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YucineHHble  IKCIEPUMEHTHI  UIS  aHAJIU3a
MAHMITYJMPYEMOCTH B NMPOLEAype IKCTPANOJIALNA
HA OCHOBE MeT01a MAKCUMAJILHOI0 MIPABI0NO0A00M

Numerical experiments for the analysis
of manipulability in the extrapolation procedure
based on the maximum likelihood method

Pegpepam. Tpoueypa SKCTparonsyy Ha OCHOBE METO/Ia MaKCHMaJIbHOTo npasaonoaoous (MMIT) siBistercst ofHOI U3 MEePCIeKTUBHBIX HPOLCAYP
KOJUIEKTHBHOTO BBIOOpa. [IpH aHami3e nporeayp KO/UIEKTHBHOTO BEIOOPA CYIECTBECHHBIM SIBJIIETCS X NIPOBEPKa Ha MAHUITYJIUPYEMOCTb U ONPEIeIeHHe CTe-
TIeHH MaHUITyMpyemocTy. HasBanHast mporietypa HoaBep:KeHa MaHHITYJIHPOBAHUIO CO CTOPOHBI yJaCTHHKOB BEIOOpa. [IpoBecTH OLEHKY CTEeHH MaHUITYIIN-
PyeMOCTH TpoLeaypbl SKCTpanosiuy Ha ocHoBe MMII ¢ ucnosnb3oBaHneM pa3pabOTaHHBIX K HACTOSIIEMY BPEMEHH MOKa3aTeNei He MPEe/ICTaBIIsIeTCsl BO3-
MOKHBIM M3-3a HENPUEMIIEMOCTH CYIIECTBYIOIIMX JOIYIIEHNH K MEXaHH3My MpOLEAyphl. B kauecTBe KpuTepus CTENEHH MAHMITYJIHPYEMOCTH TIPOLEYPhI
SKCTpanomsiiuy Ha ocHoBe MMII B paGoTe mpejutaraeTest oKa3aTelb yCTOMIMBOCTH OTHOIICHHS IPEIOYTEHIS B [ape aIbTEPHATUB U3 KOJUIEKTHBHOTO YIIO-
psiodeHus. B cTaThe NpUBOINTCS OMMCAHKE M PE3YJIBTATHI YUCICHHBIX YKCIIGPUMEHTOB, IIPOBEACHHBIX ISl OHPE/ICICHHS BOSMOXKHOCTH MaHHUITYJIHPYEMOCTH
TIPOLIE Y PhI SKCTpanonsiiyy Ha ocHoBe MMIT ¢ noMoliisro Tpex crocoboB M3MEHEH S MHEHHIT SKCIIEPTOB TIPH Pas/IMYHbIX 3HAUCHHSX [TOKa3aTeIsl yCTONYHBO-
CTH Taphbl aJIbTEPHATHB U3 YIIOPSI0YEHNUsI, HAHOOJIee TOIBEPKEHHOIT BO3MOXXHOMY MAHHMITYJIMPOBAHHIO CO CTOPOHBI Y4aCTHUKOB BbIOOpa. Lleih MaHuUITymHpo-
BAHMSI COCTOSUIA B TOM, YTOOBI IIOMCHSITh MECTAMH B KOJUICKTHBHOM YIOPSIOYCHNUH [O3UIHMH AIBTECPHATUB U3 3TOM mapbl. Ha 0CHOBAaHMH pe3yibTaToB KCIIe-
PUMEHTOB YCTAHOBJICH JAMAIA30H ISk TOPOTOBOTO 3HAYCHHS TIOKA3ATEIsl YCTOHYHBOCTH Map IbTEPHATHB U3 YIOPSIOYCHHSI, BBIIIIE KOTOPOrO HACTYIIACT HeMa-
HHITYJIAPYEMOCTb HPOLEIYPhI SKCTpanossiiyu Ha ocHoBe MMIT 1o Tpem paccMOTpeHHBIM BO3MOKHBIM CIIOCO0aM MaHUITYJIMPOBAHHMSI CO CTOPOHBI YHaCTHUKOB
BbIOOpa. ToUHOE MOPOroBOE 3HAYCHHE MOKA3aTellsl YCTOWUMBOCTH Maphl ABTEPHATHB B KKIOM KOHKPETHOM CIIydae 3aBHCHT OT KOJIYECTBA TOITYCTHMBIX
YIHOPSIIOYEHHIT, COOTBETCTBYOIINX N3MEHECHHBIM MHCHISIM YYaCTHHKOB KOJUICKTHBHOTO BHIOOPA.

Summary. The extrapolation procedure based on the maximum likelihood method (MLM) is one of the perspective collective choice procedures. In the
analysis of collective choice procedures check of manipulability and determination of the degree of manipulability is essential. The above procedure is subject to
manipulation by participants of choice. Carrying out evaluation of the degree of manipulability of the extrapolation procedure based on the MLLM by using the
developed to the present time indexes is impossible because of inadmissibility of existing assumptions to the mechanism of the procedure. In the paper an index
of resistance of preference relation in a pair of alternatives from the collective ordering is proposed as a criterion of the degree of manipulability of the extrapolation
procedure based on the MLM. In the article it is given description and results of numerical experiments carried out to determine the possibility of manipulability
of the extrapolation procedure based on the MLM by using three ways of change of experts’ opinions at various values of the index of resistance for pair of
alternatives from the ordering the most vulnerable to possible manipulation by participants of choice. A purpose of manipulation was to swap the positions of the
alternatives from this pairin the collective ordering. On the basis of the results of experiments it is determined a range for threshold value of the index of resistance
for pairs of alternatives from the ordering above which it is not observed manipulability of the extrapolation procedure based on the MLM in the three considered
possible ways of manipulation by participants of choice. In each individual case exact threshold value of the index of resistance for pair of alternatives depends
on number of permissible orderings corresponding to the changed opinions of the participants of collective choice.

Knouesvie cosa: mpoleypa KOJIEKTUBHOIO BbIOOPA, SKCTPATIONSLINS SKCIEPTHBIX OLIEHOK, METOJ MAKCHMAITBHOTO IPABIONOI00HS, MAHUITYIIHPYEMOCTb.

Keywords: collective choice procedure, extrapolation of expert evaluations, maximum likelihood method, manipulability.
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OnHoll U3 mpouenyp, NPUMEHUMBIX IS OCY-
IIECTBIICHNS] KOJUICKTUBHOTO BBIOOpA TIPH MaJiOM H
OOJIBIIIOM YHCIIE aJIbTEPHATUBHBIX BapUAHTOB M Yy Th
JIM HE eTMHCTBEHHO BO3MO)KHOH B HACTOSIIIEE BPEMs
B CIly4yae, KOTrJja MHO)KECTBO aJlbTEpPHATHB HE00O-
3pUMO JUISl TPYIIIBI SKCTIEPTOB, SIBJISETCS MPOIEAYpa
AKCTPANOJSIIKA Ha OCHOBE METOJa MaKCUMaJIbHOTO
npapaononodus (MMII) [1]. Cpenu moaxomos, uc-
TMOJIb3YEMBIX JUISl aHAIM3a TPOLEYP KOJUIEKTUBHOTO
B1>16opa, B KQUE€CTBEC OAHOI'O U3 OCHOBHBIX BBIACIIAIOT
MIPOBEPKY HA MAHUITYJIHPYEMOCTh [2], T.€. BO3MOXK-
HOCTb Pa3JIMYHBIMU CIIOCO0aMU JIOOUTHCS O0JIee BbI-
TOJTHOTO “Iyisi ce0s”” KOJUICKTUBHOTO peltieHus. MHo-
T MEXaHW3MBI KOJUIEKTHBHOTO BBIOOpa HE 3allld-
IIEHBl OT MAHWITYJIMPOBAHUS CO CTOPOHBI YYacTHHU-
KOB BBIOOpA, B TOM YHCIIE W TIPOLIEYpa IKCTPATIOINSI-
uu Ha ocHoBe MMILL [1o3ToMy BecbMa aKkTyanbHbIM
SIBJIIETCS] HAXOXKJIEHNE CTIOCOO0B M3MEPEHHS UX CTe-
MeHH MaHuIyJaupyeMoctd. Hamboree 3HauUMMBIMEI
WICCIIEIOBAHMSIMU B JTAaHHOM HAITPABIICHUH SBIISIOTCS
pabotsl [3, 4], Tae ObLT MPEIJIoKEH psiji IOKa3aTenei
JUTS OTICHKH CTETIEH MaHHITYJIMPYEMOCTH U IIPOBEICH
AHAITN3 HECKOJIKMX W3BECTHBIX MPOIETYP KOJUICK-
THUBHOTO BHIOOpA C UCTIONIH30BaHUEM JaHHBIX MTOKa3a-
Tenerd. OHAKO B YKa3aHHBIX pab0TaxX CoAepKaTcs 10-
IYIIEHHUS], KOTOPhIE HE MPEICTABIISETCS BO3MOKHBIM
COOTHECTH C MEXaHH3MOM IIPOIIEYPhI IKCTPAIIOIs-
1mu Ha ocHoBe MMI L. B wacTHOCTH, ITpH pacyeTe 1mo-
KazaTene Bce YIOpSIIOUeHHs M3 IPOQUIIS CAUTAIOTCS
paBHOBEpOATHBIMU. [103TOMY U1 aHAIM3a MAHUILY-
JIMPYEMOCTH TIPOLEAYPHI SKCTPAIONISIIMY HA OCHOBE
MMII tpebyeTcst NCTONIB30BaHUE PYTOro HOIXO/A.

B pamkax uzydeHust poOsieMbl MaHHITYJIHpPYe-
MOCTH B TMpOLEAYpPE OSKCTPANOSIIMA Ha OCHOBE
MMII aBTOpamu ObITa MOCTABIICHA 3a/1a9a ONpe/iee-
HUS HanboJiee *“‘c1aboro’” OTHOMICHHUS TPESIIOYTCHIS
B mpoduie WHIVMBHAYATGHBIX  YHOPSIOYCHHH,
M3MEHEHHEe KOTOPOTo OT/JEIbHBIMHA YYACTHUKAMH BBI-
Oopa OymeT cCIocoOCTBOBAaTh MAHMITYJIMPOBAHUIO,
M OIEHUTh BEPOSITHOCTH TOTO, YTO ITO HM3MEHEHHE
MIPUBEET K “‘yCTIENTHOW’ CMEHE KOJIJIEKTHBHOTO YIIO-
PSIIOYEHUS, T.€. K TOM, KOTOPYIO INITAHUPYET IMOTYIUTh
YYaCTHUK-MaHUITYJISITOP KOJUIEKTUBHOTO BEIOODA.

Kaxk ykazano B [5], ycTOH4YHMBOCTD OLIEHOK I10-
JIE3HOCTEH aIbTePHATUB (TIOYYAEMBIX C HCIIONB30-
BaHUEM IIPUHIIUIIA 3Kc1panon;1u1/n/1) OT pa3jIM4YHOIro
pOa BO3MYIIIEHUI 3aBUCUT OT PACIIONIOKEHUSI BEK-
TOpa TMOJIE3HOCTEH aJbTEePHATUB W BHYTPHU TOJIHA/I-
PaIbHOTO KOHYCA, OTIEISIIONIETO JIOMYCTUMBIE BEK-
TOPBI OT TEX, KOTOpbIe MPOTUBOpPEUAT JKCIIEPTHU3E.
MaHunynmmpoBaHHe CO CTOPOHBI IKCIIEPTOB TaKKe
MOYKHO paccMaTpHBaTh Kak BO3MYIICHHE, UMEIOIICe
CBOCH LIENBIO U3MEHUTh OLICHKU IMOJIE3HOCTEU ajb-
TEPHATUB JIJIS ITOIYYEHUS IPYroro yuopsA04eHus Ha
BBIXOZIE TIPOLIEAYPH AKCTPATIOJSIIMA HAa OCHOBE
MMII. I'panu Ha3BaHHOrO KOHYyCa IPENCTABIISIIOT
co00i1 THIEPIUIOCKOCTH B TPOCTPAHCTBE TIONIE3HO-
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cTei AJIbTCPHATUB, OIPCACIISICMBIC ITAPHBIMU CpaB-

HCHUSIMU AJIbTCPHATHB Al' >_' A jo KOTOPBIM COOTBECT-

CTBYIOT HepaBeHCTBa W, 2 W j - Uem nanblie BEKTOP

TOJIE3HOCTEN AJIbTEPHATHUB OT COOTBETCTBYIOIICH -
MIEPIUIOCKOCTH, TEM YCTOMYHBEE IPEIIIOYTeHUE B
nape aJbTePHATHUB.

Ha ocHOBe BBIIECH3I0KEHHBIX MTOJIOKCHUH B
Ka4eCTBE KPUTEPHs CTEIICHU MaHUIYJIUPYESMOCTH
ObuT BBIOpAaH TMOKAa3aTellb yCTOWYMBOCTH OTHOIIIE-
HUS [IPEJINIOYTEHHS B TIAPE AJIbTEPHATUB U3 KOJLJICK-
TUBHOTO YIIOPSAOYCHUS. Y IOPSIOUYCHUE U3 M Allb-
TePHATHB  MOXKHO  TIPEIACTaBUTh B  BHIE

A, >4, »..=4, , e r, — HOMep anbTepHa-
THBBL, 7, € {1,2,...,m }; §— HOMEp HO3ULHH, KO-
TOPYIO 3aHMMAET aIbTEPHATHBA B YIOPSIOYCHHUHN.
JIoGaBMM HYMEpaIMIO Map aJbTEPHATHB, CBA3aH-

HBIX OTHOIICHUSAMH TIpeATodTeHus. Toraa moy mo-
Ka3aTelieM YCTOMUUBOCTH 5, -i Taphl albTEPHATHB

A. =" A w3 ynopsmoduenus Bua:
i J

A A4 =4 (1)

1 — 2 - _ m

Oy/ieM MOHUMATh CJICIYIOIIYIO BEIMUUHY:
4 009, )

n m—1
max;_; (d;)
II€ d, — PacCTOSHHME BEKTOPA IIOJIE3HOCTEH ajb-
TEpHATUB w o n-1  THIEPIUIOCKOCTH,

d, =(cw), /|

pumst C , C — cTpyKTypHas MaTpuia, COOTBET-
CTBYIOIIass KOJUIEKTUBHOMY (BBIXOIHOMY) YTODSI-
JIOYEHUIO abTepHATUB. [ [pUHLIKIT TOCTPOEHUS HTON
MaTpHIIBI pacCMOTpPEH B [6].

MunumanbHass U3 BeIWIUH (2), BEIYHCIICH-
HBIX JJISl BCEX ,-X Iap aJIbTEPHATUB U3 YIOPsA0Ue-
HUS, YKa3bIBaeT Ha HanOosee “ciaboe’ OTHOIICHHE
MpeANoYTeHNsT B POdUIIe HHANBULYATbHBIX YIIO-
PsLIOYEHUH, T.e. OTHOILUCHHE, HauOojee IHoJBEp-
YKEHHOE BO3MOKHOMY MaHHITYJIMPOBAHUIO CO CTO-
POHBI YUaCTHUKOB KOJUIEKTHBHOTO BBIOOpA.

Jlanee B Hacrosiieit paboTe ciemyer omnuca-
HUC MW PE3YJIbTaTbl YUCJICHHBIX OJSKCIICPUMCECHTOB,
MPOBEACHHBIX JJIsI ONPEETICHUs] BO3MOKHOCTH Ma-
HUITYJIUPYEMOCTH IIPOLIEAYPBI JKCTPAIOIALNA Ha
ocHoBe MMII ¢ moMomIpI0 HEKOTOPBIX CIIOCOO0B
W3MCHEHMSI MHEHHMH SKCIEPTOB MNPU PasiIUuHBIX
3HAYCHHUAX II0Ka3aTeiIsd YCTOI>’ILII/IBOCTPI, COOTBECT-
CTBYIOIIMX HamOollee “ci1aboi’” mape albTepHATUB
B BBIXOJHOM YIOPSIIOYEHUU. UUCIIEHHBIE 3KCIIEPH-
MCHTbI MPOBOAWIMCH C HCIIOJB30BAHUCM IIPO-
rpaMMHOT0 0OOecIieueHus], B KOTOPOM BBIYHCIICHHUE
WHTErpajia, PUCYTCTBYIOIIETO B (hopMyJie ISl pac-
4yeTa BEPOSTHOCTH YHOPSAINOYEHMS, OCYLIECTBIIS-
JIOCh C TIOMOIIBIO MHOTOMepHOH (popmymsl ['aycca
COTJIACHO MOJIOKEHHSAM, U3JIOKEHHBIM B [7].

, Tne C™” — ;-5 CTpOKa Mar-
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VcnoBue MMPOBCACHUSA DKCIICPUMCHTA MPCa-
oJjiarajio HaJIM4ue IATU aJIbTEPHATUB C TPEMS KpH-
TCPUAMU Ka4UCCTBA U BOCbMU SKCIICPTOB.

IToxazarenn YCTOI\/'I‘II/IBOCTI/I PacCUnUThIBAJICA
JJI BCEX Map AJIbTCPHATUB U3 KOJIJICKTUBHOI'O YII0-

psinouenns (1). Ta mapa anbrepHarus 4, =" Ar] ,

JUISL KOTOPOW IOKa3aTelb YCTOWYMBOCTH OKa3bl-
BAJICS MHHHMAQIBHBIM, MPEACTABIsLIa OO0
Haubosee “cialdyro” v MpUHUMAa y9acTHe B OCY-
IIECTBJICHNH BO3MOKHOTO MAaHMITYJIHPOBAHUS CO
CTOPOHBI HKCTIEPTOB. Llenb MaHUIyTMpOBaHUS CO-
CTOsJIa B TOM, YTOOBI TIOMEHSITh MECTaMH MTO3HULIUI0

“cnaboii” anpTepHaTuBbl 4, M “cHIBHOI” anbTep-
I

HaTUBbI Arl_ B BBIXOJITHOM YIIOPAAOYCHHU. B yuo-

psmodeHnsx Buma (1) ampTepHAaTHBA, CTOSIIAS Ha
MO3ULIUHU C HOMEPOM 1, T.e. Ha IEPBOM MECTE, SB-
JSIeTCsl HaWJIydlled, Ha IMO3ULMU C HOMEPOM 7 ,
T.€. Ha TIOCJIEAHEM MecTe, — Hanxy/amei. CrocoObl
BO3MOXHOTO JOCTIKCHMS L€ MaHMITyJIUpOBa-
HUS 3aKITF0YAITICh B I3MCHEHUH UHIUBUTY aJbHBIX
YHOPSIOYEHNH CIIEAYIOUIM 00pa3oMm.

Crioco6 1. IlepectanoBka “cimaboii” anbTep-
HATUBBI Ha OJIHY, 3aTE€M BTOPYIO H T.J. ITO3HIHIO B
HaTpaBJIEHUH YJTy4IIEHUs 3aHUMAaeMOro €10 MecTa
B ynopsnouennd. [lepectanoBka mpekpaiaercsi B
TOM CJIydae, €CIIi JIOCTUTHYTA 1eJTb MaHUITYJIMPOBa-
HUS WK “‘crabas’” anbTepHaTHBA 3aHsUIa TIEPBOE Me-
CTO B YNOPSIOUYEHHUHN IKCIEPTA.

Crioco6 2. ITepecranoBka “CHIBHOI ajbTep-
HATUBBI Ha OJHY, 3aTE€M BTOPYIO H T.HI. IIO3ULHIO B
HANpaBJICHUN YXYIIEHHUs 3aHUMAaEeMOro €10 MecTa
B ynopsoueHud. [lepecraHoBKa mpekpainaercsi B
TOM CJIy4ae, €CJIM JOCTUTHYTA LIeJIb MAHHUITYJIMPOBa-
HUS WK “‘cuiibHAs’ anbTepHATHBA 3aHsJIa MOCie/-
HEee MECTO B yNOPAA0UYEHUH IKCIEPTA.

Crnioco0 3. IlepectanoBka “CHIBHOI’ anbTep-
HATHBBI Ha OJHY, 3aTeM BTOPYIO H T.I. TIO3ULHIO B
HaIpaBJICHUN YXYIILIECHUS 3aHUIMAEMOr0 €10 MecTa B
ynopsinouenud. [lpu stom “ciabas” anpTepHaTHUBa
rocraBieHa Ha nepBoe mecto. IlepecranoBka mpe-
KpalaeTcs B TOM CJIydae, eClv JOCTUTHYTA I1eJTb Ma-
HUITYJUPOBAHMS WM ‘CHIIbHAs aJbTepHAaTHBA 3a-
HSJIa TIOCJIEIHEE MECTO B YIIOPSIOYSHUH JKCITIEpTa.
JlaHHBII cOCO0 HE OCYIIECTBIISETCS, €CIH IENb Ma-
HUITYJTUPOBAHMS IOCTUTHYTA MpHU criocode 1.

[pu peanm3aiyy yka3aHHBIX CIIOCOOOB OTHO-
CHUTEJIbHOE PACIONIOKEHHE OCTAIBHBIX aJbTePHATUB,
KpoMe “‘c11aboi’” | “‘CHITBHOI’, 0CTaBaJIOCh HEU3MEH-
HbIM. VI3MeHeHHe MHIMBUIYalbHbIX YHOPSIOYSHHUN
[0 ONWCAHHOM BBIIE CXEME HPOM3BOAMIIOCH
JUTSL KQKZIOTO SKCIEPTa 0 OTAEIBHOCTH, YIIOpsIoUe-
HMSl OCTaJIbHBIX SKCIIEPTOB OCTABAINCH TAKUMH IKE,
YT0 M B HMCXOAHOM Ipodwie YHOpsmOdEHHUIl.
[Ipn npoBeneHNH SKCHEPUMEHTOB HE YUHTBIBAIUCH
W3MEHEHHbIE MHEHMS SKCIIEPTOB, KOTOPBIE MPECTaB-

JsUT co00M HeomycTUMBbIe ynopsinouenus. [ He-
JIOITYCTUMBIX YIOPSIJOUEHHI HEBO3MOXKHO IIOCTPOUTH
(yHKIMIO 00OOIIEHHOTO KpUTEpHsl, W, CJIeIoBa-
TeJIbHO, MPUMEHEHHE MPOLIEYPhI SKCTPAIIONSIMH Ha
ocHoBe MMII cTaHOBUTCSI HEKOPPEKTHBIM.

Jlist 3KCrepuMEeHTOB OBLIO  MCIIOIB30BAHO
BOCEMb HAOOpOB albTEPHATHB, 3HAYCHHS KPUTE-
pHEB KauecTBa, KOTOPBIX MPUBEICHBI B TabmIe 1.

Tadonunal
Y4acTBOBaBIIIKE B SKCIIEPUMEHTAX HAOOPHI
aJIbTEpHATUB
Howmep
Habopa | Anbrep- | Kpure- | Kpure- | Kpure-
anpTepHa- | HaTHBa | puit 1 puit 2 puit 3
TUB

A, | 7,9454 | 32797 | 5,1102
A, | 85200 | 5,1643 | 0,8602
1 A; | 00177 |0,0305 | 9,9999
A, | 0,0821 |0,7718 | 9,9698
As | 6,0696 | 1,0122 | 7,8826
A, | 055658 | 4,8288 | 8,7386
A, | 2,1412 | 0,1363 | 9,7671
2 A; | 1,4566 | 6,2939 | 7,6332
A, | 3,7024 | 8,9903 | 2,3382
As | 23053 | 2,7993 | 9,3193
A, | 2,1079 |0,9849 | 9,7256
A | 1,3484 [ 9,1044 | 3,9104
3 A; | 33573 | 93920 | 0,7211
A, | 6,1056 | 3,061 | 7,2894
As | 2,9040 |3,2014 |9,0176
A, | 49484 | 7.8335 |3,7617
A | 21121 | 2,5235 | 9,4431
4 A; | 7,1530 | 6,0381 | 3,5178
A, | 00481 |7,6709 | 6,4152
As | 57087 | 7,8805 | 2,3039
A, | 7,8810 | 0,0157 | 6,1555
A, | 7,9647 |2,4958 | 5,5077
5 A; | 43177 |5,6577 | 7,0248
A, | 7,5689 | 4,6433 | 4,5990
As | 08076 | 2,8266 | 9,5582
A, | 22357 |9,5192 | 2,0043
A, | 1,6808 | 3,1144 | 93528
6 A; | 2,3790 | 2,4708 | 9,3934
A, | 1,1929 |9,0420 | 4,1011
As | 0,8531 | 03587 | 9,9571
4, | 03186 | 2,8108 | 9,5915
A, | 0,6485 | 0,9464 | 9,9340
7 A; | 1,7102 | 02503 | 9,8495
A, |5,1904 | 83929 | 1,6184
As | 1,4762 | 43103 | 8,9018
A, | 8,1471 | 5,7381 | 0,8359
A, | 95285 |3,0343 | 0,0157
8 A; | 4,0573 | 2,0343 | 8,9106
A, | 0,7368 | 12632 | 9,8925
As | 32436 | 6,5634 | 6,8118
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K kaxmomy HaOopy anbTepHaTUB ObLI
copMuUpoBaH CBOH NPO(WIb HHAMBUIYATBHBIX
YIOpsAOUeHHMI SKCrepToB. [laHHble npodumm mnpen-
CTaBJIeHbl B TaONHLE 2 M COOTBETCTBYIOT Habopam
aNbTEPHATHB U3 TAOIHULIBI 1.

Tadonunma?2
VYuacTBOBaBIIIKE B 9KCIIEPUMEHTAX TIPO(GHIIH
UHIABUIYATBHBIX YITOPSIOUCHIH

Howmep
podust
YHOPSIA0UEHU I
1

Homep

YnopsaoueHue skcnepra
JKCIIepTa
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[IlpomonxeHnue Tabm 2
3

Ay = Ay = As = Ay = A
As = A3 = Ay = 4 = Ay
Ay = Ay = Ay = Ay = As
Ay = A = Ay = Ay = As
Ay = Ay = Ay = Ay = As
A = Ay = As = Ay = A4
As = Ay = Ay = Ay = 4
Ay = Ay = As = Ay = A
A=Ay =As = Ay = 4
A=Ay = As = Ay = 4
As = Ay = Ay = Ay = Ay

As = A = Ay = A = 4
Ay = As = Ay = Ay = Ay
Ay = A = Ay = As = Ay
As = A = Ay= Ay = Ay

As = Ay = A= Ay = Ay

As = Ay = Ay Ay = Ay

A = As = Ay = Ay = A,
As = A3 = Ay = A4 = 4,
As = A = Ay = Ay = Ay
A= As = Ay = A4 = 4,
Ay = Ay = As = A4 = 4,
As = Ay = Ay = A = Ay
As = Ay = A = Ay = Ay
As = Ay = Ay = Ay = A,
Ay = Ay = As = A = Ay
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BexomHbIe yHOpSIIOYeHHs albTepHATHB, TI0-
JIy9eHHBIE C TIOMOIIBIO MTPOIIEAYPHI SKCTPATTOISIN
Ha ocHoBe MMII npu 3aganHbIX HAOOpax ajabTepHa-
THB ¥ TIPOQIIISIX YHOPSIOYCHHH, TIPE/ICTABICHBI B
Tabiuie 3 ¢ ykazaHueM HamOosee “crmaloil” mapbl
AIBTEPHATHB B YIOPSIJOUYCHUH M 3HAUCHUS [10Ka3a-
TeNsl YCTOWYMBOCTH 3TOM Hapbl, a TakKe HOMEPOB
TEX DKCIIEPTOB, C TIOMOIIBIO H3MEHEHHUSI MHEHHH KO-
TOPBIX COTJIACHO OITUCAHHOH BBIILIE CXeMe OBLIO OCy-
LIECTBJICHO MaHUITYJIMPOBaHHE.

IMockonbKy TIpH 3HAYCHUSIX TOKA3aTels
YCTOWYMBOCTH Hanbos1ee “crnaboil’” maphl albTepHa-
TUB, paBHBIX 35,85 % wm Ooiblne, HE YAaIOCh
OCYIIECTBUTh MAHHITYJIMPOBAHUE CO CTOPOHBI
YYaCTHUKOB KOJUICKTUBHOTO BBIOOpA, TO OBLIO pe-
IIEHO TIPOBECTU JOTOJHUTEIBHBIE HMCCIIEOBAHS
JUIE TIPOBEPKH BO3MOKHOCTH MaHUITYJIHPOBAHUS
NPy 3HAYEHWM II0Ka3aTesisi YCTOWYMBOCTH Maphbl
anbTepHaTuB OoJbiie 35,85 %. Jlist aToro ObuTH UC-
TT0JTE30BaHbI BEIOPAHHBIC paHee HaOOPHI alTbTEpPHA-
TUB U Tpodunu ynopsiiodeHui. Jms ywactus
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B OKCIIEPHUMEHTE B Ka4eCTBE Map albTEepPHATHUB, KO-
TOpble HEOOXOANMO OBLTI0O U3MEHUTH HA TPOTHUBO-
TMOJIOXKHBIC B BBIXOJTHOM YIIOPSJOYCHUH, OBLITH BbI-
OpaHbl mapel, OTIUYHBIE OT Haubosee “cinadbIx”,
HO C TOJAXOJISIIINM 3HAUCHUEM MOKa3aTelisl yCTOM-
YUBOCTH. A MMEHHO mapa A, = A, B BBIXOJIHOM
YHOPSIOYCHNUN TI0JT HOMepoM 3 (cM. Tabmwiry 3),
I KOTOPOH TOKa3aTelb YCTOMYMBOCTU paBeH
38,89 % (mepBblii cinyuyaii); napa A, = A5 B BBIXOJI-
HOM YNOPSAOYEHUH NIOJI HOMEPOM 4, 1JI1 KOTOPOH
[0Ka3areib yCTOHUuBOCTH paBeH 39,68 % (BTopoit

Cllydaii); mapa A, = A; B BBIXOJHOM YNOpsI04e-
HUU TI0J HOMEpPOM 2, Al KOTOPOH IOKa3aTeib
ycToiunBocTH paBeH 42,97 % (Tperuit ciydait);
napa A, = A; B BBIXOJAHOM YIOPSAJOYEHHUU IOJ
HOMEpOM 7, IJid KOTOPOW MOKa3aTeslb yCTOMYUBO-
ctu paBeH 47,64 % (uerBepThlil ciyuait). s
MEPBOTO Cily4as UMEJI0 MECTO MaHUIYJIMPOBAHUE
CO CTOpPOHBI JKCIEPTOB MOjJ HOoMmMepamu 1 u 5,
JUISL BTOPOTO, TPETHETO U YETBEPTOrO CIydaeB He
YAQJIOCh OCYLIECTBUTh MAaHUITYJMPOBAHUE CO
CTOPOHBI YIaCTHUKOB BBIOODA.

Tabnaunma 3

PeSy.]'ILTaTI)I YHCJIICHHBIX OKCIICPUMCHTOB

Howmep Habopa
Haubonee .
AIBTEPHATUB U PO « » [Tokazarens ycToii- | Homepa skcneproB-ma-
. BeixonHoe ynopsimouenue | “criabas’” mapa N

YIIOPSITOYCHHH ATBTCDHATHE YUBOCTH, %0 HUTYJIATOPOB

(HOMEp YIIOPSIOUCHNS) p
AIEA4EA5 2A3EA2 Al i_A4 16927 29 Sa 697

2 A3>__A5>__AIEA42A2 AS:AI 18’51 3949578
3 As = Ay = Ay = A = 4 As = 4, 24,90 3 (um 8)
4 Ay = Ay = Ay = Ay = As A, = 4, 25,49 2 (umm 6, i 7), 5
5 Ay = As = A, = A, = A4 Ay = A, 32,45 1 (unu 6), 2 (wm 7), 5
6 A=Ay = Ay = As = 4 Ay = 4 35,85 -
7 As = Ay = Ay = Ay = Ay As = 4, 40,48 -
8 As = A3 = Ay = A = 4, As = A3 54,76 -

[IpuBenemM KOHKpETHBIE PUMEPHI N3MEHE-
HUS WHIWBUIYaITbHBIX YIOPSIOYEHUH, TPOU3BO-
TUMBIX B PaMKax JKCIIEPUMEHTa B Ka4eCTBE IO-
MBITOK JIOCTIKEHUS IIeTM  MaHHITYJIUPOBaHUS.
OcTaHOBHUMCS HA HA0OpE aTbTEPHATHUB U TIPOdhHIIC
WHIUBUIYaTbHBIX YIOPSAOYEHUN IMOJ HOMEPOM
5, TIpeACTaBICHHBIX B Tabmumax 1 U 2 COOTBET-
CTBEHHO. BBIXOIHBIM yHOPSZIOYEHHUEM B 3TOM
ciy4yae SABIAETCA A, = As = A, = A, = A, (cM.
Tabnuiy 3). BeruncineHHple MOKa3aTen yCTOWYH-
BOCTH OT/ICTIbHBIX Tap JIbTEPHATUB YIOPsIoUe-
HUS Ay = A5, As=A,, A, =A,, A, = A PaBHbI
71,89 %, 100 %, 32,45 %, 97,77 % cooTBeT-
cTtBeHHO. Hambomnee “cnaboit” mapoit anbrepHa-
THUB ABIAETCA A, = A, . Lleb MaHUITyTUPOBAaHUS —
HOMEHSATh MecTaMH “‘c1albyr” 4, U “CHIbHYIO”
A, aIbTEPHATUBBI B BBIXOJHOM YIOPSAJAOYCHUH,
T.. KOJUICKTHBHBIM YIOPSAJOUYCHHEM JIOJHKHO
CTaTh YHOPSAOYCHUC Ay = A=A, = A, = A, .
CriocoObl BO3MOXKHOTO JIOCTHIKEHUSI [IEJTH MaHH-
MyJTUPOBAHUS IJIsl KOKIOTO dKCIIEpTa MpeIcTaB-
JieHbl B Ta0Onuie 4. 3HaueHUE MOKa3aTelns yCTOH-
YUBOCTH HamboJiee “ci1aboit” mapbl aibTepHATHB
A, = A, OoTpakeHO B Tabnuie 4 B ciydae, ecli
Henb MaHWMYJIUPOBaHHUS HE AOCTHrHyTa. Ecim
1IeJh MaHUITyJIHPOBAHUS JOCTUTHYTA, TO B 3TOM

CJIydac yKa3aHO 3HAYCHUC IMOKa3aTeCJIsd YCTOﬁQH—
99

BOCTH HOBOM HamboJee “ciraboii” mapsl ajdbTepHa-
TUB A, > A, , IOJlyYEHHOM 110CIIC U3MEHEHUS BbI-

XOJHOTrO yrnopsipodeHus. [l HeZomyCTHMBIX
YIOPSIIOYEHUI YEeThIpe TMOCIEAHUX CTOoNOna B
Tabnuue 4 He 3aI0NHAIKCh.

[Ipu mpoBeneHUH SKCIEPUMEHTOB IO Mepe
yIYYLICHUs! O3UIHHU “‘cIa00i” albTepHaTHBHI (pe-
amm3anus crocoda 1) win yXyamieHus TTO3HITHH
“cHIBbHON” aNbTepHATHBBI (peanu3auusi crocobda 2
1 croco0a 3) MpOUCXOIUII0 YMEHbBIIICHHE 3HAUCHHSI
MoKazaTels yCTOHuMBOCTHM HamOojee ‘‘ciaboit”
napsl ajJbTepHATHB. DTO OTPaKEHO U B Tabimue 4.
OnHako ObLIM CITyYan HapyIICHHUS TAHHOW 3aKOHO-
MEpHOCTH, 1 HaOJIIoAajIcs 00paTHbIN 3 PEKT: yxXya-
IICHNE TIO3UIUN “‘CHIIBHOM~ aNbTepHATHUBBI IPH
crocobe 2 MPUBOIMIIO K YBEIMUYCHUIO TTOKA3aTeNs
yCTOHYMBOCTH Hanbos1ee “crnaboii” mapbl abTepHa-
THB W YMEHBIIECHUIO TI0KAa3aTessl YCTONYMBOCTH
JPYTHX Map. ITH CIydan UIMEIN MECTO IIPU UCTIONb-
30BaHUH HAOOpa alTbTePHATUB U MPO(UIIs yropsiio-
YeHUH 1oj| HOMEpOM 3 TMpH U3MEHEHUM MHEHHM
AKCTIIEPTOB T0]1 HoMepamu 2 (wim 6, wiu 7) 3 (um
8) u 4. B nanpHeiiem ornpeaeneHue NpUIUHbI JaH-
HOrO 3(pexTa, BOBMOKHO, TTO3BOIHUT HAUTH APYTHE
CrocoObl M3MEHEHHS MHEHHH SKCIIEPTOB, KOTOPbIE

OyIlyT criocoOCTBOBATh MaHUITYIMPOBAHHIO.
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Tadonuma 4

BapuaHTbl BO3MOKHOT'O MaHUITYJIMPOBAHHS ISl TPOGUIIST MHIUBHUTYaTbHBIX YIOPSIOYSHUH 1101 HOMEPOM 5

H3MeHeHNe MHEHHS DKCIIEPTOB HanGoxee | Moxasa- | Jloctimke-
Homep II\;IISI; BrIX01HOE YIIOpsI0YEHHE “crabas” ety HHE TCTH
YnopsigoueHue skcnepra Hapa ajlb- | yCTOMYM- | MaHHUITYJIH-
sKeneptra cro- TepHaTHB | BocTH, % | poBaHus
coba
1 2 3 4 5 6 7
Ay = As = Ay = Ay = A4 1 Ay = As = Ay = 4, = 4 Ay = A, 15,13 HET
Ay = Ay = As = Ay = 4 1 Ay = As = Ay = A, = 4 Ay = Ay 12,46 HET
Ay = Ay = As = Ay = 4 1 - - - -
1 (umm 6)
Ay = As = Ay = Ay = A4 2 Ay = As = Ay = A, = 4 Ay = A, 15,13 HET
Ay = As = Ay = A = Ay 2 Ay = As = 4, = Ay = 4, 4, = A, 1,07 na
Ay = Ay = As = A = A, 3 - - - -
Ay = Ay = Ay = As = A 1 Ay = As = Ay = Ay = 4 Ay = A, 24,53 HET
Ay = Ay = Ay = As = 4, 1 Ay = As = Ay = A, = 4, Ay = A, 12,47 HET
Ay = Ay = Ay = A5 = A, 1 - - — -
Ay = As = Ay = A, = 4 2 Ay = As = Ay = A, = 4 Ay = 4, 18,61 HET
2w 7) Ay = As = Ay = Ay = 4 2 Ay = As = Ay = A, = 4 Ay = A, 5,52 HET
Ay = As = Ay = A = 4y 2 Ay = As = Ay = Ay = 4 A4, = A, 7,20 na
Ay = Ay = A5 = Ay = A, 3 — —
Ay = Ay = As = A = A,y 3 — — — —
As = Ay = Ay = Ay = A 1 - - - -
Ay = As = Ay = Ay = A4 1 - - - -
: As = A3 = Ay = A = A, 2 Ay = As = Ay = A, = 4, Ay = 4, 12,38 HET
Ay = As = Ay = A = A, 3 - - - -
As = Ay = Ay = 4 = A, 1 Ay = As = Ay = Ay = 4 Ay = A, 30,52 HET
4 As = Ay = Ay = 4y = A, 1 - -
Ay = As = Ay = A = Ay 1 - - - -
Ay = Ay = Ay = As = 4 1 Ay = As = Ay = A, = 4, Ay = 4, 19,05 HET
Ay = Ay = Ay = As = 4, 1 - - - -
Ay = Ay = Ay = As = 4 2 Ay = As = Ay = A, = 4, Ay = 4, 19,05 HET
5 Ay = Ay = As = Ay = 4 2 Ay = As = Ay = 4, = 4 Ay = 4, 9,40 HET
Ay = Ay = As = 4 = A, 2 A3 = As = A, = Ay = 4 Ay = A4, 5,83 1a
Ay = Ay = As = Ay = A4 3 - -
A=Ay =As=A =4 | 3 - - - -
A== A=A =4, 1 - - - -
5 Ay = As = Ay = Ay = Ay 1 - - - -
JlanHbIC, TOTyYEHHBIC B PE3yBTATE SKCIICPH- CITydae 3aBUCHUT OT KOJIMYECTBA IOITyCTUMBIX yIIOpS-
MEHTOB, TIO3BOJISIFOT YCTAHOBUTH TTOPOT LIS TTOKa3a- JIOYEHHUH, COOTBETCTBYIOIIMX WM3MEHEHHBIM MHe-
TeJs YCTOMYUBOCTH Tap aIbTEPHATUB U3 YIIOPSII0YE- HUSIM YYaCTHUKOB KOJUIGKTUBHOTO BbiOOpa. Hau-
HUS, BBIIIE KOTOPOTO HACTYIaeT HEMaHUITyIUpye- Yre OOJBIIOTO YHCIA HEOIMyCTUMBIX YIOpSIOYe-
MOCTb IIPOLEAYPBI 3KCTpanosuu Ha ocHose MMIT HUM OPENSATCTBYET MAHUITYJIMPOBAHUIO.
MO0 TPEM PaCCMOTPEHHBIM BO3MOXKHBIM CIIOCOOaM
MaHHWITYJIMPOBAHUSI CO CTOPOHBI YYACTHHKOB BBI- Paboma evinonnena 6 pamkax epanma
Oopa, TpUOIM3UTENBHO B uara3one oT 35 10 40 %. PO®U Ne 14-01-00653 “Paspabomxa u ucciedo-
TovHOE MOpOTOBOE 3HAYEHHE TTOKA3aTeNs YCTONIH- sanue npoyedyp KOJIIeKMUBHO20 8blOOpA HA He000-
BOCTH TIapbl aJTbTEPHATHB B KAKIOM KOHKPETHOM spumom oas JITIP mnooicecmee anomepnamus”.
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