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Design Framework for Organizations Confronting Uncertain Environments :
“Liner Loose Symmetry Society Model” as an Example for Benchmarking
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r, :reward of i th arm

Reward nerewarded | N 2 trial number of i th arm
" s > N, : all trial number
5 3 N,,. : trials with rewards
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N,,; : trials without rewards
1 LSoitE=R

54

RHREFERE B RABACE

AT No83



LSoat#ERIE, [LSostER] £v) T
OHEMZH HEHATH %,

N TRERYP DS 2T, LT
T, MHRIZZOEREZFHYT 5. 7272 LI
BELWIH 72> TIEL .

T, KoLklichsE T, B0 EHE
LTwad, A BEZADNY T 1 v bk ZIX}
3% 7 )V, Reward, Non-rewardedlZZ <
. 4720, T9nl 28RS 5. flz
. FEhalx [Ny 714y PAZTINT, [
7o0 ) S R A, DUT RIS,
7o zidiE [Ny 714y PBEBIWT [1ET
] 2ozl Rt

GHoHRIHL L. FF—F LOFTIZCP
EVIRERDENTH S, CPIT [T &
2 (Conditional Probability) ] & 9 &g
T, ROFHNBETNVIT)ZALD—DThHb,
DT NITY XL T, AWK 2 [FFi ]
B B0, TADNSY A (=a)
+ BAZRGIVZEE (sa+b) 1. 2F D,
[P (4720 | A%BIW/) | Lw) &
EEFIHOONT WD, FERICB ORI,
c/ (c+d) bz nhnsiZsr) (&
B, BXo—FLiE, abcde )i HFE D
T BRAMTCER LRSS TERE L) T
CLRZD, WFEEIFALTHS) o

FHEMRL. BEEBEES] R, FNETO
abcd®# (GLE) M. AL BOHi% 5t
L, BWHORiz#ERT 5, ZoOT7LVIT) X
LZIFFERIE A > TR WO T, FIZFHE D
WEAEIEN D Z L & Gk h o7z FORIC
B3 oRIITy 7T — FENBWT EITHERL
19 (B, 2oTaLAGETNVT) AALT

AHEFE R B T 2O THA v 7L -T2

HEFETHD) o

—Ji. RDOFTI2H HRS (Rigorous Symmetry
SEEMFME) v TV T Xad, Bk
DEMERRIZ 5 T TR IC v, 2TOT
VT A LORERIE. 5EFEZ WAl (728 2
FA) 720 TiE%RL, bH)y—o0k (72L& z21iF
B) o2 kb A&FHIZWA, B2 [1E34]
PEotz, HiE, ADEW] LW FEIiE A
TWwahbZ e, ZOHEEN, [T XTORiZ5]
W] LV TBICR o TWwD 2 L2, RSIE
N OBHANA T AD S & [HFtE A 7 A
& BB N1 7 2] %729 & 9 12ES
NTHBY., &2ER. ABOESRW ZHRO
WY ZEBLEEFVIZE 2o TR,

RBIZATETHWALS (Loose Symmetry
MWK 7T XAICOWTHPL &
Jo BIED L2, ZORIFEEIZ L > TR
SN, BE. B PHELORIIZED,
B4 BRI 2S Sz, W 21X, Fh
5OMMLENIZIE, N7+ =< Y APRB W
LEm ol BRO LS bR L WA T
Hotze LML H. LSERRHEEDET
VELTHRAT A E. FEFICAM EMBEE
WIZERHS TV D,

LSIZIZH 4 2D S T 505, AEET
(. LSIZ. CPLRSO [HR] THY ., ZORE
NGV ARTAF Iy ZICHELTnD, v
ERE L2, 2D, LSO () OHIZdh 27
02T 5H &, LSIECPIZAR 5D, 112§ 5L,
RSIZ% %0 7220 HIEROH ZCPERSE G T 5
INGA=F72ERh L, £ZE2RUITISL. ¥
A+ 3y 7 (FRomidabedil &> TikE 5%
L§ A1) IZEB S TWET7ILTY XAHLS

55



THbEVHFERLE, b, ZOHKEGTA S
IV THALILFEET, FELLHEG, O
£ LR TH - TH AFORRHEE & OMHBIX
B ZmoTLEIZEDHMOENTW D,

LSIZDW Tz & BRE W S BF
T A0, AEOBE & ZEBRPEVWO T, &
OREOMELHHICE LD S,

2.2 BUOXHHEETIL (LS) ORIt (Linear LS)

AIEI T L72CP. RS, LSIZ. < FTH
MOFEE TR, N T4 MEEICH D & v
kv T4 T, BRI O D 5 T
TY)ALTHo 72,

Tl ENERODPDOBEDTIC, HE
HRRIC X ZEEPET VT ALEEHZ 5,

F9. KOLD GIGEET %,

58 2) S, HETH ORI HD
A% (m)—=1) &L WRIZESDNRR T VS
HIRFDSHE NS E DO N A (KFK) ol shs

CNRFFICRVKETH D, HEOHSE
AINIFEHME pEITRIONE Z L1
FFhnEL L. 202 [Z)— M ®
[RF] DEFRICHORCICEFEVPHVEL725
510, zofimiz. b LAk THREL .
[LSACPERSO WG D/NA 7)) v FE LT
EZzibNbZ k| BLOU [CPB X URSHZEAL
BIBAE — FIZOWTRBEIZG Ao T b
Z & (CPIZH#IBASEVA, MERERICET
. RSBHEWHAREMLRERIZELZ LD H
%) ] &, T=)—1M] & [RE]
TL7ZbDEEZ IR 7272, AR
AL L B2 BTV ORI TIE R S, —Do Dbl
AWK T 5 EBHWBEDOT, LVHZT IO
REERHAT %0

v ¥

56

/N

B5E3) Ty —h] & TRE] X, ehth
HREREL, HRRBZDOTO2HADIT TR
B 2% BRERE 2T

COMGEIE, HEHBoMmEY, 2L ET
)— PR, GBI X A EBREICIEE
T SHRERARA L, Lad (=Y — 1]
ETRE] OEFFEOBRDEH L ) 2HICT
HEVHIIRETH 5o

ST, UEDEEDT T, LSk T
R BTNV T) XL AHI21E, oD DIBIE
WL B

F9. LSO [#BAL] PUEIIR S, KD
[LLSB L ULLSSIZ2oWT | Ewi % /T
1Z Ly, i FEICLinearLS (LLS) & W9 1T
Wb b, Tk, LSoX%E, BRMIZCPLRS
DELAORICEFESHRZZZLDZ, AW
2] L) Dlid, RSIZH D> TWAHEALDIH
wLSOEFRE RTHH 5 L )12, EAERSIC
BIFCHAETE, EAOHFIZH ZLSOIEA
WMT&T, ZOFFLSICE-TLEH) L %
ERLTWS, 2Fh, THIFHIZ, LSOKX
[ TNV—=TTEDHE] L) RIS TIX
OB 72D THRFIZT v,

RRORFREBEMATLE  HWMFATTE No83



LinearLS(LLS)=CP+w, ;RS = LS
o = CP+LS
LS RS

LLSSociet(LLSS) = CP'(N) +w, RS'(M) = LS

CP'(N) =

a) Biased agents update memory as:
r, () +1.0xbias, ,

N biased CP agents'local intractions and voting results ratio

where bias, , are uniform random numbers from[0,1] fixed value for each agent.

¢) Fluctuated choices are implemented by :

Qn,A

!f(QnA +QnB

>=[0,1]uniform random number) then A is selected by agent n (else B)
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| Receiving independently biased rewards |

M
0: calculating Qa,Qb
by its own algorithm ih _'__ i

1: probabilistic
independent choice

2a: Hearing local choices

2b: Revising the choice
by majority rule

3a accumulating the choices
3b calculating ratio A:B in CP agents
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Same voting process 0 to 3 as CP

Giving rewards data to all subsystems
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S1: Combining two ratios as follows:
CP’s ratio + w(LS)RS’s ratio,
where w(LS) is calculated
by the society.

S2: Society select A or B depending on the S1
non probabilistic
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M4 SEAREEERAOHR

LLSS(Wol) : top
LLSS(CA) : middle
LLSS(SFG) : bottom

(For each row, 10 CP agents
are above, 1000 RS agents
are below)

X: agents ordered by id

Y: time steps. (downward =
future)

Left : Qa/(Qa+Qb)
Center: Agents’ independent
choices

Right: Agents’ locally
interacted choices

Ble LT, B (4720 ] RoOEVE) ©

EIER LT o
[ME=3E] & LCTid, ShoL47-0 5

#% (Pa, Pb) 22 h-2h. (10%90%) = [fi
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Regrets vs. Problems
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Problems (Algonthms)

500
400 ocp
GRS
L o —
® 200 BLLSS(woD)
o BLLSSCA)
100 @ LLSS(SFG)
0
(=] 390 197 99
ORS 393 190 90
|mLS 394 191 92
B LLSS(wol 307 170 91
B LLSS(CA) 274 164 90
B LLSSESFG) 250 158 o1
Regret : Di between d ds of answer knowing player and record of
real rewards
Reg with diffe and alogrithms
- Ls
- Cp
- RS
—  LLSS(wolntraction)
- LLSS(CA)
—  LLSS(SFGraph)
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Regrets vs. Problems

Problems (Algorithms)
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