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PacwmpeHHaa aHHOTauma

MaHUNYyNMpPOBaHWE — 3TO CUTYaUMS, KOFAa BO BPEMA NPOLEAYPbl FO/I0COBAaHUA YY4AaCTHWUK BNMUCbIBAET B
6tonneTeHb HEMCKPEHHUE NPearoYTeEHUS, YTOObl JOCTUYL Jlyyllero Ans cebs ucxonda ros0CcoBaHMS.
Bbino aokasaHo B (Gibbard, 1973) u (Satterthwaite, 1975), uto nobana HeauKTaTOpCKasa npoueaypa
roIoCoBaHMA ABNAETCA MaHunyamMpyemoi. C Tex nop BO3HWK BOMPOC: €C/IM HeMaHUNyAupyemon
npoueaypbl He CylWecTByeT, TO KaKas Mnpolueaypa arperMposaHus OyaeT ABAATbCA HaMMeHee
MaHunyaMpyemomn?

3a 50 net 6bl1 onNybAMKOBAH UEAbI pag, paboT No MccnefoBaHUIO CTENEHUM MaHUMYAUPYeMoCTU
pas3nunuHbIX npoueayp arpermpoBanus: (Chamberlin, 1985), (Aleskerov, Kurbanov, 1999), (Pritchard,
Wilson, 2007) u 1.4. Yauwe Bcero B TakMx paboTtax paccmaTpuBasnMCb CKOPUHIOBble Mpoueaypbl
arperMpoBaHus, TO ecTb Npoueaypbl, Koraa KarKaasa anbTepHaTMBa B NPeAnouYTEHUAX YYaCTHUKOB
noJsiy4yasna Kakoe-To onpegenéHHoe Koanmyectso 6annoB, Nocae Yero Npomucxoann NoacyéT 6annos.

Hanpumep, B lNpaBuie OTHOCUTENBHOrO OONBLWIMHCTBA JlyyWas anbTepHATMBA B MNpPennouvTeHUsX
Yy4YacTHUKa nosyyaet 1 6ann, octanbHble — 0 6annos. B npasune bopaa ans cayyvas 3 anbTepHaTUB
Nyywas anbTepHaTUBa nosayyaet 2 6anna, BTopan aAydwan — 1 6ann, xyawas — 0 6annos.. Mobexaaer
aNbTEePHATMBA C CaMbIM BbICOKMM KonnyecTBoM 6as1n08. Mpumepbl Apyrux CKOPMHIOBbIX NpoLeayp
arpermpoBaHus: npoueaypa HaHcoHa, npaeuno Xapa, Opobpatowee ronocosaHme q=2 1 1.4,

Ho uTo, ecan paccmoTtpeTb 6onee WMPOKMIA Knacc CKOPUHroBbix npasun? lNoa 0606WEHHbIMK
CKOPUWHroBbIMM NpaBunamm byaem nogpasymeBaTb MHOXECTBO NPaBWUA 414 Cydas 3 anbTepHaTMB, B
KOTOPbIX:

1. MNepBasA Ayywasn anbTepHaTUBA B NPeANOYTEHUAX KaXK40ro y4acTHMKA noaydaet 1 6ann
2. BTopas Nyywan anbTepHaTMBa B NpeanoyTeHnax noaydaetr A 6annos, rae 0 <A <1
3. Xyalas anbTepHaTMBA B NpeanoyTeHusx noayyaet 0 6annos

MoKHO BMAETb, YTO paBMNO OTHOCUTENbHOro HonbluMHCTBA, OgobpsAtoLLee rofocoBaHue ¢ =2,
npoueaypa HaHcoHa, npaBuno Xapa, npasuno bBopaa 6yayT SBAATLCA YACTHLIMM  CYYasiMM
0606 LEHHbIX CKOPUHIOBbLIX NPABUA C pasHbIMU A.

B paHHOW paboTe uccnepyeTca cTeneHb MaHUNYAMPYyemMoCTU OBOBLLEHHbBIX CKOPUHIOBbIX MPaBUA
YyeTblpEX TMNOB.

MepBblii TMM: NPOCTON NOACYET 6annoB. NS KaXKAON anbTepHaTUBbI BbICYMTLIBAETCA KO/MYECTBO
6annos, nobexaaeT anbTepHaTUBa ¢ HanbonblLel cymmol 6annos.

BTopoit TMn: noacyéT 6annos, NOACHET cpeaHero Konmyectso 6annos, BbiObiBaHWE afbTEPHATMB, Y
KOTOpPbIX Cymma 6annoB MeHblle UM paBHa cpeaHemMy, NOBTOPEHUE npoLeaypbl.
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TpeTuii TMN: noac4yét 6annos, NOACUYET cpeaHero Koauyectso 6annos, BbibbiBaHWE anbTepHaATUB, Y
KOTOPbIX Cymma 6an/10B MeHblUe CpeaHero, NOBTOPeHNe npoueaypbl.

YeTBepTbl TMN: NOACYHET 6annos, BbibbiBaHME aNbTepPHATUBbI C HAMMEHbLUMM KOANYecTBOM 6ansos,
NoBTOPEHME NpoLeaypbl.

B kauectBe A Mbl 6panu Bce BO3MOMXKHble HECOKpalaemble Apobu co 3HameHaTenem He 6osblie
KOZIMYECTBA Y4aCTHUKOB. s cnydan 100 y4acTHUKOB 3TO 60s1ee 3 TbiCAY Pa3IMYHbIX 3Ha4YeHM. Kpome
TOro, OAHa W3 rUNOTe3 3aKaw4vanacb B TOM, YTO MWHWUMANbHAA MAHUNYAIUPYEMOCTb MOXKET
AOCTUraTbCA AN HEKOTOPbIX TUMOB Mpoueayp Npu A 4yTb MeHblle WAKM 6oJiblue KaKoW-To Apobu.
Mostomy nomumo 6onee yem 3000 apobeli B KayecTse A mMbl TakXe 6panu U 3HavyeHue 3TUX Apoben
3a Bbl4ETOM € (OYeHb MafIeHbKOro Yncna). Takum obpasom, cyMmapHO noaydmnock 6onee 6 ToicaY
pPas3NNYHbIX A A4N1A Kax40oro Tuna npaBuaa, To ectb 6onee 24000 pasiMYHbIX NPOLLEAYP arpernposBaHus.

[nAa oueHKM cTeneHn MaHUMyAMPYEeMOCTU Mbl UCMONb30BaM KOMMNbIOTEPHOE MoZennposaHue. And
cny4as 3...40 y4aCTHMKOB Mbl MCMO/Ib30BaIV MOAENb reHepauun npoduneit, onncaHHyo B (MBaHoB,
2022), B KOTOPOI rEHEPUPYIOTCA BCE BO3MOXKHbIe Npoduan Kak gns Impartial Anonymous Culture, Tak
n pgna Impartial Culture. Ana cnyyaa 41..100 yyacTHMKOB, TaK KaK obliee Konmyectso npoduneit
CTaHOBWM/IOCb CAULIKOM D0/IbLIMM, Mbl UCMIONb30BAAN FeHEePaLMIO 1 MUAIMOHA CayYaliHbix npodunen.

B KauecTBe OLEHKM CTENeHW MaHWMy/MPyemMoCTU Mpoueaypbl arperMpoBaHMA Mbl MCMOJb30BAAU
uHaekc HutuaHa-Kennu, BeeaéHHbilt B (Nitzan, 1985) u (Kelly, 1993), a TakKe nHAEKCbI cBO6OAbI U
3 PEKTMBHOCTM MaHUMYIMPOBaHUA, NpeasioxKeHHble B (Aleskerov, Kurbanov, 1999).

B pe3synbrate 6biAK NOAYyHEHbI UHAEKCHI MaHUNYAUPYEMOCTM ANA 4 TUNoB 0606WEHHbIX CKOPUHTOBbIX
npoueayp ¢ 6onee yem 6000 pasnyHbIX BECOB A/A KaXAoro Tuna npoueaypbl. NMoarsepamnach
rMnoTesa, YTo HaMMeHee MaHWUMyAnpyemble Npoueaypbl — 3TO He Te npoleaypbl, rae BeC BTOPOM
aNbTepHaTUBbl ABNSAETCA KaKUM-TO «KPYrbIM» unciom, Hanpumep, O (Mpasuno OTHOCUTENbHOrO
6onbwuHcTBa), 0.5 (Mpasuno bopaa) unmn 1 (Opobpstoliee ronocoBaHune ¢ q=2), a UMetoT ApobHble
3HaveHna A. Mpumepbl rpaduKoB M AEMOHCTPALMIO PE3yNbTAaTOB MIaHUPYETCA OCYLIECTBUTb Ha
KOHepeHLMN.
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On the Manipulability of Generalized Scoring Rules

Alexander Ivanov, Daniel Karabekyan, Vyacheslav Yakuba, Yury Zontov
Extended Abstract

Manipulation is a phenomenon when in voting an agent misrepresents his/her preferences to obtain
a better result of the voting rule. It was proven in (Gibbard, 1973) and (Satterthwaite, 1975) that every
non-dictatorial voting rule is manipulable. Thus, a question arises: can we find the least manipulable
voting rule?

Since then, a lot of papers studying the degree of manipulability of voting procedures have been
published: (Chamberlin, 1985), (Aleskerov, Kurbanov, 1999), (Pritchard, Wilson, 2007) etc. In most
cases scoring rules were considered, i.e., voting rules, in which each alternative in agents’ preferences
gets some points, and the sum of points is calculated.

For example, in Plurality rule the 1-st best alternative gets 1 point, while the others get 0 points. Under
Borda's rule for the case of 3 alternatives first best alternative gets 2 points, second best gets 1 point,
third best gets 0 points. The alternative with the largest sum of points wins. Other examples of scoring
rules: Nanson's procedure, Hare’s procedure, Approval voting with g=2, etc.

What if we consider a wider class of such voting rules? We define generalized scoring rules as a set of
voting rules for the case of 3 alternatives where

1. First-best alternative gets 1 point
2. Second-best alternative gets A points, where 0 < 1 <1
3. Worst alternative gets 0 points

It can be noticed, that Plurality rule, Approval voting with g=2, Nanson’s procedure, Hare’s procedure,
Borda’s rule are special cases of generalized scoring rules for some A.

We consider 4 types of generalized scoring rules:

First type - simple scoring rule. For each alternative the sum of points is calculated, and the alternative
with the highest sum wins.

Second type - the points for each alternative are calculated, the average number of points is calculated,
alternatives with equal or less points than average are eliminated, and the procedure repeats.

Third type - the points for each alternative are calculated, the average number of points is calculated,
alternatives with less points than average are eliminated, and the procedure repeats.

Fourth type - the points for each alternative are calculated, the alternative with the least number of
points is omitted and the procedure repeats.

We consider all possible values of A which can be represented as a fraction with the denominator less
or equal to 100. For the case of 100 agents there are more than 3000 such cases. One of the ideas was



that minimal manipulability is reached when A is not a «round» or trivial number, but a certain fraction.
Additionally, we considered all possible fractions minus epsilon as A. As a result, we consider more
than 6000 possible values for each of 4 types of rules, i.e., we considered more than 24000 different
voting rules.

To evaluate the degree of manipulability of voting rules for the cases of 3...40 agents we use the
approach described in (Ilvanov, 2022), when all possible profiles are generated for the cases of Impartial
Anonymous Culture and Impartial Culture. For the cases 41...100 agents we generate 1 million random
profiles.

To compare the degrees of manipulablility of voting rules we use Nitzan-Kelly index introduced in
(Nitzan, 1985) and (Kelly, 1993), as well as freedom of manipulability indices and efficiency of
manipilability indices introduced in (Aleskerov, Kurbanov, 1999).

As a result, we calculated manipulability indices for 4 types of generalized scoring rules for more than
6000 different weights of the second alternative. It can be seen from the results, that the least
manipulable procedures are not the ones with trivial values of A, but with some not-trivial fractions as
A. The detailed results will be presented at the conferences
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