLLIEro OTAENBHOr0 3Ha4YEeHWS ¥ OT CPejHero 3HaYeHns y, pasgeneHHon Ha (n-1).

(%) bonee NoapobHOE paccMOTPEHME 1 MPUMEPLI 3TUX TUMOB METOAO0B M3N10XeHbI B paboTax Cullen
n Frey (1999), Morgan n Henrion (1990), n USEPA (1996). 3T JOKyMeHTbl Takxe cofepxaT
CNPaBOYHbIE CChINIKW Ha COOTBETCTBYHOLLYIO NUTepaTypy.
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Bbnok 3.2 NMpumep oLleHKU HeonpeaeneHHocTu meTtoaomMm MoHTe-Kapno ¢ Koppenaunamm

B pabote Ogle u gp. (2003) BbINOMHEH aHann3 MeToAOM MoHTe-Kapno gns oueHKu
Heornpe/AeneHHOCTN MHBEHTapu3aumMn ypoBHS 2, CBA3AHHOW C M3MeHeHuaMU konuyectsa C B
nouysax Mo MPUYMHAM 3eMIeMNoNb30BaHNSA U 06PabOTKM CeNbCKOXO3ANCTBEHHbIX 3eMenb B
CoeanHeHHbIX LLTaTax. dakTopbl 06paboTKM OblIM OLeHeHbl MpuUMepHO Mo 75 npoueHTam
ONy6/MKOBaHHbIX MCCAeA0BaHNY C MCMOIb30BaHNEM NMHENHbIX MoAenel cMeLllaHHbIX 3G deKToB.
MPB 6a3npoBannck Ha AaHHbIX 06 3ddekTe 06paboTkm Ha rnybrHe 30 cM B TedeHure 20 net nocne
ee BbINoNHeHWs. COOTBETCTBYHOLLME 3anackl bbiM OLeHeHbI C UCMOob30BaHWeM HaumoHanbHOM
6a3bl JaHHbIX 06 06C/ef0BaHNAX MOYBEHHbLIX CBOWCTB, B KOTOPOW COAepXaTcs AaHHble,
cobpaHHble MWUHUCTEPCTBOM CenbCckoro xossiictea CoeamHeHHbIX LUtatoB (USDA). MPB 6bian
OCHOBaHbl Ha CpejHUX 3HayeHWaX W pasHuue npumepHo ana 3700 NejoHOB, C yyeToMm
NPOCTPaHCTBEHHON aBTOKOPPENALMN MECT X PacroNoXeHNs BCNeCTBME CKYYEHHOro XapakTepa
pacnpegenerHvs. [JaHHble O 3eMmIernoNb30BaHUN W O AeATEeNbHOCTM Mo 06paboTke OblIn
3adUKCMpPOBaHbl B VMHBEHTapM3aLMn NpuUpoaHbIX pecypcoB USDA, B KOTOPOM OTCNEXMBAETCA
AesATeNlbHOCTb MO 06paboTke CenbCKOX035AMCTBEHHbLIX 3emenb 6onee yem ansa 400,000 Touek Ha
Tepputopun CoefnHeHHbIX LLTaToB, BMecTe C JAOMONAHUTENbHBLIMA JaHHBIMW O Mpremax
MexaHn4Yeckoh obpaboTky, 3TU AaHHble npejocTaBnsatoTca MHGOPMaLMOHHBIM LIEHTPOM Mo
noyBo3amTHbIM MeTogam (CTIC). AHanms ¢ nomoLbo MeToAa MoHTe-Kapno 6b11 ocyLLecTB/eH C
MCNO/b30BaHNEM KOMMEPUYECKOro MpPOrpaMMHOro obecneyeHus, KO KOTOPOro paspaboTaH
aHanutnkamm CLUA. VX aHanus yynTbiBaeT 3aBUCMMOCTU MEXAY OLeHMBaeMbIMK MapamMeTpamu,
MNONYYEeHHbIMA U3  O0OLMX KOMMEKTOB JAaHHbIX. Hanpumep, ¢akTopbl MCNOAb30BaHUA
Ce/IbCKOXO3AMNCTBEHHbIX 3eMeNb B WHbIX LEensx U M3MEHeHUs B 3eMJIenO/b30BaHnN MexXay
COCTOSHUAMMU  «KYNIbTUBUPYETCA» W «HEe KYyJAbTUBUPYETCA» OblAM  MNOAy4YeHbl 13  OAHOro
perpeccMoHHOro aHanusa ¢ UCrnosb30BaHMeM UHAMKAaTOPHOW MepeMeHHOW A8 MCMoNb30BaHusA
Ce/IbCKOXO03AMCTBEHHbIX 3eMefib B UHbIX LIeNIfX, U C1eAoBaTeNlbHO, SBNAI0TCA B3aMOCBA3aHHbIMU.
WX aHanmns Takxe yyen 3aBUCMMOCTU B 061aCTV 3eM/1eMN0/1b30BaHNSA U JaHHbIX O AeATebHOCTI Mo
obpaboTke. [py UMUTALMU BXOAHbIX BeANYUH, GaKTOPbl 6bIIV  MPU3HAaHbI  MOJHOCTLIO
3aBMCUMbIMUK OT 63a30BOr0 U TeKyLLero NHBEeHTapM3aLMOHHOro roja, NoCKoAbKY OTHOCUTEbHOe
BAVSIHNE 06paboTkM NouBbl Ha KoAMyecTBO C B Mo4Be 6bINO MPUHATO OAHUM U TeM Xe, BHe
3aBMCUMOCTU OT rofa, Korja Oblna BHejgpeHa npakTuka. Takum o6pasoM, ¢akTopbl 6bian
CMOZENNPOBaHbl €  UAEHTUYHBIM CAyYaliHbIM  3Ha4veHvem. HanpoTuB, COOTBETCTBylOLLME
HaKoMNeHNs yrnepoAa AN PasNyHbIX BUAOB MOYB B KaXAOM KAMMAaTUYECKOM pervoHe 6biiun
CMOJeNMpoBaHbl HE3aBUCMMO, C Pa3INYHBIMU CYyYaHbIMU 3HAYEHUAMM, MOCKOABLKY 3anackl Ans
KaX/A0ro pernoHa bbliv oLeHeHbl N0 OTAe/IbHbIM He3aBUCMMbIM KOMMIEKTaM AaHHbIX. AHANUTUKK
CLUA pewmnn ncnonssosatb 50000 uyiknos ansd aHannsa MmetogoM MoHTe-Kapsio. 3To KonmyecTso
ABNAETCA JOCTAaTOUHbIM, MOCKOIbKY MMEILLMECS 3HaYeHUA TOYHbl TONBbKO A0 AECATbIX AoNel, n
pe3ynbTaTel MOAENANPOBAaHWSA OblIM MPU3HaHbI OTHOCUTENbHO CTabW/bHbIM Ha 3TOM YpOBHE
3Haunmoctn. Ogle n gp. (2003) yctaHOBWMAM, YTO AN MUHEpanbHbIX MOYB BEpPHO CpejHee
3HauyeHue 10.8 Tg C yr' B nepuog ¢ 1982 no 1997 roga npu 95% AOBEPUTENBHOM MHTEpPBase, Npu
KonebaHUM 3HaueHWss B npegenax oT 6.5 go 153 Tg C yr'. HanpoTtms, opraHudeckue
obpabaTtbiBaemble MouBbl Tepsnu B cpegHem 9.4 Tg C yr', B npegenax ot 6.4 go 13.3 Tg C yr.
Kpowme Toro, Ogle u ap. (2003) 06Hapy>Xnaun, Y4TO N3IMEHUYNBOCTbL pakTopa 06paboTkm BHOCUT 40 90
NpouUeHTOB BKkaja B OO0 HeonpeAeseHHOCTb OKOHYaTeNbHON OLEHKM W3MeHeHWN
KO/IM4YecTBa yrnepoga B rnouse.
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