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ABSTRACT

ThepurposeofthisarticleistoclarifythefundamentalsofthecardgameDaihinmin.Bycollecting
logsofDaihinmingamesonalargescaleandanalyzingthem,theauthorsilluminatethegame’s
characteristics.Theydiscussthecontentrequiredfromthegametothisendandexaminethetypes
oflogsthatmustbecollected.Theythenreportonthecollectionofvariouslogsandthecalculation
ofcertainfeaturestocharacterizeDaihinmin.Furthermore,theauthorsinvestigatetherelationship
between the initialhandsandrankingsofplayers,aswellas the influenceof theexchangerule,
throughacomputerexperiment.
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1. INTRoDUCTIoN

Manyattemptshavebeenmadetoenablecomputerstoplaygames.Forcertaingames,suchasGo
orJapaneseChess(Shogi),computershaveattainedtheskilllevelsofprofessionalhumanplayers.
Thesegamesaregamesofperfectinformation,meaningallplayershaveaccesstoallinformation.

Incontrast,ingamesofimperfectinformation,informationispartiallyhiddenfromplayers.The
cardgameDaihinminisonesuchgame.Itischaracterizedbythefactthattherankingsofplayersineach
gameaffectthehandsdealttotheminthesubsequentgame.TheframeworkofDaihinminrepresents
politicalandeconomicinteractions,unlikemanyothermultiplayergamesofimperfectinformation.
ComputerDaihinmininvolvestheuseofcomputerstoplayDaihinmin.Since2006,theUniversity
ofElectro-CommunicationsComputerDaihinminConvention(UECda)hasbeenheldannuallyto
bolstertheprogressofthistechnology(Nishino&Okubo,2009).Thecompetitionfeaturescomputer
programsplayingDaihinminagainstoneanotherandhastwomainpurposes.Oneistoseekways
tousethegameasateachingtoolfornewcomerstocomputerscience.Computergamesarealready
usedinseveraluniversitiestothisend.Theotheristostudyalgorithmsrelatedtogamesofimperfect
information,suchastheworkin(Ohto&Tanaka,2016;Suto,Narisawa&Shinohara,2010;Tagashira,
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Tajima&Kikui,2016;Wakatsuki,Fujimura&Nishino,2016).Theoutcomesofthesestudieshave
beenusedinUECda-participatingprogramsandshowsignificantimprovementeveryyear.

TheprominentprogramsforDaihinminemploytheMonteCarlomethodandotherrandomized
algorithms.Whentheseprogramsareexecuted,eventhedeveloperswhowrotethemcannotpredictthe
nextcardsthatwillbeplayedbytheprograms.Furthermore,becauseofthehigh-speedmatchesthat
characterizetheconventionandtheabsenceofprofessionalhumanplayers,therearenoestablished
gameplaytacticsorstyles,whereassuchcharacteristicsareoftenobservedinotherpopulargames.

Furthermore,littleresearchhasbeenconductedontheessentialcomponentsofDaihinmin.
Forexample,oneofthefeaturesofDaihinministhat theinitialhandsmayberandom.Such
elementsstronglyinfluencerankingsinthegame,butthestrengthofthisinfluenceisnotobvious.
Similarly,almostnoresearchhasbeenperformedonthedespotismrule,whichisauniquerule
inDaihinmin.Therefore, it is important toanalyzerelevantprograms toclarify theessential
componentsofDaihinmin.WeclarifythecharacteristicsofDaihinminbycollectingandanalyzing
gamelogsonalargescale.WefirstexaminethefeaturesofDaihinmin,determinethetypesof
datathatshouldbecollected,andthenperformthecollection.Usingthesedata,weperforman
initialanalysiswhereweexamineinitialhandsandsubmissioncards.Theresultsrevealseveral
importantcharacteristicsofDaihinmin.

2. CoMPUTeR DAIHINMIN

DaihinminisacardgamemainlyplayedinJapan,butsimilargamesareplayedaroundtheworld.Itisa
multiplayergameofimperfectinformationthathasbeenextensivelystudiedinrecentyears.Computer
Daihinminreferstoplayingthegameonacomputer.TheUECComputerDaihinminConvention
isanannualcompetitionforcomputerDaihinminprograms.Severalthousandgamesareplayedin
thecompetitioneachyearbycomputerswithextremecomputationalcapabilities.Thecompeting
algorithmsseektowinwithouttheinfluenceofaninitialhandoverthecourseofmanygames.

Inthisstudy,weadopttheframeworkutilizedbytheUECda.Whiletherearenumeroussetsof
localizedDaihinminrules,theUECdaimplementsthespecificrulesoutlinedbelow:

• Game Procedure:Thegameisplayedbyfiveplayersandusesatotalof53cards:13(ace-king)
hearts,clubs,spades,anddiamonds,aswellasajoker.Thecardsarerankedintheorderof3,4,
5,···,10,jack,queen,king,ace,2,where3hasthelowestvalueand2hasthehighestvalue.At
thestartofeachgame,eachplayerisdealt10or11cards.Playerstaketurnsinclockwiseorder
todiscard(play)thecardsintheirhands.Thefirstplayertogetridofalltheircardsisthewinner;

• Start of the Game:Thegamestartswiththeplayerwhohasthe3ofdiamonds.Theplayer
eitherplays(discards)theircard(s)orpassestheturn.Thisprocessisrepeatedforeachplayer.
Iftherearenocardsonthetable,aplayermayplayanytypeofcardinturn(asingle,pair,or
kaidan[sequence]).Ifapreviousplayisonthetable,thecurrentplayercanplaytheircard(s)
todefeatthepreviousplay;

• To Close a Round:Whenallplayershaveplayedtheirrespectiveturns,theroundends.Thelast
playertoplayahandbeginsthenextroundwithoutanycardsontheboard;

• Pass:Aplayermaypasstheirturniftheyhavenocard(s)toplayorwouldprefertopass.Once
aplayerpassesaturn,thatplayerdoesnothaveanotherturnuntiltheroundends;

• Eight-ender (8 Rule, 8 Giri):Aroundendswhenaplayerplaysahandcontainingan8;
• 3 of Spades:Whenthejokerisplayedasasinglecard,aplayermayendtheroundbyplaying

the3ofspades;
• Revolution (Kakumei):Whenaplayerplaysaset(pair)offourormorecardswiththesame

number,orasequencewithfiveormorecards,arevolutionoccurs,andthestrengthsofallcards
arereverseduntiltheendofthegame;
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