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Abstract
Based on the framework of dependency grammar, this paper explores the reasons for the forma-
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tion of temporary ambiguity in English garden path sentences from the perspective of dependency
distance minimization. Using the available experimental materials, the average dependency dis-
tances of the parts of garden path sentences that produce temporary ambiguity and complete
sentences were measured using the econometric research method with dependency distance as a
measure. The average dependency distance of the temporarily ambiguous part is usually smaller
than the average dependency distance of the whole sentence, which proves that people always tend
to choose the syntactic structure with shorter dependency distance in processing the sentence, un-
til they find that the interpretation cannot proceed, and then re-analyze it, thus going into the
garden path. The results confirm that minimizing the dependency distance minimization (DDM) is
a universal rule of human language, and this cognitive mechanism can effectively reduce the bur-
den of working memory, which is an important manifestation of “the principle of least effort”.
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1. 5|8

161t #1452 5)(Garden Path Sentence, f#jFKX GP sentence)s& —FhE Bl P L%, 7E 20 4 70 FE4LW]
W OE %K T. G. Bever [1]E g . “TelEEA 2 MEE R AMTE S S BI0EE . 15 SCRZE RN,
FESEIS N Tl fE v, A7 i AN o 7= R R B S, AT 1) T35 B SR I AT e 8 B B 2 (i, 4R
T AP AATAS 2 A B IR 2UA) RO IE AR L 7 (Z2/N5E, 2008) [2]. {EFE AR AN T AR A 25
PR A E 720, B RN LR REAIE S JMR UKIME B SC RS TN E A EENE L, —H
B F FALLETE T R — (i —, FEF5SE, 2010) [3].

Tl B A2 A ORI L aE T 2 70 SRR, DRI AR R AR I 5 70 2 ML BRE T A R,
XKW TR SEA R SN T R B K AL B “TEFe R A2 AR SEmE . (HER O HHE 5 241
FEETT R R LA IR KR PR, RN 80 AR AT, BkSKilk 22 1 97 2 i A B G 5 G5 M AR B (1 57
Mok R AE B AR I 5 24 R OHEAELRE . 2000) [4]. JE4ESR, TERBKAAA) IR 2 5 SEF S & . 3
FHAE(2007) [S]IRF TSR BL “AElm B4R I R 7 T DATE CICE R AE 48 T A3 2R, WaBRIETE “TEIm BRIl % ”
PR S R At OCBE JEUN . Rah A1 Adone (2010) [6]FIBT 7T %82 | B N BHE K h s R FniE 2 3 E, K
PUE 5 7K 5 16 [l 8% 42 A0 R 43 AT L) TG 5 o i By — AR RE 75 3220 10)3d i e 18 el 7% 42 ) 32 ) 0 WA SRR AR
TAECAZ AN 5 A8 770 B rp [ i 2% =) 25 40 bl B A% 1) BRAR A7 ARV B 5 iR AE I S . /o4
AR A (2021) [7RH T B @ P RAT S, B8 T 44 B/ A kT A (NP/S) A 4l i i/ &= U]
(NP/Z) W5 Fh AN [5] )k 2 i ot - v ] 2 30 38 B A Dol B A2 ) FEB A M O B2, 485 SR R SO o A PO M P 5
ARSI R

Frazier (1987) [8] 44 HrAElml #4258, $&tH 7PN RN 35 5 A Ji DU AR e /N BRI o+ 38 9 A
JEM R AR A TAEVE I OL R, AR S0 BT 018 5 AR 2 NINI S 28 e 7 A) sl JisE g5 4 -,
FERIEMAHIEE . XAIRNE Kimball [9]52 H R OGP TR, 5260 R O BRAE N — 11 2
B B, 75 A4 F 4 RURL S M (Kimball, 1973). Be/N s 0] B4 7 in Tt #2 o 3 R i e
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AEAIEAE T A, R AT e TR B AR AN, A0V HT o s A2 (0 1 - B 7 S B T RE 4 44 o X AN ARt
PR P T A B AR ) RV A AT R R T B R R, 0 ST IR B AR ) R R BT GREPR R, X
¥, 2014)[10].

A2 T Al B 45 1) 75 BEE T AT AR A, R ATLE 5 — PR R E 2 A ST LUK A A3 g BT i Rl
DK A7 25 i s bn vt , 2 H B T 1 4% ) B ) 1 03 SRR B 5 N A 5 AT 8 e /M A v A %7,
N OCKIE I S8 AR X AT IE
2. ik

WAFIEVE TR T 5 5 3 JE #2 (Tesniére) B H IR 7] [A] X RITEVE . RAEEE R AFE A B,
H—RAMAF K AR, B SCRC R AN SCRC A Z [EAFAE — B [m () AEXFRIGOC R, XM ¢ R0 5 A 72k 1
IRERKARIC, PNAER AU S, 2 R B SCICI : HR AR RS, MBI EE, A EIRKAERR
)R] 75 ) 2R 1 BE B RO ARAT BE B Al , MR, 2018) [11]. AR — M+ AR KA R R I
AR Z AN AE B 22 o ARAE R B IR I A AT AR 7R SCBC Rl R SO BGOSR BN IER,  SCRC IR 7R3 S
BCiAl 2 /T, BEBSAGRS, CECRTER SRR G (R, X, 2017) [12].

A7 BE 891X —ME & (Dependency Distance, f&#% DD)EH Heringer % A7E 1980 F 5y iRFEH, #Xigi4
(2009) [13]5€ Xy “ 3] 5 1 S e 1] 2 TR A B Pt BE B 7 o BT DU 80 Il 5 ) 92 S5 0% B DA R 35 I L ()
MEFECERE, 2014) [14], #AFE G T 54401 = B bR ifE(Liu, 2008) [15].

obj
atr /H\
O\ A
DET N \Y4 DET N

The man becomes an actor

1 2 3 4 5

Figure 1. The dependency relation in the sentence “The man becomes an actor”

& 1. G]F “The man becomes an actor” HIKEFERXFR

BT, i Sk R ARR AR AR A ¢ 2R, IR IS A ST TA], 28 R i S Iicinl . 53] N7
PIET R — N AEEREN ) TR B, HT I EARAAIEE . XM HEQ2009) 8 H T — M kA FE B 1)
THHEITE, WL Wi wn e— AN, ERARARREANEZIE, Wa 23 EHE, Wb &S
W, EATZ RS R AT U a-b SRUHE, MIARLEPIR KRR N 1, 2 a KT b i, DD AIESL,
TR IR SCBCIR 2 )55 24 a /T b I8, DD SN 578, R SCBC R 7E 3 ST T 2 i, FUE 5 U2 X HE

PR A7 1 5 (Mean Dependency Distance, f&i#% MDD) &5 HF 5 K [0 BT A A A7 25 25 48 6 1) ~F- 3518
BRI DUA 00 5 BT AR ISR, N T 2 MAE S IR CRER, TuB, ERE,
2021) [16], AI#ERRAIE 2,
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n-1
MDD ( the sentence) = % >'|DD,
n—1iqg

Figure 2. The formula of MDD
B 2. FikEFEEAR

BEAL n TRt FHIRIERSAEL n-1 R TR KRR AR, |DD| FoRt)Friss i MKAZEIER M
At . —AR)T A, A — AN RIAR Y S8 SR, & IARAAEE 2 0. PRIE ] 1 14514 “ The man
becomes an actor” 1, M BATERIE N AR RT S N1, 2, 3, 4, 5. RIBIKAF1EE, “The” 1 “man”
Z (8], BT RSG5 3 N SCECIE], PE IARAFEE B 2 — 1 = 17, 13 WA AR A7 BE BS 2 15 “becomes”
Fl “actor” Z [AIFRAFEE N “3-5=-2", UiWZALIA “becomes” TEH SZHCIA “actor” ZHi, HUHA
SHE, BHRAEIRES A 2. BT IPFIRIEERE N (j2-1)+[3-2|+[5-4]+]3-5])/4=1.25 .

PUE O A KA A S AF 78 38 W N SR PE 38 55 00 T3k R w0 A7 0 B8 B /M 8070, i B/ MR “ 5
SRIBAIH, AR RINAE— N PR ESE R ELBGR 7 CRE DL, XIHPE, 2016) [17]. FRA LT 2B (MIT)
KGN EIRE R 1 9B 9 /R 2N (2015) [18]1%F 37 Al H ARG & i 17 & T 1ERLEE I KB e i Je R B, A
TERE B e /MBI N ZE1E 5 B 4L Liu (2008) [15]. FETIERIEHZEE T 20 i s, KIAKIESHAE
WAFREES B/ MR, P2 PR B R — R 3 ANl ARTFEER B8 1/ Mk — 5 T -5 NN kL]
BTy, S NFAT TR 8 RN B R OG . ARAEIE RO R A 1) T M AR A
TAEICAZ I T, AR S TARICIZIE R it R, BT “&h” %S, ANRSRERGEE
& T e S BN K BE B AR AT O R (AT, X, 2016) [19].

XS SRR 118 S BT — AN A CERRE R e s, R2EE . KEUERAR. B85
(10 3 R BN R 8 o A R R L, B9, 2015) [20].

3. HR5ITR

T T bR LAY R A el B A R RV JZ T 0] DA R =38 B — 2R S Bl /40 e OC FR AU K bl A ) (4
A MV/RR), Bever T 1970 3¢ H 2 #4) T “The horse raced past the barn fell” #tJg T3, fEIXAS
¥, raced W LABEAESE the horse HIEIEZN], (HN TR fell I 2 A ILA) T REELET 1%, BUI 75 22K raced
past the barn F{F the horse FHMEMH 4>, BB EELH) - 5 3R B/ FIBATE R B2 0)(48 5 B DO/S),
4n: while the man hunted the deer ran into the woods, X™a)F IR 244 the deer /EA hunted
B, H2ENEREEE, 5 F the deer ERNA) T EIBAZIEMAIMALEE; =R HEAME
RIAE I 125 (485 B DO/SC), l: Mary convinced her children were noisy (L3581, 2012) [21]. {E were
AT, XANE] T REE IR ARIE . — 2% her children 1F4 convinced ) B #2515, —Fh & her children
were noisy BN MWAIVENHNETE, IXHS her children /& WA B IS, (HXTF2—FFA, 207 T3
were B LIGVEAREEEAT, DMLFREF PG, TRl T ERBAEM R .

N T IR SEE A [ B AR ) 3 I S SRR BT DL AR A PR B B MR R RE . A SR SR K SR A
[re] 6 42 ) — RS i) BB 5 2 Bl ] /4 W 0% 3 B AR Il B A2 ) (46 5 i MV/RR) B 5=/ FR B B2 F)(46 5
J% DO/S) A K B 5/AME UL [ % 425 (4 5 A DO/SC), & —KAAE 1 10 M7, —3L 30 M7 X
S f) 7 1 ZEARYE Christianson 25 A(2001) B3 —45 A (2010) AL Z A 5E N (2016) [22]F) SR04 R Bl 5%
MU G P B8 AR ) o FEARAP VA EISHEZL T, S HTHE R A7, B A IR B AR Il E e bRl 5 1
A6 e % A ) e 7 A 2T I S SR 40 R S ) S I ARAE R B, SR 1 A8 bl B AT ) ) R AR A I T ARAF
BR B /M) .
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XX LG AE T B AR F) AT T ARAF AR, RS 1 1K) DR I R 08 SO 40 25 B P 3 AR A7 B
2o LSS — 28 Al iA) /4 s Ok R B 155 —ANA) T A, 78 “ The boat floated down the river fell ” X AN )1+,
AJREAFAEPI R : 5 —Fl 2 floated {F 315 The boat FJIEIESNIA, BRI T2 fell XA~ a4 &
AR LR 1R, DRI fell AT RIS 20 T B 1 48 el A 2R 227 Il S o 0 LT N AP B SR 7 (1 3 (a)) FHEAS
A 3(b)) AT AR ANEARE RNV SEAS AT T IRAAIE R N 1.2, J5E N 1.83, A& Ud B i 4 85
SR B IR A PR B /N T BN A) 1 [ IR AR R 5

NN\ A

he Dboat floated down river

(@)

NN AN

The boat floated down the river sank

1 2 3 4 5 6 7
(b)

Figure 3. (a) The part of temporary ambiguity (MDD = 1.2); (b) the complete sentence (MDD = 1.83)
3. (a) ERPMEE X ERSY(MDD = 1.2); (b) 55E4)F(MDD = 1.83)

CAFIRE R TR AT 30 ANA) -, 493 1 HBI MR 2 (a) M 5E 350 1 (0) T B R A7 B

WR RPN
MDD (a) MDD (b) e MDD (a) MDD (b) Bk MDD (a) MDD (b)
1.2 1.83 1 1.6 2.1 1 133 1.4
1.2 1.83 2 1.6 2 2 1.66 1.66
1.25 1.8 3 1.6 2 3 1.8 1.75
1.2 1.71 4 133 1.8 4 1.86 1.62
1.71 2.1 5 1.6 2.17 5 1.33 1.38
12 1.71 6 1.5 1.75 6 1.33 1.5
1.2 1.83 7 1.8 2.27 7 133 1.4
1.25 1.6 8 1.6 2 8 133 1.5
1 1.6 9 1.6 1.89 9 133 1.5
1.25 1.71 10 1.83 2 10 1 1.25
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FEIX 30 MUTH1, A 90% A IR P I8 SCHE 73 BT X M AF BE B AR /N T BEA) 7 B P I MAF R B, 1d )
H IR BOCHR7r BOIN TXEBEAR, SEAFREAR . BIANAT 3 ANA) T O SR =2 B/ A Y AL bl R AR AU (4 S R
DO/SC)I% 2+ 3+ 4 AJo 5 2 NMAJTANES 4 N7 iR I PEBOGE TR Bl fa sa), 1X
AT B B 2 A R R ) B AR AR B R I, IR T TARCAZ RS AH . 5 =AM BRI R
TR T —A “ X + FIE + BEERIRIE + ARIRIET A, ERSEE dog H1HTH gave YL MERE
BREE, P E BRI B I SR A

I B 3 (KT 2 A BE BN A (PSR B B IR A AT e . B 5E, EIPEEOGE 2
THKE B TEA, WREWEREM LTS E . ik, BRPEESCED Mg, —B2
T RGN, X TREOERDEERSERD, TR AMEEAR. K, 2R ECCR AN T
HERE N TR MNSRIE 5 IIRAF BE B /MU BRI RS, AT T IE 3R S I T Rg5k, TRENT
TE I R A%

4. g

ARICNTEF FEHIMIE, 456 O MR B AR FOBT FURRE, 0 T8 el %45 5 27 I 1k s SRR TR s s R
17 VRV, R T AATIEBEAT AL I B AR AN I, BRI T P A B SN I B S . A
BT ONAE N % A2 0 I ST PR O T — PR, EIAIE T A7 B /MR AR 5 1 A L
SR TSI E I X

BT AL FORRECRE RN, fERFER R AR A S 28R bt frik— D 5e s, (hRER T
o B AN DAE R, IR AR 22 7 A BE BBV SERIWE T

SRk

[1] Bever, T.G. (1970) The Cognitive Basis for Linguistic Structures. In: Hayes, J.R., Ed., Cognition and the Development
of Language, John Wiley and Sons, New York, 279-352.

2] 2/ SERAERE AR AN T A EERT 0], AR 5 305, 2008(1): 39-45.

3] Wi —, BFE. o EIEY 3] RAE R i Ae A B —— 5 TARCIZ A BANE 5 AT AR w7 )], BURAME,
2010, 33(3): 297-304+330.

[4] AR, “TEREMAAI G T FLRR[T]. FMEHFE ST, 2000(4): 246-252+320.

[5] SRR WBRIEEfElE AR BRI RBEIE RE)]. SMEBTTE, 2007(6): 25-29.

[6] Rah, A. and Adone, D. (2010) Processing of the Reduced Relative Clause versus Main Verb Ambiguity in L2 Learners
at Different Proficiency Levels. Studies in Second Language Acquisition, 32, 79-109.
https://doi.org/10.1017/8027226310999026X

(71 SR, RUIZE. ANRGTESE R — B AL R BR AT R FOE AT S BT ST 0], BUARAME, 2021(2): 233-245.

[8] Frazier, L. (1987) Sentence Processing: A Tutorial Review. In: Coltheart, M., Ed., Attention and Performance XII: The
Psychology of Reading, Erlbaum, Hillsdale, 559-586.

[9] Kimball, J. (1973) Seven Principles of Surface Structure Parsing in Natural Language. Cognition, 2, 15-47.
https://doi.org/10.1016/0010-0277(72)90028-5

1 ORVEENR, RS, BOCAS B P AR AR R /MU [T]. THEHL TR S BT, 2014, 50(6): 7-10.

1 XgHE, PRaege. KEHRIAIE 5000 ik A R [T]. BRI K 2 SR (AL S AL AR), 2018(1): 72-83.
[12] Z=#%, X%, 3T AyhmiE Bkl fDGE L2 =R I 7 [I]. 38 5 U R, 2017(1): 107-116.
]
]

XUHEE . RAABE R ER S552 kM), dbat: B H R, 2009.

EBK. DUTEAE T 5 fhe 10 R0 AR S )RR B —— B T R 1 33 B3R 22 Hr (). SMIE S AME A, 2014(5):
47-53.

[15] Liu, H.T. (2008) Dependency Distance as a Metric of Language Comprehension Difficulty. Journal of Cognitive Science,
9, 159-191. https://doi.org/10.17791/j¢cs.2008.9.2.159

DOI: 10.12677/m1.2022.1011379 2800 IARIE 5 2


https://doi.org/10.12677/ml.2022.1011379
https://doi.org/10.1017/S027226310999026X
https://doi.org/10.1016/0010-0277(72)90028-5
https://doi.org/10.17791/jcs.2008.9.2.159

FRIE

[16]
[17]

[18]

[19]
[20]

VR, YUl TR TR ERNRIFE S AR RHET )], SMEBE, 2021(3): 41-46.
PR, XNHEE. B S I ERT AR S EiE . AJOAE. REIR). #ri R (NSO S R R,
2016, 2(1): 108-118.

Futrell, R., Mahowald, K. and Gibson, E. (2015) Large-Scale Evidence of Dependency Length Minimization in 37
Languages. Proceedings of the National Academy of Sciences, 112, 10336-10341.
https://doi.org/10.1073/pnas.1502134112

BERT, XA, AR S A0 A A G 21 ], WL K 2 R (AN ST SR EAR), 2016, 2(4): 63-76.

B, BRI, RAAIE B /MR N SE S 05 U D 2[T]. WiV KSR NSRS R2R), 2015, 1(6):
197-199.

R, it L E AhAe Tl R0 SRR [T]. BN SCREZABR 2ER (B At 2R 2E), 2012(6): 71-75.

FESH, FHEJ7. o B i o 30 3 A6 bl e 42 A0 B O RN SR EE T T TR S A ). TOUE R AR, 2016(6):
100-116.

DOI: 10.12677/ml.2022.1011379 2801 IARIE =5

T
i

4


https://doi.org/10.12677/ml.2022.1011379
https://doi.org/10.1073/pnas.1502134112

RIS

M F

FE—R:
1) The boat floated down the river sank.
2) The horse raced past the barn fell.
3) The girl told the story cried.
4) The statue stands in the park are rusty.
5) I told the girl the cat scratched Bill would help her.
6) The man returned to his house was happy.
7) The man pushed through the door fell.
8) The author wrote the novel was likely to be a best-seller.
9) The senator criticized on radio resigned.

10) The man caught the thief was a policeman.
e S

1) While the man hunted the deer ran into the woods.
2) While the chef stirred the soup boiled over.

3) While the reporter photographed the rocket sat on the launch pad.
4) When Fred eats food gets thrown.

5) As the detective investigated the robbery occurred.

6) While Anna dressed the baby played in the crib.

7) Because he always jogs a mile seems a short distance to him.
8) As the professor lectured the students take notes.

9) While the clown jungled the balls fell on the ground.

10) After the secretary typed the incriminating report would be distributed to many people

B=R
1) Mary convinced her children were noisy.

2) The old secretary doubted the incriminating report would be distributed to many people
3) Mary gave the child the dog bit a cake.

4) The modern fashion writer read the famous magazine was having trouble with its finances.
5) John convinced his parents are interested in their children.

6) Susan knew her father hated her boyfriend.
7) Anna convinced her friends were unreliable.

8) Susan cheated her boyfriend was a policeman.
9) Jane concluded the paper made no sense.

10) Mary knew Jack loved her.
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