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Abstract

We recorded event-related brain potentials (ERPs) while participants read sentences, some of which contained an
anomalous word. In the critical sentences (e.g., The meal was devouring. . .), the syntactic cues unambiguously signaled
an Agent interpretation of the subject noun, whereas the semantic cues supported a Theme interpretation. An Agent
interpretation would render the main verb semantically anomalous (as meals do not devour things). Conversely, the
Theme interpretation would render the main verb syntactically anomalous (as the -ED form, not the -ING form, is syn-
tactically appropriate for this interpretation). We report that the main verbs in such sentences elicit the P600 e ect asso-
ciated with syntactic anomalies, rather than the N400 e ect associated with semantic anomalies. We conclude that, at
least under certain conditions, semantic information is “in control” of how words are combined during sentence

processing.
© 2004 Elsevier Inc. All rights reserved.
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Language comprehension involves combining words
into larger representational units, such as phrases and
clauses. Psycholinguistic investigation of such combina-
tory processing has focused heavily on the construction
of syntactic representations, which provide a structural
basis for semantic and pragmatic representations (e.g.,
Altmann & Steedman, 1988; Clifton et al., 2003; Osterh-
out, Holcomb, & Swinney, 1994; Rayner, Carlson, &
Frazier, 1983; Trueswell, Tanenhaus, & Garnsey, 1994;
Tanenhaus, Spivey-Knowlton, Eberhard, & Sedivy,
1995). Within this syntacto-centric view, accurate syn-
tactic analysis of the linguistic input is essential to suc-
cessful interpretation. Contrary to such models, we
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report here that under certain syntactically unambigu-
ous conditions the semantic relationships between words
in a sentence are determined independently of, and even
guide, the syntactic analysis of that sentence.
Syntacto-centric models have been deeply influenced
by the issue of syntactic ambiguity and how it is re-
solved. It is well established that syntactic ambiguity
challenges language comprehenders, leading to system-
atic errors of comprehension known as garden path ef-
fects (cf. Altmann, 1998). For instance, readers of
temporarily ambiguous sentences like The defendant
examined by the lawyer was lying often interpret exam-
ined as the sentence’s main verb when it is actually
embedded in a relative clause. Processing errors are indi-
cated by di culty reading by the lawyer. . ., which disam-
biguates the sentence (Clifton et al., 2003; Ferreira &
Clifton, 1986; Rayner et al., 1983; Trueswell et al., 1994).
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rate of word presentation, stimuli comprised of isolated
sentences or natural prose, and participants’ task;
McKinnon & Osterhout, 1996; Osterhout & Holcomb,
1993; Osterhout, McLaughlin, Allen, & Inoue, 2002).3

Two recent studies have appeared to contradict the
generalization that N400 and P600 e ects correlate
with semantic and syntactic violation, respectively (Kolk
et al., 2003; Kuperberg et al., 2003). Kolk et al. (2003)
presented Dutch sentences containing relative clauses
such as De vos die op de stropers joeg... (The fox that
hunted the poachers...). At the clause-final verb joeg
(hunted), the syntactic cues unambiguously indicated
that the fox is the Agent and the poachers are the
Theme. Although this analysis is semantically implausi-
ble, the verb elicited a P600 e ect rather than an N400
e ect. Similarly, Kuperberg et al. (2003) report that
the apparently semantically anomalous verbs in sen-
tences such as For breakfast, the eggs would only eat. ..
elicited a P600 e ect. One possible explanation for these
unexpected results is that, as proposed by Ferreira
(2003)






obtained from left and right pre-frontal (Fpl, Fp2),
frontal (F3, F4), inferior frontal (F7, F8), temporal
(T7, T8), central (C3, C4), parietal (P3, P4), posterior
parietal (P7, P8), and occipital (01, O2) locations,
and from three midline locations (Fz, Cz, and Pz). Ver-
tical eye movements and blinks were monitored by
means of two electrodes, one placed beneath the left
eye and one placed to the right of the right eye. The
above 19 channels were referenced to an electrode
placed over the left mastoid bone and were amplified
with a bandpass of 0.01-100 Hz (3db cuto ) by an
SAIl bioamplifier system. Activity over the right mas-
toid was actively recorded on a 20th channel to deter-



p < .001; medial-lateral, F(1,23) =22.27, p<.001; and
lateral-lateral, F(1,23) =25.44, p <.001; Violation vs.
Active Control: midline, F(1,23) = 23.47, p <.001, med-
ial-lateral, F(1,23) = 28.13, p < .001; and lateral-lateral,
F(1,23) = 23.66, p <.001]. The control conditions were
notdi erentfrom each other in this time window (midline,
medial-lateral, and lateral-lateral, F’s < 1).

Discussion

The critical verbs in strings such as The hearty meal
was devouring elicited a robust P600 e ect compared to
the control conditions, rather than an increase in N400
amplitude. The P600 e ect cannot be attributed to an
outright syntactic violation, as these stimuli are syntacti-
cally well-formed. The absence of an N400 e ect sug-
gests that the syntactically supported interpretation
(meal as Agent) was not pursued; if it had been, the verb
should have been perceived to be semantically anoma-
lous, and should have elicited an N400 e ect. The
semantic attraction of interpreting meal as Theme of
devouring seems to be so compelling that the reader pur-
sues this analysis even when it contradicts the unambig-
uous syntactic cues in the sentence. This result is
inconsistent with syntacto-centric processing models.
The result indicates that, at least under some circum-
stances, semantic processing operates independently of
and perhaps even controls syntactic analysis.

We can think of two objections to our conclusions.
First, statistical processing accounts (e.g., Hare, McRae,
& Elman, 2004) might argue that the inanimacy of the
subject noun (meal) predisposed the comprehension sys-



an anomalous Agent interpretation, rapid termination,
and syntactic re-analysis, then it should do so again in
Experiment 2; the subject nouns were anomalous in
the Agent role, as in Experiment 1. Kuperberg et al.
(2003) consider a version of the syntax-first account that
predicts larger P600 e ects in Experiment 2 than Exper-
iment 1. This account attributes P600 to an attempt to
syntactically repair the sentence through re-assignment
of thematic roles (e.g., assigning Theme instead of Agent
to the pre-verbal noun). Syntactic repair is predicted to
be most di cult, and P600 amplitude largest, when it
creates implausible interpretations, as in our new sen-
tences (tabletops is an implausible Theme for devour.)

In contrast, a semantic attraction hypothesis pre-
dicts a qualitatively new pattern of e ects for



tion Violation, 6%; syntactically or semantically anoma-
lous fillers, 9%; and well-formed, plausible stimuli (Pas-
sive Control or fillers), 92%. For all of the stimuli
together, participants agreed with the intended accept-
ability judgments at a mean rate of 94%, with individual
participants ranging from 82 to 99%.

ERPs

Grand-average ERPs to the critical verbs are shown in
Fig. 3. Fig. 3A compares the Attraction Violation condi-
tion to the Passive Control condition. Fig. 3B compares
the No-Attraction Violation condition to the Passive
Control condition. In both figures, a clear negative—posi-
tive complex was visible in the first 300 ms following word
onset. These potentials were followed by a negative-going
component with a peak around 400 ms (N400).

Inspection of Fig. 3A shows that, as in Experiment 1,
Attraction Violation verbs elicited a positive deflection
of ERPs, relative to the Passive Control, beginning
around 600 ms after word onset and lasting beyond
the end of the epoch. Fig. 3B shows that No-Attraction
Violation verbs elicited no positive deflection, but did
elicit a negative deflection, beginning at around 400 ms
after word onset and persisting for approximately 200—
400 ms, depending on the electrode site.

As in Experiment 1, no statistically reliable di er-
ences were observed between 50 and 300 ms. In the
400-600 ms window, ANOVA revealed a main e ect
of stimulus type [midline, F(2,56) = 3.55, p <.05; med-
ial-lateral, F(2,56) =3.49, p <.05; and lateral-lateral,
F(2,56) = 2.41, p = .11]. Simple e ects analyses showed
that ERPs to No-Attraction Violation verbs were more
negative than those to both Passive Control and Attrac-
tion Violation verbs [No-Attraction Violation vs. Passive
Control: midline, F(1,28) = 6.06, p < .05; medial-lateral,
F(1,28) = 3.36, p < .1; No-Attraction Violation vs. Viola-
tion: midline F(1,28) =4.52, p<.05; medial-lateral,
F(1,28) = 5.73, p < .05].* ERPs to the Attraction Viola-

tion verbs were no di erent from those to Passive Con-
trols [midline, medial-lateral, and lateral-lateral:
F(1,28) <1.5]°

At non-midline sites, the e ect in this window was
concentrated in the left hemisphere, as indicated by an
interaction between stimulus type and hemisphere [me-
dial-lateral: F(2,56) =7.60, p<.001, lateral-lateral:
F(2,56) = 6.08, p < .01]. Simple e ects showed that the
e ect of stimulus type was significant in the left hemi-
sphere but not the right [Left: medial-lateral,
F(2,56) =5.52, p <.01, lateral-lateral, F(2,56) = 6.02,
p <.005; Right: medial-lateral, F(2,56) = 1.92; lateral-
lateral, F(2,56) = 1.53].

In the 600-900 ms window, ANOVA revealed a main

e ect of stimulus type [midline, F(2,56) = 7.21.3(di erent)-326.2nT]
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tion, there is a strong semantic attraction to a syntacti-
cally unsupported Theme assignment. Commitment to
this assignment and the resulting syntactic processing
di culty explains the P600 e ect. In the No-Attraction
Violation condition, there is no semantic attraction to
either of the critical verb






priming studies in which briefly presented verbs speeded
the recognition of typical Agents, Patients, and Instru-
ments (Ferretti, McRae, & Hatherell, 2001). Our results
appear consistent with such a proposal.

Our data suggest refinements to these proposals.
Ferreira (2003) argues that the NVN heuristic is more
influential than the plausibility heuristic, when the two
compete for influence. Contrary to this argument, we
found that semantic cues favoring a Theme-first analysis
determined thematic role assignments even when an
NVN heuristic and syntactic cues both signaled an
Agent-first analysis, as in our Attraction Violation
stimuli.

Kamide et al.’s (2003) proposal does not preclude the
possibility that the influence of world knowledge on sen-
tence processing must respect syntactic constraints, for
instance verb-specific syntactic knowledge that predicts
post-verbal arguments. However, our data show clearly
that combinatory semantic processing can operate inde-
pendently of syntactic constraints; semantic commit-
ments can contradict clear syntactic cues.

Syntactic and semantic streams of processing: Attraction,
independence, and interaction

We suggest here that the proposal of Trueswell et al.
(1994; see also Trueswell and Tanenhaus, 1994), while
excessively focused on syntactic ambiguity, introduces
ideas that are valuable in understanding our findings.
The proposal focuses on similarities between the lan-
guage processing system and the visual processing sys-
tem, which is widely understood to contain multiple
parallel streams of processing (e.g., dorsal and ventral
streams that process object and spatial vision, respec-



Perhaps the phenomenon here is best understood in
terms of the di erent natures of syntactic and semantic
processing, rather than their relative strengths. Semantic
attraction may reflect the activation of highly stable rep-
resentations in world knowledge (e.g., Ferretti et al.,
2001; Kamide et al., 2003; McRae, Ferretti, & Amyote,
1997). Confronted by opposition from stable semantic
representations, syntactic processing may find some
structures easy to “repair.” For example, the semantic
attraction in The hearty meal was devouring can be
accommodated by simply changing the inflectional mor-
pheme on devour from -ING to -ED. The data of Kolk
et al. (2003) and Kuperberg et al. (2003) suggest di -
culty with this account, because their stimuli could not
be repaired through inflectional change. Perhaps syntac-
tic processing creates “‘fragile’ representations (Ferreira
et al., 2002), which collapse without support from
semantic interpretations. This syntactic fragility is pre-
sumably di cult to observe, because syntactic and
semantic processing tend to agree on a single interpreta-
tion (indeed, syntactic representations appear stable
even when interpretations are quite di cult, as in our
No-Attraction Violations and other N400 situations).
We are currently investigating these issues with syntactic
priming manipulations designed to bolster fragile syn-
tactic representations and systematic manipulations of
the ease of syntactic repair (e.g., Di cult: The hearty
meal will devour. . . vs. Easy: The hearty meal was devour-
ing...). Thus, further study of the phenomenon here may
reveal not only the independence of semantic processing
but also fundamental but poorly understood di erences
between syntactic and semantic processing.
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Appendix (continued)
The state’s governor had been signing new legislation. Active Control El
An appointment was signing falsely. No-Attraction Violation E2
6. The vocabulary list was memorizing well. Attraction Violation El E2
The vocabulary list was memorized well. Passive Control El E2
The medical students were memorizing sample exam questions all Active Control E1l
night.
The simple co n was memorizing the lines of the poem. No-Attraction Violation E2
7. The firewood had been chopping poorly. Attraction Violation El E2
The firewood had been chopped by Jen’s grandfather. Passive Control El E2
Jen’s grandfather had been chopping the firewood. Active Control El
Mark’s wrinkly shirts were chopping vegetables. No-Attraction Violation E2
8. Lisa’s phone had been disconnecting last month. Attraction Violation El E2
Lisa’s phone had been disconnected last month. Passive Control El E2
The electrician had been disconnecting the machine’s power source. Active Control El
Mother Theresa’s death was disconnecting the two cables. No-Attraction Violation E2
9. Wendy’s muddy car was washing the boys. Attraction Violation El E2
Wendy’s muddy car was washed wearily. Passive Control El E2
Wendy and Harriet were washing the muddy car. Active Control E1l
Frank’s loan application had been washing the used pencil. No-Attraction Violation E2
10. The library books had been borrowing the graduate student. Attraction Violation El E2
The library books had been borrowed by the graduate student. Passive Control E1l E2
Katie and Lara had been borrowing dozens of books about botany Active Control E1l
from the library.
The tragic mistake was borrowing in a hurry. No-Attraction Violation E2
11. The dark, underwater cave was exploring by the divers. Attraction Violation El E2
The dark, underwater cave was explored by the divers. Passive Control E1l E2
The cautious scuba divers were exploring the underwater cave. Active Control El
The phone bill had been exploring at the zoo. No-Attraction Violation E2
12. The unpleasant cough syrup was swallowing the boy. Attraction Violation El E2
The unpleasant cough syrup was swallowed by the boy. Passive Control E1l E2
The huge adult alligator had been swallowing fish by the bucket. Active Control E1l
The murder had been swallowing with disgust. No-Attraction Violation E2
13. The pizza had been delivering once more. Attraction Violation El E2
The pizza had been delivered by Antonio himself. Passive Control El E2
The exhausted messenger had been delivering packages all over town. Active Control E1l
A genetic mutation was delivering once more. No-Attraction Violation E2
14. Frank’s loan application had been approving by the bank. Attraction Violation E1l E2
Frank’s loan application had been approved anyways. Passive Control El E2
The board of directors had been approving too many expensive Active Control E1l
projects.
Wendy’s muddy car was approving the boy’s request. No-Attraction Violation E2
15. The cheap products had been manufacturing a Belgian firm. Attraction Violation El E2
The cheap products had been manufactured by a Belgian firm. Passive Control E1l E2
The auto company had been manufacturing parts in China. Active Control El
A drawing of the house had been manufacturing at a factory. No-Attraction Violation E2
16. Their secret conversation had been overhearing by a surprised Attraction Violation El E2
neighbor.
Their secret conversation had been overheard by a surprised neighbor. Passive Control El E2
The annoyed resident had been overhearing his neighbor’s phone Active Control El
conversations through the wall.
A wet snowball had been overhearing despite the precautions. No-Attraction Violation E2
17. The rough part of the wood was sanding to perfection. Attraction Violation El E2
The rough part of the wood was sanded by the carpenter. Passive Control E1l E2
The skillful carpenter was sanding the rough edge of the wood. Active Control El
Three more martinis were sanding the chair. No-Attraction Violation E2
18. A package had been receiving by the secretary in the o ce. Attraction Violation E1l E2
A package had been received by the secretary in the o ce. Passive Control E1l E2
The secretary had been receiving flowers all day. Active Control El
The noises in the attic had been receiving assistance from the No-Attraction Violation E2

government.

(continued on next page)



Appendix



Appendix (continued)

33. The sealed envelope was opening the judge.
The sealed envelope was opened without permission.

Tuxedoed waiters were opening bottles of champagne for the toast.

The men’s faces had been opening without permission.
34. The man’s beard had been shaving twice a day.
The man’s beard had been shaved twice a day.
His uncle Ralph had been shaving his beard o .
The popular amusement park is shaving twice a day.
35. The elevator button had been pressing slowly.
The elevator button had been pressed by the attendant.
The attendant had been pressing the buttons.
The wheat crops had been pressing slowly.
36. The winning lottery numbers had been announcing the TV news.

The winning lottery numbers had been announced by the TV news.
The flight attendant had been announcing the reason for the delay.

The tarnished silverware was announcing on the television.
37. The victim’s body had been identifying at the morgue.
The victim’s body had been identified by the family members.
The laboratory technicians had been identifying the chemical.
The movie was identifying rare fish for the divers.
38. The hearty meal was devouring by the kids.
The hearty meal was devoured with gusto.
The hungry boys were devouring the plate of cookies when Jack
arrived.
The dusty tabletops were devouring with gusto.

Attraction Violation
Passive Control

Active Control
No-Attraction Violation
Attraction Violation
Passive Control

Active Control
No-Attraction Violation
Attraction Violation
Passive Control

Active Control
No-Attraction Violation
Attraction Violation
Passive Control

Active Control
No-Attraction Violation
Attraction Violation
Passive Control

Active Control
No-Attraction Violation
Attraction Violation
Passive Control

Active Control

No-Attraction Violation

El
El
El

El
El
El

El
El
El

El
El
El

El
El
El

El
El
El

E2
E2

E2
E2
E2

E2
E2
E2

E2
E2
E2

E2
E2
E2

E2

E2
E2

E2



220

A. Kim, L. Osterhout / Journal of Memory and Language 52 (2005) 205-225

Appendix (continued)

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

The frantic woman had been unplugging every electrical device in the

house.
The overgrown shrubs were unplugging accidentally.
The car door had been unlocking late at night.
The car door had been unlocked by the child.
The babysitter had been unlocking the back door.
The Queen’s 80th birthday was unlocking late at night.
The portrait of Napoleon had been painting by a Dutch artist.
The portrait of Napoleon had been painted by a Dutch artist.
The French Impressionist artists had been painting with a focus on
light and color.
A new medication had been painting on Tuesday.
The embarrassing allegations had been denying by the mayor.
The embarrassing allegations had been denied by the mayor.

The embarassed mayor had been denying allegations of corruption.

Tamara’s birthday gift had been denying the rumor.

The noises in the attic had been hearing nightly.

The noises in the attic had been heard by the boys.

The frightened campers had been hearing noises in the woods.
A package had been hearing nightly.

The appetizers had been serving before the meal.

The appetizers had been served before the meal.

The waiters had been serving the meal.

The final exams had been serving before the meal.

Billy’s unruly hair was combing his mother to one side.
Billy’s unruly hair was combed by his mother to one side.
The patient barber was combing the boy’s hair to one side.
The girl’s disease was combing the area for escaped prisoners.
A drawing of the house had been sketching again.

A drawing of the house had been sketched again.

An artist in the studio had been sketching the house.

The cheap products had been sketching again.

The simple co n was burying the villagers.

The simple co n was buried at the church.

The tribal people were burying their dead.

The vocabulary list was burying at the church.

The homicide case had been investigating diligently.

The homicide case had been investigated by the FBI.

The FBI agents had been investigating the homicide case for weeks.

Martin’s tonsils had been investigating the problem.

Mark’s wrinkly shirts were ironing by his mother.

Mark’s wrinkly shirts were ironed by his mother.

Mark’s doting mother was ironing his shirts while he slept.
The firewood had been ironing her dress.

An important lesson had been learning in space.

An important lesson had been learned in space.

The children had been learning Spanish.

The bathroom floor had been learning in space.

The height of the bookcase was measuring by a carpenter.
The height of the bookcase was measured incorrectly.

The carpenter was measuring the height of the bookcase.
An urgent message had been measuring her heart rate.
Several important topics were discussing despite the weather.
Several important topics were discussed by the board of trustees.
The board members were discussing several important topics.
The fresh, warm bread was discussing despite the weather.
The dusty tabletops were wiping thoroughly.

The dusty tabletops were wiped thoroughly.

The tired busboy was wiping for hours.

The hearty meal was wiping thoroughly.

Active Control

No-Attraction Violation
Attraction Violation
Passive Control

Active Control
No-Attraction Violation
Attraction Violation
Passive Control

Active Control

No-Attraction Violation
Attraction Violation
Passive Control

Active Control
No-Attraction Violation
Attraction Violation
Passive Control

Active Control
No-Attraction Violation
Attraction Violation
Passive Control

Active Control
No-Attraction Violation
Attraction Violation
Passive Control

Active Control
No-Attraction Violation
Attraction Violation
Passive Control

Active Control
No-Attraction Violation
Attraction Violation
Passive Control

Active Control
No-Attraction Violation
Attraction Violation
Passive Control

Active Control
No-Attraction Violation
Attraction Violation
Passive Control

Active Control
No-Attraction Violation
Attraction Violation
Passive Control

Active Control
No-Attraction Violation
Attraction Violation
Passive Control

Active Control
No-Attraction Violation
Attraction Violation
Passive Control

Active Control
No-Attraction Violation
Attraction Violation
Passive Control

Active Control
No-Attraction Violation

El

El
El
El

El
El
El

El
El
El

El
El
El

El
El
El

El
El
El

El
El
El

El
El
El

El
El
El

El
El
El

El
El
El

El
El
El

El
El
El

El
El
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E2
E2
E2

E2
E2
E2

E2
E2
E2

E2
E2
E2

E2
E2
E2

E2
E2
E2

E2
E2
E2

E2
E2
E2

E2
E2
E2

E2
E2
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E2
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E2
E2
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E2
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E2
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Appendix (continued)

75. The tragic mistake was regretting by Erika for many years.
The tragic mistake was regretted years later.
Erika was regretting the mistake.
The library books had been regretting their behavior.
76. The stolen artwork had been seizing without warning.
The stolen artwork had been seized by the border police.
The police had been seizing shipments of drugs at the border.
The grimy pots and pans had been seizing without warning.
77. The value of the jewels was estimating the dealer.
The value of the jewels was estimated by the dealer.
The jewel expert was estimating the value of the diamond.
The useful new gadget had been estimating professionally.
78. Larry’s note had been scribbling his wife.
Larry’s note had been scribbled with haste.
Larry’s wife had been scribbling a note to him about dinner plans.
The broken television had been scribbling his thoughts on a napkin.
79. Carrie’s morning meeting was canceling as expected.
Carrie’s morning meeting was canceled by the boss.
Carrie had been canceling all of her meetings.
The bubblegum had been canceling as expected.
80. The girl’s disease was curing a simple treatment.
The girl’s disease was cured by a simple treatment.
The foreign doctors were curing hundreds of villagers of malaria.
Billy’s unruly hair was curing his cold.
81. Janet’s houseplants were watering too much.
Janet’s houseplants were watered by her neighbor.
The gardener was watering the plants.
The roast lamb had been watering too much.

82. The useful new gadget had been inventing by a bored waiter.
The useful new gadget had been invented by a bored waiter.
The resourceful engineers had been inventing tiny new devices.
The value of the jewels was inventing the digital computer.

83. The phone bill had been paying his roommate.

The phone bill had been paid quickly.
Juan and Perry had been paying too much for their apartment.
The dark, underwater cave was paying attention to the divers.
84. The man’s signature was forging the lawyers.
The man’s signature was forged by the lawyers.
The con artists were forging the signatures on checks.
Poisonous fumes had been forging very well.
85. The bank had been robbing two masked men.
The bank had been robbed repeatedly.
The clever burglars had been robbing houses in broad daylight.
The musical piece was robbing repeatedly.
86. An urgent message had been sending by the ambassador to the
President.
An urgent message had been sent again.
The Prime Minister had been sending urgent messages to her
Ambassador.

The height of the bookcase was sending mixed signals to the carpenter.

87. The sleek new building was designing a team of German architects.
The sleek new building was designed by a team of German architects.
A team of architects had been designing the new building.
The leftover food was designing with flair.
88. The final exams had been grading in school.
The final exams had been graded in school.
The professor had been grading the final exams until 4 AM.
The appetizers had been grading Iverson’s students.
89. The final destination had been reaching too late.
The final destination had been reached too late.

Attraction Violation
Passive Control

Active Control
No-Attraction Violation
Attraction Violation
Passive Control

Active Control
No-Attraction Violation
Attraction Violation
Passive Control

Active Control
No-Attraction Violation
Attraction Violation
Passive Control

Active Control
No-Attraction Violation
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Passive Control
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Passive Control

Active Control
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Attraction Violation
Passive Control

Active Control
No-Attraction Violation
Attraction Violation
Passive Control

Active Control
No-Attraction Violation
Attraction Violation

Passive Control
Active Control

No-Attraction Violation
Attraction Violation
Passive Control

Active Control
No-Attraction Violation
Attraction Violation
Passive Control

Active Control
No-Attraction Violation
Attraction Violation
Passive Control
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Appendix (continued)
The curious child had been reaching for the cup on the table. Active Control El
Several spelling errors were reaching too late. No-Attraction Violation E2
90. A faint light was perceiving by the rescue workers. Attraction Violation El E2
A faint light was perceived underwater. Passive Control El E2
The worried pilot was perceiving a rattling sound in the jet’s engine. Active Control El
A tiny spy camera was perceiving underwater. No-Attraction Violation E2
91. The bubblegum had been chewing by the boy. Attraction Violation El E2
The bubblegum had been chewed by the boy. Passive Control El E2
The hungry dog had been chewing a bone. Active Control El
Carrie’s morning meeting was chewing for a long time. No-Attraction Violation E2
92. Martin’s tonsils had been removing at the hospital. Attraction Violation El E2
Martin’s tonsils had been removed at the hospital. Passive Control El E2
The surgeon had been removing the cancerous growth. Active Control El
The homicide case had been removing at the hospital. No-Attraction Violation E2
93. Mother Theresa’s death was mourning millions of people. Attraction Violation El E2
Mother Theresa’s death was mourned by millions of people. Passive Control El E2
The black-clad women were mourning the death of their brother. Active Control El
Lisa’s phone had been mourning the loss of a loved one. No-Attraction Violation E2
94. The bathroom floor had been mopping by a janitor. Attraction Violation El E2
The bathroom floor had been mopped in the past. Passive Control El E2
The school janitor had been mopping the bathroom. Active Control El
An important lesson had been mopping in the past. No-Attraction Violation E2
95. The sin had been confessing by the repentant Catholic. Attraction Violation El E2
The sin had been confessed on Sunday. Passive Control El E2
The repentant Catholic had been confessing his sins. Active Control El
Ten new trees had been confessing on Sunday. No-Attraction Violation E2
96. The strange mystery had been solving the detectives. Attraction Violation El E2
The strange mystery had been solved at the station. Passive Control El E2
The brilliant detective had been solving mysterious crimes for two Active Control El
decades.
Hathaway’s gigantic fortune had been solving at the station. No-Attraction Violation E2
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