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Tree representations of associative structures

*spudWL4adxe | |edad 994 UL (6/6T1)
Alpudtd4 Ag pauLelqo sunoy YsL{bDua g ud3iM3dq X L3Rl A1 LWLXO04d

g 91qe]
SI2QUWINU Wan 3edipu s;aqumNP
x 66 16 6 £6 16 LS 8s 29 79 v9 €9 9 09 9 4§ $9 99 wed
x 6 S8 98 88 09 8s 0 59 99 99 8s €S €5 bS 59 99 adu
x €6 $6 (8 09 09 29 v9 $9 $9 $9 b9 65 09 9 89 orerod
x 6 v6 39 ¥S 29 6 19 09 9  ¥9 8s 09 69 0L ERLBE]
x 96 L5 95 29 09 79 19 ¥9 <9 8S 09 89 69 yoeuids
X 6¥ 8y 79 L5 09 09 €9 19 9§ 9§ 9 69 413132
x 86 16 76 06 £6 €5 1S 6S 6§ LS SS 100;
x 06 96 6 68 LS 9§ 9 29 19 8¢ 33
X £6 v6 v6 8s 9¢ €9 €9 ¥9 79 133un;
x 76 06 09 19 59 §9 99 €9 wie
x $6 95 09 19 29 9 9 yinow
X 1S 4 L5 S LS SS 328;
x 001 v6 b6 68 88 1203
x 16 6 88 98 dagys
% 001 16 88 5281
x €% 16 w0
x ] ®e2
= 300
21 : 9 <y 1 £ 7 L 01 A 2 V4 G 3 L2 £ g ei

H. Abdi, ].-P. Barthélémy and X. Luong

26

22

19

1%}
>,
()
&
@
Pl
BEAR =
= (&)
RABBILT _%
==L 3
~ DEER G
[ =+ =
MOUSE o et
o —t -c{é
HORSE o o
5_ (3]
cow B I
|
SHEEP g
= &
- GOAT E
____LION =
oo ©
™ 2
DOG o ]
L".‘[..CAT S o
< < e
. + (S
(3]
o =
>
Z - |
+ < |
- E i
o e
~  <of 1
< <




*(696T) MOA MON ¢SS0 O LOPRIY DA and] S

pue uoLjezLuebdo Adowdl ¢ (p3) "YU IF4Nd UL SBUNONUYS ALOWOI OA |
-R100SSe JO SUOL}RRUISAUGAU DLydedd Bulpuly 40f SPOYRal * "W CALPUBEA |
(7961)SLOSSNAG €70°Y" D Np SASLYe) “8pn3L|luLs 8p dsAeue 7 1) UMV
-z (pL61) TT “ARLLLguaody

pat|ddy 40 |RUJNO[ ©AWOUOXR] |BDLASUNU U0) 384] PIJ0O0AUN o fuosdog

*(g/61) @LOOLOLD0S Bp dsLedURU ulAL

SSpPNIL{LULS 9p 9SALRUR,| B UOLIINPOJIUI € ©SBDUBA pue “*y *ouuabu
'881=4991

“(g/6T) LT ' LOUDASY "uaely JO [BUJNOP €S3OURESLP LeaLtboloyosAsd ju
SUOL]RIUSSSUGDA SB $S39U} [BUOLIDDALPLY PUR $9343 3dd4 ‘"¢’ ‘weybuiuuny
“(pL61) A0GUY

uty “Buryesu ABOLOYIASG [BDLIRWBYIRW BYY J@ PIPUBSIAG Laded X LU Ll
A1 LWEXOAd © JO UOL}RZL|@Sd 9347 |RWLIdO Ue Bulpulq “ d'p ,Em:oc_:__;
*08T-£9T “(I86T) P& ' LOUDASd "3BIS PuR "yley 4O [BUANO[ YIS LY LUf
fR1RD A LULXOAA J0F SBUNIONULS BBUL |y ©8Z|NYdS pue 'y “sniuojo)
*860T-£60T “(£/6T) 8 u0L1ELD0SSy [RILDO|OYOAS] URD LAY UOLIUDAUO)

[enuuy Y3g 9Y3y 40 sbuLpaododd UL S, U3| | L 40 BIEp Sjded Apoq

07 UOLIBDL[UUR $}L PUR B3ep ARLJR[LWLSSLP 0] S[8POW 34NIONUIS 9947 |
-LUD4RABLY 4O SSB|D @ DULIILY 40y poydsw y QT ‘Bueyy rQrD CLLOAM

*06-8p (Q)LT *A408Y3 LBLIOGRULY
—09 4O [RUANO[ ©$8943 JO SBLFABG0Ad DLW BYF U0 80U Y ‘'d uewd

“0p2-622 “(£G6T) 67 ' LOUDASH [BABUBY JO [BUINOQ €S3}RLD0SSE pabuedur
AWOopuURA 4O [ [BD84 B3 UL DULUSISN[D JO 3DU3UNID0 3Y| Ceyti o fpLaLdsnog
*6G-92 (£/61) 0T “"LOYdASd "yaej Jo |eu

~ANOQ €S9947 91 LUL 40 SIVRUS UO SILUIB 'D'(Q “UBLALLQ frYTS fuewaooy
*(g/61) Sided ‘poung fsaguuop sep ssAjeue,T T4t LUdDZUOY

“(2e61)

9bp LAque) “SSddg ALLSADALUN S0P LAGuR) ‘DU LJIquBWIY 1904 “1319[34ey
TE0¢-ubl

“(g/61) OT " LOYDASd “yaey JO |eudndp €Su0Ll}lijded USBMIBY S3DURYSLP

10 $34nSeaW 4O DUL[BDS [RUOLSUBWLPLY [Ny ©°§ ‘uRwdo0g pue *4 ‘alqedy

" (€86T) U0l L

CYdedb L3 [N ©84930RARD NP SHLIRDLIL|RNL S8P UOLIRUNIONULS *H “Lpyy
*(0861) €OOUBAOUG-US-XLY “9sal)

“sonbLBo[OYDASU SDPUUOP SBP BSA|BUR UB SIRULPAOUU saydodady Yy °Lpqy

62 $24M3ONLES 2a1§VI0SSD fO SUONPIUaSILdDL 24T

“(e3ep S, ALPUBLAL) 9 SLgeL JO BIRP BY} WOUJ PBULRIGO 93U} BALYLPPY

21 d4nb Ly
VI
C T
w U
E o wo g g
© - W 2 U a
= s 5% B 0
- U] nm C >~ w 4]
)
PRI I I R N 8 2 il
=N ¢l PR ve x € >
q o] 9 ¢ u r uw %= 2
—N :N_RGNM
< Z 3
97 67 37 14 7 mF
a7
£¢ 44
I7
o
%m £

*((6961)
ALpusid4 wody) g dLgel Jo elep 9y} 404 UOLIN|OS Leo LydUeUddLH

11 84nbLy

Ajiwixoug
49} S'0 90 Lo 80 &0 o)

004
621
woy
a2buiy
t10ow
2204
201y
WoA
ocicicy
22n}127
uzouide
Lu212)
feq
1o
uc
a0y
1eeo

daays

HE |
1517 p221006240)

Suon " puv Kwglayiavg d-[ PV H

8T



"(eL61)

09§1OURA] URS fURWOAL “AWOUOXRY [eDLJBUNN “"3y"Y CLeqos “tH'd “yresus  [ge)
*(2961) MOA MBN ©SSodd DLwspedy ‘LUL[RIS |BUOLSUBWLP

<13 1NW 03 UOLIONPOAGUT " "4 “BUnoj pue ‘7% SPLOUABY ‘S fURWLSLYS  [pE]
“ape-61¢ “(LL61) (€)2v

CeY1A3WoYDASY €S98UY AYLJR|LULS DALILPPY 'y “AYSASAL pUR °'S ‘uyjerjes  [ef]
: "162-€82 “(8961) 6 ‘' LOYASd [eLO0S pue
*S49d JO [eUJnOp ‘suoLssadawl A31]RUOSABA JO 84N3ONUIS BY3 03 yoeoddde

[RUOLSUBWLP L3 [NW ¥ “*S'd ‘ueyjueueddALp pue °°) ‘uos|eN ¢*§ ‘buaquasoy  [z€]
"(286T) SLEPSLLLH ‘wneqlad ~7 ©s8OUBLdS |eLO0S By Ul
suoljesljdde syeLdeald|n ¢ (-sp3) Ty 1 ¢ sAsuayduny pue °-y fBuaaquosaLH

UL fyodeasad 97@LJRALG|[NW UL BULGAOS JO poygaw ayl ©°§ ‘b4aqussoy  [1¢]
(356T) MMOA M8y

CAOLLM ‘[ “SLSAleue |eLJ0JRULQWOD 03 UOLIDNPOJJUL Uy fep fuepaoly  10€]
“p2-¢ “(z2861) (1)/p “e4LdI8WOYIASG ‘erep A} LUIXOUd O UOLIRIUDSBUG

-84 993 SNSABA [BLIRUS € (' SLLO44e) pue f'y ‘AYsddAl °°S ‘Aysuezndd  [62]
(06T ) 03UOAOL €SSOAG 03UGAOL 40 AJLsdanlup ‘suolieoL|due

S3L pue DuL|eds [enp :ejep [edLJ40B3]eD 4O SLSALeUY S “03eSLUSIN  [8¢]
*161-691 “(696T) 9 ' LOY2ASd "Ujey JO [eudnop

©51090U0D [ BQABA 91RDLISIAUL OF POYIaW [@DLBOLOYdASU Y “'y'Y “USLLLd  [£2]

*(¢g61) 4eodue 03 tX ‘buon  [9z]
" (2861) uoduesag

‘ydedB Ly [N}y S1URU0DS S| [LWey 33 B40DS ‘8Ydp| SORULSLOA ‘T ‘buonT  [G7]
{8£6T) SLLIH

AL4oAag €obeS ‘OUL|eDS |RUOLSUBWIPLILNG 'l “USLw pue “tyg'p ‘LLeysndt  [pe]
“(eL61)

NAOA MON 30N UOJdR8SAU |BAOLARYDY 4O SUOLIEPUNO4 €'N'4 ‘dabullddy [c2]
"y52-Tv2 * (L961)

7€ ©eYL41aWO0DAs " SOWBYDS DULUBISN|D | @ILLDARADLY 37§ ‘uosuyopr  [gg]
"yse-ove “(vL61) €2 ‘s21ashy

-e1¢ paLlduy ‘poylsw paIds[HSU y SLSA[BUR 90UIPUOASBUU0] ("KW ‘LLLH [r2l]
"p31-9/T “(6961) ¢ ‘MOLARUSE *GUI\ pUR "UARST TQ4BA JO |BUANOD

CSWA3) [RWLUR 4O SDLIURWAS 3y} JO Apnis eI LBOLOYdASU ¥ ‘TN “ASLusH  [02Z]

*OLRPS[LLH ‘wneqgi4j 7 ‘spoyjsw pue A4osyy :buLjess

[RUOLSUBWLP LY [N} :deBUdRe 03 “* )4 “aueye] “*p ‘MnadT 8q *"M'4 “bunoj

“(LL6T) PAOSXD ©SSBUY AFLS

~ABALUN PAOIXY “ADOLOYDASU LOLIAUT Yty *dBYdRLLRA pUR ‘itQ ‘usubay “(G/T) MOA MON “A3Li "( SWYILAOD[® DULA®ISN) "y D ‘ueblyded  [6T]
"BSTT-0PTT “(£961) 29 “"¥"S'V'C

$58847 AQ S0 LJJRW AILJAR[LWLS JO SUOLIRIUDSIUUDY "¢ [ ‘uebLlideq [3T]
“/16-60¢ “(p951) 22 ©SOLIRWBYRR PILlUuy $O ALABIARNG “AyL|Lqez

—L|eaJ4 S1L pue Ydedyj e ;O XLdjew 9ouersig ‘°$°S ‘nei pue *7°S fueeq /1]

"(2£6T) MH0p MmN € sSBUg O LW
-9peoy ‘AUowsw jo uoijeziuesdy (*sp3) ‘ji ‘uospleuog pue < F ‘ButA(ng
" (gg61)

SAOA MON “AB| Lp " “BUL|ROS 4O SPOUIBW puUR AUOBLL®*§*pi CUOSABUO,

1€ 5241391418 2a3D1005SD JO suopjuasaidas do4], SuonT *x puv Qwajyrwg ‘q-[ Py H 0¢




