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MOJIUPHUIINPOBAHHBII METO/ AHAJIN3A UEPAPXUI1 (BEPCHH 2, 3)

B crarse mpeanaratorcst MoauduKanuy MeToAa aHanusa uepapxui. Mogudukammun MAUW npuseneHs!
U IBYXYPOBHEBOHM HMEpapXHH, 3aTeM IOJyYCHHBIC Pe3yJIbTaThl afanTHPYIOTCs 1l obuiero ciydas. [lpu-
BE/ICHBI PE3YJIbTAThl CTATUCTUYECKUX MCCIIEJOBAHMH, JOKa3bIBAIOMINX AP ()EKTHBHOCTh JaHHBIX MOIU(HKa-

IIUH TI0 CPaBHEHHUIO ¢ Kitaccudecknm MA.

This article deals with the modifications of AHP. These modifications are developed for two levels hier-
archy, then the results have been adapted for general case. The results of statistic researches, proving the ef-
fectiveness of the given modifications in comparison with classical AHP, are also proposed in the article.

B sT0ii cTathe mMomenu ontumuzauuu [1-4]
OyIyT UCTIOJB30BaHBI JJIsl PACIIUPEHUS 00JIacTH
npuMeHeanss MAM Ha cityyait 60bIIOT0 KOJIHU-
YecTBa aJbTEPHATUB, (CYIIECTBEHHO TPEBHI-
IIAIOLIET0 UX OOBIYHOE KOJIUYECTBO, MPU KOTO-
poMm npumeHenne MAW cuutaeTcsi KOPPEKT-
HbIM). Takas 3a1aua MOKET BOZHUKHYTh B JIBYX
CIIyJasx:

a) HAWIy4Ilas albTepHATUBA HE BHIOMpAETCS U3
Habopa peajbHO CYHIECTBYIOIIUX albTEpHATHB,
a aJbTEepPHATUBBI F€HEPUPYIOTCA HCKYCCTBEHHO
JUTsL BBIOOpa HaMITyullei, 1ociie 4ero B peainsa-
LU0 3TOM aJIbTEpHATHBBI BKJIAJIBIBAIOTCS CYIIIE-
CTBEHHBIE PECYPCHI;

0) UCKYCCTBEHHO TEHEpUPYIOTCSl aJbTepHATH-
BbI; ¢ MoMoIbi0 MAW HaxomsTcst UX pe3ysIbTH-
pymolue Beca, 10 KOTOPbIM CTPOUTCS aHAJIUTHU-
YeCcKOe ONMHMCAHUE TTI00aTbHOM LEH.

KoppektHoe 000CHOBaHME MpeasiaraeéMbIX
moaudukaruii MAUW Bo3MOXHO B ciydae, KOr-
na 3ajgaercs (opmanbHas MOZETb, KOTOPOH
OTBEYAIOT SMIIUPUYECKHE MAaTPULbl MapHBIX
CPaBHEHHUM IIOCIIEJHErO0 YPOBHSA HEpaApXUil
MAMN. B 3T0M ciydyae MOKHO HCCJIEIOBaTh AM-
MUPUYECKUE (CTaTUCTUYECKHUE) CBOWCTBA alro-
PUTMOB, UX 3(QPEKTUBHOCTD, MpEANaraTh Mpakx-
TUYECKHE PEKOMEHIAINU K UCIIOJIb30BAHHUIO.

PaccMoTpuM 1pOM3BOJIBHBIE ANbTEPHATHUBBI
A;, Aj, KOTOpbIE CPABHUBAIOTCS YKCIEPTOM (IKC-
nepramu) Mo 3PQPEeKTUBHOCTH OTHOCHTEIBHOTO
MIPOU3BOJILHOTO KPUTEPUs MPEAbIAYIIEr0 ypoB-
Hs uepapxuu MAU.

B uneanbHOM ciydae, T.e. B cilydae, Korja
IpeamnoiaraeTcsd, 4To Ha JKCIepra He JeH-
CTBYIOT (DaKTOpBI, HCKaKaIOIUE €ro peuieHHe
(ero KOMIIETEHTHOCTb, KOJIMYECTBO aJIbTEpPHA-
TUB, JJS KOTOPBIX CTPOUTCA HSMIHUpPUYECKast

MaTpHIla MapHbIX CPaBHEHUH, HEOJHO3HAYHOCTh
KAueCTBEHHOI'O OIKCAHUSl KPUTEPHs, TEXHOJIO-
THsl U TIOCTIEIOBATEILHOCTD 3alOTHEHHS IMITH-
pUYECKON MaTpHUlbl MApPHBIX CPaBHEHUH, ICHU-
XoJorudeckue (GpakTopel U T.J.), 3HAYCHUE IM-
nupuyYeckoro koddduuuenta ¥; ()% nNoka3bBaeT
BO CKOJIBKO pa3 Bec 00bekTa A; Oomble Beca
00beKTa 4; IO OTHOIIEHUIO K 3aJaHHOH Leln)
HE 3aBUCUT HU OT KOJMYECTBA aJIbTEPHATHUB, U3
KOTOPBIX HAaXOIUTCS HAWIIydlnas, HU OT HX CO-

crasa. Torma y; =Yy 0060 SMIMpUYECKON
@

MaTpule IMapHbIX CpPAaBHEHUM IpU IAPHOM

CPaBHEHMM albTEPHATUBBI A; C albTEpHATUBOU

Aj, @, @ > (0 WHTEPIPETUPYIOTCA KaK HIEalb-

HBIE 3HAYEHUS BECOB AJIbTCPHATHUB A; U A;.

Teneps paccMOTpUM Cily4yall, KOT1a PeaJbHO
Ha peUIeHuEe JKCIepTa JEHUCTBYIOT BO3MYLIa-
foiue ¢pakrtopel. DopManbHO IEHCTBHE ITUX
(GakToOpoB mpenaraeTcsi ONUCHIBaTh C IOMO-
IIbI0 [IaPAMETPUUECKOI0 BEPOSITHOCTHOIO pac-
npeneneHust [S5]. 3aKOHOMEPHOCTH, OIpeaess-
IOLME 3HAYEHUS U U3MEHEHME 3HAYeHMH mapa-
METpPOB BEPOSTHOCTHOT'O pacupeseneHus (Bepo-
ATHOCTHBIX paclpee/IeHui) KaKk U camoO BEpo-
ATHOCTHOE pacrpezelieHne (BepOSATHOCTHbBIE
pacripesiesieHus1) SABISIOTCS (OpPMaIbHOW MO-
JIeNbl0 (PAKTOPOB, UCKAXKAIOIIMX PELICHHE IKC-
nepra (IKCIEePTOB).

Ilpumeuanue. Vcrionb30Bajaoch INapaMeTpH-
4eCKOE PaBHOMEPHOE pACIpEeAEIEHUE, KaK OJJHO
13 HanboJjee KeCTKUX paclpeeNeHui, A uc-
ciefoBaHus 3(P(PEKTUBHOCTH MPEIOKEHHBIX
MOJIeJIEW ONITUMHU3AIINN.

Cravana wmomuduxammo MAW npusenem

JUIs IBYXypOBHEBOW HEpAPXUH, 3aTeM IOJY-



4 MoauduuupoBaHHBIH METO]T aHAIN3a Hepapxuii (Bepcuu 2, 3)

YEeHHBIE PEe3yJIbTaThl afaNnTupyeM s OOIIero
ciydast. Heo6XoauMo OTMETUTB, YTO ABYXYpPOB-
HEeBasi UEpapXHsi UMEET CaMOCTOSITEIBLHOE Ipa-
KTHYECKOE 3HAYECHUE.

1. MoandunumpoBaHHbIN MeTOA aHanu3a
mepapxui ans AByXypoBHEBOMW CTPYKTYpPbl
[Tycth nepeBo uepapxuii UMEeT BUL:

A 4 | . | 4,
Puc. 1. /lepeso uepapxuu c 08yxypoeneeoii
CIMPYKmypou

Ha pucynke 1 m — konu4ecTBO anbTepHATHB,
OCTATOYHO OOJIBIIIOE YHCIIO.

1.1 MMAMU (TpeTbsa Bepcus)

HckaxeHne uaeanbHBIX 3HAYEHUH ) DJe-
MEHTOB YMIUPHUUYECKON MATPHIIBI MAPHBIX CPaB-
HeHu#l ¥;* He 3aBHCUT OT ee pasmepos. (IIpen-
MoJIaraeTcs, YTo OHa 3arojHsAeTcsl OJI0YHO MOJ-
MaTpULaMU Pa3sMEPHOCTH HE IPEBBILIANOIIECH 7
+ 9). UckaxkeHue );* HCTHUHHOrO 3HAYEHHS Y
(Vy, 2Li# j) Tem Gonbuie, yem Gonbiie )

OTJIMYACTCA OT CAMHUILIBI.

IIpumeuanue. [y OLEHKH BECOB @), 1 =1,m;

[I0 TPEXHEMY HCIIOJIB3YIOTCA TOJIBKO TE 3Jle-
MEHTBI SMIIMPUYECKON MaTpPHULbl MAPHBIX CPaB-

HEHMH JJ1 KOTOPBIX j/y 21(@#j).

WupiMu crioBamu, dem Oosbllie ajgbTepHa-
TUBBl HE CONOCTaBHMBI MEXAy CcOOOi, Tem
Oonpiie ommbaercs JkcrepT. B atom ciydae
BECa aJIbTEPHATUB HAXOAATCSA IO UCXOJHOU dM-
MAPUYECKON MaTpHUIle NMapHbIX CpaBHEHUM (pas-
MEPHOCTH mXm) ¢ TIOMOIIbIO MOJENIeH OITH-
muzanud [1-4] ¢ wu3MeHeHHBIMH (DYHKIIHO-
HaJlaMU: KakJasi cocTapisitomas GyHKIMOHaa,
COOTBETCTBYIOLIAA ), YMHOKAeTcs Ha He-
OTpHULIATENbHBIN KO UIIUEHT, 3HaUeHHE KOTO-
poro ompenensiercd W3 CIEAYILEH NOCHUIKH:
BEJIMYMHA €ro TeM OOJIbllIe, YeM MEHBIIE YHCIIO
% =1 (y*=1), B34TO M3 SMIMPUYECKON MaTpH-
16l TAPHBIX CPAaBHEHUH.

Ilpumeuanue. B 3TOM citydae HCTHOJIB3YIOTCS
mozaenu 2 u3 [3] u Mogens u3 [4], KOTOpble B

pe3ynbraTte OONBIIOr0 KOIWYECTBA CTATHUCTH-
YEeCKUX SKCIIEPUMEHTOB CTATUCTHUYECKU 3HAYU-
MO JArOT Pe3yiabTaThl Jydlle APYTUX MOMAEIEH.
AnbpTepHaTHBa € OOJBIIMM BECOM SIBIISIETCA
Hawyyiied. DPQPEKTUBHBIMU C aHAIOTUYHBIM
00pa3oM M3MEHEHHBIMU (DYHKITMOHAJIAMH TAKKe
SIBIISTFOTCSI MOJICITH ONITUMU3AIINHU, IPUBEACHHBIE
JUTSL SMOUPUYECKUX MATpPULl MAPHBIX CpaBHEHUI
C OJIHOCTOPOHHHUMHU OT'PaHUYEHUSIMHU [2].

Jst addextuBHOTO Hcoas3oBanuss MMAU
(TpeThsi BepcHs) HEOOXOIUMO PEUIUTH CIIETYIO-
IMe 3a/1a4u:

3aoaua 1. Ompenenuts u (popmMann3oBaTh
3aKOHBI (B TOM YHCIIE€ BEpPOSITHOCTHBIE) HCKa-
JKEHUsl MJICanbHBIX 3HaYeHWd ¥ (=1,
i #j), , 3aBUCALIME OT IapaMmeTpa J;—/, cobuto-
Jas NPUHLMI: 4eM OoJblle 4YuciIo ¥—I, TeM
00JIbIlIe UCKAKEHHE.

3aoaua 2. ]JIng Kakaoro THIa 3aKOHA HCKa-
JKEHHMs MJealbHbIX 3HAUCHUH ); B pe3yibTaTe
CTaTHCTUYECKOTO MOJICIIUPOBAHMS OIMPEIEITUTh
HaWJTy4dlIyro (JIy4IIme) MOACIH ONTUMHU3AIUN C
B3BEIICHHBIMH COCTABJISIONIMME (YHKITMOHANA,
chopMyupoBaTh IMpaBujia OIpeneiIeHHs] 3Ha-
YEeHUH B3BEIICHHBIX KOI(P(PUIMEHTOB C yYETOM
TOTO, YTO OHH ONPEACNAIOTCS MO MCKAKEHHBIM
3IeMEeHTaM J;* (B3ATBIM M3 SMIMPUYECKOH MaT-
PHIIBI TAPHBIX CPABHEHHI), U TEM OOJIbIIE, YeEM
MeHbILE Yucio ¥ * — 1(y™* =1, i £ ).

Lipumep.

Nmeerca 40 anbTepHaTHUB, UCTUHHBIE Beca
KOTOpBIX TpuBenaeHbl B Tabmume 1. [Ipenmono-
UM, YTO UX BECa HE U3BECTHBI UCCIIEI0BATENIO,
Beca aIbTEPHATHB HEOOXOIUMO BOCCTAHOBHTH
[0 SMIIMPUYECKON MaTpulle MapHbIX CpaBHe-
HUH, TpuBeIeHHON B Tabnuiax 3-6. Ha mpakTu-
K€ 9Ta MaTpulia GOpMHUPYETCsl IKCIEPTaMU IIy-
TEM TPOBEACHUS MapHBIX CPAaBHEHUI ajbTepHa-
TuB. HO B JaHHOM IprMepe MbI CreHEpUPOBAIH
MaTpUIly aBTOMATUYECKH W3 HACaIbHOU abco-
JIOTHO COTJIACOBAHHON MaTPHIILI (ITOTYy4EeHHOMN
C TIOMOIIIbIO BECOB M3 TaOMHIBI 1) MyTeM Bepo-
STHOCTHOTO OTKJIOHEHHS €€ DJIIEMEHTOB II0
IPUHIHKNY J;*= )tk ¥ co caenyromei ocobeH-
HOCTBIO: KO3 QUIHMEHT k; pacnpeseneH paBHO-
MEpHO B MHTEpBaie (-4,¢), TA€ ¢ 3aBUCUT OT Be-
JUYHMHBI UICTUHHOTO J; COTJIACHO TaOHLe 2.



Bicauk HTVYY «KIll» IndopmaTrka, ynpasiiHHS Ta 00UMCIOBaiIbHA TexHika No50

Taoa. 1. Beca anomeprnamue

Ne | Bec anprepnatussl | Ne | Bec anprepHatussl | Ne | Bec anprepHatuBsl | Ne | Bec anprepHaTuBBI
1 0,05379181 |11 0,04082171 |21 0,02289497 31 0,01168550
2 0,05366083 |12 0,03101045 22 0,02284181 32 0,00757647
3 0,05357093 |13 0,03100458 |23 0,01769093 |33 0,00757482
4 0,05341230 |14 0,03089293 |24 0,01762088 (34 0,00755086
5 0,05340997 |15 0,03087690 |25 0,01754262 |35 0,00731306
6 0,04114577 |16 0,03082695 |26 0,01740996 (36 0,00729837
7 0,04107208 |17 0,03073138 |27 0,01191967 37 0,00308611
8 0,04093711 |18 0,03071119 |28 0,01185761 |38 0,00298422
9 0,04089968 |19 0,02299770 |29 0,01181520 (39 0,00297701
10 0,04088685 |20 0,02296137 |30 0,01178852 140 0,00294893

Tabn. 2. 3nauenus napamempa t 6 3a6UCUMOCIU OM 3HAYECHUA ¥

MuTepBan npuHaIIEKHOCTH ¥ 3HaueHue ¢
1 0
(1;1,1] 0,003
(1,1;1,3] 0,009
(1,3;1,6] 0,018
(1,6:2] 0,03
(2:2,5] 0,045
(2,5:3,1] 0,063
(3,1;3,8] 0,084
(3,8:4,6] 0,108
(4,6;5,5] 0,135
(5,5;6,5] 0,165
(6,5;7,6] 0,198
(7,6:8.8] 0,234
(8,8;10,1] 0,273
(10,1;00) 0,315

Taon. 3. Imnupuueckas mampuya napuvix cpasuenuil (cmoaoyvt 1-10)
No/Ne |1 2 3 4 5 6 7 8 9 10

1,0000|1,0055 [1,0071 [1,0101 |1,0102 [1,3364 [1,3388 [1,3433 [1,3446 |1,3450
0,9946 11,0000 |1,0047 {1,0077 {1,0077 |1,3331 |1,3355 |1,3400 |1,3412 |1,3417
0,9929 (0,9953 {1,0000 [1,0060 [1,0060 [1,3309 [1,3333[1,3377[1,3390 [1,3394
0,9900 [0,9924 0,9940 [1,0000 [1,0030 [1,3125 [1,3293 [1,3337[1,3349 [1,3354
0,9899 10,9923 10,9940 [0,9970 {1,0000 |1,3124 |1,3292 |1,3337 |1,3349 |1,3353
0,7483(0,7501 10,7514 10,7619 10,7619 [1,0000 [1,0048 [1,0081 [1,0091 [1,0094
0,7469 10,7488 10,7500 |0,7523 10,7523 10,9952 {1,0000 |1,0063 {1,0072 |1,0076
0,7444(0,7463(0,7475 [0,7498 10,7498 0,9919 10,9937 |1,0000 [1,0039 [1,0042
9 0,7437 10,7456 |0,7468 10,7491 10,7491 (0,9910 10,9928 [0,9961 |1,0000 |1,0033
10 0,743510,7453 10,7466 0,7489 0,7489 10,9907 [0,9925 10,9958 |0,9967 |1,0000
11 0,742310,744110,7454 10,7476 |0,7477 10,9891 [0,9909 [0,9942 [0,9951 [0,9954
12 0,5529 10,5543 10,5552 10,5569 0,5569 |0,7371 |0,7385 |0,7409 |0,7416 (0,7419
13 0,5528 10,5541 10,5551 10,5568 10,5568 10,7370 |0,7383 |0,7408 |0,7415 |0,7417
14 0,550710,55211]0,55310,5547]0,5548 10,7343 [0,7356 0,7381 [0,7388 [0,7390
15 0,5505 10,5518 10,5528 10,5544 10,5545 10,7339 10,7353 /10,7377 |0,7384 |0,7386
16 0,5496 10,5509 (0,5519 10,5535 10,5535 (0,7327 10,7340 0,7365 (0,7372 10,7374
17 0,547810,549210,5501(0,5518 10,5518 [0,7304 (0,7317]0,7342 10,7349 |0,7351
18 0,5475 10,5488 10,5498 10,5514 10,5514 10,7299 |0,7313 |0,7337 |0,7344 |0,7346
19 0,399310,4003]0,4010 [0,4022 [0,4022 [0,5358 10,5367 [0,5385 |0,5390 |0,5392
20 0,3986 10,3996 10,4003 [0,4015 {0,4015 |0,5349 |0,5359 /10,5377 |0,5382 |0,5384
21 0,3975 10,3985 10,3991 0,4003 |0,4004 10,5333 |0,5343 |0,5361 |0,5366 [0,5368
22 10,3965]0,3975(0,398210,3994 [0,3994 [0,53210,5331 [0,5348 [0,5353 [0,5355

R [A[N[ N[ [WR [N




MonuuimpoBaHHBIH METO aHANIH3a nepapxuii (Bepcuu 2, 3)

Ne/Ne |1 P 3 4 5 6 7 8 9 10

23 [0,2976/0,2983 10,2988 10,2997 [0,2997 0,4016 |0,4023 ]0,4037 [0,4040 [0,4042
24 [0,296410,297110,2976 ]0,2985 [0,2985 [0,4000 [0,4007 [0,4020 [0,4024 [0,4025
25 ]0,2950[0,2957(0,2962 10,2971 [0,2972 10,3982 |0,3989 0,4002 [0,4006 [0,4007
26 0,2927]0,2935]0,294010,2949 10,2949 10,3951 (0,3958 [0,3971 [0,3975 [0,3976
27 10,185910,186310,186710,187210,187210,2533[0,2538 [0,2546 [0,2549 [0,2549
28 |0,18490,1854(0,185710,1862 |0,1862 10,2520 [0,2524 0,2533 [0,2535 [0,2536
29 [0,184210,18471(0,185010,1856 [0,1856 [0,2510 [0,2515 |0,2523 [0,2526 [0,2527
30 0,1838]0,184310,18460,185110,185110,2505]0,2509 0,2518 [0,2520 [0,2521
31 0,1751]0,182610,1829 10,1835 |0,1835 |0,2482 [0,2487 [0,2495 [0,2497 [0,2498
32 0,1030]0,103210,103410,103710,1037 10,1479 [0,1482 |0,1487 |0,1488 [0,1488
33 0,1029]0,103210,103410,103710,1037(0,1479 [0,1481 |0,1486 |0,1488 [0,1488
34 0,1026]0,10291]0,103010,1033 10,1033 10,1474 |0,1476 [0,1481 [0,1483 |0,1483
35  0,0993]0,099510,099710,100010,100010,1366 [0,1369 [0,1374 [0,1375 |0,1375
36 10,0991 [0,0993 10,0995 [0,0998 [0,0998 |0,1364 [0,1366 |0,1371 |0,1372 10,1373
37 0,0356]0,03571]0,035710,0358|0,0358 10,0467 0,0468 [0,0469 [0,0470 [0,0470
38 0,0344]0,03450,0345(0,0347|0,0347 0,0451 (0,0452 [0,0454 [0,0454 |0,0454
39 0,03430,0344 10,0345 [0,0346 0,0346 0,0450 0,0451 [0,0453 [0,0453 |0,0453
40 0,0340]0,034110,034110,0342 10,0342 10,0446 [0,0447 [0,0448 [0,0449 [0,0449

Taon. 4. Imnupuueckan mampuya napuwvix cpasnenuii (cmoaoywt 11-20)
11 12 13 14 15 16 17 18 19 20

1,3472 11,8087 [1,8091 [1,8157[1,8167 [1,8197 |1,8254 [1,8266 [2,5045 [2,5086
1,3438 11,8042 |1,8046 |1,8112|1,8122 |1,8152 |1,8209 [1,8221 [2,4983 |2,5023
1,3416 11,8012 {1,8015 |1,8081 |1,8091 |1,8121 [1,8178 |1,8190 |2,4940 |2,4981
1,3375 11,7957 [1,7961 [1,8027 |1,8036 [1,8066 |1,8123 [1,8135 [2,4865 [2,4905
1,337511,7957|1,7960 |1,8026 |1,8036 |1,8065 |1,8122 |1,8135 |2,4864 |2,4904
1,011011,3566 [1,3569 [1,3618[1,3625 [1,3648 [1,3691 [1,3700 [1,8665 |1,8695
1,0092 [1,3541 [1,3544 [1,3594 [1,3601 [1,3623 [1,3666 |1,3675 [1,8631 |1,8661
1,0058 |1,3496 11,3499 |1,3548 |1,3555|1,3578 |1,3621 |1,3630 |1,8569 [1,8598
9 1,0049 [1,3484 [1,3486 [1,3536 |1,3543 [1,3565 [1,3608 |1,3617 [1,8551 |1,8581
10 1,0046 |1,34801,3482 11,3531 |1,3539|1,3561 {1,3604 |1,3613 |1,8545 |1,8575
11 1,0000 |1,3458 |1,3460|1,35101,3517|1,3539{1,3582 |1,3591 |1,8515 |1,8545
12 0,743111,00001,0032 [1,0068 [1,0074 [1,0090 [1,0121[1,0128 [1,3790 |1,3812
13 0,7429 10,9968 |1,0000 |{1,0066 |{1,0072 |1,0088 {1,0119 |1,0126 |1,3787 |1,3809
14 0,740210,993210,9934 [1,0000 [1,0035 [1,0052 [1,0083 [1,0090 [1,3737 [1,3759
15 0,7398 10,9927 (0,9929 10,9965 |1,0000 (1,0046 |1,0078 {1,0084 (1,3729 |1,3751
16 0,7386 10,9911 ]0,9913 10,9949 |0,9954 |1,0000 |1,0061 |1,0068 |1,3707 |1,3729
17 0,7363 10,9880 [0,9882 10,9918 10,9923 (0,9939 11,0000 |{1,0037 |1,3664 |1,3686
18 0,7358 10,9874 10,9875 10,9911 (10,9916 10,9933 0,9964 |1,0000 (1,3655 (1,3677
19 0,5401 10,7252 10,7253 10,7280 10,7284 10,7296 10,7319 |0,7323 {1,0000 |1,0046
20 0,5392 10,7240 (0,7242 10,7268 10,7272 |0,7284 10,7307 |0,7312 |0,9954 |1,0000
21 0,5376 10,7219 10,7220 (0,7247 10,7251 |0,7263 |0,7285 |0,7290 |0,9925 |0,9941
22 0,5364 10,7202 (0,7203 10,7230 |0,7234 (0,7245 10,7268 10,7273 (0,9902 10,9918
23 10,4048]0,54700,547110,5491]0,5494 [0,5503 0,5521 [0,5524 [0,7608 0,7620
24 0,4032 10,5448 10,5449 0,5469 0,5472 10,5481 |0,5499 |0,5502 |0,7496 |0,7508
25 10,4014 0,54240,5425 10,5445 [0,5447 (0,5456 0,5474 [0,5477 (0,7462 |0,7474
26 0,3983 10,5382 10,5383 10,5403 0,5406 |0,5415 |0,5432 |0,5435 |0,7405 |0,7417
27 10,2554]0,3489(0,3489 10,3502 10,3504 [0,3510(0,3521 [0,3523 [0,4962 0,4970
28 |0,2540(0,3470(0,34710,34840,3485 [0,3491(0,3502 [0,3505 [0,4936 |0,4944
29 0,253110,345710,3458 10,3471 10,3473 10,3478 |0,3490 |0,3492 |0,4918 |0,4926
30 [0,2525]0,3449 [0,3450(0,3463 [0,3465 [0,3470|0,3481 [0,3484 (0,4907 [0,4915
31 0,250210,3419(0,3419 (10,3432 10,3434 |0,3439 |0,3450 |0,3453 |0,4863 |0,4871
32 0,1491 10,2054 10,2054 0,2062 |0,2063 |0,2066 0,2073 |0,2074 |0,2981 [0,2986
33 [0,1490]0,2053 [0,2054]0,2061 [0,2062 [0,2066 [0,2072 [0,2074 0,2980 0,2985
34 0,1486 10,2047 10,2047 10,2055 10,2056 |0,2059 |0,2066 |0,2067 [0,2970 |0,2975
35 0,137810,1981 (0,1981 10,1989 |0,1990 (0,1993 10,1999 |0,2001 |0,2786 10,2791
36 0,137510,1977(0,1977 10,1984 10,1986 (0,1989 10,1995 10,1996 (0,2781 0,2785
37 0,0471 10,0655 10,0655 [0,0658 10,0658 0,0659 0,0661 |0,0662 |0,0980 [0,0981
38 10,0455]0,0602 [0,0602 [0,0604 [0,0604 [0,0605 [0,0607 [0,0608 [0,0903 [0,0904
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Bicauk HTVYY «KIll» IndopmaTrka, ynpasiiHHS Ta 00UMCIOBaiIbHA TexHika No50

Ne/Ne (11 12 13 14 15 16 17 18 19 20
39 0,0454 10,0600 |0,0600 |0,0602 10,0603 ]0,0604 10,0606 |0,0606 |0,0900 |0,0902
40 0,0449 10,0594 10,0594 10,0597 10,0597 10,0598 |0,0600 |0,0600 |0,0892 10,0893

Taén. 5. Imnupuueckas mampuya napnvix cpasnenuii (cmoaoyot 21-30)
o/Ne 21 22 23 24 25 26 27 28 29 30

2,5160 12,5219 |3,3608 3,3744 13,3897 3,4160|5,3796 |5,4084 |5,4282 |5,4407
2,5097 12,5157 |3,3524 |3,3660 |3,3813 [3,4075 15,3663 |5,3949 |5,4147 |5,4272
2,5054 12,5114 |3,3467 |3,3603 |3,3755 3,4017 15,3571 |5,3857 |5,4054 |5,4179
2,4979 12,5038 |3,3366 3,3501 |3,3654 3,3915 |5,3409 5,3694 |5,3891 |5,4015
2,4978 12,5037 3,3365 |3,3500 |3,3652 3,3913 |5,3407 |5,3692 |5,3889 |5,4013
1,8750 (1,8794 12,4901 [2,5002 |2,5116 |2,5310 (3,9478 |3,9689 (3,9835|3,9927
1,8716(1,8760 |2,4856 [2,4957 |2,5070 [2,5264 |3,9406 (3,9617 |3,9762 (3,9854
1,8653 (1,8697 [2,4773 2,4873 |2,4986 |2,5180 3,9274 |3,9484 (3,9629 |3,9720
1,8636 (1,8680(2,4750 2,4850 |2,4963 2,5156|3,9237 |3,9447 |3,9592 |3,9683
10 1,8630 (1,8674 2,4742 |2,4842 2,4955 [2,5148 |3,9225 13,9434 3,9579 3,9670
11 1,8600 (1,8644 (2,4702 |2,4802 |2,4914 12,5108 [3,9161 |3,9370 [3,9515|3,9606
12 [1,385211,3885[1,8281 [1,8355 [1,8438 [1,8581 [2,8664 [2,8818 [2,8923 [2,8990
13 1,3850(1,3882|1,8277|1,8351 (1,8434 |1,8577 [2,8659 2,8812 [2,8918 |2,8985
14 1,3799 (1,3832(1,8210 |1,8284 |1,8367 |1,8509 [2,8553 |2,8706 [2,8811 |2,8878
15 1,3792 (11,3824 (11,8201 |1,8274 (1,8357 |1,8499 [2,8538 |2,8691 [2,8796 |2,8863
16 1,3769 (1,3802 |1,8171 (1,8244 |1,8327 (1,8469 |2,8491 [2,8643 [2,8748 |2,8815
17 1,3726 (1,3758 |1,8114 |1,8187|1,8269 |1,8411 [2,8401 |2,8553 [2,8657 |2,8724
18 [1,37171,3749[1,8101 [1,8175 [1,8257[1,8398 [2,8382 [2,8533 [2,8638 [2,8704
19 1,0075(1,0099 |1,3144 (1,3341 |1,3402 |1,3505 [2,0152|2,0259 [2,0332 |2,0379
20 [1,0059]1,0083 [1,3123 11,3320 1,3380 [1,3483[2,0119 [2,0226 [2,0300 [2,0346
21 [1,0000]1,0053 [1,3085[1,3137[1,3341 [1,3444[2,0060 [2,0167 [2,0240 [2,0287
22 0,9947 1,0000|1,3054 (1,3106|1,3310 (1,3412{2,0013 [2,0119{2,0193 |2,0239
23 10,76431]0,7660 [1,0000[1,0070 [1,0115[1,01921,5196 [1,5277|1,5332[1,5367
24 0,7612 10,7630 10,9930 (1,0000 |1,0075 (1,0152|1,5135 |1,5215|1,5271 [1,5306
25  0,7496 10,7513 10,9886 (0,9926 [1,0000 [1,0107 [1,5067 [1,5147 [1,5202 [1,5237
26  0,743810,745610,9811(0,9850[0,9894 [1,0000 [1,4952 [1,5031 [1,5086 [1,5120
27 0,4985 10,4997 10,6581 |0,6607 10,6637 [0,6688 |1,0000 (1,0083 {1,0119 (1,0142
28  0,4959]0,497010,6546(0,6572 10,6602 [0,6653 [0,9918 [1,0000 [1,0066 |1,0089
29 0,4941 (10,4952 10,6522 (10,6549 |0,6578 0,6629 [0,9882 (0,9934 |{1,0000 (1,0053
30 0,4929 (10,4941 10,6507 0,6534 10,6563 (0,6614 [0,9860 (10,9912 0,9948 |1,0000
31 0,4886]0,489710,6450 10,6476 [0,6505 [0,6555 [0,9774 [0,9825 [0,9860 [0,9883
32 0,2994 10,3001 ]0,4000 [0,4016 0,4034 (0,4066 [0,6204 10,6237 10,6259 10,6274
33 10,2994]0,3001 [0,3999 |0,4015 [0,4033 [0,4065 [0,6203 |0,6235 10,6258 [0,6272
34 [0,2984]0,2991 [0,3986|0,4002 [0,4020 [0,4052 10,6183 [0,6215 ]0,6238 0,6252
35 0,2799 10,2806 10,3858 [0,3874 10,3892 (0,3922 10,5890 (0,5922 10,5943 (0,5957
36 [0,2793]0,2800(0,3850 10,3866 [0,3884(0,3914(0,5878 [0,5910(0,5931[0,5945
37 0,0984 0,0987 10,1341 (0,1346 (10,1352 (10,1363 (0,2179 10,2191 |0,2199 10,2204
38 0,0907 [0,0909 10,1295 (10,1301 {0,1307 |0,1317(0,2106 10,2117 |0,2125 10,2130
39 0,0905[0,09071[0,129210,1297]0,1303 [0,1314 [0,2101 [0,2112 [0,2120[0,2124
40 0,0896 0,0898 10,1280 (0,1285 10,1291 (0,1301 |0,2080 |0,2091 |0,2099 10,2104
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Taén. 6. Imnupuueckas mampuya napuvlx cpasnenuii (cmonoyot 31-40)
Ne/Ne (31 32 33 34 35 36 37 38 39 40

5,7112 19,7134 19,7155 9,7470 [10,0704{10,091128,0964]29,066429,137629,4180
5,4760 19,6893 19,6914 [9,7228 [10,0454]10,066028,0272[28,9949(29,0659(29,3456
5,4666 19,6727 19,6748 19,7062 [10,0282|10,0488|27,979728,9458(29,0167|29,2959
5,450119,643519,6456 19,6768 [9,9979 [10,0185[27,8959[28,8591[28,9298[29,2082
5,4499 19,6430 19,6452 19,6764 [9,9975 |10,018027,8947|28,8579|28,9286/29,2069
4,0286 16,7620 16,7635 (6,7854 17,3180 {7,3331 21,4171{22,1591(22,2135|22,4280
4,0213 16,7497 16,7512 |6,773017,3046 [7,3197 |21,3782122,1188|22,173222,3873
4,0078 |6,7271 16,7285 16,7503 |7,2801 |7,2951 21,3069[22,0451|22,099322,3127
4,0040 6,7208 [6,7223 [6,7440(7,2733 [7,2882 [21,2871[22,024722,0788[22,2920
4,0028 [6,7186 16,7201 16,7419 7,2709 |7,2859 [21,2803(22,0177|22,0718|22,2849
3,9962 16,7077 16,7092 16,7309 [7,2591 [7,2740 |21,245921,9821|22,0361(22,2489
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8 MoauduuupoBaHHBIH METO]T aHAIN3a Hepapxuii (Bepcuu 2, 3)

Ne/Ne 31 32 33 34 35 36 37 38 39 40

12 2,9251 4,8691 14,8702 14,8860 5,0483 [5,0587 [15,2618]16,6231|16,6642(16,8258
13 2,9246 4,8681 14,8692 14,8850 15,0474 |5,0578 [15,2589[16,6199/16,6609/16,8225
14 2,9138 4,8502 14,8513 14,8670 15,0288 [5,0391 [15,2029]16,5589|16,5998|16,7608
15 2,9123 14,8476 14,8487 14,8645 15,0261 [5,0365 [15,1949]16,5502(16,5910[16,7520
16 2,9074 14,8396 4,8407 |4,8564 15,0178 [5,0282 |15,1699]16,5229(16,5637|16,7244
17 2,8982 14,8243 14,8254 14,8410 15,0019 [5,0122 [15,1220[16,4707|16,5114{16,6715
18 2,8963 14,8211 14,8221 14,8378 14,9986 [5,0089 [15,1119]16,459716,5003(16,6604
19 2,0561 [3,3549 |3,3556 (13,3665 13,5891 |3,5965 [10,2050[11,0791|11,1065(11,2144
20 2,0528 13,3495 13,3502 |3,3610 {3,5833 |3,5906 |10,1886|11,0612(11,0885[11,1963
21 2,0468 [3,3396 (3,3403 |3,3511 |3,5727 {3,5800 {10,1585[11,0285|11,0558|11,1633
22 2,0420 (3,3317 3,3324 |3,3432 13,5642 |3,5715 [10,1345[11,0024{11,0296|11,1368
23 1,5504 12,5001 |2,5007 [2,5088 [2,5918 [2,5971 |7,4591 |7,7195 |7,7386 [7,8138
24 1,5442 2,4901 [2,4906 [2,4987 [2,5814 |2,5867 [7,4289 |7,6882 [7,7073 [7,7822
25 1,5373 12,4788 2,4793 |2,4874 [2,5697 |2,5750 |7,3952 |7,6534 [7,6723 [7,7469
26 |1,5255[2,4597 2,4603 [2,4682[2,5499 [2,5552 |7,3381 [7,5942 [7,6130 [7,6871
27 1,02321,6119[1,6122|1,6174[1,6977 |1,7012 14,5886 4,7490 14,7608 |4,8071
28 1,0178 11,6034 1,6038 |1,6089 |1,6887 [1,6922 4,5642 14,7237 |4,7354 |4,7815
29 1,0142 |1,5976 [1,5980 |1,6031 |1,6826 |1,6860 |4,5475 |4,7064 |4,7181 |4,7640
30 1,01191,5940 [1,5943 [1,5994 [1,6787 |1,6821 14,5370 |4,6955 4,7072 14,7530
31 1,0000|1,5799 [1,5802 [1,5853 [1,6374 [1,6672 |4,3386 [4,6536 |4,6651 |4,7105
32 0,6330 |1,0000 |1,0032 |1,0064 [1,0392 |1,0413 [2,6310 [2,7957 [2,8027 [2,8299
33 10,6328[0,9968 [1,00001,0062 [1,0390 [1,0411 [2,6304 [2,7951 [2,8020 [2,8293
34 [0,6308[0,9936(0,9938[1,0000 [1,0357 [1,0378 [2,6219 [2,7861 [2,7930 [2,8202
35 0,6107 10,9622 10,9625 10,9655 [1,0000 |1,0050 [2,5379 12,6261 [2,6326 2,6581
36 |0,59980,9603[0,9605 [0,9636 [0,9950 [1,0000 [2,5328 [2,6208 [2,6272 [2,6527
37 0,2305 /10,3801 ]0,3802 10,3814 10,3940 [0,3948 [1,0000 [1,0373 |1,0399 |1,0498
38 0,2149 10,3577 10,3578 10,3589 10,3808 10,3816 |0,9640 |1,0000 |1,0054 |1,0150
39 [0,2144[0,356810,356910,3580[0,3799 [0,3806 [0,9617 [0,9946 [1,0000 [1,0126
40 0,2123 10,3534 10,3534 10,3546 10,3762 10,3770 10,9526 10,9852 10,9876 |1,0000

s BocCcTaHOBJIEHUSI BECOB AJITEPHATUB 10 MoaundunupoBanHas Moaeb 2 [3]

IJIOXO COTJIACOBAHHOM MaTpuIle MapHBIX CpaB-
HEHUH BOCIIOJIB3yeMCsl CICAYIONIMMH MOIU(H-
KarusamMu Mozeneit 2 u3 [3] u moaenu us [4]:

Mogens mnpenctaBiseT coOoOi CleayrOIIyIo
3aJ1auy JIMHEWHOTO MPOTrpaMMHUPOBAHUS:

mlnzz 5V (1)
(i)l
— Yy SO =Y, <y, ;20
(i,))el 4] (2)
a<w, i=l,n,

rIe o — 3aJaHHOE MOJIOKUTEIBHOE YHCIIO, o > 1;

,,i =1,n, Y;»V(i, j)€ A— mepemMeHHbIE 3a1a-

YM JITHEWHOTO NIPOrPaMMHUPOBAHUS; 7 — 3a/1aH-

HBIE BECOBbIC KOA((PHUIIMEHTHI.
mm ( z Z

i f’A\ s

MoaunduniupoBaHHas MOACIb [4]
[IpencraBnsier co0oil MOCIENOBATEIBHOCTH
3a/1a4 JIMHEMHOr0 NpOrpaMMHUPOBaHHUS:

ln;/;.+Afj SW,-W, Sln;/;.+A:./.,

0< A} <In(1+IA (1)),

w. 20,
rae W,-J-,All-j,Azl-j — IIEpEMEHHBIE 3aJa4yM JIMHEH-
HOTO TPOTPaMMHPOBaHMs; [,m — HaATypadbHbIE
YHuCJa, IMOCIEI0BATEIbHO MPUHUMAIOIIUE 3HA-
yenus (1; 1), (1; 2), (2; 1), (2; 2) u 1. 10.; Ai(x),
Ay(x) — 3a7aHHBIC YUCIIOBBIE CKAISPHBIC (YHK-

i=1,n,

—C,, DL DAY 3)
(U)E\A\
0= A} > In(1-mA,(m)), (4)

UM HAaTypAJIbHOIO apryMeHTa, NMPUHUMAIOIINE
HeoTpularenbHble 3HaueHus; C, K03 (-
(bUIUEHT, ONPEIESNIOMIUNACS U3 OTHOIICHHUS:

In(1+7-A, (1)) =C, In !

(I—m-A,(m))’
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7j — 3aJJaHHBIE BECOBbIE KOI(DPUIIUEHTHI.

[Ipn ucnons3oBanuu 3amad (3)-(4) mist 1o-
ucka BecoB QyHKIMHU Ai(x), Ay(x) 3amarores Ta-
KM oOpa3oM, uto 3HaueHus ['Ai() u m-Ay(m)
Ha KaxaoW urepanuu (IpU KaKJI0M MOMBITKE
pelieHus 3aJaud  JUHEMHOro IporpaMMmu-
poBanust (3)-(4)) Bo3pacTaroT B HEOOIBIIIOM CO-
OTHOIIEHMH K UX MPEIbIIylIeMy 3HAYCHUIO, a
Ha TIEPBOY HTEpaIy MPUHUMAIOT MHHHUMAILHO
BO3MOXKHbIE 3HaueHHs. MTepanuum mnpekparia-
I0TCS TIPU TIEPBOM YCIICIITHOM PEIICHUHU 3aJ1a4d
nuHerHoro nporpammupoBanus (3)-(4). Ilocne

3TOro Beca @ ,i=1,n OOBEKTOB HAaXOAATCS U3

COOTHOILIEHHUS a)l.* =" Jg=1Ln.

B ¢dyuakmumonanax (1) u (3) 6putn 1006aBIECHBI
BeCOBBIE KOY()(DUIIMEHTHI 7j;, 3HAYEHHs KOTOPBIX
3aaBaIMCh corjiacHo Ttabuune 7. Takoi crmocod
3aaHusl  KOD(QQUIUEHTOB Fj; COOTBETCTBYET
OCOOCHHOCTSIM AMIUPHUYECKON MATpUILI Tap-
HBIX CPaBHEHUH, JJIEMEHTHI J;* KOTOPOH TeM
00JIbIlIe «3alIyMJIEHBD», YeM OOJbIlle 3HAaYCHHE
%11
(% — naeanbHOE 3HAYEHHE YMIIMPHUYECKOTO KO-
s¢puunenta). Habop 3HadeHuil r; B Tabuuie
HE SIBJISIETCS €IMHCTBEHHO BO3MOXKHBIM U OII-
TUMaJIbHBIM JJI1 JAHHOTO IpUMEpa, OAHAKO, KaK
OyZeT MOKa3aHO dajee, IMO3BOJSIET IOJYYUTh
pemieHrue HamMHOTO 3¢ (deKTUBHEE, YeM pele-
HUE, MOJIYYCHHOE C TOMOIIBIO KJIACCUYECKOTO
Merona. [louck addexTnBHOrO BapmaHTa 3aja-
HMS BECOBBIX KOA((UIIMEHTOB 7 ABIAETCS Clie-
JYIOIIEeN 3ajayell CTaTUCTUYECKOr0 MOJEIIHPO-
BaHUs: HEOOXOAMMO JUIsi MaKCUMAIBHO IIUPO-
KHMX JIOIYCKOB M3MEHEHHs MapaMeTpoB, oIpe-
JENSIOMNUX CTAaTUCTUYECKUN 3aKOH (CTaTHCTH-
YeCKUE 3aKOHbI) UCKAKEHUS HJealIbHbIX 3Haue-

HUI KOY(DPUIIMEHTOB J; KaK (QyHKLUH IapaMeT-
pa |~—1|, ¢ MOMOILBIO CTATUCTHYECKOTO MOJE-
JUPOBaHUSl OINPEAETUTh YCPEAHEHHbIE 3Haue-
HMs BECOB 7j; Kak (yHKuuI0 mapamerpa |);*—1|
(He mHapymas OOIIHOCTH, MOXXHO paboTaTh
TOJNBKO C J*>1; %* — oneMeHT sMIupUYEcKoil
MaTpUIIBI TAPHBIX CPABHEHHIA, TO €CTh HCKa-
’KeHHoe 3HadeHue Kod(pdunuenta %;). Ilpu
3TOM HEOOXOIUMO TMPEeITyCMOTPETh METOIUKY
OIpoca 3KCIEPTOB, MO3BOJSIONIYIO ONPEIEIUTD
JUI KaXJO0r0 KOHKPETHOTO Cilydasi COOTBETCT-
BYIOIIMM JMana3oH HW3MEHEHHUS OIpe/elIeHHbIX
BBIIIIE ITAPAMETPOB.

Taon. 7. 3nauenus eecosvix KoIpguyuenmos

7ij 8 3agucumocmu om y;*

NHTepBal NpUHAMLIEKHO-

- 3uauenue r;
CTH ¥;
1 1000,000
(1;1,1] 250,000
(1,1;1,3] 100,000
(1,3;1,6] 52,632
(1,6:2] 32,258
(2;2,5] 21,739
(2,5;3,1] 15,625
(3,1;3,8] 11,765
(3,8;4,6] 9,174
(4,6;5,5] 7,353
(5,5:6,5] 6,024
(6,5;7,6] 5,025
(7,6;8,8] 4,255
(8,8;10,1] 3,650
(10,1;00) 3,165

Beca, naiineHHple ¢ TTOMOIIBIO MOJIUDHIIH-
poBannoit monenu 2 [3] (2)-(3), nmpuBeneHs B
tabnuie 8. YriioBoe paccTosiHue d sl HaleH-
Horo Habopa coctasiusiet 0,03395.

Taon. 8. Beca anomepnamue, Hail0eHHblE C ROMOUBIO MOOUGUUUPOSaHHOU moodenu 2 [3]

Ne | Bec anbrepHaTuBsbl | Ne | Bec anbrepHaTuBbl | Ne | Bec anbrepHaTuBbI | Ne | Bec ajibTepHATHBBI
1 10,03432438 11 (0,02540454 21 10,01362760 31 (0,00645089
2 10,03423995 12 10,01893249 22 10,01358675 3210,00390892
3 10,03410050 1310,01892862 2310,01031444 33 10,00389652
4 10,03397955 14 0,01885955 2410,01027286 34 (0,00388402
5 10,03397747 1510,01883784 2510,01019712 3510,00375023
6 (0,02568419 16 [0,01876416 26 10,01011917 36 (0,00374254
7 10,02563750 17 0,01870522 27 10,00660095 37 (0,00128182
8 10,02555155 1810,01869276 28 10,00656583 38 10,00123567
9 0,02545385 19 (0,01372079 29 10,00652721 39 (0,00123567
1010,02544574 20 10,01369876 30 0,00650858 40 (0,00123567

Beca, HaiineHHBIE C TOMOIIBIO MOIUDHIIH-
poBaHHOU Mojnenu u3 [4], mpuBeaeHB B TaOIU-
e 9 (umMeeTcst B BUAY MEPBOE MOJTYyUYEHHOE OTI-
TUMAJIbHOE pElICHHE 3aJady JIMHEHHOro mpo-

rpammupoBanus (3)-(4)). YrimoBoe paccTossHUE
d st HaiieHHoro Habopa coctasiser 0,02941.



10 MoauduuupoBaHHBIH METO]T aHAIN3a Hepapxuii (Bepcuu 2, 3)
Taon. 9. Beca anbmepnamus, Hail0eHHbLE C ROMOUBIO MOOUPUUUPOGAHHOU mooenu [4]
No | Bec anbTepHaTuBbl | Ne | Bec anbTepHaTuBbl | Ne | Bec ajnbTepuaTuBbl | Ne | Bec anbTepHATUBBI
1 10,05615910 11 (0,04161281 21 10,02232223 31 (0,01083834
2 10,05602195 12 0,03101129 22 10,02226921 32 |0,00676883
3 10,05585637 1310,03100534 23 10,01692297 33 10,00676735
4 10,05559492 14 0,03089221 24 10,01684726 34 10,00674554
5 10,05559250 15 10,03084095 2510,01673181 3510,00651328
6 10,04206997 16 10,03073600 26 |0,01660359 36 10,00650016
7 10,04199362 17 0,03063946 27 10,01108935 37 (0,00242244
8 10,04180634 18 10,03061922 28 0,01103145 38 10,00234223
9 10,04169403 19 (0,02248891 29 10,01095936 39 (0,00232957
10 10,04167940 20 10,02243891 30 10,01093418 40 10,00230753
Beca, HalizeHHbIE C TOMOIIBIO KJIACCH- BEHHOMY YHCIY), NpUBENEHbI B TaOmwmie 10.

YECKOro Metoja (MOMCK BECOB KaK 3JIEMEHTOB
cOOCTBEHHOTO BEKTOpa MaTpHUIlbl MAPHBIX CpaB-
HEHUI, OTBEYAIOIIET0 MAaKCHMallbHOMY COOCT-

YrnoBoe paccrosiHue d A HaiieHHoro Habopa
cocrtaBiszeT 0,04390.

Taon. 10. Beca arvmepnamue, Hail0eHHblE C NOMOWLIO KIACCUYECKO20 MEMOOa

Ne | Bec anbTepHaTuBbl | Ne | Bec anbTepHaTuBsbl | Ne | Bec asnbTepHatussl | Ne | Bec ajbTepHAaTHBBI
1 10,05726581 11 (0,04208118 21 10,02204579 31 (0,01033667
2 10,05705924 12 10,03109608 22 10,02199056 32 10,00627693
3 10,05695368 13 (0,03108544 23 10,01652470 33 10,00627460
4 10,05675853 14 10,03096720 24 10,01644686 34 10,00625348
5 10,05674753 1510,03094626 2510,01636132 35 10,00597320
6 (0,04247502 16 (0,03089083 26 10,01623327 36 (0,00595771
7 10,04236842 1710,03078902 2710,01057770 37 10,00214060
8 10,04222084 18 [0,03076389 28 10,01052014 38 (0,00203433
9 10,04217536 19 (0,02215886 29 10,01048032 39 (0,00202903
10 ]0,04215562 20 10,02212002 30 10,01045470 40 10,00200928

Takum o00pa3zoMm, ¢ MOMOIIBID MOIUPHUIH-
poBaHHBIX Mozened 2 w3 [3] m Moamduu-
poBanHOW Monenu u3 [4] Hamum Beca Oomee
s dexTuBHBIC IO Mepe d, 4YeM Beca, HalIeHHbIE
C MOMOIIBI0 KJIACCHYeCKoro merona. Bo Bcex
HaWJIeHHBIX Ha0opax moOeauTens ompeaeiacH
KOPPEKTHO — abTepHATHBA MO HOMEPOM 1.

CratucTuyeckre MCCIEAOBAHUS IOKa3aiu
pocT 3((PEeKTUBHOCTH [aHHBIX METOJOB IO
CPaBHEHMIO C KJIACCUYECKUM IPH YBEIUYEHHUH
KOJIMYECTBA allbTepPHATUB (MOTy4YEHHOE 3Haue-
HUE Mepbl d MPHU KCIOJIb30BAHUU 3TUX MOJIEeH
B cpenHeM B 3-4 pas3a MeHbIIe, YeM IpU HC-
MOJIb30BAHUU KJIACCHYECKOI0 MeToJa MpU KO-
nnuectBe anprepHatus 70). Cieqyer oTMETUTD,
YTO BO BCEX MPOBEACHHBIX KCIIEPHUMEHTaX MPH
OJIMHAKOBOM criocobe 3a1aHus Kod3(hPUIIMEHTOB
rj MoauHUUUpoOBaHHAs Mozaenb u3 [4] naBana
Oosee TOYHOE pelieHue Mo Mepe d, 4eM MOIH-
¢dunmupoBanHas Monenb 2 u3 [3], HO BCieCTBHE
CJIO’)KHOCTH MOJenH u3 [4] Ha HaXOXJEHUE Be-
COB C €€ TTOMOIIIbI0 BpeMEHH TPeOOBaIOCh B He-
CKOJIBKO pa3 OoJIbIlle, YeM MPH HCIOIh30BAHUH
Mozenu 2 u3 [3]. MoxHO caenmaTth BBIBOJI, YTO
UCIIONIb30BaHHWE B JTOM Cllydyae Ha MpaKTUKE
Mozenu u3 [4] BMecto moaenu 2 u3 [3] o6ocHO-
BaHHO TOJBKO TOT/Ia, KOTJIa TOYHOCTH BOCCTa-

HOBJICHHBIX C TTOMOIIbI0 MoJienu 2 u3 [3] BecoB
HE JIOCTaTOYHO.

1.2 MMAMU (BTOpas Bepcus).

HckaxxeHue J; 3aBUCUT OT JBYX (HaKTOPOB:
Pa3MEpPHOCTH SMIIUPUYECKON MATPHUIBI TAPHBIX
CpPaBHEHUH M BEIMYMHBI 3HaueHus ) —1. Takoe
coueTaHue (aKTOPOB UCKAKEHHUS MOKET UMETb
MECTO, KOrJa JKCHepT (PKCHEPThI) IMOITAITHO
OJIOKaMUu pa3MEepHOCTBIO OT 7X7 1o 9%9 3amon-
HSIOT SMIMPUYECKYIO MaTpUIly MapHBIX CpaB-
HEHUH M OIIMOAaroTcs TeM OOJIbIIE, YEM W3
OoybLIIET0 YHWCNAa aJbTEPHATUB BBIOMPAIOTCS
MPOU3BOJIbHBIE 7+9 albTepHATUB [JIs MAPHBIX
CpPaBHEHUU.

MMAMU (BTopas Bepcusi) peau3yeTcs B He-
CKOJIBKO 3TaroB.

Oman 1.

[To ucxogHOM >MIUPUYECKON MaTpHIE Hap-
HBIX CPaBHEHUH C HCIIOJIB30BAHUEM MOJEIEH
ONTUMM3AINH, ONPENCIECHHBIX MPH ONUCAHUU
MMAMU (Tperbst Bepcusi), HaXOIATCS OLIEHKH

BECOB @), anbTepHAaTuB A,i=1m.
ATNbTEpHATUBBl YIOPSAIOYUBAIOTCS B COOT-

BETCTBUHM C YOBIBAHUEM 3HAUYEHUN @, , i=1,m.
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Oman 2.

Beibupatorcs Hammyumue mp (mp<l5) anb-
TEPHATUBBI M JJI1 HUX DKCIEPTY (KcCIepram)
IpejiaraeTcsi 3aHOBO IOCTPOUTH ASMIUpHUYE-
CKYIO MaTpUIly TapHBIX CPABHEHUH.

Ilpumeuanue. B n3BeCTHOM aBTOpaM JUTEpa-
Type 4uciio 15 — MakCuMalnbHOE BCTpeUaroniee-
Cid YKCIIO allbTEPHATUB, KOTOPOE TO3BOJISIET
KOPPEKTHO PEIIUTh MPAaKTHUYECKYIO 33734y BbI-
Oopa HawIydIiedl aabTePHATUBBI C TMOMOIIBIO
kiaccnueckoro MAU.

Janee s BHOBb IOCTPOEHHOM MATpUIIbI
MapHBIX CPAaBHEHUH MOBTOpsETCS Jtan 1.

Oman 3.

Jng m3 (m3 < 7+9) nydmux anpTEpHATUB,
ONpEeAEICHHbIX Ha JTane 2 BHOBb IKCHEPTOM
(3xcnepTamMu) OIpeAenseTcss MaTpulla MapHbIX
cpaBHeHuU. [lo 3TOM MaTpulEe ¢ MOMOIIBI MO-
Jiefeil ONTUMHU3AIUH, OMPEAENICHHbIX MPU OIHU-
canun MMAMU (TpeTbsi Bepcusi), OLIEHUBAIOTCS
Beca ajJbTepHATUB. Jlydmieil sBiIgeTcs anbTep-
HATUBA C HAUOOJBIIIM BECOM.

3amaya CTATUCTUYECKH 3HAYUMO pelieHa
MpaBUJIbHO, €CJIIM Ha 3Tafne 3 SMIHpUYEcKast
MaTpulla MapHBIX CpPaBHEHHI oOKa3aiach XOpo-
110 COrJIaCOBAHHOM.

Hns s¢pdextuBnoro npumenenuss MMAU
BTOPOIl BepCUU JOHKHBI ObITh pEIIeHbI 3aJauH,
aHanoruyHele 3agadam 1, 2 MMAW tpetweit
BEPCHH.

Ipumeuanue. Tlpn UCTIONB30BAaHUH MOAU(U-
LIUMPOBAaHHBIX MOjEJe onTuMu3auuu (B 4Yact-
HOCTH 2 u3 [3] u Mozaenu u3 [4]) OIlEHKH BECOB
[0 VYIJIOBOH Mepe MOryT OBITh JIOMYCTUMO
OJMM3KM K WACATBHBIM M TIPH IJIOXO 00YCIo-
BIICHHOM OMIIMPUYECKOM MaTpULE IMapHbIX
CpaBHEHHUM, Korjga d4ucio A* — m sBISeTCS
OonbIlle JOMYCTUMOro (mMXm — pa3MepHOCTh
SMIUPUYECKON MaTPUIbl MapHBIX CPABHEHUM, a
A* ee MakcUMalbHOE MOJIOXKUTEIBHOE COO0-
CTBEHHOE 4ucio). Torna xKpuTeprueM Mpou3BoO-
JBHOTO pElIeHUs 3a/adydl MOXET ObITh CTaTu-
CTHUYECKUI  MOAM(DUIIUPOBAHHBIM  KPUTEPH

M [3], B XOTOPOM KaK[0€ CIIaraeMoe, Onpeze-

agemoe J;*>1 Oyner yMHOKAaThCs HE Ha MOCTO-
SIHHBIA KOA(PPHUIMEHT, a Ha KO3 PHUIMEHT 3aBU-
CALIMI OT BeNUYUHbI );*—1 (ueM MeHbIne J*—1,
TE€M OH OOJIBIIIE).

BepxHue TpaHUIBI TOMYCTUMOTO 3HAYCHHS
MOJTU(DHUIIMPOBAHHOTO KPHUTEPHUS HAXOJATCS B
pe3ynbTaTe CTAaTUCTHYECKOTO MOJICTHPOBAHUS
P 3aJaHHBIX MAapPaMETPUICCKUX BEPOSTHOCT-
HBIX 3aKOHAX MCKa)KEHWS MICAIBHBIX 3HAUYCHUN
%;. Pe3ynpTaTel MOJEIUPOBAHUS JOJKHBI OBITh
3aJlaHbl B BUJE COOTBETCTBYIOLIUX TAOJHII, TAC
BEPXHHE TPAHUIIBI JIOMYCTUMOTO 3HAYCHUS MO-

JUGHUIMPOBAHHOTO KpUTEpHst M; ormpenens-
IOTCSl TAPaMETPUIECKUM BEPOSTHOCTHBIM 3aKO-
HOM, 3HA4CHHsI MapaMeTpPOB KOTOPOrO Haxo-
JATCS B 3aJ]JaHHBIX WHTepBanax. s adpdexTus-
HOT'O HCIIOJIB30BaHHUS 3JTHUX Ta6JII/II_I (aHanora
OTIpEIEIICHUs] XOPOIIO COTIIACOBAHHBIX dMITHPH-
YECKUX MATPUII MAPHBIX CPAaBHEHU) HEOOXOIU-
MO 3KCHCPTHBIM IMYTEM ONPCACIUTHL THII ITapa-
METPUYECKOTO BEPOSTHOCTHOTO PacHpeaciICHHS
1 BCPXHUC I'PaHUILIBI 3HAYCHUH eTro mapamMeTpoOB,
OTIPENIENSIONIUX ero HauboJee <OKeCTKHil» Ba-
pHUaHT.

2. MoguduumpoBaHHbIN MeTOA aHanu3a
mepapxuu (o6wmn cny4van)
PaccmoTpuM nepeBo nepapxui.

Puc. 2. /lepeeo uepapxuu Caamu
[Toctpoenue nepeBa nepapxuii [6], Hax0Xke-
E::—frl
@,
COOTBETCTBUHU C OOIIENPU3HAHHBIMU TpeOoBa-
HUSIMU K METOJly aHanu3a uepapxuii [7-9]. Mo-
quuKalnus METoJla OTHOCUTCA K aJIrOpUTMam

HaxXO0XJICHUA BCCOB

HHUE BCEX BCECOB B BHUJIC PCAIN3yECTCA B

E;(Aj):a);j,izl,_m,jzl,_m, I caydasi, KO-

I'Zla YUCII0 aJbTEPHATUB JOCTATOYHO
BenuKo. PaccMoTpum  ajanranmio - Bepcuil
MMAMU, BeneHHBIX 1715 1BYXYPOBHEBOM CTpPYK-

TYPBL.
B 5TOM ciayyae Ha HM)KHEM YpPOBHE MMEEM 71,

OMIIUPUYECKUX MATPULl IAPHBIX CPaBHECHUH,
KaKJlasg U3 KOTOPBIX COOTBETCTBYET OJTHOMY W3

KpUTEPHEB HIWKHETO ypoBHs E, j=1,m . Tlo
Kaxaoi j-toil (j=1,m_ ) sMnupuueckoid mar-
pHUIle TapHBIX CpPaBHEHUM HEOOXOAMMO HaWTH
Beca E;(4),i=1,m, KOTOpbIC HCIONB3YIOTCS
JUIS

1 . o
@ (4;),i=1,m, MakCHMaIbHBII H3 KOTOPBIX

HaxXOXICHUA  PEIYJIbTHPYIOIIUX BCCOB

oTmpeeNseT HAIY4IIyl0 allbTePHATUBY.

O600menue Bcex Bepcuiit MMAMU Ha o0mmii
Cllydail SIBISIETCS OYEBUIHBIM: B KaXKIOW Bep-
CHUH MOJCIIM OIITUMHU3AIUU CTPOATCA HE IO OM-
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HOM JMIIMPUYECKONW MAaTpUIE IApHBIX CpaBHE-
HUM, a IO KaXJO0i M3 SMIUPUYECKUX MATPHIL
MIapHBIX CPAaBHEHUM.

[Ipu 3TOM HEOOXOAUMO yUYECTh CeAyIOoLIee:
1. Hdnsa Bcex moaudukanuit MMAU Ha kaxxaom
JTame JOJKHAa OBITh IpOBEIEHAa COOTBET-
CTBYIOIIIass HOPMHPOBKA OLIEHOK BECOB I10 KaX-
JIOM SMIIMPUYECKONW MAaTpUIE IMApHBIX CpaBHE-
HUU.
2. Cratuctuueckas s¢pdexkruBHocts MMAU
BCEX MOAM(UKANMKA I OOIIEero cirydasl B Iie-
JIOM HMXKE, Ye€M JUIsl IBYXYpPOBHEBOW CTPYKTY-
PBI, TIOCKOJIBKY CKa3biBaeTcs A(hQexT Hamoxe-
HUSl OLIMOOK OMpeJeNieHUs] BECOB M0 BCEM M-
MUPUYECKUM MATPHUILIAM MTAPHBIX CPAaBHEHUM.
3. MMAMU (Btopast Bepcus), 3G(HEKTUBHO pe-
maeT 3ajavy, €ClM €IMHAasl HaWIydllas anbTep-
HaTUBa A; IpU peanusaliii BTOPOro dTama oKa-
3aJlach B YHCJI€ MEPBBIX M3 aJIbTEPHATUB, a HA
TPEThEM 3Talle JePEeBO UEPAPXHUH OKa3al0Ch UH-
TErpajgbHO XOPOIIO COTJIacOBaHHBIM (C SMIUPU-
YEeCKUMHM MaTpUIaMU MapHbIX CpaBHEHUU pas-
MEPHOCTH 113 Xm3 Ha S-TOM YPOBHE HepapXuu).
4. lo;kHa OBITH CO3/aHAa METOJHMKA IKCIEPT-
HOT'O OIpoca, MO3BOJISONAas 000CHOBAHHO OIl-
peaeNuTh 3aKOH (3aKOHbI) MCKAXKEHUSI SMITUPHU-
YECKUX Y (3JIEMEHTOB SMIINPUYECKON MaTPULIBI
NapHBIX CPAaBHEHUIT), YTO MO3BOJMUT 3((HEeKTUB-

HO wucnonb3oBatb MMAW coOTBETCTBYIOLIUX
MoauUKaIii.

5. ®opmasibHast MOJEIb KaKI0M SMIIUPUIECKOU
MATpUIlbl TAPHBIX CPAaBHEHUM MOCIETHETO
YPOBHSI M€PAPXUU C TOYHOCTBIO J0 3aJaHus Ia-
PaMETPUYECKOTO BEPOSITHOCTHOTO pacipesene-
HUS UCKQXXKCHHS €€ DJIIEMEHTOB SIBISICTCS OJIHOM
U TOH XKe.

BbiBoabl

B nmanHO# craThe OBUTM TPEIIOKEHUBI MO-
mudukanun MAUW ni1s AByX cirydaes:
1) Uckaxenne wuaeanbHBIX 3HAYCHUH J; die-
MEHTOB MIIUPUYECKON MATPHUILIbI MAPHBIX CpaB-
HEHUH J;* He 3aBHCUT OT ee pa3mepoB. Mcka-
JKEHHE % HCTHHHOTO 3HAYECHHUA %
(Vy, 21,i#j) tem OGomnbuie, yeMm OGonblue %

OTJIMYAETCA OT €IUHMIIEL.
2) HckaxeHue J; 3aBUCUT OT IBYX (DaKTOpOB:
Pa3MEpPHOCTH SMITUPUUYECKON MATPHUIIBI TTAPHBIX
CPaBHEHUH M BEIMYMHBI 3HaYeHUA ) — 1.

Monudukammun MAUW npuBeneHbl s ABYX-
YPOBHEBOH HepapXuu, 3aTeM IMOJTyYeHHbIE pe-
3yJbTaThl AN THPOBAHBI JJISl OOIIETO CITyYasl.

B crarbe mpuBeaeHbl pe3yabTaThl CTATUCTH-
YECKUX MCCIICIOBAHUM, JOKa3bIBAOMIHNX AP (DeK-
TUBHOCTh JIAaHHBIX MOAM(UKAIMN IO CpaBHE-
HUIO ¢ KiaccuueckuM MAMU.
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