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2 W& AGL py28

SR TIEE EIMMN) AGL MRIEEE S ik, Bhs. RS LA 4 FiRA LR 1
551 R AE A BUR S TEVE U AT 5 51K Reber 48 AGL; 25 2 Pl A PRARSEIZ N R />
BRIAHB T LB AGL; 25 3 P ME 7 A RS EEN HEE — &= sl B A & &
PRI RS B AGL; 56 4 Bl il 1 ARTE & W 0 —/NERA31A) 18 I Bk M A B <2k E SRS
=M AGL.

2.1 ABRKSIEETHEH AGL

2 AGL XK Reber 8%, 12K R, Reber 15722 F KA 58 9 Fa 2 ST 45 5 24 51, 22 R
W A AT ) = B EORAEVE N L 48 SIE AR . BRI R AR N B O S S R AR
ITHA R —EH RN, 15515 248 7EH T 9250 2 5o gl ie (1) —Sedi Tl R, RIER Bt
BeAt 2 FUEAE 2ol BN SR IG R B B AR AR — R LR 2 2 7E — P B AR RN Ty b S H
FEEERIFN. A FRORASEVE N IR Bk o) st e, Bl Je B2 o) R A BROR S 1E VA
HI— RGZREE, SR T FEARYE AT T7E 2 ST R A I A5 IR, ) o e i 30 1) 7 4 B R B L R
FEE SRl B SIS BN B, B R Ik — REde SE — 375 5) — TS (6E
EHIW) — BRI FRE 5] B an SR AR AE R X B R R RER R R, AT AR & 7R
F SRR T X BRI G S

R E I AGL 2 8 BRARAS B T 8 5800 5 5 B BRI 2% 2], KB “HBRARE 810
EREEBEPIPRES (98 FEEARM. ST — M)A sad 2, MRS (158
&, i AT IR — AN BEE NS 2 VIRES (), IXRES () BRI TER 2 ANk, 5%
& A R —AIRE (178 #MRE T8 THER LIOBR I 40, XA ERAMEE A — MRS
(58 EEOPRE TR —ANA MR, R, N T IER S X AN T (BRI EA & AT, BT B
T8 A E— 5 Bl MATIRES (780, MR T A S & A I B85 A1) 7 I AR AT A 5 L (6] Reber
WA BRRASEDE, M 5 NMFRE P, T, V, S, X AR T —RIKIERN 3 & 8 MARFAFFE. 122
ST B g IR — R YR, TR S B I B R T % ) IR0 R X e = 7R SR AU
BB, 5 AR AR — PR IX 5 AN BRI BRI, B T A R e A B 1 £ R R R B S
IXFPRIN. Gn SR A 2 2 H BRSE I o O T3 = A4 B (0 IR R W s T — OB L T B R, B84 5t
AT TR R Y ACGL 22 ] 85I G R E R RN 0L R 2= 2 8] 7 — 5 N LB,

HIG MR FEE A1 78 ARAE % B TS B RN T8 B AR SR SEAR IR R (15 0 R XN 1 — e i)
BUEAE, AT DU A 2 BRI, FE T SIS IRk, [R5 i T S5 Eo i vl ik
775 WA B RSO R B0 TN E AR (1200 380ty S, 190 S5k kA7 HE B I 1) ] 5
Ak, AR AT DA Hp 3] 15— AR AR, SR S AR 45 R X S5 I Ak 1) 0 A AR AT I 35 )

G RBEYII A AGL IBAZAEVE 2 inl B, 8 W SE56 BT F 25 8 o A A3 . SR 275 o 5 2
SIEFFERARERL B LR85 5] 45 Hf R oK B 56 BE R IA MU &5 D) (0 A R AL R AGL JE%
& A T2 SR HR R AL R BRI TRERE 1), R 2 fibih K B 7T N FasE ] AR H i
WA TERERFIRAPRIA EICAZ R IC 258 S Fh AR Z T 16~21 X e 5 R Y AGL 7EiE
T I AT 1 R e DL E 2 2 IR SR AR [l R AU T ROK I BT R,
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Table 1 Four types of the micro AGL

Types

Items . . . AGL with controllable .
AGL of classic under AGL without semantics . . AGL of “mini” natural
. . semantics of non-finite
finite state grammar of finite state grammar language
state grammar
Feat Generate sentences according to the nodes and paths Generate sentences according to certain grammatical
eatures
on the state transition graph. rules in natural language.
. Giving  the artificial Using some word order
The finite state grammar .
. words some picture con- (SVO, SOV, etc.) and To study language learn-
is used to construct a . . . .
. . tent or matching related morphological change ing by shaping natural
string for the participants . . . . .
. scenes, and then wuse (internal inflectional language into artificial or
Methods  to learn, and then judge o ] T )
. . the artificial words to form and suffix) in nat- semi-artificial micro lan-
if the new string conforms
generate sentences ac- wural languages, rules guage to construct a sub-
to the grammar rules pre- . L
. . o cording to the loop rules similar to natural lan- set of natural language.
viously learned implicitly. .
of finite-state grammar. guage are formulated.
. . L To capture the process of new grammar acquisition
It is possible to study the pure grammar by elimi- .
Goals . . . from other aspects of language learning and control-
nating the semantic factors in a language. i
ing.
The participants learn The participants were . The participants were
. . . . The participants learn
a series of strings, and asked to identify some asked to learn a small
. new sentences made up
then, based on the rules artificial words and com- . . number of words or
. . of artificial words in a .
they learned, determine binations through the . sentences in a natural
. . . meaningful context, and
Process  whether the rules in- picture learning tasks, language and to observe
. . then they were asked to
volved in the new string and then extract the . . how they responded to
make grammatical judg-
conform to the rules they abstract grammar rules the rules of grammar
. . . . ments after reached a cer- .
previously learned im- learned in the picture . . after a short period of
o tain level of proficiency. o
plicitly. word tasks. training.
Simple sequences are easy Withouting the interfer- The introduction of word The recursion perfor-
to learn and are suitable ence of semantics, pho- meaning promotes the mance based on the rules
Merits for studying the represen- netics or pragmatics, the learning of long-distance of natural language can
tation and degree of con- amount of previous lan- dependence between make the newly learned
sciousness processing of guage contact difference words on grammatical rules produce the infinite
acquired knowledge. is excluded. string. sentences.
There is no uniform stip- .
. It can only be described The degree of dependence The amount of target
ulation on each charac- . . .
o as the transfer probabil- between artificial wordsis language contact used
teristic index, the selec- . . .
. ity of adjacent elements far less than that of natu- in the experiment can-
. tion of symbol sequence . .
Demerits between sequences. The ral language, their lexical not be completely guar-

is also random, and the
nature of knowledge ac-
quired in learning is con-

troversial.

words cannot have mean-
ing or be used for gener-

ating coherent discourse.

meaning is obvious, but
syntactic meaning is im-

perfect.

anteed, which affects the
experimental results to

some extent.

2.2 ARRSEZEZTILIENE AGL

Reber £t AGL TR A

IR IR KSR 77, B E

At
7 (8]

RS B UM L SF AR, X TR FT AR

SREE A A ENCE & RS, (XDURA K7 51 1 1 22 SRR
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ANRETH VR F S IV AT, BrUAR] T 21 H8y), B N TR AGL MRAIEF ¥
FRAH DR ) R, A TF 6 RBAL e i) B B 77 2, ot 7 S R T-18 5 22 AT Jo s 3O AGL.
BRI BRI AR 5 G AR K — SR AN Ty ks — LA L RS, TR IR — SR 1 A A R
N ILVEECAH R B & it AR A BRARASTEVE PR BN, I — 2 4G /il (FEG1E XY AGL h—
R AR TG, WA A I3 — R R A — AT BN B — AN R, R R R R B
LT AR, FHEX T ARG TR, A BT s T R IZ LY 2 X i 5 i — A4 4)
T 1 B 5 BRI ST X ) ) IR B KT UG, AT TR AT 55 BT SChE B ) 7 B
5 FPHI2E AGL, XA AGL H e Ba 2 s 38 &) 7 7] DAE — N 8 S TE S I, i m] g
AN 22 AR TR A A R T

J A A2 ) A Friederici 55 1230 #E L sRge Y A 10— PP BR A EI% 315 = BROCANTO,
W/ RYE Reber ££ 1967 -8 H AT FRARZSTEVZ UK A S HED 14 MABRE . Bl praniEiE 5 (1
W) AR 3R B R, SRS B 00T S AN IR T, I8 B — K e S T K
#3 BROCANTO 5 AE R 1E R 0% o gh AT 18] 15 AR I 23 AT 55 1), B it 2 W B R SRR
Tt A1 TE 5 A IR B, B BROCANTO i AJiS, BT A0 T H 2815 5 0 ERP
B BT AGL JEAUnT LB R H IR EHEZ AR R, FrEL Friederici 578 BROCANTO H1i%
BT FA R R B RR e 1] —ANPRE T (aaf) Jo M B4, F100, aaf pplox (plox-piece); F3—1
PR & 1] (aak) F144 18 2 6] 75 BN — B, $10, aak fune plox (the round plox-piece). aaf ¥, aak
s B 32 7 BROCANTO i e, 1iX LB vE 2 X BHEAEE h A AR R, Rl #4E
BRI, B AHERR 1 A BB ARG L A5 1BV N AT BEE. Friederici 55 2 F a2 DN 4%
TP OB AR A JEYE, R T SRR A NIRRT R G, BN B S A
R AR BRE 3 — A AR5 AR LA S )3 n A =

Carpenter 2°) 7E 18 L8 SCH B8 7 BROCANTO, HHF5t 45 FEK W, 5 2] & n] LUK # T A ]
(RN BE SN 2 FF (R0 S Ak 31 5 38 A8 5 2% 1 3 A I B KT. Opitz %5 261 B BROCANTO
PRI 7 TR0 ) B T AR AR 18 5 2 ) ). Kepinska &5 27300 Jli i — R FIMAF 7L, {4 BRO-
CANTO R 1 thiE 5 >3 1 R rp R pe 22 X35 PR A B s AN AR Ak SRABLIR %3 LY AGL A7
A Tabullo 55 BY Bt i —Fr G 17 MBI BA BORAES A TIEE, Bia P oo - 4l -
TCE - ) FFEOR ERE PRI E BN, AR I EATEAE T AR BEE b, IX A B R ] AR
B ST ARERUN. Tabullo 55 B2 (B ST LUEL 1 8048 I LN CAEVE R BEE (BB IE) MHARE R4t
FIARDCME, —F AR I T N400 A1 P600 RN, FF—UGIEH] 1 #0alAE N T 3 2815 5 AN TIEVER 2 /0
Sy LT ORI A A L. XE F 2 IR R AR B R R R . BB F I, s s
B S H AR S 1F — T THE S R — B 2% 5ROV B EE N A n) 3, R Y AGL, W] A
b2 S F AR (8] N IK B — AN S 2GR EE K, A a0 I L8 27 20 38 78 2) 433 A v 1R R o b 22 Lk A
e, AT DA R IEAIR—TERESER A IKES%.
2.3 FERRTEZETITIENE AGL

DA b (R SBRUE B AE N LA BRARZAS TEVE N RO LiE ikt R 3 1 28400 T 0 1 B 2REVE ) K
i peh 22 g B X, (B2 BRARAS TR (R 45 W P AE 2 REAB R R 9 AH &0 0 R AE 7 51 18] (AL S 2, A
(R BIA HT0 S, BTy A B 3% BT . S iAk O iR T B RE S AR ARSI S.
FrUAA RS T RE SO B — @ MR R, 1B BRARES EVE AR LB v A= AEFI H
SRV F LI (G5 M, A R T FR IR TE I T E 215 5 B0 R AN [RI A 2o AL A b (533,34,
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ARSI AR BRARASTEL A TG FRUR A TEVE T & 1), /Z4BILES T Reber i HLEVERINII, AGL
BTN T AN LIS H A T B 0 — S EVE RN X R AGL EVE RN A R AR IR A R B 3
ST L PR AR BT, TR B ARE S AR — BT (SVO, SOV %) SRS (HiEM
PSR JE4%) Skl e F AR TE 5 RN RE AGL FIEVAFLN. B ] 7E 5256 2 A i B R
145 BlidR e 3 5 F 5 2] 5 I e A i 1A M DTG A P9 258 5 3, 7RISR b Py B ) 43 3 P Byl /5,
AT A7 G X PR AGL A+, RN TIE S A S BAE S AR 7R aT L
LY

Morgan-Short % B~381 i #{}j BROCANTO RJEMfH T 52 FUMEAH R IR T4 HA RARE
(17 25) WBVEM AN LI F BROCANTO2, FRHT T — RAILEE, wHe T HRA I SR F iz R
B 3] 5AME 5 ) 2 (A0 R I )8 1X — R TE S 2 IR FUUER 178 ERP A1 fMRI B, #
BLENN T BROCANTO?2 7725 T F AR 1E & B KM & SFAE. XKW M7 T AGL BFFT4s
AT LAHET B B ARIE F 1022 2] (B LR [36]).

Hultén 25 139 fi Fi 1 B ) 3= 5 ) Sk il it 50 52 = 2 1] AR AR AR 0% 2=, I 20 AMEAI 41K
(. AP BHE SR 248 B — 808 F I 8 SVO BN TiE S Anigram. EXF AN LTIES S, AT K
FIERAYIBHME, EiEW AT —6 B G B — B EENE Sba, 5102 FRARES B S
VU AN 5 B2 18 BT 22 A A 23 A1) - AT 1 100, R 75 s T E 1) 0 F- M i PR (S B, (R A
Anigram 1, 75 FH A FRT— F0BE 0 BABA Y, 2506 0 S L B ARE R R, A S A ]
TEARA. NOXA =SSR, AT AGL R AFFEF FRARASTEVE RN, AT CATRA Tk 3 &) v A PRAR
A, B2 RFAEA RARSIEZ RN, 75 Hulten 55 B9 szbrp ) B ZEMBINTE 4 RI%E M B —i
SERL 3 MESS: (1) ZITRARHCKE 3 FhiE g U RN AR AR RS R [ 30 B A e i, AN RER 2]
FIU] (U5 2B 2 AN AR AL (2) 90 A Anigram A) FEYIZRHBENL R 2RISR A s iR E i),
PRIE R A T2 IR, (3) BRI ZRURARSE SR X AT 22 N 25T VR0, BB B B (2T
A2 i, B AR AT BT (A0 4T RS, IRHTEL, Hulten %
SAESE TN TS Anigram AP REE S 2218, B AV AT DR B 1 42 005 7= H 7 40 it
HRZFMOR LI, AT A R A, SRR, I T MA TS EES T
SF LB T AR IR B KA 2 R

P AGL WFFIEH Kersten 55 MO &4 6 AN Nid&id, M1 SVO F1 SOV BifhiE 7 1 4) 1,
AR 1 2 (8] AT AE 3 ASAS [ IR S8 22 v AT 2 AR AH LI J 1 i AR 84k, 3@ X L 24T, Kersten
SRR TS E AR RO AR DRI ZY IX—W 5 0 L 5T R ARIWET, Qi 25 4 SORI 5
— PP N T35 F MAL (the miniature artificial language) K5 %2 18 5 %2 I A IR 8. MAL 045
38 NN (4 A LEWBhiE, 32 NI 2 NEEJEE), LT 3 RIUHE S NG EH31T ERP
SEEG, SRR AN B REERE ) 5% 2] — TG 5 BB VIR, BEE S E) N400 F1 P600 73 Ref
S ERATTRIRE 25 2] (VB 1By (W CRR)I) 45— MBI <HER AT VEH, X — RN e B4t T
— BT AR SR 2 RN 5 3] AR 5 5 S P AR 2 5 1) L

2.4 “®EfR» BRIESE AGL

2o AGL. i XA AGL A fais 3O (KR ILAC) Y AGL HGRARYE — L AT i 5 514
SENIE AGL, F1HAE I —ERIEE. IR BRES S AGL I A EIR T4 NKAE
PR B 2R T8 5 2R Al B 2R 5 BB M A BN T N TR S, DM — N ESE S
HIT4E, ROTTCH 15 5 M2 2. AT ) AGL AH B, XA E S EE UM T B S iE 1758 5, AU
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Ho—21 52 B CNBRE FRE 15 BOBE U HEAT 5 5, H bro BE A Ll a7 S A 1) phy et
1%, XRRAN R — AN AR TE S MR SR vt

Mueller %5 B4 Y25 T —Hb 20 HE % 2] R AVEERHEPIR, ZoREATE 4 & 8 /NN ]2
A R FRA HIE (Mini-Nihongo) ik F & #Zk/KF. Mueller 55 B H 15 A% I MEHE A
N HABFNENRRAE 2R 115 5 2R B2 80 55 DL K H HE ARG A BRIE & &R 4t. Mini-Nihongo /& M H & H & HLY
AN, PUANBE, PIANECE, AN B0 43 2808, — AN, — AN BT = AN bRic S B F RS H
ML R SOV 1B 7 1 A) 7, Bl fE E4RIX ] k7 HiBLUS, R E BT 3 R %
(I8 S, B A ). (B (EF 23] IR R BT N600 RN, H3%A R H A 4
SEAT— 31 N400 — P600 BUAH ERP 30 XANEIGLE T Mueller 55 421 —86 3% 2 J5 Il 25 b
IFFEE AR Mini-Nihongo H 5 SO B IR KIEZ I, 25 85 30 S IR BT s R ), Rkl ) A %
Mini-Nihongo 45 KR i) @, Hi% J5 15 H 4518 18 5 25 1 FR o BB SCO3RT DICAIn T A0 9208 Hi B2

Bastarrika %5 43 R NGBS (MEG) 9T 1 A PEHE S BRE 5 2o Ja s (a) (1) «<pfAR7 B o i
(Mini-Basque) #i% F BEUIZR G Qi o JE A5 T8 S A HE OB, SRBe 2842 1 Al 7E 2 2] bR BRI s i 1)
3 BB R AR IR I AR Ak FENZRAT IR R, A R B SRR AR R R 42 H
AR BB BRI Ja B AR, g O 2 mT DA H L 2E R I s SR R, 9 L
TE AR BRI AR H BT — SRR N T 1 S B2, E S 5 4 RS PR T s REAF BL, BT & 24 > i
TN N, BAAEEBR RIS, 5 . ZIIGM B2 G, KMo TA 2 #iE 2 7 FREE AL
K. B FT A SRR I RN 2 31 38 7R — AT SR I A RV N 2% 3] R Ge v, AT DU %% 31 28 0 S5O ) R
WAL, 2D DIETE S % 3] 0/ BrR SRBSR RRE — AR B RS, IXFRT 7T (34,42, 44~47) —351

3 A AGL H9EX

JIB0 F AR AN FL A B S BORIT TR B, AR BRE R 5 AR I8 S e AR B 0 S S T Sk
fry [48~500 B A aA B K R AR FEIN, 4 RE X2 B BEE AR BEE N SR Rl 151, (2
HARE T I 2 MR A RE, BAFE 5 5 5 R AR AE AT 2 SR I IREAE 5, B e R
[A] Y BEIE B — DB 8 5 R AR, 27 1 IR — sy T IO BN T8 5 A LR I 3. fE15
FEHEAWIIUE T, FONTE F S ) HE IR B S BREFE ARG 5P IR RA R Z, B EHER T, A
PRIE S AOREIR 5 R S MM AE I, AR ISR e 4. BRI SR S R M52, i AGL
A B A R O AL B A i 3, EEERBUAE LA 3 AT .

(1) ATfEfEsR. BRSSP TR . S AGL XEE 579 Jm A 2R R A5 F RO 7T
AEAER ] R TR N, A R RSB AR 5 S I A ATIR T, Bk 148 B ARG 5 A8, 15
SO TE B RVEJEAE N SR PR 2 [) RN 5] 02 55 8 AR A PRI, SR 35 27 S RO ARAL Jy TEAT 22
B 75 3K, T AFEBOA 1 30 155 BOE A TR D0 T, ISl e S F A X ik Rl i
ORI A ZE L) ) S AR AL A 52531 R, FEENE A A2 b, AGL CEBHIREI - — /M
XHBA AT G E 1, FT 5555 R A, (EAS RSB 1338 . AVA B AEE &
SEARFAETT DAPE — > e B T2 A T AT S0 BT 28 (1 S BB 7T

(2) I RCPELF. Bt 20 5 AP 2. 2 AGL — et B 58 755 581 A A
iR B HARTE S TN A B> R RN A TR, R B ARE F IR B R K
FIRC s 15 & ARG, Bl Tl tham 5, wf LLCOE B siE 5 Mgl BEE AT A R 1 5 45
P BRI TE L A M5, X KD 1 Bl 52 SR 55 AR T B R R K 2 AN Z 8 5 o)
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(1, 0 RS TERE RN I A 21 B0 e L 38 30 185 BB AV SR O TEIE RN 45, A8 izt m]
DALE RIS [] P9 BRI STA 3K T DR 5 AN, JFE 2 m AR 4R IX 115 5 MU A H i, A AT E 28
VB E —FEAE B K 2 (IR 8] RS 77 At RE PRI s Rt 2 5% 2 5 3 A R I 8] AV IA 1 v 2 33 7K1 1 i A2
.

(3) PR, BIRTDMREF AT L2 5 L1 Z AU AR R AL BRAHNE & 2 SR AL £
AIBETEE AR A 7K, Feep— MR 0 ] Rl 2 EEHERR O 5 2 L BHERORZ M, S AGL 7T LUR%F
P L2 (S5 HME) A1 L1 Z [R5 [F]. 4l Tabullo 45 8132 BEEGA)FN L AVRORL, W] DUk
M AGL 35 F WA EREAR L, SXFE AT LAY AE RN T B, J8 /40 5 2 F74H. Friederici
S5 1231 BB AR AR S P TN T A TERE U A B DI A1, SR ML RRIE TP R TSR Y, e e B A
BB ETE F AR P SEPR s 1l P 2R S A, e BERE ] 1 > 36 5 AN REE Z 1A AR UURE R, ¢
T — MR BEAEAE T RRE T, AR TR RIIE I AR S 2, R 10
BEE TP RS TEVE U A AT RETE, BE TS N T BT U8 S 4515 5 TP I SE R, Y AGL W] RUR
PR BEE ] ) — AR L A 1 5 BB 28 Gk WS B AT A ik B T8 AT L R A oy HoAl 15 5
LAIE B 200558 5600 SI AR TR R H 1.

ASCMAEF 2 A R, W AGL 4 SRR SHIERT FE AT 1 — L8880, P AGL %282
A AR H AL, WA ANE BRI, B BLIESE R W A AL . (HE S
AR R RS, WO AGL TR H i 5e B 0 BA AT 8L, ZR a2 A AR
e E R AT P . PR (B Kk, T S AT DUR AP bR L2 5 L1 2 [AVREALLRE RO [ . AR SR 72 11—
AN B SR E [A]— N AAE B ARIE 5 5 20 B B i R e L R AR A A8 75 7T DB R S s
B % AR BOMIC 22, SR AGL A B T3t — DB FUiR L8 il /L, D15 5 5 ST F U B K
DTk
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An empirical review of language learning based on the micro-

artificial grammar-learning paradigm
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Abstract Since the American psychologist Reber designed and used the micro-miniature artificial grammar-
learning paradigm for the first time in 1967, it has already had a history of half a century. This paper mainly

discusses micro-artificial grammar development of four types (classic micro-artificial grammar learning of finite

state grammar; micro-artificial grammar learning of finite state grammar without semantics; micro-artificial

grammar learning of non-finite state grammar with adjustable semantics; and micro-artificial grammar learning

of “mini” natural language) and their further significance in the field of language learning.
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