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1. Intr叫E凶OD

Round matx:h伽 t崎潤ヌE 伊mes such as cbe鎚 and
ROShar曲0 郡白 leve11m伽伊国 [1]. Tc倒nam岡

野由msare切削依叫llesof round m制鴎W池田副
聞耳油国'8. when 個略油価個醐 play 噂únst a1l 
others, ie.，伽 round 1由主1 畑田武 be peñonned，位
制nnamer茸 W迎 bepi泊瑠 W諸mJS SI油 astheS叩ss

匂斑mA旬町四間ltisa 鮮側伽1 of the round 
m制lbyplura1
H田 let 凶畑JSiゐrar叫E泊ldsαf岡田鑑国お血

柑.ch 倒碍油価'8 do not play 伊nesd耐ly 噌盤国
d百回ヰ泊町s， ie.， αmpe伽'8play games 噂誼鼠 a
棚田lOJl p同er. 官teα加沼le ofSl油伊m鑓叩llnotbe
win or 10ss but 制re pc:虫歯.A血i組閣戸町闇路町 a
kindofSl油畑E盟国並s. A∞叫油脂糊.ùd拙eascml
伽伺m Sl柑倒 m 仕留畑.lIJJ8IDtlIlI:. A伽i血∞伊U潤蹄
are levell JI臨唱lIDlfS.
百lÍSp!:阿 d開店間a1:JOl草刈1-1曲同副帥on， ie., 
明h戸miæd 伊四戸噂冨nming， u叫 admission
戸U閣部 asle叫 1m侮習mes. Iida [2] poir創価畑
氏が幽C締罰:l gam偲 h側勉ness， UI四国J1y (1ぽ
diversity) arxl har田町 Wem阻由加wsuchr副JI'e of
伊立闘shot.雌beretlec阪iinm晶-gmr臨
It叫1 beobvious 世latfuimess is im仰旬並めw油JaIe
叩闘訓町倒閣か伽m面唱。f拍泊盟onproc潤m
1hepc:畑泊dぬE町of儲chα:mpeti町andthediv宿泊司~of
g瓜酒sful畑出蹴grot騨卸a1so町四御世間 [4].
h出sstucか明問lOSeaIIeW adm国onproc踊using

the 飴凶 αfK手川町 of飽ch Sl判制回re(we 叫l 量 as
‘K手間喧r sy諸阻1 血血Jardゐ羽油田，1'01国f曲血

畑.matIII:甜 and 田曲耳~ sy蜘nw誼1 SB JX虫歯伽
依阻inir耳~ diversity and fuimess in m瑚，.gan:臨 and
w油鴎誼s6加担鴎sbv釦IDJl出回@明也腹立

2.Me白od
We ぉsmned 血鉱困却on proc閣盟国Iation αffive

叫錨 (Ji毎l8IltlSe， Mather幽cs， Scienoo, society ar対
面頃油)exar盟国間耐帥ty∞珂湖町'8.Sel帥.onwill
be開fonnedin刷0瑚伊 and臨1 蹴鴎剖温咽lCti也踏

切II be fin助副倒国W四時戸幽眠 1疎対 for 1he
m曲司~in 伽 ωooof 雌沢諭kin ぬB 路湖叫ary 咽ge
s1以溺sful 岨雄也臨 w迎 besel鉱加i at random in 世田
ω00世誠例田川町喝伊首鼠邸調ne.

In 1he primary 0011拙nst郁伽Kτ胴ersy紘盟ぽa
由腿Iard deviatim 旬諒mis\滋斑1 百Ie K予N居:r sy誠m
α歯 is 開furmed w油 a swnof 1he卯wer叫蜘e of 
鎚ch Sl判叫 and旬 fifte回個出aIeS伽 k (1 孟k~5)
叩llbe 戸摺覧1 百旭町指m is expe申d 10 m白血
町畑町則。fdiv斑吻叫鵬個討i帥問問旬
improve. The蜘蜘dゐviationsy味阻α歯3咽叫i侮臨
w油蜘由d副reof儲mSl剥叫副旬国情出蹴
of鎚mSl判制叩llt間関暗証iτbis阻nov凶叫‘likesar叫
disl加'副ordifficulty:fu醐盟国Sαf飴抱
百Ie劉溜ldary se1ecti田寝静 goes usir耳~1he

rounckobin sy磁morSBsy掠m among 1he group of 
sucoe吋d 儲拙詠臨 after 1he pr百四yst帯. In 1he 
round-r伽1脚mæ凶a1 poir並岱盟'0， plus鵬伊回
世田畑叫均Ie's ~阿蜘e is higher 也血1he otl延:r，
IDﾍmJS one po園前田世習慣説副鵬踏reislo明言也m

the o1her副plusæro伊国叫lellt雌1畑出蜘，scores 
眠E咽L Tc叩回ω曲注臨叩E戸S白isexam. when the 
制al 蜘es 眠 αmple時開1 at the 回世1 place, 1he 
sua忠誠II c8l](出掛 isdc潟rmined at random. τheSB 
勾指madds 1he 1錦町、叫同制eonthew町w's SB 
F凶sandin出SBpc:雌isæro.

The必greeαfthed過α抑制盟理~di面回叫拙岱
組制対ltldbyusir事伽 roun由"Obin sy誠四 inthe
g畑ld町剖帥皿As therest血社回国歯百仕留 I叫

剖量:Y (Iぽ蜘唱曲l)ofcon:関脇副拙d偲thef瀛mess. 
Mor即ver， we 抑制也at the :fàin:鴎s\邸宅 SB system 

would be much hiabtrthan u明白roundI由血
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3. 馳蜘h
I..et us 盛期組回国ゆ αfαJCsim雌m 輪

開食lDllfd sim雌倒 msc盟国E 戸加盟側幽~tbe
盟主時aftbeK骨wa"脚mtt SOCR diStribUtDlS. The 
bmaf劉xediStrilUm is gi咽血FJ8lR 2. TheIl.lIlbt'r 
af1枇1 副百歳2æ: tbe掴田明白血聞記喝bytbe
K-powrr sy諸血

The世量ebelaw車問白畑蜘凶問。f也p"imay
制帽xu1油畑町雷阻

..開_a副肱幽d舗命制m

EadI副首悶田町ås拘IImI，s溢m瞬間-脂白

血姐鋸歯酷by鰍溜由y舘版定眠副伽凶肱iøt盟副

舗幽陣bypón:町鋪凶阻鼠
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4. D肱ussio凶

Figure 1 蜘m 也81 tbe charlges of tbe rar必噌叫m
usrr耳~tbeK骨lWeI'制emmainly明間血血 group of 
tbenri岨.e raok時∞m戸自由. 臥Je to tbe use of tbe 
戸werofS(湖es， tbe Iarger an ind侃number，tbe Iarger a 
radicaI root 句l叩v均'. We 伽E 鶴岡凶JeI1Ce by
K-r幻W帥勧同)(h駒武)副bottom(1owest) group of 
ぉα官S 百凶is， tberar師事伽世賀町 and 以政m
畑町油田吉田由blere伊Z盟関 oftberar曲司~proc郎.
Mα町ver，明 simulat同 w泊1 0ft町 d砲材rich

d錨ib.Jtion of鉛αeis nmrowed and it makes 世lechar聯
of師団畑恵remarkably. But tbeめangeoftber司法:ing is
M蜘181勧細沼蜘ysel帥国市ymuch. TIle higher 
I温水 oftbeω凶 of5官加吋αf倒::h鼠Jbj制改問削鉛
many tIrr邸h師団 a Sl以溺sfulcarJdi.daIe. Hm初ver， tbe 
higher raok o.f 1he制alof 5-powed of剖1subj刷。re/:批
is aboot 20" of 白raIl也事 intbe 虹叫iti∞aI 細田)
制溺邸byK-SB sy指m(seeNo.21).

We here 畑lSider 也e K-SB sys回制 T-I強制阻
E叫lsy武田U郡白SBsy誠mω百四Sl.Jre tbe d遣問問

of諸国gth， so 仕町 group of戸S剖側関岡schar帆
副首1en tbe reSU社加温鴎 d蜘宮武百le Kτ幻Wぽ

勾誠::m emp凶sizes 鈎un炉 subjf幻鉛αes， andit生閣I鴎
航咽四四 wea加叫j倒蹴:>res鈎 m凶h. So, in tbe 
kτ氾'wer 制em， if側 has a weak SlJbj倒 buthasany
泊四唱曲J叫helsheis伺syωwm.
Ho明暗~ tbes困却'd deviati佃町説ern emphasiz鶴田t

1he 田知nalscα壱 but血eα也宜 of伺chsubj釘t ぉα玖 sort
m叩胸部位α歯of制1叫jωt

TIriS simulation of SB制阻同制∞tbe simpleω凶，

めows加wllぉ higherr拙国間'SCflof a subject does not 
h鵬aleg凶edbytbepc店 subj臨凶owbutωnshow
錯ungsubjeds. 
百1eSB sy説田1W迎 bem明 useful 也aritbe回必回凶

αleifita血s 也attbe growth of tbe 錯沼恵戸油田 ortbe
impovem回αfw融問tionby otber蜘18阿1l00s.
However，世明r are 伺耳yω 剖也叙ammmer由∞d

four sy法mIS m 世le foll側ing 伺郡白百間岱IlOSl止j倒
thathas 暗部iallyh坂町ranked出血蜘l戸出凶俳
句鈎m回値Jt，ぽ吐悶e lS oo盆Vぽ白鼠Jbj釘t It isbe肱rto
usetbe位叫itior凶W斑m伽咽J.d姐a隠 likea加ve.
Mα回ver， byfo町 neu血erof也esy宮町lS，也e3世1place 

ofa highl:主国首lc chan伊iTI班討ぽe， a 咽匂m 阻J.didate
good 81 every叫阿国sch鉱刷油atis戸s剖byevery
sys除也

As n悶泊oned above, 1lle sy説emby 叫2ぬ K-pc:川町
句法mev山鵬首lehigh抑協10ftbe蜘也dお明，世沼
野誠mby 油iぬ白羽α加せぉαeev油la臨以泊1 也B

high 阿刷。ftbe 蜘由d蜘e andalow 阿賀)1]，白

砂蜘nby 叫世ぬ血e fOlIIXi robin ev油.Ja臨 tbe Sl材ωt
I沼恒19， andSB叩1beωlledsy斑mby柑richtbe sl判釘t

m必噌andmmks are ev油Jated.

Faim国anddivers匂 inmet珂ame
Let凶細菌ider tbe di咽吻副 fuim郎 of fue 

melaト伊rne in tbe domain of tbe 鉱hnissi∞ 戸∞鎚s.
con脚回sdonotc佃~防相inst 副1 otber in tbe 
鉱加国∞ proc酒s but 待問st each sl判制白:> rne翻.Jre

individual め辺町And，抑留i白河 asuα思sful 個1制御

group'spos副l組.es， tbe di咽sity旬。甲"8 diver斑回sofa
V切回)astbe叫lOlebecαnes impc:買加立

Next, Let us cαtSider tbe fuimess. Bαn'd伊mes
maintain白色町悶 inkf均時低回凶問国側閣制o
p均邸 intbe 担鴎 of低調帥ωlw四時間国甑ge.

Narnely, it is not fuir if 1here is such a differ回cem 仕le
initial pc:紬.cn But in a n臨-game like tbe 鉱hnissi∞
戸な溺s， if蜘叫ardp同町加veany 化羽泊四 (gr田町ぽ
lesser'1伽回目幼児伽 white ぽ BIack will arise. 
官Jerefore鴨戸恥剖 tbe fOlIIXi robin or SB 伽勧
抽出血.OIl proc澗 m仙開阿副旬rhelpωknow
畑出ates' rel油vepc油侃TIriS may not be <k和由並
αlly∞仕le characU宜 ofa細血せp切erbutitis保問加1
ωl剖 more ob戸町eev油即∞伽姐Jdi.也臨 or 也s

抽出S∞戸ucess and it will beαmr臨海耳iw池 tbe
faim諮asa立断&伊me.

Next, we価水 ofdi-咽叫By勧 d細d加凶 intbe
simulati佃@駒田崎叫溜1 倒lSÍder時肱叫101e
d咽叫~a問tofdi咽sitywasalso 戸叫JCedas a reSUIt. 
Mα田ver，白血脚園田 of diversity w迎 be 1he 
I明沼田町 of凶凶鴎 m也叫lOIe as ba剖佃 notα1砂
presðlt剥1量y， but also indivi血aI ab出tym世le futme, and 
tbedi咽sity leads to tbe SI.Iα:essful ω凶ida鉛 group
char事s. 百rism個IS めa 胞wor1hof mmks of a叫j倒
eyech時間切血α凶id揖 group. Htσ明ver， tbe fuimess 
mainlainsa凶加ce匂明alu血耳~1llehigh鉛αeofsubj釘t
mmksinev百yin必xsul草創σf叶rich group, cmios量yand
a SertSe of ri叫yarera凶，副社 is 依抑制畑仕留
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envnunmer並叫閣官仕回明加，legroup臨KISω 'i!JOWIm司ÿbe
abletobem油.

Therefore, the sy諒四戸upo副血血ispaper咽1I叫白

血d血盟on proc悶 bringir耳~ the enviror医師制 has
diversity制req:ぉ tonnpr抑制lother

5. Co凶usion

h耐s ぬ均明間JOSed an組問.onproc閣 asalevel
1 meta-game and a 111問団氷ingsys回ncα2凶red 叩也

氏>me id銅S. 百te鉱lmission戸以溜S叩nbe refined more in. 
卸 senseαfthe 加盟sanddi咽吻'. our sinn雌m
showed削除蜘四sanddi咽町∞叫dbe匂畑over
企田1 臨む荻出国a1 rar曲耳~ way u釦事伽錨即，le SlDll 

scores. 
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