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YOK 519.71 + 519.24
BBK 22.1

O CPABHEHWUW CITYYAWHbIX BIYXXOAHUA!

I'psizuna E.H.2
(Vupeoicoenue Poccuiickoti akademuu nayk Uncmumym npobnem
ynpaenenus um. B.A. Tpanesnuxosa PAH, Mocksa)

B pabome cpasnusaromcs mpu memooa zcenepayuu mouex 8 ozpda-
HUYEHHOU MHO20MepHOU obracmu. Bce mpu memooa — Hit-and-Run,
Barrier Monte Carlo, Billiard Walk — npedcmasnsiom coboti ciyuaii-
Hble OYIHCOaHUSE NO 0ONACMU U NOPOACOAIOM ACUMNIMOMUYECKU PAG-
HoMmepHoe pacnpedenenue moyex. OOCyxrcOaromes Kpumepuu cpasHe-
HUSL MAKUX 2eHepamopos, NPediazaemcsi HO8blll Kpumepuii CPAGHEeHUs.
Ha ocnoge koI Guyuenma /icunu, u, Hakouey, NPUBOOSIMCIL Pe3yib-
mamovl CPABHEHUsI MEMOO08 8 MeCnOBblX 0ONACISIX.

KnroueBble cioBa: paHIOMH3HPOBAaHHBIE aITOPUTMBI, MeTol MoHTe-
Kaprno, mapkoBckue 1ien, cirydaiiHple OMy:KJaHWs, IPOBEpKa CTATH-
CTUYECKHX TUNOoTEe3, K03hduurent xunu.

1. MemoObI 2eHepayuu moyek

I'enepupoBanue TOYEK B OrpaHHMYEHHON 0OIACTH CO CIIOKHOU
reoMeTpHrell BOCTpeOOBaHO BO MHOTHX 3a/lauaX MOJEIHPOBaHUS CH-
CTEM, aHallM3a W CHHTE3a B 33Jladuax C HeolpeneJIeHHOCThIo [14, 12,
9,2].

XpoHonornyecku TepBbeIM siBisieTcs Meton Hit-and-Run [15,
13]. C muamMansHBEIME TpeboBaHusAMH kK obmactu Hit-and-Run e-
TOK B NMpUMEHEHUH U 3(PQeKTHBEeH Aaxke ISl HECBI3HBIX oOnacTei
[11]. OnHako, 4y/IOBUIIIHBIE OLIEHKHU JJII CKOPOCTH JOCTHKEHUS paB-

! Paboma ewvinonnena npu unancosoii noodepyicke PODU, zpanm Ne
14-07-00067 A. Aemop npusnamenvua b.T. Ionsaky 3a yennoe obcyscoenue
cooepoicanusi cmamobi.

2 [pasuna Enena Hukonaeena, Kanoudam Quuko-mamemamuieckux HayK
(Mocxkea, yn. Ilpoghcorosnas, 0. 65).

XI BCEPOCCUMCKAS IIKOJIA-KOH®EPEHIIUSA MOJIOJIBIX YUEHBIX
“YIIPABJIEHME BOJIbIIUMU CUCTEMAMM”



107

HOMEPHOTO pacrpeaeneHus [6] u HeyJOBIETBOPUTEIbHOE TTOBEICHUE
MeTOoJIa Ha MIPAKTHKE TOOYIMIO MPEIIOKUTH APYTHE anropuTMEL. [1o-
MIBITKH MCITONIb30BaTh UJIEW METO/Ia B BHYTPEHHEH ToukH [7], a UMeH-
HO, OapbepHBbIe QYHKIMHM W BIUCAHHBIC DJUIHIICOUIBI, IPUBEIH K Me-
toxy Barrier Monte Carlo [10]. DTOT MeToJ CyIIEeCTBEHHO IIPEBOCXO0-
mut Hit-and-Run B ckopocTu monydeHUs] MpUEeMIIEMO PaBHOMEPHBIX
TOYEK, HO BMECTe C TeM OoJjiee CIOKeH BBIYHCIHTEIhHO. HakoHer,
HenaBuuii Meton Billiard Walk [3] npomeMOHCTpUpOBai BBICOKYIO
3¢ GEeKTHBHOCTH Ha TECTOBBIX 337a4ax. B OCHOBY MeToza Jiery uiaen
Gas Kinetic Point Generator [5].

2. Cnocobbl cpasHeHusi

B nmanHO# paboTe MBI CHCTEMaTHYeCKH CPaBHHUBAEM BBINIEYIIO-
MSIHYThIE METOJIbI 10 PSIy KPUTEPUEB. B HEKOTOPBIX Cilydasx JOCTa-
TOYHO BU3YaJILHO OICHUTH MOJYYECHHBIC TOYKH B MPOCKIIMH Ha MOKa-
3aTeNIbHYI0 JIByMEPHYIO IUIOCKOCTh. Yalie 1Mo BU3yalbHON KapTHHKE
CYIHUTH O PABHOMEPHOCTH BECbMa 3aTPYIHUTEIIEHO, TOTIa MBI CPABHH-
BaeM (PYHKIIMM PaCIPENeICHUs] CICIUAIBHO MMOCTPOCHHBIX CITydaii-
HBIX BEJIMYHUH.

K momydeHHBIM TOYKaM MOXXHO TPUMEHSTH BECh apceHal Me-
TOJIOB TPOBEPKH CTATUCTHYCCKUX THIOTE3, B YaCTHOCTH, KPUTEPHUI
Komvoroposa-CmupHosa [4] u xputepuit x2 [8]. Kak npasmio, mo-
JOOHBIC TECTHI JAIOT OTPUIATEIIBHBIN PE3yJbTaT, BeAb NPU HEOOIb-
IIOM KOJIMYECTBE TOYEK MX paclpeiesieHne Jalleko OT PaBHOMEPHOTO.
[Moatomy Ha ocHOBe ko3¢ ¢urrenta Jxunu [ 1] npeayaraeTcss HOBBI
KPUTEPHiA, KOTOPHII XOPOIIO MOAXOANT JUTsI BBIOOPOK C pa3HBIM KOJIH-
YECTBOM TOYEK.

3. BbigoObI

B mpunoxeHusX mpu HEOOXOOMMOCTH TEHEPHUPOBATH TOYKU B
MHOTOMEPHBIX 00JACTSIX CO CIOKHOH reoMeTpuell JOCTHYb TapaH-
TUPOBAHHO PAaBHOMEPHOE paclpeiesieHUe TOYEK CTAHOBUTCS BBIUMC-
JUTENBHO Hepa3pelnMoi 3aaaueii. PaccMoTpeHHbIe criocoObl AaoT
WH)XeHepy O0oraTslif apceHaa CpeACTB sl MOTUBHPOBAHHOTO BBIOOpa
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aJIrOpUTMOB I'€HEpaLUU CIIy4alHbIX TOYEK.
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ON THE COMPARISON OF RANDOM WALKS

Elena Gryazina, Institute for Control Sciences of RAS, Moscow,
Candidate of Science (gryazina@gmail.com).

Abstract: We compare three methods for sampling in a bounded
multi-dimensional domain. All the methods — Hit-and-Run, Barrier
Monte Carlo, Billiard Walk — are random walks and they generate
asymptotically uniformly distributed samples. We discuss how to
compare between these generators and propose new criteria based
on Gini coefficient. Finally, we present comparison results for test
domains.

Keywords: randomized algorithms, Markov Chain Monte Carlo,
random walks, statistical hypothesis testing, Gini coefficient.
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