#%f&aﬁéé@fi&nﬁ%%mﬁ.&;;%JJ;;&I?F%YL.B T 5 ED
{K%vvbaﬁﬁfﬁﬁ

1 FUC®IC
EFAHVAEERELOBEBRTCEDLSIZREL, ELUTHED IS RERCLo=D
@?m%%ﬁi\%%fﬂ%¢mum/ﬂ@@f %iﬁwuﬁg%ny@ﬁw””? EA
’i FES i« REIR L & HIZREIZHH 5 52742 - T & T\ 5 (Christiansen and Kirby 2003), A&
T, av¥a—KXyialb—va ‘«'??ﬁd‘\“é’ ¥n LEE W)v“"}z}b/cu‘ Bl B EhaaE s
L%\z\ CH Vv ALARBEORPONERHBED ISR ETI2O0EREE L, FONEOE
fLEFN LY Ialb—Y s VEROBREZRE T 5, BlGRNT 70— FOFRDO—DTHD

\.,
i L

T
i

E!

ARV Iab—Ya YOETFVRETHEOLEP TV DPREINTWEH, KR
. Kirby (2002a) ®## 03 L 22E (Iterated Learning) €7 VR L. »ﬁ%{?‘ b DEHNT
Wh, BREFIVIL, HRIIZWV S CEPER L = REEE2 FHIFPE o B L TRFEEED

SEAERDIHELT, ROERTIRESPHLLUTES @—f‘féf\fk%ﬁ& (O“"’ v h) 2HEZB
&\ 9 3tiEAb (cultural evolution) 702 AR KL TW5H, RZETH - BBFR U2 W RIZ

LEvIab—YarvizBnt, 1)I7VvE L a?‘éé‘a‘?f)‘?%“”* 5 DIXBAOBEAT, Wb b
m&&mfi%Jgﬁ&mw@mm@&%r%%v,m@mwakuigag SRV -
BLAVOBAL b TORKERBEESZ &, 2. QR (Z0OBE (V] OBEN

[VS] OFEIED) H—BITREHEHEEE J»X£@¢m:mvsaﬁm;@:o®ﬁwﬁﬁm
5%*1 Xﬁ% ﬁ%ﬁ%@%ﬁ&%%@%%ﬁfﬁhﬁ@%ﬂ%ﬁ@ﬂﬁw?ﬁﬁﬁ?%
bbb '
%@mm;urwgpva o REICIE, SEOEMIZBET 2 MEOE R ETHE. Kirby
(2002a) *ﬁ%}é*%mwﬁ% DRLUEZBETFNVEBBT S, 3HTIE, AMTHAVWAEY I 2L -
YarvOTLITY ALOEHPEBFR B 2 ELOFEHEAS, 48T, EBDOY I
V=2avORREFOEE. $5BOMEORBY AN EERT S, SHERERELT
BROTLHETD, BB, ML UTARFEDO Y Iab—Yarvokdblifnizaryya—
AT0T5LEEGLTVE (VAT LDOFHEMIINEEESR),
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2 HRBIUETHR
21 EEACETAHROER

wﬁkbmﬁﬁﬁﬁibﬁ@ﬁ CN S BREIIETEIG A S OB L Y EY RN L EREE
BIZANLBRENRD LY, XEFHLBEORKELFR QR OTERS WHEL VI
(Bickerton 2007} £ $H %, ZO X3 REVEOL POELEBIIBVT, BREFHEF VOO L
SInFELUEL - BELUTV 2OV IRMIERI TRbLbIETTER, LikL, 542
OWEDS  FRELZHERIEE TS O TRZEL, ERIBBEHLEOTHo A, 191
RBEITREZTORFPELOMELZ DR LLBENLFETHI T2 XEETH L LW D
RBEAEPED ok, UL, 20EDEY SR, SHEAFEZ, LHE, SHEENZPERFERYD
FEAZBLUTCEFOEMACET 2EBIEE -T2, FIAKERFEBVWTR, /—4 - F=
LAF—HE PIETNEAL ST RMEMAT 2 EEHES (faculty of language) R > T 5 &
WISTAFTIETE, TONERREREILEEMS \f“i'?i, MR 2w R
EHRZMRICI>THSAILES L UTER, ERCEERIL. 1960 £/RIREB I W RE
F5k (Chomsky 1965) 20 80 FERDFEBL L VT A — ?m?7UwWWMWmﬂ%1W%}§
5z 9(: ERODIZURAD - 7055 A (Chomsky 1995) N BROBER - Ao b
**f—l LEBRIOMRERBEIETCE L, T3 AX%w OEEBIX, MOBREEE - BEWRE

BlEGLUoRLBEALY, ThOBREBOWRELE X, DNARKAOEFEROK

ﬁ@%Ai%ﬁVﬁlﬁbﬂﬁﬁmmmmﬂhﬁgmmmmwmummoﬂbhALiﬁﬂ
RHEEBEMTFNEECEENRS L Z Lilbh o (Kirby 2002b), £7-. ERE: I NDE
FREAOERCET AHSVHREORTCEEDD O L LT, Fitch and Hauser 2004) 137 X R
VAR YEEHERAEBCEAPUREHEE2BMTELVWI L EHLPILEL &
EBEET R, BEOTFOBERE - XEOWHIEDL % < L XT3 (Caichpole and Slater
2008, Okanoya 2004), ¥ 52, Z#L DEFEHOHLEEFOEMOMBE~ M HELL
Tﬁm%rmmeAMFthw HEF 5B, Hauser et al. (2002) 12, RBOEFER L
UTEBOHRBELZIY EIFTWn3,

oM, EFOERLICETAMETEELHARL LT, BRRWL7 Tu—-F88Fohd
EEEMEC BT AREHRNT T ER L X, ERo#bo oA (v ART) %
AV¥a—REREAL, EBCTOBMEZEELTCEOAMEAZTEMULIS L WIRATH
5, AMROBEASBERNT T —F LTINS FEREREL TV S, BEER oM
Ak, 1990 54 &%#bﬁ&Mm%mﬁ%mmﬂ%@&*%ﬁ%ﬂﬁﬁ%ﬁyk% WA
¥, Hashimoto and Ikegami (1996) 1%, 2 v b7 2 EF LA HWTERE L EO#L
EFLOBELTTWS, $h, VU Fr—% - Ia—-F- R BRI E- L EEEE
“?WJNWﬁQM@ LW, %@&,3VV: — Ry Ialb—=vavETFTLVOERZ TV

Y XALIZB L T, Cangelosi and Parisi (2002) 825 2, REFEFEHL TV EHRVIEL
ZHETNVL ZOBNRHLREERO—DOTH %,, WIZBDBELZEEFVOBEZRAS,

I FHEBUTEXHCL v ZH  ERPTE2EFOEESTHS, EHEXELEBERREA — v b EF
CgH - fﬂb)‘iﬁ%ﬂ &, AT, E%?ﬁ; B ONBFRIBHARKA TOER AR R YR ERNETRE
M ERAEETH D, ATUVBERSI Ay v -V (XIREHNE) T2H - ERFTED,
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22 BRYRLEZ2BETIOBE

AR TR L 7288 0 3B U3 E (Kirby 2002a) O lE, Kirby (2000) OF4 O FREER T H
%, AT, i\”"f}ixﬁ) ’(»?f—'c‘?ﬁ? 9 5, Kirby (2002a) D ALELEF VT, &4 Of
RizBWTE (REH) b7 (BeF /285 PEEL. BRASORB-> TV EILES
WTHLFEBROBERER? L Z0OBREDH oD TEHEH () ORTEFFETHZ LT
TWa, TYBIL, KFELUTOEKRE XORT 2ZIFHD, £ I5 55 2EEOHR % M
LT —E3n-BA2%8 0., ROBRTRESVPEHE L VEU S ERE 2OERITHK
LT LXDRT RED ﬂﬁﬁi%%@ f%m HHds, YIab—YarelLTiE, i
RIZBWTHFEVROHM L LTOXERBET L Z 210k 3, THEIEEESR 2i@°”
DESGPOHAZHERL TRILT S J/ﬁwr4/b®%%#$%m% R kied, A
HiTid. Kirby (2002a) HEIOBLIZ B W TEEREREHEN T 5,

o BiH] :
if‘ﬁ%?%%ﬁKMWthﬁn«?%E#iﬂyD ExWMZHAOEAE L B

(1) a. §/walk{taro) — abcdef
b. A/walk - def

(la) 1 [SUEEI T by i TEER OFTH 5, (la)DEBIZH S Ttaro) ¥ Twalk] &
%ﬁm«é%@b [8/] ®SIEIRVERT 3, —HERFERERIO Twalk(taro)] BHAFET IR
BRASE ), BETI “Taro walks” & WA XA THURTEREE] 2&RUTWS, #El (la)
ft"k%%w<jawaa%ﬁﬁwiaw&ﬁxan%*%WTﬁ NBEEWIZEERLT
W3, —7, U";} FWh ) 3 ERERNITHEY T HHEIT Twalk] WO EKRIE Tdefs i2&o
TRBEINZEVWHIZLZERLTVS,

o B OBAL (rule subsumption)
RICEERHEL LT ?omﬁWQ%@iit%&Jf DOHANZT D AL &5 8B
2EITL, Fle LT QR DEIBRIDDHRUEEZTHS,

(2) a. S/love(john, mary) — abcdexyz
b. S/love(mike, mary) — vwdexyz

(2a,b) DEBIXFNF N [John loves Mary.] & [Mike loves Mary.] &\ 5 BEkiE& 2 R 7 il
Thd, 2ab)DELEHATHD L Tjohn! & lmike] DAFRELD, Tovel & Tmaryl i
HELTWE, AUERD L [dexyz] PHBELTVWAXFHTHS, Lid-T, BHEFE
R Tdexyzl & Movel ¥ Tmary] W XFEFERTEHEFI LHERET S 4 T HIZ(2)
WHBWT, Movel & Imaryl #% [dexyzl THS2 5L Tjohnl i Tabel ThH2B LHEMTE,
@Y IZBWT, Tmikel 1X Tvw] THHLHBWTES, OIS REFIULRALL-THE
FEQD2ODHUMPS )DL KA EBL. HEINTHRLTII LN TCED,

2Kirby (2002a) Tl Tconcept]! EIFFA TV 3,

35 AL §FE A S AT, ZOSRAPRWAEBEIIEXLVSVORHITH S

YL OBA. dexyz (’))"“ ro)"% DEPD Tovel TEDWHIEFA Imary)] 2RLTWHORIE, F
FERZOBATRES T AN, ‘




46 AHRERE © BRI TR E A W BRSO BT B3GR E TV SR ORI

(3) a. 8/love(z, mary) — W/z dexyz
b. W/john — abe
c. W/mike — vw

QD2 Oo0HAE, QA OND LI 1 DDA 3a) & 2 DOFERBA b,y & —
el (M%) ans, ZoBEE TBL 2R, Go)REBOMEIER/ILINTED, &
WIRERTIEREAEEOIRAMPLRE [Wal LWIRENDE, W/l & Wew
35 VR EEBBTCEDODEETAI NIV P RIEFETEXFNONSBZLOEIZERTHI L
WTELLWIERERT, EZIEHTLZERE, 7 VB4MX Wf@%ﬁm&hﬁmfﬁ
Bt 52 LR TEETH S, (3b) & (3c) DF %ﬁw I, CHAENC BV T T LR W BN T
WEBRIZELONFENEZBATHILPTERILERHR LTS,
ﬁ%(ﬁ&é%fwﬁﬁﬂhwwm%bwﬁ)%%m%hwf YIalb—varviiBunT
& TEENT] Lieb, BekBE&ERI R TEE) L daZ 8P¢fjc§ﬁﬁﬁﬁ%%
WEXOBR L EROMERTARS, Q)OBRMEAVDS L @) IASNE LD LERES
TXARBFT LI 2HBTES, ::“HaTﬁmza “@%@%ﬁ%ﬁowwwsﬁ%ﬁ
MR ETNERTITHLT, #) ﬁ%wmﬁﬂtga@aff@x@ﬁﬁDg%&ﬁ;xk
LTELWORRFxv P45 THD,

(4} a. love(john, mary) : abecdexyz
b. love(mike, mary) : vwdexyz

(4) 137 %w@axwﬁfwﬁf@%aKﬁémmiw%w%ﬁ&%ﬁfﬂéﬂﬁwmfak
f:r!c,veabziaryj LD EHRERTXFEF GO &, T dexyzl EWIAIXFEHTHSL, T
|k W 74\1‘/’?’% DEEBBOADOSEN 2 ET, (da) 2EFINGOXETI L,
ﬁﬁ‘r THETAEEEL Nohnl THD, BbitkHE H(shni vi?m’i/fywmvm)l/;’ﬁ LN
WA R OIS IO S XFF] Tabel & LTEET “@ﬁl%% LD,
(42) 12 & % &, Tlove(john, mary)] % F$ FFX fabcdz—wxyz,; ’C& n, i EFEo T
% labcl CEERAXFH v FT 5D, ma;t’});ﬁﬂ}ﬁk;"{ii{?;)diﬁﬂi Z& o THFH
@*fﬁf e Atbh A, I CHEBTIRIC £ 9 (db) OB L XH (Gac) DEEIE & » TRIFT
3,
WIXEROBIE R THE, FHEEV ) DXFEMER->TED, f%@va(isbn, mary)] & [llove(mike,
mary)] Q2 O0OBWRMEEETLRER BELISLLTVWE LTS,

>
m

%%Lf:i«

(“*!

N

(5) a. S/love(z, mary) — W/z dexyz
b. W/iohn -+ abc
. (J/mike — vw

Move(john, mary)l & (5a) 0‘52552 RHBLTHRS, 2% (John! CEBEHMA S LEKES
—HT B, Ba)DELEAL L, B I W 2F->T0WAZ Lhbhs, EEENER

A& Tlohn) &7 NN W &R )'C WhTzh, (SayDEETHD Wz dexyzl @ [W/zi O
45% Sy DF Tabe] LEEFHZ 52 LT love(john, mary)] 2T LT Tabedexyzl
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BERTEZLNTCES, —FT. llove(mike, mary)] #FTXER2EHT HRICIED UERSD
BETH B, MMove(john, mary)! D& DERER L FMKIZ. Tove(mike, mary)] T (5a) D
MEERETS, ULAL, Bz OS5 ~UHEW TH5E—KH. mike] OFERAUOS ~NIEQT
HBRD, Sc)DERFUEBATEHILNTERY, ZOXIRGET VHLLRNFEINEE
U, Ga)DAELDO W/zr LEEBMILZ LTI RERT S5, BRLLUTHZIE Nove(mike,
mary)| OBHESEETXEN L LT Inudexyz] BREWERINE, 20T U X LRFF]
HROBECELUT, MXFETOXFMNE T VELERT S0P 20D RIZERD/ST A~
AL LTERETH S,

o BEBAD T VOB —(LBIE
ABRAMZBNT O DL CBERABRUOLELANH U THFELR U TH DT AVHR
252 OOHEFEFEET BIEE. FIRNVE—DIZE LD LRELEMT B,

(6) a. W/john — abe
b. Y/john — abe

(6) D2 oDEENE, [W/john = abc)] £33 1 DOKENZ 5, FEFLER AL, FBEA
BT RUOEENTONGA. TRV T SRNVOERIFEHING, BHEKIZIE,
ZOBE. TRTOXHEHMOFDOIANY BW REEXNE, APETEEAKICARE TR
BWLAEZETLITYXL2FAELTHS,

WHITIE, KRETHAWAEYIab—Y a7V ITY X0 HEFEXOSEELOBEI
DWTERRB,

3 OvEa—d0OvIalb—avEROWME

AHEDOY I V—va YREGRO X B Y, Kirby (20022) 2BELZEDEAVTN3E, K
T, FTIalL—YavefoT AT XL BEL. BhAERET S, FULTARER
BWIYDISIHBFEEY2EZE LNV B -0 2 BEL. SELELOHERTAS,

3 ¥Ialb=—yavOPILITUXA

2EITT TITRART VS & 312, AR Kirby (2002a) D0 EUFBEFVEFEHL T
B, EFNVOARA-JRERIOLSIZERbIN B, REFVMR, RITHYTBEESS 4
LIZERI N EHRES (run(david) O & 5 2EE) OE/IZHLTS, HEOFKE-TWEE
B EFE - TEFOERERIZHY TAXFENZ2ERT S, Z2THERLVRThWE RS RVWI L
LLTERD2ENBTFONSG, £F. VYIalb—Y 3 yOEROOHADOEEITEOCRELZM
HER/EEDE TR WVWED, BHRIBESIIN LTS v AARXEM2ER L TEKRES2E T
AR SED TEHENE WS T BT oS, WIZ2ABE LT, HFHLERBSE T

Kirby (2002a) "Gk Z O4/E% invention ZIFATWS

SRR DOBMELA BRSO PRI ab—Ya VORI A-R L LTRETHETHS, 1 A-VELT

RBHROZB R LU CETERABSHEBNIC Y 20 od (BBIZRYI a2 —-YavoERRERLY) BT
FC, BERERHLTCWIEEAVTEORKRERT N CURH) 2E£HT 3.
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3 r@xﬁé km:f';%
S/x{y) > By Efx

. R/hanako-» ry3 \_

l/ watk -» ru

"/}-._

e O
‘Q?%"*/mr {david) : ’cx;;é\x’ﬁ\
b watkihanake} : ryiry
sleepinancy} © zhk

TS —

(=
o 1 RO I az
NEBTIENOATOELSLWIRRAE L0 THEN, BEHORERNBEFENLNED

RENFNDX ?ﬂ%%ﬁz&#bﬁ%@@ﬁﬁﬂﬁ?ﬁ)wkaC”z Zhik, BEH—
FROBREAOESZUEIYIES, TORIRUEREASEENSARENHL I L
BAEKIZE 2L, FOBS, HEEREZE > TEFELTVWARVWEER, 7Y X L0FEH
ERIZL>TEUBERBAZERINENTRELTLESTREEY S22 5THE, AIULE
BREL& A2 R SCFHLE U TR vl w»tﬁ&@”ﬁr JA XD EENTLED ZE
by, 20X TFELIIHUTERE Y (XFF) ORTOESE2RIET S,
FEHOEEIX AﬁLLtﬁ%fx(f*U;@N?@iAﬁﬁﬁktf? TER B, F¥
@w%mﬁhﬂﬂﬁsf%%?ﬁzﬂw°“®*ﬁ#bm&%%mmL“?¢%0?%ﬂ?u
AR T T ’f:k N %@U)ﬁﬂﬁ\ YIial—YarhrsidkTh, FEENHLWIRERDOE 2L

D, RERDF TXIEHE é’xﬂ)"‘i@‘ kA HFzIIYIalb—YayMATEUEER
Bl B, %kf%ﬁ“’;ﬁ;ﬁ’i' %‘533’}07* EBHONERZZOMRDOIGRL UTEHETH I itk s,
HEREON—TBEYIal—2arDRAFA—RELTHRET S, YIalb—Yaroef

OENESIZRT, 7"\‘»"‘”*—'5%”’"”4:};\ SOERFETOYVIalb—arvEREFTS>THWS,
RIZERSOERIZIDWTTH LN, EBRTIE, 8 DDEELF (Taro ¥ Hanako 2 E) &
“w)‘éf H unPwalk 2 2) 555 VA LTHASDLET 60 OEREFTNEFNOIMATE

U THE h&uguJ@%ﬁCSJwﬁﬁﬁﬂﬁ@ SHE RO THER WKM@WTméﬁﬁ

03%*‘*%%:3\ I, TARTOHEAEDLEREENTVRVWIEEDE, DEDHEROREPF

FizpunT, 53@.@;%%%:» KOWRTEREE R R T L DTV v LT,

3.2 SBEEEXOEDEL

RIZ. i%@iEIwa VOTORAIZBWTED LI RNEORE - #ILPERIN
Tein o AR THAS, AHETHD BB EHTBEREBEXTHE, Lo
T, %ﬁéﬁi“‘;{? ;1 Mok &ffﬁ?ﬁi:?ﬁ;%a

4
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e~ @ﬁhﬁk% Y& TR >
NO

e e NO | SUFERTIL R
=< RN EETE N0 e
1 £95 5 (%

YES | '
@%%%rutﬁ%ﬂ?té
SO IEIC KD TIE £ B
'a$>mmﬁ$@

|
| BoR-TL2REIEE
| otRoO|AILLTER

FEEOEFERA, %ﬁ(b%
5 ff“* Y BRERL

T 18 o B
HREFIERTSR

M2 Y3ab—-varyd7AdU XA

{7) 5/walk(david) — duyalzh

HEER S REENEEBLHAD 2 OLIRVWED \wVTmaﬁﬂwﬂwﬁﬁkﬁﬁﬁﬁa
m%%é\Ewmz@Mmbﬂmamiﬁﬂﬁﬂmﬁqw@ﬁmét&\ﬁm%?ﬁ&é
BibAng, 2LZFOFERVID, 0L ax%ﬂ}%X/mwaﬁ%fm%Aiﬁﬁx
) #ok b <E§ﬁi@‘% Y AHEREE Te o T, SEIE, SHAITBWTHEFIZA W AEERSO
BE260IT, ERKIZT VELIREIEANFROBARZ4XF ITEELTYIab—
VavEBETo T,

Vial—YarO—EEaEmne LT, BRHOBEARERIIREI D TORWERA, oF
D ERELR u% msm SXFFOBEBPFOEFHAMEINTVWERZ-VRELATEND,
PAIER 3 i A3 L—Ya VEROBYOHSOXEHENTHE, FLAYOENK
me%%Wﬁ%mT&wf\M%ﬁwyﬁ miwwﬁwéﬁ7@hvu BODRFEH, HE—
b n=HE»d 0 /S!’.A (y)— Aly P’T)\ FEIED VS] OFFELR-2TVWBE I LhDb
5, ﬁk‘ﬁ%%mmﬁmﬂé&%c‘gjm@é%QKSOGQ%wK%L”%%$ﬂW
FHOSE (D2 CREED TAl ©. &80 [B)) BITREZEEINTVWEIEERTEN
z fﬁ%h%ggzatu( TSI N GR L %ﬁ%hfﬁiéﬁ HE
29 S*ww“?:,’igﬁfj PEETBIHRERDZONE VI REVFET S e Uhwnd, E5ko

l.

BTy %mﬁt“ﬁamAiﬁ%Té\%Ménav HADEEMIER S
% HRTATITLINTVWE D, EESEEORVENZECORETHERLTLE>Z
’5*??3% INnbg, _.4ii‘£54§”% PRICRTICBE TS 0 HEREO VIR TH S, M4xHBE, 60
AR 123 T I SURANI L S iz iR (S/y(z) — APJy- AO/z) DAHEIRD, 8O0
EELFAL S OOEFALRFAILIZIIRY VITINTVWS I LD 5, 60 HAE DA X

TSENE, BAK4AXFL UTEBIRAXFIIREPS SV ELIZEES LS LK,
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L

$/ laughijohn)-> swviig
S/ drink{mary) < nuntqgss
5/ sieeplhanako) > fiwr
S/ snore(mikej -» thkgypk
S/ y{x) > Ay Bx

5/ smoke{john}-> hd

3/ smoke{david} -» dfpdo
5/ smokethanako) <> kxdteyw
S/ laugh{ichira} = vy1

8/ snoreltaro) -» zwj

5/ crylhanako) -» ykhyvth
5/ crylmary) -> ouk

&/ cryftaro) = gchxy

&/ runftare} > rrykixgce
S/ erylichire} -» ncuhzu

3/ run{john)-> kgthfulw

#HHs0:
S y{x) =3 APly AU/

AP/ snore -» upe
AP/ lsugh > p

BIF B EOELET IV E RO

Aflaugh-¥p

A/ snore ¥ dr
Af walk-> asx
A/ smoke -» ht
Af drink = gy
Afery S ne

A/ sleep = tm
Af run > nmd

8/ david-» bvcir
B/ mike - ktnv
8/ hanake % gsm
8/ mary -» ook
B/taro 3 p

B/ john~> s

B/ ichiro = v

B/ nancy - z

B3 H23YIab—YarOiRFB 58 1 HAEHDOXERE

AQ/ mary > 00k
AQ/ hanake -» gsm

AP/ ery <> ou A0/ ichiro -3 v
AP/ smoke ~» h AQ/taro > p
AP/ drink - uno’j AO/ david 3 bvcir

AP/ sleep -» ijixen
AP/ walk > asx
AP/ run - nmd

4 E3ORFEALY IaL—vs

AQ/ mike ~» ktnv
AQ/ nancy = z
AC/ john-» d

VD 60 T E o R R
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e

S/v{x)-> AR AQ/Sy
S/y{x) > ATYy AS/x

AQ/ smoke -> hk AR/ mary -> dnrb
AQ/ laugh - gyvi AR/ hanako > w
AQ/ cry = gk AR/ ichiro > fbz
AQ/ snore -» lurg AR/ taro-» aiyp
A/ drink > v AR/ david -» sT]
AQ/ run > jke AR/ mike = cdkf
AQ/ sleep -> ufth - AR/ nancy - wy
AQ/ walk > gxr :

AT/ walk-> a AS/john - sorw
AT/ smoke -¥ smgo

AT/ cry ~» ny

AT/ snore > rlh
AT/ run -3 yi
AT/ laugh > vzsn

55 BEIEA 2 SR —VERINEY I alb—Y a v OE 4 1R EO SRR

ADXEHUMERE->TWEOT, FlRE i jiyeﬁqsmj 2B [fEFI3ET W5 (sleep(hanako)) |
PWHERERT X UTIEVLOWXERNTH D L M - 3835 (ﬁ@fﬁ} THIEWTE, [v472
BHENTWVS (walk(mike)) § c‘ib"’f’é’ifﬁk«fﬁ%@\%?ﬁ‘é’ X LT lasxkenv) & (B ¢
5 é’.,ﬁ'{?a%ﬁkﬁé‘:ﬁ LTWBENWIZEHTES,
SEROYIab—Y 3 YT, BEFEEIENSE LTWAkD, EIECEL TIXERNIIZ
1 TSVE N =V IZRETHHEL TVS] N~V OSHEIELT oRERI¥ L2 THE, R
BRENOEN, YIab—va ryORfTICEWT I8V 07}\&-—/%5 VS] BARAX—VHH
FXENIEEL, ThPARMMEREZ Z A TZITHIND VBB 2D ﬁskhwﬁ
Z2BYOBEEPRELAHB Y Ia - VEGE %H*4%ﬁ%mxﬁm&%é
VIalb=—va v EOXEEMIEE - TR WAL, IﬁmPLfffﬂfﬁ”@m
JEE TVS] DFEMED 21X — v ORLRAIPEREING, £/, MAOEEE bEFH L LFH
@RI LB I TV, TSV HNE—VDEFBZARD IV ERESL, BFEIZAQD IR
NERESTWEZLHbAE, [VS] NZ—VOEFFASOI~VT, BFIEAT OS5 L
%%"’?“'ﬁ‘i?"?ﬁ% EJS?:F'L&Q& Wz IEFE UEETE [SV) OiFe TVS) DT
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S/ y{x})-»AQ/x AR/

S/ y{x) > AC/y AP/x

AR/ smoke -» dmei
AR/ snore - lurg
AR/ ery = xg

AR/ drink > v

AR/ run -3 z

AR/ laugh -» gyv]
AR/ walk = gqkwf
AR/ sleep - ufh

AD/ smoke < caj
AQ/run -3 1

AQ/ sleep -» iwmp
AQ/ary -> 1

AD/ snore -3 ©
A0/ walk= ¢

AO/ laugh - zr
AQ/ drink-> b
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AQ/ nancy - yodbajeu
AQ/ mike = cajdkf
AQ/ hansko > w

AG/ taro-> alyp

AQ/ ichiro ~» fbz

AQ/ david -3 sfijq

AF/ john - kxhivsorw
AP/ mary > nrbike

5 & LA O 60 A H O SGRBIR



BMRYERFPEHELEMBEE L/ —KE B 115 (2014 53

MTHB, MeBHs2HBLTALZERD2DODIEWhbhrolz, £T. TNFNOEED
va BT DPOHEENEMLOBETCEER>TWAI LPIEETES, HlAE
rSV‘ NE—=VOEBIZBWT4HEARED 60HARES Tsnorel i Tlurgl L LTREIHD
b‘ Thanako] 1% Twl 2 UTZI#ANTWS, 2208 UTIERICHIRENDER, 1 D0F
EERIZPVWTEEN2EAVEET LI LRERTHE LOICBbLNE»E Ui wﬁ 6
a:_%(ﬁf CETORBEPEALLSOEETERINTVEIDIT TR 258 o H
EENZEEENICBE LTI, TSV] TVS] o5 6% 8 DOE Wiﬁmauiﬁmﬁkm4
méﬁ‘%@kﬁ Tk TSV /%% w/fﬁj#ﬁﬂmﬁm\%hm Dk TVS) RN -
BOTHEEENT WS, 20, [Vary] A7V D2VWTERTAEEE TVS]
w@%@m FNLSME TSV OFBETRE TS0 & 5%, WhIXHEGNLERE L
ERTVWBRIeHbhrb, BECEL TAELEERICBWTEERD H 5 EHERIFBE
T 5 RDSEBERE D,
WEICIE, BRGRAIOB L EO#EMOBERZHAREL L HIIERT S,

4 T—YDEFTHRESROER

4.1 RTER

AETIE, FEEVP—BICIGRL EL2BYOEEFEER-EEES, 2L T2 S0OH
Alof{bo LK?@%@@%boﬁ%mf %ﬁ&i BRIz WS EEREE SR OE % 60 12,
THRRHZS v X LI REX- ‘*%""?éﬁ'@ﬁ&ﬁ{'ﬁ’b PIZEBELTYIab—-Ya VvEREF-
7o 20DV I a2l —Ya YEFV, P';@rmjwaﬁw@ DOFEME A S — TR L
AP EIT2EY OFEEZ2 O FERANCPERL 2R 9B TH o7z, IRIFEHOBEERT
}Oxwaﬁ%ﬁ”akﬁﬁdﬁﬁﬁﬂ%%ﬂh VEFEOBENEEING, EEREIC
LN WERHEREE WS Zebihod, BEIOY I ab—Ya YORTFILBWTEL
C‘Mﬁ%f" ILTHIPERENVESZEO0, 1BYOREN2ED OEREL, ThEThor—
Ah BB —EOBHBRE— B LEL PO PRz, ETREEF1I 20

mﬁJmm=w%fﬁ?°@7ﬁ%%ﬁ SBIZIEE LAY I ab—Y a VT O R
%@%Mwﬁﬁaﬁ&mﬁﬁwﬂﬁwy%ibfmdo&b\ynavm&aygﬁﬁahwi

FTHEFLTWEA, 40 HARENRIZERKIZBLDB WD, FNIREE OGS CIRERRE
ifw%cﬁm < NEFRAEER, BOOHRIZ 1 DTHEARIZ2EBY OHANICEMLL, 17H#
REPSBEC-BEOEBEIZGELTWS, EEF1 2032 -V IZPRT 256, THUEho
VIial—vaVvRAREWTROZLAHELTEEINS, 27, HELOEROBID
BERIZPWT, ERICETZ %1J**m*&%wu&woaw&awﬁ@\%%%mfw&v
XUANOHHA (M7 TEHABRTER) REBEAOBHAR TN T 2EAEIIZH B 8, HEIEREN
12 (3) BRI EER L AV OBABUIGR 2 ZEAS L T L DEN, %ﬁéﬂkﬁ%ﬁﬁzﬂal
mﬁﬁ?é@PHﬁ”m%ﬁwﬁimAa&%?@cMm@SQ@ﬂﬁ%ﬁagoﬁﬁﬁﬁ\

GE 16 DEEFRETHAMLEINE Z LIZERNT 5,

Iz ORIz TSV] TVS] e’Dz, DDEEEAR R —MEET LY (H8) THhB, E

SERROFYT v ED 551»@@%@.7;%;@;:@%& Bz, o0 R TEROBEKRE2EALTRFELIE, F
DEROERANEFHEE2TBRY), HEUPRL i"bai"'% "LF!AM*’M&%*W BEFETTLBEAD,



54 ANRETE BRI R E W 7 BRSO BV A SGEOHE LR OV & BRI O#HE

B ORI EES-BIcED

& 20 ; g_\
s 15
16 -
g oo Bl st S
1 3 5 7 9 11131517 19 21 23 25 27 29 31 33 35 37 39
R
**** HLALDEE BV ORE -~ B Eh iR

-3

D EEMEAS 18R — IR U A AR & S 0SB 72 HERB B R

HERTEORAH BYOTREICNED)

28 \\ﬂ_‘f\j\/‘w{\\vf\;‘;«jf\‘M_‘f\;m.,;,.,.am/‘\mw../\/x‘m :

A TN SO S S N S SR g

JE N G o P QLA WA
4

1357 9 11133537192123252729313335373941434547495153555753
i

~~~~~ XLAAOBRE —BRLSLORE - - - RiEShiRE

B TsV] & Ivs) o4 -2k BoEoiR L S0 RBIR R EREER



BMRYERFPEHELEMBEE L/ —KE B 115 (2014

Wl
1

HRTEORUH (FEICRERELLHD

) —

BB

w?” e ese, cessenses s e
P TR TIPS P
e o s s s

s i om me o ome e e e

1 4 7 1013 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58

LA LORE B ORE - - BleShi-RE

5 9: IURICE 2 E L 28 L WEIIROKHRE

SK?%?%£5E‘2H&%#%6‘mﬁﬁiﬁM&%WW70@ﬂﬁ%%9hn% 7T
WEEIEA 1 DR T 4 L BREHIRIEUIL 16 TEERB L o208, B TRV~ - Bl
A»mﬁ@ﬁ%ﬁﬁmimrrﬁﬁiwfmﬁﬁi bbb

Bz, BIZEEVE 120N R = VIZEEZLROER, BTORR—-rh oz 3o
V—YavRTVPEZEINOTHET S, BEV 12O - VICIERT 586, Bz
mna%’;@d*& BrAY20HREEZTCRELSH I DOBBEICEE LAY, 20OV I 2l —~

aVERIFOIb—ELFHO LD IZH S0 HEREIZ L CEEN—2IEE o Wl T H o 7z
(E%Q‘W%At\wﬁﬁiomﬁﬁ AR THEERIORE 16 10k - T, MBEEIRE
Zhot, 20Xz, EBEX2EYHDIEE %J;ﬁé_fk/?: alb—va i EHERERIZE-T
BRINEMOPOE o PITCTEEN 1 DICEX S TWHELBETERY, E0 X5 RBEHI
EoTInMEL S BPRBEDLIAIR-ED M/?’Mq;b\o

Wiz, SEOMEERBET A TCSEOMEOFAELHEREERT S

T“y

42 SHEOER

SEIE, B v AT itk nwhaEa v a—AvIalb—Ya vy Thoainiid,
EAHECETIHABE RO TH- 2, SHIT. FREOY Iab—varvFREIHI
FMIZRTW A ZREBAHA, FEMTOLIZEHBZEAL TOMEL2RE - BEIETVL
{FETH S,

o VIal—va iZEBNT A FEEGER
o MMBEIFIE XA~ DR
s BEHEE~DERH

s BHREESOHREDY I alb—Yay



56 AHRERE © BRI TR E A W BRSO BT B3GR E TV SR ORI

SERE~ OERIZEVTROBEE F XL OEED 2EEKD S V25 7Y 3 vHELEED
BT H o 72 di, /A XD L ERIER I SR OREIEA TV o 7, S8IX. &
HRTCEROREISREII aoF 4R YRBEL, Tho0 7N — TR TORT P MR
HYEEALTHEEEF L BEAEEEEEI22EATVE, MBFEBLEIRIZTEEE
HAAE 5 —oibBI L kiD, @%?%ﬁ%h%@&%ﬁaoA%mﬁ%@ﬁxaﬁiam
xfi%mwﬁwﬁﬁev R A BT S, BSOS I EREE 2 FF T SR L
FTABIBEMEELEATVADT, SBOBELME Ny 7 TH L, FREREFS
t®£9n¢&wmﬂéﬁﬁﬁ§ﬁ56?%%&?&m%&?%mm%$ﬂm0%mﬁf%
y’{kﬁﬂih@ﬁ’*{%)O%%gbfmm,ﬂdjgf 7D T, 7431@%%&;%%@,&?}@ -ITH D,

5 iEsm

ARSI, Kirby (20022) @ FOVIZ 20 & HEIFIRECR 5 R BREER D & OSUAERR & T
RELT. TEAYOLAIEESE - EBELTW{ R avYa—2YIab—vayieAEL
(%&Ltafxy:@v - 3 VERPOSUTO2OMFHLPIR T, £F. ALK
mm#ﬁi*§®im@®ﬁﬁﬁ‘a‘hﬁé%ﬁ%&fiﬁ BRAE L O BRI EA B B T

FL, BIBECLTEES—BIIRT 22, XLV - RV AVOBA L & TORE
FREZE I b hok, SEOERIEFVERLEFE T VT Y X205 HEKY V7
M oEROELDO O A AL BEMLIh B THY., RAEFHERELLZSVWDNRDS
ﬁ&ﬂﬁ“ CABEE S IR0 T TR VAL, x&mm#ﬁy@;bw@?géjwhf

5 YRR RTEIG D S O OBENTE TR R XEOEL L HRLIZEA
?&—'ﬁsK'Cv‘Qa

WIZE S Mok 2 ik, EEN—ETIRLANEE 280 oS A ORI 23T
X%&ﬁﬁ‘ﬁ%@ﬁK%VT@%“ANWV%EVﬁ‘oikﬁ%% 1D OFREETEE
UlXERTE, BREIL 2 -0 SERLFALSHEORDEHTHS 16) THEL
fﬂf2ﬁ@®”ﬁ9ﬁﬂY%e&%ﬁ'«methw%%ﬁ%ﬁ@ﬁﬁﬁ%ﬁu~nﬁ
@ZiE mﬁar@anewn@ BEMLEBPER U TVWAHREZT 2R TANEDLNREZ LT,
EARZENFThOEFE TR I 2OFEEROEFNEBCTHEILLbEELTVWEESS
2B TR IADOEBEINKRT A LS ITSEIOERIT AT AR R tf%wﬁblf,%é’bii
énkﬁwhha%’%#bﬁfﬁnvcmﬁﬁfﬁumk&?%ik#%iif o Ar i)
BIFE I RESEE R Y AOBR. £ L CERNER S XIREH X EANDIEOELD A h =
ALBFERHIIEREBITNVS,

B30
Bickerton, D. 2007. Language Evolution: A brief guide for linguists. Linguia. 117. pp. 510-326,
Cangelosi, A, and D. Parisi. (eds.) 2002. Simulating the ! molufmn of Language. Springer.

Catchpole, C. K. and P. 1. B. Slater. 2008, Bird Song: Biological Themes and Variations. Cambridge
p £ 4 g
University Press. :



BMRYERFPEHELEMBEE L/ —KE B 115 (2014 57

Chiang, D., A. Joshi and D. Searls. 2006. Grammatical Representations of Macromolecular Structure,
Journal of Computational Biology. vol. 13. pp. 1077-1100.

Chomsky, N. 1965. Aspects of the Theory of Syntax. The MIT Press.
Chomsky, N. 1981. Lecitures on Government and Binding: The Pisa Lectures. Mouton de Gruyter.

Chomsky, N. 1982. Some Concepts and Consequences of the Theory of Government and Binding. The
MIT Press.

Chomsky, N. 1995. The Minimalist Program. The MIT Press.

Christiansen, M. H. and S. Kirby. 2003. Language Evolution: Consensus and Controversies. Trends
in Cognitive Sciences. vol. 7. pp. 300-307. '

Fitch, W. T. and M. D. Hauser. 2004. Computational Constraints on Syntactic Pmcessmg in aNora
human Primate. Science. vol. 303. pp. 377-380.

Hashimoto, T. and T. Ikegami. 1996. Emergence of net-grammar in communicating agents. BioSys-
tems. vol. 38. pp. 1-14.

Hauser, M., D., N. Chomsky and W. T. Fitch. 2002. The Faculty of Language: What Is It, Who Has
It, and How Did It Evolve? Science. vol. 298. pp. 1569-1579. :

Kirby, S. 2000. Syntax without Natural Selection: How Compositionality Emerges from Vocabulary
in a Population of Learners. In Knight, C., J. Hurford and M. Studdert-Kennedy (eds.) The
Emergence of Language. pp. 303-323. Cami:mdge University Press

Kirby, S. 2002a. Learning, Bottlenecks and the Evolution of Recursive Syntax. In Briscoe, T. (ed.)
Linguistic Evolution through Language Acquisition: Formal and Computational Models. pp.
173-294. Cambridge University Press.

Kirby, 8. 2002b. Natural Language from Artificial Life. 4rsifical Life. vol. 8. pp. 185-215.
Nowak, M. 2006. Evolutionary Dynamics: Exploring tkef Eguations of Life. Belknap Press.

Okanoya, K. 2004. Song Syntax in Bengalese Finches: Proximate and Ultimate Analyses. Advances
in the Study of Behavior. vol. 34. pp. 297-346.

Searls, D. 2002. The Language of Genes. Nature. vol. 420. pp. 211-217.



58 ANRETE BRI R E W 7 BRSO BV A SGEOHE LR OV & BRI O#HE

i &
L
PN

£}

e i

Tk R | 50

L TR |3

G- pIP Mg

HM1g: vIab—YavERODIVY —I

T, EBZVIalb—Ye VY RBWEVATFLRUREO - FERT, B0y
Zab-Yarpavy—JVEETHL, vﬁm%@ﬁaﬂvﬂwﬁgztﬁc“rWﬁ@jk
lave/FEREBI, 19V XLEFXTFR 2BRETELLO>LLTHS, EH U;Mlcr:}mﬁ :
Excel IZflAAAD VBA % —Q‘v TUVATFLAERRBEL:, BREEEZRTFEA e 2 2.
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Private Sub exec_evolution{)
Dim i, ”Fneratwon num Ag Long
generation num = TextBoxl.Value

For i = 1 To generation_num
Call generate_concepts

Call produce_ utterances
Call print _result((i})

Sheets ("srule”) .Cells.Clear
Sheets ("wrule') .Lellis.Clear
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Call copy_utterances_to_srule
Call abstract_rules

Sheets ("utterances") .Cells.Clear
Next
End Sub

Sub print_result{i As Long)
Dim x, result maxrow, srule maxrow As Long
Dim wrule maxrow, srule_i, wrule_i As Long

Call delete dup_wrule

If Sheets("regult®).Cells(Rows.Count, 1).End(xlUp).Row < _
Sheets ("result”) .Cells (Rows.Count, 7).End(x1Up}.Row Then
result _maxrow =
Sheets ("result®) . ﬂélls(Rowanount, 7} .End {x1Up) .Row

result_maxrow = _
Sheets ("result®) .Cells (Rows.Count, 1).End(x1Up).Row
End If
srule maxrow = Sheets(®
wrule maxrow = Sheets

srule”) .Cells (Rows.Count, 1

= " And

If Sheets("result").Cells(l, 1) _
7) = """ Then

haetai"r“ﬁult” .Cells i1,
result _maxrow = 0
Bnd If

If result maxrow = 0 Then
°hpet:(“rﬂﬂult“\‘”e11ﬁ( 3) = "to®
Sheets ("result") .Cells (1, 4 TextBoxl.Value
End If :
Sheetsg ("result") .Cells
Sheets ("result?) .Cells(
srule i = 1
For x = result maxrow + 2 To result _maxrow + 2 + grule maxrow

I

sult maxrow + 1, 1) = ‘"Generation®
lt maxrow + 1, 2) = 1

Sheets {"result®).Cells(x, 1) = Sheets("srule").Cells(srule_

Sheets (Yresult") .Cells(x, 2) = Sheets("srule") .Cells(srule
Sheets ("result").Cells(x, 3) = Sheets{"srule"}. ls(sxrule
Sheets ("result®) .Cells{x, 4) = Sheets("srule").C

srule i = srule_i + 1
Next
wrule i = 1
For x = result _maxrow + 2 To result maxrow + 2 + wrule_maxrow

Sheets ("result") .Cells(x, 7) = Sheets("wrule").C Cells {wrule

Sheets ("result") .Cells(x, 8) = Sh-ets!"wrule"\*Cells srule
Sheets ("result") .Cells(x, 9) = 5}3 ts("wrule") .Cells{wrule_

wrule i = wrule i + 1

Sub. delete_dup wrule()
Dim i, j, maxrow, flag As Long

("s lls(srule_
Sheets ("result") .Cells(x, 5) = Sheets("srule"”).Cells(srule

{ ) .End (z1Up) . Row
("wrule") .Cells (Rows.Count, 1).End(x1Up) .Row
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maxrow = Sheets{"wrule').Cells(Rows.Count, 1).End{xiUp).Row

flag

For i = 1 To maxrow
For i = i + 1 To maxrow
If Sheets("wrule™) .Cells{i, 1} = Sheets{"wrule®).Cells(j, 1) And _
Sheets ("wrule®") .Cells{i, 2) = Sheets("wrule").Cells (i, 2) And _
Sheets (Ywrule") .Cells (i, 3) = Sheets("wrule").Cells(j, 3) Then
Sheets ("wrule") .Rows ( j) Delete '
flag = 1
Exit For
End If
Next

If flag = 1 Then
Exit For
Bnd If
Next

End Sub

Sub copy_utterances_to_srule()
Dim maxrow, i As Long

Call delete_dup utterances
maxrow = Sheets(*utterances") .Cells{Rows.Count, 1).End{xlUp).Row

For 1 = 1 To maxrow

Sheets ("srule") .Cells{i, 1) = Sheets{"utterances®).Cells{i, 1)
Sheets {"srule"} .Cells (i, '2) = Sheets(Putterances").Cells{i, 2)
Shaets ("erule®) .Cells{i, 3) = Sheets("utterances").Cells{i, 3)

Next
End Sub

Sub delete_dup utterances ()
Dim maxrow, i, j As Long
maxrow = Sheets {"utterances®}.Cells{Rows.Count, 1).End(xlUp).Row

For § = i To maxrow
If i <> j Then .
If sheets("utterances”).Cells(i, 1} = _
Sheets (Yutterances’) .Celis (], 1) And
Sheets ("utterances™) .Cells (i, 2} = __
Sheets ("utterances®) .Celle (i, 2) And
Sheets ("utterances”) .Cells (i, 3} = _
Sheets ("utterances®) .Ceils {3, 3) Then

Sheets ("utterances”) .Rows (j) .Delete
Exit For
End If
End If
Next



End

Sub

End
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Next
If maxyow = Sheets ("utterances"). s{Rows.Count, 1).End(x1Up)
Else
Call delete_dup_utterances
End If
Sub

abstract_rules()

Dim flag, before, after, maxrow, i, j As Long

Dim shared str As String

maxrow = Sheets("srule') .Cells(Rows.Count, 1).End(xlUp)
before = maxrow )

ghared str = "*

flag = 0

For 1 = 1 To maxrow
For j = i To maxrow
If i <> j Then
flag = top_level str compare((i), (j))
If flag = 1 Then
Call delete_dup_wrule
Exit For
End If
End If
Next
If flag = 1 Then
Exit For
End If
Next

.Row

after = Sheets("srule").Cells(Rows.Count, 1).End(x1Up).Row

If before <> after Then
Call abstract_rules

End If

Sub

'procedure for comparing strings
Function top level str_ compare(i As Long, j As Long) As Long

3y

Dim flag ‘As lntegﬁz

flag = 0
If Sheetg("srule®) .Cells(i, 1) <> 1 And _
Sheets ("srule") .Cells (i, 2) <> 2 And _
Sheets{"srule®) .Cells(j, 1) <> 1 And _
Sheets ("srule") .Cells (], 2) <> 2 Then
If Right {Sheets("srule").Cells{i, 3), 1) = _
Right (Sheets (“wrul@").ﬁflls{j, 3), 1) And _
Left (SBheets ("srule") .Cells{i, 3}, 1) = _
Left (Sheets ("srule") .Cells{j, 2}, 1) Then

Elsge
If InStr(Sheets("srule").Cells(i, 3), _
Sheets ("srule”) .Cells(j, 3)) = 0 And _
InStr(Sheets ("srule”) .Cells(j, 3), ;
Sheets ("srule") .Cells (i, 3)) = 0 Then
flag = i_not analyzed j_not_analyzed(i, j)
End If
End If

.Row Then

61
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Else
flag =
If flag =

flag = 1
Bnd If
End If
End If

top_level str compare =

End Function

Function i_analyzed 3
Dim flag, maxrow, X

AHRERE © BRI TR E A W BRSO BT B3GR E TV SR ORI

i not_analyzed j_analyzed{(i, i)
0 Then

e

_analyzed j_ analyzed(i,

[

-

flag

analyzed{i As Long, j As Long) As Long

As Long, i _word orxder, j_word order As String

Dim i_fst lab, i_snd lab, j_fst lab, j_snd lab As Variant

flag = ©
If Sheets ("srule").C
Sheets ("sxule®) .C
If Sheets{"srule
i_word_ordexr
Eise
i_word_order
EBnd If
If Sheets("sxrule
j_word_order
Else .
i_word_order
End If
If

=

Sheets ("grul

maxrow = Sheets {"wrule')

For x = 1 To
If Sheet

Sheets ("wrule®) .Cells (x,
Elself Sheets{"wrule')}.lells (x,
Sheets{"wrule")}

End If
Hext
flag = 1
End If
End If

ells (i, 1) = 1 And Sheets ("grule¥).Cells{i, 2)
ells(i, 1) = 1 And Sheetes{"srule®).Cells{j, 2)
") . Cells (i, 3} Like "%:1,«" Then

= Mgyt
= Myglh

") . cells(d,

= "gy?

3} Like "«:1,*" Then

= Hygh

Then

= 1} _word_order

Split (Sheets(*srule®) . Cells({i, 4), ":%)
Split{Sheets ("srule®) .Cells{j, 4), ":")
Split (Sheets{*srule®) .Cells{i, B}, ":%}
gplit {Sheets ("srule®) .Cells{j, &), ":")
a"} .Rows (j) .Delete

}.Cells (Rows.Count, 1).End{xlUp).Row
MAXTOW ,
s{"wrule") .Cells(x, 2) = J_fst_lab{0)} Then

2) = i_fet_lab(0)

2) = j_snd lab (0} Then

Cells(x, 2) = i_snd lab{0)}

i_analyzed 7 analyzed = flag

End Function
Function check dup labei
Dim maxrow, i,
flag = 0
maxrow = Sheets {"wru
Por i = 1 TOo maxrow
If Sheets{"wrule
Sheets {"wrule

L {(word As

String, w_label As String,
obj_word As String) As Long

flag As Long

le") .Cells{Rows.Count, 1).End(xlUp).Row

") .Cells (i, 1) = word And _
"}.Cells{i, 2) = w_label And _
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obj word = Sheets{"wrule").Cells(i, 3) Then
flag = 1
Exit For
End If
Next
check dup_ label = flag
End Function

Function i_analyzed j not analyzed(i As Long, j As Long) As Long

Dim flag, maxyow, x As Long

Dim subj_lab, verb_lab, word order, fst_ str, snd str As String

Dim array_item As Variant
flag = 0

n
23_;5

If Sheetg("srule").Cells{i, 1) = 1 And Sheets("srule").Cells (i,

Sheets ("srule”) .Cells(j, 1) <> 1 And _
Sheets ("sruleY) .Cells(j, 2} <>
maxrow = Sheets ("wrule") .Cell
1f Sheets("srule").Cells{i, 3) Like "x:1,+" Then
word_order = "gv"
Else
word_order = "vs'
End If
If word_order = "sv" Then
array item = Split(Sheets{"sxrule").Cells(i, 4}, ":")
subj_lab = array_ item(0)
array_item = Split{Sheets("srule®).Cells(i, 3), ":")
verb lab = array_item{0)
For x = 1 To maxrow

i

(Rows .Count, 1).End(xlUp).Row

If Sheets("wrule") .Cells(x, 1) = Sheets("srule").C

Sheets ("wrule") .Cells (x, 2) subj_lab Then
fst_str = Sheets("wrule").Cells(x, 3)
Exit For
End If
Next
For x = 1 To maxrow
If Sheets("wrule").Cells(x, 1) = Sheets{"srule")
Sheets ("wrule') .Cells (x, 2} = verb_lab Then
snd_str = Sheets ("wrule").Cells(x, 3)
Exit For
End If
Next
Else
array_ item = Split (Sheets{"srule").Cells(i, 4), ":")
verb_lab = array item{0)
array_item = Split{Sheets("srule”).Cellg(i, 5), ":")
subj_lab = array item{0)
For x = 1 To maxrow

I
i

If Sheets ("wrule") .Cells{x, 1) = Sheets{"srule").Cells
1

Lab Then

)

Sheets ("wrule”) .Cells{x, 2) = subj
snd_str = Sheets{"wrule").Cells(x,
Exit For
End If
Next
For x = 1 To maxrow
I1f Sheets ("wrule").Cells{x,
Sheets ("wrule®) .Cells (x,

(o8

1
2) = verb_lab Then

) = Sheets("srulem).Cells(j,
\
i
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st sty = Sheets(“wrule").Cellsix, 3)

Next

End If

If fst_str & snd_str = Sheets("srule”).Cells(j, 3} Then
Sheets ("srule®) .Rows (j) .Delete
flag = 1

End If

End If
i_analyzed J_not_analyzed = flag
End Function

Function i_not_analyzed i analyzed{i As Long, ] As Long) As Long

Dim flag, maxrow, x A

Long

Dim subj_lab, verb lab, word order, fst_str, snd str As String
Dim drray_item As Variant

Sheets ("srule").Cellg (i, 1) <> 1 And Sheets{"srule").Cells{i, 2} <> 2 And _

Sheets (Ysrule®) .Cells(j, 1} = 1 And
Sheets("srule") .Cells{j, 2) = 2 Tncn
maxrow = Sheets("wrule").Cells{(Rows.Count, 1).End(xlUp).Row
If Sheets({"srule®).Cells(j, 3) Like "x:1,+" Then
word_order = “sv*
Else '
word order = "vs"
End If
If word ordexr = "sv" Then
array_item = Split{Sheets("srule®).Cells(j, 4), ":")
subj_lab = array_item(0)
array_item = Split(Sheets("srule").Cells(], 5), ":*)
verb_lab = array item(0)
For x = 1 To maxrow
If Sheets("wrule"). Cellm(w, 1 {
Sheets ("wrule") .Cells! 2 j_lab Then
fst_str = Shéeta("wru¢n‘\.CelLs(x, 3)
Exit For
End If
Next
For x = 1 To maxrow
If Sheets{"wrule").Cells(x, 1) = Sheetsg{¥srule").Cells{i, 2) And
Sheets ("wrule®") .Cells(x, 2} = verb_lab Then
snd_str = Sheets (“wrui@";<Cella(x, 3)
Exit For
End If

fral
i)
]

array_item = Split (Sha ots ("srule") .Cells(j, 4), »:%)
verb_lab = array
array item Split (Sheets (“"srule®).Cells(j, 5}, ":7)
subj lab = array item(0)
For x = To maxrow
I1f Sheets("wrule").Cells(x, 1} = Bheets{"srule"}.Cells 1) And
Sheets ("wrule®) .Cells (x, 2) = subj_lab Then
snd_str = Sheets("wrule").Cells(x, 3)

it

"srule’) .Cells (i, 1) &nd _
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Exit For
End If
Next
For = = 1 To maxrow
If Sheets{"wrule").Cells(x, 1) = Sheets("grule”).Cells(i, 2) And
aheets!"wzuTG”' Cells(x, 2) verb_lab Then

fst_str = Sheets("wrule").Cells(x, 3)
Exit For
End If
Next
End If

If fst_str & snd str = Sheets(¥srule").Cells({i, 3) Then
Sheets ("srule") .Rows (i) .Delete
flag = 1 :
End If

End If
i not_analyzed j analyzed = flag
End Function

Function i_not_analyzed j not_analyzed(i As Long, j As Long) As Long

Dim flag, maxrow, shared len, w_len As Long

Dim shared str, subj lab, verb_ lab, other str As String

flag = 0

If Sheets("srule").Cells{i, 1) = Sheets("srule").Cells(j, 1) Then
If Left{Sheets{"srule"}.Cells(i, 3}, 1) = _

Left (Sheets ("srule") .Cells{(j, 3), 1) Then
shared str = return_left (8heets("srule™).Celles(i, 3),

Sheets ("srule") .Cells (j, 3))

If shared_str <> "" Then
Call pick up new lab
maxrow = Sheets("wrule").Cells{Rows.Count, 2).End{x1Up).Row
subj_lab = Sheets("wrule").Cells (maxrow, 2}
Sheets ("wrule") .Cells {maxrow, 1) = Sheets("srule®) .Cells{i, 1)
Sheets ("wrule") .Cells{maxrow, 3) = shared_stxr

Call pick up_new_lab

maxrow = Sheets {"wrule").Cells (R Rows . Count, 2).End(x1Up).Row
verb_lab = Sheets (*wrule’).Cells (maxrow, 2)

shared len = Len(shared str)

other str = Mid{Sheets{"srule").Cells(i, 3), shared len + 1)

ts (*wrule") .Ce
o

1s (maxrow,
ts("wrule") .Cells(ma

1) = Sheets("srule”).Cells (i, 2)
axrow, 3)

1
1 = other_str

o
|23
D
o o

Sheets ("wrule®) .Cells (maxxrow + 1, 1) = Sheets("srule”) .Cells{(j, 2}
Sheets ("wrule") .Cells (maxrow + 1, 2) = verb lab

other str = Mid(Sheets("srule").Cells(j, 3), shared_len + 1)
Sheets ("wrule") .Cells (maxrow + 1, 3) = other str

Sheets (“srule") .Cells (i, = 1
Sheets ("srule¥) .Cells (i, = 2

Sheets ("srule") .Cells (1,
Sheets {"srule") .Cells (i,
Sheets {"srule”) .Cells (i,

subj_lab & ":1," & verb lab & ":2"
= subj_lab & ":1%
= verb_lab & ":27

[S 0 = PV O
N N
i
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heaets ("syule”) .Rows {3}
ag.-sl

ul

.Deletes

[a )

End If
ElseIf Right (Sheets("srule") .Cells{i, 3}, 1} _
Right (Sheets {"srule”).Cells{j, 3}, 1) ”hen
shared_str = return_right{Sheets("srule").Cells(i, 3}, _
Sneeta(“sru;%“} Cells (i,

it
N
.

If shared str <> "" Then
Call pick _up_ new_lab
maxrow = Sheetsg {"wrule®).Cells (Rowe.Count, 2),End(x10p).Row
subj_lab = Sheets{"wrule”).Cells (maxrow, 2)
Sheets ("wrule") .Cells (maxyrow, 1} = Sheetg("srule").Cells(i, 1}
Sheets (*wrule®) .Celle (maxrow, 3} = shared sty

Call pick up new_ lab

maxrow = Sheets{("wrule®).Cells (Rows.Count, 2).End(x1Up).Row
verb_lab = Sheets{"wrule").Clells (maxrow, 2}

w_len = Len{Sheets("syrule").Cells(i, 3}) - Len(shared_stx)
other str = Left(Sheets("srule"}.Cells{i, 3), w_len)

Sheets ("wrule®) .Cells {maxrow, 1) = Sheets("srulev).Cells(i, 2)
Sheets ("wrule”} .Cells (maxrow, 3} = otnel_stx

Sheets {(*wrule") .Cells (maxrow + 1, 1) Sheets ("srule®) .Cells ], 2)
Sheets (*wrule®) .Cells {(maxrow + 1, 2} = verb lab

w_len = Len{Sheets("srule").Cells(j, 3)) - Len{shared str)

other str = Left(Sheets("srule").Cells(d, 3}, w_len)

Sheets (“wrule") .Cells (maxrow + 1, 3) other sty

92}

Sheets("srule") .Cells (i, 1) = 1
Sheetg{"grule”) .Cells{i, 2) = 2

Shests ("srule"”) .Cells{i, 3} = verb lab & ":2," & subj lab & ":1*
Sheets ("srule™) .Cells{i, 4} = verb lab & ":2

Sheets (*srule”} .Cells (i, 5) = subj_lab & ":1"

Sheets ("srule") .Rows {j) .Delete
flag = 1
End If
End If :
ElseIf Sheets{"srule") .Cells(i, 2} = Sheets{"srule”).Cells(j, 2} Then
If Left{(Sheets("srule¥).Cells{i, 3), 1} = _
Left {Sheets (¥srule®) .Cells (i, 3), 1) Then
shared str = return_left (Sheets("srule").Cells(i, 3), _
Sheets ("srule") .Cells (i, 3))
If shared_str <> "" Then
Call pick_up new_lab
maxrow = Sheets{®wrule”).Cells(Rows.Count, 2).Bnd{x1Up).Row
verb lab = Sheets ("wrule").Cells(maxrow, 2}
Sheets ("wrule!) .Cells (maxrow, 1} = Sheets("srulev).Cells(i, 2)
Sheets ("wrule”) .Cells{maxrow, 3} = shared str

maxrow = Sheets("wrule®) .Cells (Rows.Count, 2).End(x1Up).Row
subj_lab = Sheets ("wrule%}. C&Aln(maerW, 2}

shared len = Len(shared str}

other sty = Mid{Sheets("srule") .Cells(i, 3), shared len + 1)

Call pick_up_new_lab
Wrid
{u




BMRYERFPEHELEMBEE L/ —KE B 115 (2014

Sheets(“wrvle") Cells{maxrow, 1) =

Sheets ("wrule") .Cells (maxrow, 3)

*hﬂe*v(“wrwle"} Cells (maxrow + 1,
Sheets {("wrule") .Cells (maxrow + 1

i

2)

other str = Mid(Sheets("srule").Cells

i

S
s

(3, 2),
other str

shared len + 1)

Sheets ("wrule®) .Cells (maxrow + 1, 3) =
Sheets ("srule") .Cells(i, 1) = 1
Sheets ("srule") .Cells({i, 2) = 2
Sheets ("srule™) .Cells (i, 3) = verb lab & ":2,
Sheets (“srule”) .Cells (i, 4) = verb_lab & ":27
Sheets ("srule®) .Cells(i, 5) = subj lab & ":1¢
Sheets ("srule”) .Rows (j) .Delete
flag = 1

End If

ElselIf Right (Sheets("srule").Cells{i, 3}, 1) = _

Right (Sheets ("srule") .Cells(j, 3), 1) Then

shared_str = return right (Sheets("srule").Cells (i,

Sheets ("srule")

- If shared str <> "" Then

Call pick_up_new_lab

maxrow = Sheets ("wrule®}.Cells (Rows.Count,

verb lab = Sheets ("wrule").Cells (maxrow, 2)
Sheets ("wrule™") .Cells (maxrow, 1) = Sheets("srule").Cells(i,

Sheets ("wrule") .Cells (maxrow, 3) =

Call pick_up_new_lab

MAXLOW = uhaets("wrule"‘ Cells (Rows.Count,

shared_str

subj_lab = Sheets("wrule").Cells{maxrow, 2)

w_len = Len(Sheets("srule").Cells (i
other_str = Left (Sheets{"srule").C

heet

a8
b, ts

("wrule") .Cells (maxrow, 1) =
("wrule") .Cells (maxrow, 3) =

m."‘..

Sheets ("wrule™) .Cells (maxrow + 1,
Sheets ("wrule’) .Cells (maxrow + 1,
w_len = Len(Sheets("srule").Cells({
other str = Left (Sheets("srule").C
ntet=!“w rule™) . Cells (maxrow + 1,

Sheets (" srul@"} Cells(i, 1) = 1
Shen s( lem) C€1l3\¢, 2) =2

Sheets (" u;e") Cells(i, 3) = subj_lab & ":1,
Shaets(”brlle“‘ .Cells (i, 4) = subj_lab & ":1

i,
Sl

e.L

3))

i
81

i, 3),

Sheets ("srule®) .Cells (i,
other str

3)’

Cells (i, 3})

2}.End(xlUp}‘Row

2) .End (x1Up) .Row

- Len({shared_str)

w_len)

Sheets ("srule®) .Cells (i,
other str

1)

2)
3,

ell

3)

) - Len{shared_str)
i, 3), w_len)

Sheets ("srule") .Cells (i, 5) = verb lab & ":2"

Sheets ("srule®) .Rows (j) .Delete
flag = 1
End If
End If
End If

i_not_analyzed_ j_not_analyzed = flag

"

& verb_lab &

1)

eets ("srule") .Cells (7,
ubj_lab

waqn

2)

1)

Haan

1)

67
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End Function

Sub pick up new lab()
Dim lab, new_lab As String, 1, num, maxrow, flag As Long
flag = 0
num = Sheets ("label®).Cells{Rows.Count, 2)}.BEnd(x1Up).Row
maxrow = Sheets("wrule').Cells{Rows.Count, 2).End{x1lUp).Row
If Sheets{"wrule”") .Cells(i, 1) = "* Then
MaAXrow = 0
End If
For i = 1 To maxrow
If Sheets{"label”}.Cells{num, 1) = Sheets("wrule®).Clells{i, 2) Then
flag = 1
#Zxit For
Bnd If
Next
If flag = 0 Then
Sheets (Ywrule") . Cells(naxrow + 1, 2} =
Call move_label pos

atg ("label?) .Cells {(num, 1)

Call move label_ pos
Call pick_up_new_lab
End If
End Sub

Function return left{i str As String, j_str As String) As String
Dim dubplication As String, i, i_num, j_num, num As Integer
duplication = "*
i_num = Len(i_str)
j_num = Len{(j_str)

If i_num < j_num Then
num = i_num

Els

[

num = j_num
End If

For i = 1 To num
If Left{i_str, i) = Left(j_str, i) Then
duplication = Left{i stxr, i)

Else
Exit For
End If
Next

return left = duplicatiocn

End Functicn

Function return_right{i_str As String, j_str As String) As String
Dim dubplication As String, i, i_num, j_num, num As Integer
duplication = "¢
i_num = Len{i str)
i _num = Len(j_stx)
If i num < j_num Then

num = i num

num = j num
End If
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For i = 1 To pum

If Right(i_str, i) = Right(j_str, i) Then
duplication = Right{i_str, '}
Else
Exit For
End If
Next

return right = duplication
End Function

Private Sub produce_utterances ()
Dim maxrow, i As Long
maxrow = Sheets ("concepts®).Cells(Rows.Count, 1).End{(xlUp).Row

For i = 1 To maxrow
Call subj_verb_ comylﬁtp _match_pattern(i)
1f Shéets ("utteran .Cellsf{i, 1) = """ Then
Call only subj match~pattern(i)
I£ ﬁba«n{"uttarances") Cells(i, 1) = "* Then
Call only_ verb_match_pattern (i)
If Sheets("utterances").Cells(i, 1) = "* Then
Call geﬁerate»with no_variables {i)
If Sheets("utterances").Cells(i, 1) = "' Then
Call genaratemrandomly(“)
End If

End If
End If

End If
Call abstract_rules
Next
End Sub

Sub generate randomly (input num As Long)
Dim fst_str, snd_str As Striang, mexrow As Long
maxrow = Sheets( “vrule").Ce 1s (Rowe.Count, 1).End(xlUp).Row
fst_str = generate ran_str ()
snd_str = geney aLL‘?ul sty ()

If Sheets("srule") .Cells(l, ‘1) = "" Then
maxrow = 0

End If

Sheets ("utterances”) .Cells {(input_num, 1) = _

Sheets ("concepts") .Cells (input_num, 1)

Sheets ("utterances") .Cells {input_num, 2} = _

Sheets {"concepts™) .Cells (input_num, 2)

Sheets ("utterances”) .Cells (input_num, 3} = fst_str & snd_ sty

Sheets{"srule") .Cells (maxrow + 1, 1) = _
Sheets ("conceptg”) .Cells (input_num, 1)
Sheets ("srule") .Cells (maxzrow + 1, 2)
Sheets ("concepts”) .Cells (input_num, 2)

Sheets ("srule”) .Cells (maxrow + 1, 3) = fst_str & snd_ sty

it

End Sub

Sub generate with_no_variables (input_num As Long)
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Dim 1, maxrow As Long
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End

Sub

maxrow = Sheets ("srule¥).Cells(Rows.Count, 1).End(xlUp).Row

If 8h

For i = 1

cs ("grule") . Cells (1,

LU

1) <> Then

To maxrow

If Shests{"srule").Cells(i, 1) = _
Sheets ("concepts™) .Cells {input_num, 1) And _
Sheets ("srule™) .Cells (i, 2) = _

Sheets ("concepts") .Cells {input num, 2} Then
Sheeteg ("utterances”) .Cellg{input _num, 1} =
Sheets ("concepts") .Cells (input_num, 1)

Sheets ("utterances”) .Cells{input_num, 2} = _
Sheets ("concepts™) .Cells (input_num, 2)
Sheets ("utterances") .Cells (input_num, 3} = _
Sheets ("grule") .Cells (i, 3}
End If
Next

End If
Sub

only verb match pattern(input_num As Long)

Dim fst_lab, sad_lab, fst_id, end id, fst_str, sad str As St
Dim maxrow, 1 As Long, my_array As Variant
maxrow = Sheetg({"grule®) .Cells{Rows.Count, 1).End(xlUp).Row
If Sheeta ("srule®) .Cells(l, 1) «» #Y Then
For i = 1 To maxrow
If Sheets("srule™).Cells{(i, 1) = 1 And _
Sheets ("srule") .Cells (i, 2) = 2 Then
my_array = Split(Sheets("srule").Cells{i, 4), ":

fst_lab = my_array{0)

fst_id = my_ array(l)

my_array = Split(Sheets(*srule®).Cells(i,
snd_lab = my_array(0)

snd_id = my array(l)

:’}r

W,

“1* Then

retrieve_ str{Sheets ("concepts").
Cells (input_num,

retrieve_ str(Sheets ("concepts").
Cells {input num,

gty = %" And snd str <> "" Then

fst._str = generate ran_str{)

If fst_id =
fst_str =

gnd _str =

Call insert utterance (input num, fst_str
Call insert wrule with label ( _
Sheets ("concepts”) .Cells (input_num,
{£st_str), (fst_labj)
Bxit Fox
End If
Else .
fst_str = retrieve str(Sheets("concepts").

Cells (input_num,
retrieve_str (Sheets{"concepts®) . _
Cells (input_num,
i

If fst sty <> "% And snd str = Then
. str = generate_ran str()
Call insert utterance (input num, fst_str
Call insert wrule_with_label({ _

ring

l‘()

7?}

(fst_lab))

{snd_lab)}

& snd_str)

}-);

2), (fst_labj}

1), ({(snd lab})
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Sheets ("concepts®) .Cells (input_num, 1},
{snd_str), (snd_lab))
Exit For

End If
End If
End If
Next
End If
End Sub

Sub only subj_match pattern{input_num As Long)
pim fst_lab, snd lab, fst_id, snd_id, fst_str, snd str As String
Dim maxrow, i As Long, my_array As Variant
MaXLow = Sheﬁtv(" srule™) .Cells (Rows.Count, 1).End(x1Up).Row
If Sheets(Ysrule').Cells(l, 1) <> "" Then
For i = 1 To maxrow
If Sheets("srule").Cells(i, 1)
Sheets ("srule") .Cells (i, 2} =
my_array = Split(Sheets("srule").Cells(i, 4), ":")
£st_lab = my array(0)
fst_id = my_array(1l)
my array = Split(Sheets("srule").Cells(i, 3}, ":")
snd_lab = my_array(0)
snd_id = my_array (1)

o
I
=3 3
o=
D
B

F

CIf fst_id = "1 Then
fhb‘str = retrieve_str{ _
Sheets ("concepts") .Cells (input_num, 1), (fst_lab))
snd_str = retrieve str{ _
Sheets ("concepts®) .Cells (input_num, 2), (snd_lab))
If fet str <> "% And snd_str = "" Then
snd_str = generate ran_str()
Call insert_ utterance (input_num, £st_str & snd_str)
Call insert _wrule with label (
Sheets ("concepts") .Cells (i nput _num, 2),
(snd_strj, (snd_lab))
Exit Fox
End If
Else
fat_str = retrieve_str(
Sheets ("concepts™) .Cells (input_num, 2), (fst_lab))
snd_str = retrieve str(_
Sheets (“coﬁcept s").Cells (input_num, 1), (snd_lab))
If f8t _str = "" And snd_str <> "" Then
st_str = generate ran_str ()
1 insert_utterance (input_num, fst_str & snd_str)
1 insert wxul _with_label( _
Sieers("canceptﬂ“ .Cells (input_num, 2),
{imthtr) N s.fSt_‘lab) ]
Exit For

End If
End If
End If
Next

End If
End Sub
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Sub subj verb complete match pattern(input_num As Long)
Dim fst_lab, send lab, fst_id, snd_id, fst_str, snd_str As String
Dim maxrow, 1 As Long, my _array As Variant
‘maxrow = Sheets("srule”).Cells{Rows.Count, 1).End(xlUp).Row

If Sheets{"srule®").Cella(l, 1) <> "' Then
For 1 = 1 To maxrow

If Sheets("srule¥).Cells{i, 1) = 1 And _
Sheets {"srule") .Cells (i, 2) 2 Then

my array = Split(Sheets{"srule").Cells(i, 4}, ":%}
fst_lab = my_array{0)

fst _id = my array(l)

my_array = Split(Sheets("srule?).Cells(i, 5), ":"}
snd_lab = my_array(0)

snd_id = my_array(l)

1]

[

£ t_id = "1" Then
st_str = retrieve_stx( _
Sheets ("concepts") .Cells (input_num, 1}, (fst_lab))
snd_str = retrieve str({
Sheetsa {¥c Qnreor”"‘ Cellvfinpu@,aum 2}, (snd lab})
If fst_str <> *" And snd_str <> "" Then
Call ir nsert_utterance (input _num, fst_str & snd_str)
Exit Fox ' ;
Bnd If
Elge
fst_str = retrieve str(
Sheets ("concepts™) . gslia(;np“tmnum, 2), (fst_lab))
snd_str = retrieve str{ _
Sheets {"concepts") .Cells
If fst_str <> "" And snd_ st
call ins sert._utterance (input_num, fst_str & snd_str)
Exit For
End If
End IE
End If
Next
End If
End Sub

fs
£

Function retrieve_stx{word As String, label As String) As String
Dim maxrow, 1 As Long, w_str As String
maxrow = Sheets("wrule®) .Cells (Rows.Count, 1).End{x1lUp).Row
w_sty = "V

i 1 To MAXLOW

If Sheets ("wrule").Cells{i, 1) = word And _
aheeps(“wvule") Cells{i, 2) = label Then

= Sheets ("wrule®) .Cells{i, 3)

i

retrieve str = w_str
End Function

Sub insert_utterance (line num As Long, str As String)
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Sheets ("utterances") .Cells(line num, 1) =

Sheets {"concepts") .Cells(line_num, 1)

Sheets ("utterances") .Cells (line num, 2) =

Sheets ("concepts®) .Cells (line_num, 2)

Sheets ("utterances") .Cells{line num, 3) = str
End Sub

Private Sub generate_concepts ()
Dim i, random_num, loop_num As Long, subj, verb As String

loop _num = TextBox2.Value

For i = 1 To loop_num
random num = Int{8 « Rnd + 1)
gubj = Sheets("iv").Cells (random num, 1)
random num = Int{8 % Rnd + 1)
verb = Sheets("iv").Cells (random num, 2)
Sheets ("concepts®) .Cells (i, 1) = subj
Sheets ("concepta®) .Cells (i, 2) = verb
loop_num =. loop num - 1

Next

End Sub

Function generate ran str() As String
Dim let num, rand num, i, j, alpha_num As Integer
Dim alphabet (1 To 26) As Variant, str As String

rand_num = TextBox3.Value

alphabet (1) = "a"
alphabet (2} = "b"
alphabet (3) = """
alphabet (4} = "d®
alphabet (5) = "e"
alphabet (§) = “f*
alphabet (7) = =*g*"
alphabet {8} = "h"
alphabet (3) = "i"
alphabet (10} = "j*
alphabet (11) = "k¥
alphabet (12) = "1*
alphabet (13} = "m"
alphabet (14} = "n"
alphabet (15) = "o"
alphabet (16) = "p*
alphabet (17) = "g"
alphabet (18} = "r®
alphabet {19} = "g"
alphabet (20} = "go
alphabet (21) = "u"
alphabet (22) = "*v¥
alphabet (23) = "w"
alphabet (24) = "x"
alphabet (25) = "y"
alphabet (26) = "z"

&

T

gty = "%
let num = Int(rand num * Rnd + 1)
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For 7 = 1 To let_num

alpha_num = Int{26 * Rnd +

str = str & alphabet (alpha_ num]
Hext

generate ran str = str
End Function

Sub ingert wrule with_label {word As String, w_str As String,
label As String)
bim i, last_1,. flag As Long

last_1 = Sheets("wrule"}.Cells{Rows.Count, 1).End(x1Up}.Row
Sheets ("wrule”) .Cells {las 1+ 1, 1) = word
Sheets ("wrule®) .Cel { 1+ 1, 2) = lakel
Sheets ("wrule") .Cells( + 1, 3) = w_str

End Sub

Sub move_label pos ()
Dim last 1 As Long
last_1 = Sheets{"label®).Cells(Rows.Count, 2).End{xlUp}.Row
If last_l <« 78 Then

Sheets ("label") .Cells(last_1, 2) = "¢
Sheets{"label®) .Cells({last 1 + 1, 2} = 1
Else
Sheetg{"label?) . Cells{last_1, 2} = "*¥
Sheets{"label") .Cells(l, 2} = 1
End If

Bnd Sub

Sub delete_last line(shest name As String, line num As Long!)
Sheets (sheet _name) .Rows {line num) .Delete
End -Sub

(



