The Effect of Partial Semantic Feature Match in Forward Prediction and Backward Retrieval
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Introduction /

Experiment 1: forward prediction Experiment 2: backward retrieval
Material (n=18) Material (n=18
When processing long distance dependencies, do prediction and retrieval processes lead ' ' ) ( ) )
to different effects of accuracy and interference? na-san-jia San-jia
* Retrieval -- mteﬁerence in long distance retrieval due to the decay of the representations that-three-CL ;e three-CL e
that need to retrieved [1]
* Prediction -- sharpened expectations facilitate parsing Fuwong ba na-san-liang ju-da-de sirenfeiji quan dou maixialai le. Jichangshang tingkaode sirenfeiji li you  san-sou huangsede feichang yingrenzhumu
-anti-locality effect [2,3] Millionai : : - - - -
’ illionaire ba that-three-CL huge rivate jet all bought airport-ground parked rivate jet there three-CL ellow ver draw-attention
-standard N400 effect [4,5] car J P j J POrt3 P P : poat ¥ d
na-san-li san-dong
It |s.not clgar whether prediction simply facilitates parsing of th.e expected target, or is that-three-CL, three-CL,icing
subject to interference as well (when confronted with overlapping but not fully anticipated
semantic features): “The millionaire bought all three huge private jets”. “Among the private jets parked on the ground, there are three yellow ones that drew lots of attention”
* Highly constrained contextual expectation faciltates only the Tully expected target, but RSO A/ /B BRI KA TR T BLE LA SR UL 42/ 1/ HR SRR S GER .
loosely constrained expectation facilitates both the expected target and semantically
related targets [6] 700 - CL N 900 \ cL
« semantically related targets are facilitated by contextual expectations, regardless of g : 5
how constrained the expectations are [7] 650 S A + At the spill-over region, the N...CL o
i )\K X/' showed interference from partial |
Chi Classifier. N D q °o0 X semantic feature match (close .
Aigsig e Hphstnlel=ney s 2 , semantic distance); the CL...N order ’@
e showed no such effect E §
* Mandarin Chinese classifiers must be used with nouns in the presence of numerals and | 600 / \/
demonstratives. Different nouns could be paired with different classifiers. >00 * However the two expts. did not use
match the same set of classifiers, and the 00 ateh
vi ke shu vi ge ren vi iU hua 450 = ;ai;t:;'tga“h intervening material between CL and —m— partial-match
one CL,, tree one CLg,s0n PErSON one Clggnence SENtENCE 2oo \ \ \ \ \ \ \ N was different in the two expts. oo . - mismatach
1 2 3 4 5 6 7 1 2 3 4 5 6 V4 3
* The presence of a classifier obligatorily requires a N, but not vice versa \ word word /
na ke shu kaihua le shu kaihua le
that CL,.. tree bloom perf. tree bloom perf.
That tree bloomed. The tree bloomed. _ _ _ _ _ N\
Experiment 3: controlling the intervening material
. . . . - . 1-7 Rating of 1-5 Rating of RT(n=51
Processing the canonical CL...N word order involves forward expectation originated at the Material (n=19) Ang o Ang o _ ( )
classifier: the sentences (n=24) the CL...N pair (n=15) CL...N order (prediction)
Zhangsan ba na-liang-ke  henpiaoliangde shu zhongzaile houyuan na-yi-liang 6.43 4 8 750
. ' 00
Zhangsan ba that-two-CL,,.,, very beautiful tree planted backyard that-one-CL 67550 Lr;_tte_égelregfg (alil)th:nd
o . . itical w ,
“Zhangsan planted those two trees in the backyard.” Laozhang ba na-yi-jia hen-kuan-chang-de qgiche songgei le LaoWang 4 69 17 ggg a numerical trend
Mr.Zhang ba that-one-CL,,. very-big car give Mr. Wang ' | 500 ; g match g;]sv\), iﬁtgtzg spill-over
L —=— partial- .
. 450 par
- Processing the N...CL word order involves backward retrieval originated at the classifier: na-yl-suo 4.00 14 400 match interference effect
" " 1 2 3 4 5 6
Zhangsan zhong de shu li zuipiaoliangde na-liang-ke  shi taoshu that-one-CL ord
Zhangsan plant LINKER tree most beautiful that-two-CL,.,, be peach-tree. "Mr.Zhang gave the big car to Mr.Wang.’
“Among the trees Zhangsan planted, the most beautiful two are peach trees.” RATT 5 / 28/ I ARSE MU IR 4y T2+ o N...CL order (retrieval)
na-yi-liang 5 59 4.8 850 i ;
| | o that-one-CL_,, oo I~ |
 The expectation and retrieval processes share an identical set of features. The current study | S o | | 700 /s L No efiect at the
manipulated the feature match (semantic distance) between the CL and the predicted/retrieved N: Laozhang kaiguode gicheli zui-kuan-chang-de na-yi-jia keyizuo shigeren. 104 | 7 650 A& e Crlt(;C_altW?rd (CL),t
- 5 ! dana interierence a
- = ) Mr.Zhang drove-RC car most-big that-one-CL ... can seat 10 people ' ' oo N &l match the first spill-over,
/ “ \! L
or  ~EXPClng o match Lo Cl, nayi-suo i —poriar. | recoveryatihe
ret® 1 | , | ; | . | i | ; | 7 match second spill-over
CL Expecting “plane” that-one-CLo, 4.02 1.4 o mismatc
| XpeC Ing p ane 1 b} Partial 1 b} . . ‘ ?
P car match car’._Retrieving ‘plane” Gl “The biggest car Mr.Zhang has driven can seat10 people”.
g, \ 2K T I YA B e R IS — 4/ 28/ Brel LU A -/
CLye, %9 e, CL
_ Ca~ tree
mismatch
m [219] I(_Se)V\g;SF:J&g( Vasishth, S. (2005). An activation-based model of sentence processing as skilled memory retrieval. Cognitive Science,
Norming - The effect of close semantic distance: both prediction and retrieval processes are affected by close clocts. Lanunge Bah, 767704 o menthead distance and processing complexiy: Explaining both focally and anfrlocally
_ _ _ _ semantic distance, even when the set of predictive/retrieval features is highly constrained. [3] Levy, R. (2008). Expectation-based syntactic comprehension. Cognition 106(3):1126-1177.
In d C|Oze taSk! native Mandarln Speakers (n=25) gave thelr preferred nouns 1o a IISt Of 55 [4] Kutas, M. & Hillyard, S.A. 1984. Brain potentials during reading reflect word expectancy and semantic association. Nature 307,
commonly used classifiers. 26 highly constrained classifiers were chosen for the current - Difference between prediction and retrieval processes: The effects of grammaticality and 161163 o o N |
study (21/25 on average for their cloze probability). interference appeared online immediately when there is an expectation at the critical word; when there is orain actiy, Nattro Neuroacience, 2005, 8(8). pp. 1117181 - 0 lnouags comprenension inferec flom electrica
only retrieval without prediction, the same effect was delayed. This suggests prediction and retrieval may [6] Schwanenflugel, P. J., & LaCount, K. L. (1988). Semantic relatedness and the scope of facilitation for upcoming words in

sentences. Journal of Experimental Psychology: Learning, Memory, & Cognition, 14, 344—354.

play different roles in the dynamics of parsing

[7] Federmeier, K. & Kutas, M. (1999). A rose by any other name: long-term memory structure and sentence processing. JML 41,
. . . . 469-495.
 Future work will determine whether prediction process can lead to faster recovery from the interference.
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