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Abstract: This paper examines the property of the m votes to win mechanism with sequential participation.
Voting is an effective way to achieve a collective decision making but a suitable voting system depends on
the environments. This paper assumes that voting behaviors may incur a cost, for example, because voters
have a responsibility for their votes. In this case, compulsory voting incurs a larger cost. Random decision
making can reduce the cost for voting but is skeptical in the quality of decision making. That is, we face
the problem of how to improve the quality of collective decision making with the reduction of the cost for
voting. To consider this problem, this paper focuses on the m votes to win mechanism, which can be seen
in the case of popularity polls. However, the property of the m votes to win mechanism has not sufficiently
studied, which prevents its use for various situations. Thus, we try to answer the questions include how to
find an appropriate value of m and what situation this mechanism is superior to other mechanisms. The
contributions of this paper are (1) providing the model of the costly voting with sequential participation,
(2) developing a method of calculating the optimal voting behavior based on dynamic programming, (3) pro-
viding the information for selecting the design parameters such as m, the length of the voting period, and
(4) clarifying whether the m votes to win mechanism is superior to other voting mechanisms.
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proba.c, (B, k,s,t) = 0,proba ., (0,k,s,t) =0
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Fig. 1 m to maximize social surplus.
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Fig. 2 Quality of decision making and cost for voting.
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3 EHE (m=3, cg =02, ¢ =0.05)

Fig. 3 The occurrence of vote/abstention (m = 3, cy = 0.2,
cr = 0.05).
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4 BEHE (n=20, ¢=09)
Fig. 4 The occurrence of vote/abstention (n = 20, ¢ = 0.9).
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Fig. 5 Comparing the performance of the four voting mecha-

nisms.
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Table 1 The effect of strategic behavior on voting order.

(2) 1 T H OREEHT & 5 T

HEEE | 1 2 3 4 5 6 7 8 9 10
A FiEFE 0.01 0.01
e - 0 0 0 0 0 (1.0) | (1.0) 0 0
A G 0.01 0.01 0.17 0.19 0.12 0.05
st} — | (0.95) | (0.95) 0 (0.95) | (0.95) | (0.95) | (0.95) 0 0
B FikhFHE 0.01 0.03 0.03 | 0.01
% il 0 0 0 0.8) | (0.8) 0 (0.8) | (0.8) 0
B RiEhfE 0.02 | 0.01 0.07 0.07 0.9 0.13 | 0.05 7.8
s3] - 0 (1.0) | (L.0) | (1.0) | (10) | (LO) | (1.0) | (1.0) | (0.075)
P - o
(b) 10 % H O FH 2 X 5 ¥lE 14T E)
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AT R L 0.987

© 2012 Information Processing Society of Japan

NER % 22 2 72 A S i Sz lETh ), MIFEILE
WY DFE h&%tb,ib¢éwﬁk&é.ﬁ§ﬁ%%
D B RREIH OWMATEN, MERE L TREHTE 2
3, %:f\"ﬂ%ﬂéiﬂﬂﬂ@iﬁ%\ 1£0.075 THA. BENT
PENDLEIELNBAE LI~ UE, NS ETH
é.it,ﬁ%%%ﬂ 5zéﬁmfﬁhi§§u@mﬁ

T LI, 1 HHOREZ I IITEI * & 536, 0.987
75 0.986 122k, 10 TH ORZEEIHMEITE % & 53

A, 0.987 205 0.985 | ¢WE&wotqwﬂ; Z DAL
MEwv, PLEXD, 1 NOFREZIC L L2HENETICET 5
MG HAT B S HE R A AT %ia%@i$éwawia

%8B, TTTIEEROBREZE L ZEIEEEL TR
W, F5F 0 m ZEIOTATHIUE, m AT UL,
ED XD BAERTHIEITL. LoT, m ZERHFRDSH W
LNBERERDZ, B4 AEFIFFOD, 3322714
RE L TRWIERT A2 & ICHEElH Y, LEEL 0 I3
HEMICEEDSH LIGEE VD,

6. &

KfgClx, HEHFRNOEAGNEEIEOME N E &2
CES 5B B O W % SRR & W 7 ERI IS &
D, 420F%EFREREL, m ZREROFEH R Mo
3OOHEESFRI VRN E L DLEELDH LD, £ 0
&, BRSNS EIDS, m I E METH 5 D,
Fk RS ERRLT. fj’L HA Bz b e
PSS, B 6 ICHME IO E DX TEIRIC BT 5
WEMEZRYT. ¢=09 DHEE, éﬁ#%&@ﬁwﬁ
HEELPBEL 2V, ZUE, AZP T EL2EELRL
Th, BEPOETHIE, ALK RELDID, mE
FTMHAD L) ITHH TOREFEL V- EEZ LR
5. L ZHBRSIMBPLZECTIE, FZERZOHIR % FA
LTHEZEDEM BT AL vohdbwne L i,
DTN A BT, 2L mﬁ#%éawvn%wﬁé
biEzoNL, LiL, BMEHERTIE, IhMEHT
Ehv, AREoOTTVICE, FEIZENVWTES )20
il % & TV nizo, B TIE I EoEmT
WD, A4 a2 T4 ICBIAESNEER
%ﬁﬁﬂﬁ%mﬁbkwf,%W%E?«%ﬁ&%xb

RIZ, AETldn =20 $TOREERDS, N
ZIGEEDL IR ATHAHIN? HEWAT ss 1d

(a) g=0.1
6 HMZHIUIIB A IEHIL (n = 20)

Fig. 6 The occurrence of vote/abstention in sequential major-
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