Appendix
Appendix POP model details

« This model is implemented in the Python programming language.

« The input to each derivation is a list of lexical items, such as: [C,Tpast,[D,n,Tom],
v*,read,a,n,book]

+ Agreement relations are implemented via a stack mechanism. Unlicensed syntactic objects are
accessed by searching the stack, not by searching the syntactic object in the working space.
— Note that the stack is used for convenience. This model could be implemented without using a

stack.

« The model applies algorithms that model the operation/principles in Table 3 to automatically
produce the step-by-step derivations of target sentences.

» The model successfully produces detailed derivations of all target sentences. Note that this is
difficult and time-consuming to do accurately by hand.

* Inconsistencies in the algorithms cause the model to crash. The fact that the model works shows
that the algorithms, at least for the target derivations, are not inconsistent.

* Code for this model is available online at: http://www.osaka-kyoiku.ac.jp/~jginsbur/
MinimalistModeling.html

(1) Tom read a book. (Chomsky 2015: 10) [C,Tpast,[D,n,Tom],v*,read,a,n,book]

* Merge n + book

» Label from Head: [n [n ] [book 1]

* Mergea + n

» Label from Head: [a[a ] [n [n ] [book ]]]

* Phi Passed from N to D

* Merge read + a

» Unlabeled: [ [read ] [a[a ] [n [n ] [book 111]

* Merge (for labeling) a + _

e Unlabeled: [ [a[a] [n[n] [book ]]] [ [read ] [a[a] [n [n ] [book 11111

* Merge v* +_

» Label from Head: [v* [v¥ ] [[a[a] [n[n] [book ]1] [ [read ] [a[a ] [n [n ] [book 11111]

* Pass Features v* to read

* Passed Features: uPerson uNumber uGender Case:Acc

* Checked Features: uPerson uNumber uGender Case:Acc

 Label (Checked Phi): [read [read ] [a [a ] [n [n ] [book ]111]

* Label via shared features: [Phil [a [a ] [n [n ] [book ]]] [read [read ] [a [a ] [n [n ] [book ]]111]

» Label from Head: [v* [v* ] [Phil [a[a ] [n [n ] [book ]]] [read [read ] [a[a ] [n [n ] [book 11111]

* Root movement (dephase): [read +v* [read+v* ] [Phil [a [a ] [n [n ] [book ]]] [read [read ] [a
[a] [n [n] [book ]1111]

e Transfer: [a[a] [n [n ] [book ]1]

» Substream

* Merge n + Tom

» Label from Head: [n [n ] [Tom ]]

* MergeD + n

» Label from Head: [D[D ] [n [n ] [Tom ]1]]

* Phi Passed from N to D

* Main Stream

* Merge read+v* + D

e Unlabeled: [ [D[D ] [n[n] [Tom ]]] [read +v* [read+v* ] [Phil [a [a ] [n [n ] [book ]1]] [read
[read ] [a [a] [n [n ] [book J11111]

* Merge Tpast + _

* Unlabeled: [_[Tpast ] [_[D [D] [n [n ] [Tom ]]] [read +Vv* [read+v* ] [Phil [a [a ] [n [n ] [book
111 [read [read ][a [a ] [n [n ] [book 1111111]

* Merge (for labeling) D +_
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» Label via movement: [read+v* [D [D] [n [n] [Tom ]]] [read + v* [read+v* ] [Phil [a[a] [n [n
1 [book ]]] [read [read ] [a [a] [n [n ] [book ]1]11111]

* Unlabeled: [_([D [D ] [n [n] [Tom ]1] [_[Tpast ] [read+vVv* [D [D] [n [n ] [Tom ]]] [read +v*
[read+v* ] [Phil [a[a] [n [n ] [book ]]1] [read [read ] [a[a ] [n [n ] [book 11111111]

* Merge C +_

* Label from Head: [C[C] [_[D [D] [n [n] [Tom ]]] [_[Tpast ] [read+v* [D [D ] [n [n ] [Tom ]]]
[read + v* [read+v* ] [Phil [a[a] [n [n] [book ]]1] [read [read ] [a [a ] [n [n ] [book 1111111111

* Pass Features C to Tpast

* Passed Features: uPerson uNumber uGender Case:Nom

» Checked Features: uPerson uNumber uGender Case:Nom

« Label (Checked Phi): [Tpast [Tpast ] [read+v* [D [D ] [n [n ] [Tom ]]] [read +v* [read +v* ] [Phil [a
[a] [n [n] [book ]]] [read [read ] [a [a ] [n [n ] [book 11111111

* Label via shared features: [Phi2 [D [D ] [n [n ] [Tom ]]] [Tpast [Tpast ] [read+v* [D [D] [n [n ]
[Tom ]]] [read +v* [read+v* ] [Phil [a [a] [n [n ] [book ]]] [read [read ] [a [a] [n [n ] [book
111111111

* Label from Head: [C [C ] [Phi2 [D [D ] [n [n ] [Tom ]]] [Tpast [Tpast ] [read+v* [D [D ] [n [n ]
[Tom ]]] [read +v* [read+v* ] [Phil [a [a] [n [n ] [book ]]] [read [read ] [a [a] [n [n ] [book
1111111111

* Transfer: [Phi2 [D [D ] [n [n ] [Tom ]]] [Tpast [Tpast ] [read+v* [D [D ] [n [n] [Tom ]]]
[read + v* [read +v* ] [Phil [a [a] [n [n ] [book ]]] [read [read ] [a [a] [n [n ] [book 1]1111111]

 Transfer: [C [C] [Phi2 [D [D ] [n [n ] [Tom ]]] [Tpast [Tpast ] [read+v* [D [D ] [n [n ] [Tom
111 [read + v* [read +v* ] [Phil [a[a] [n [n ] [book ]]] [read [read ] [a [a] [n [n ] [book
1111111111

(2) They expected John to win. (Chomsky 2015: 10) [C,Tpast,[D,n,they],v*,expect,

toT,[D,n,John],vUnerg,win]
» Merge vUnerg + win

+ Unlabeled: [_[vUnerg ] [win ]]

» Substream

* Merge n + John

* Label from Head: [n [n ] [John ]]

* MergeD + n

 Label from Head: [D [D ] [n [n ] [John ]]]

* Phi Passed from N to D

* Main Stream

* Merge _+D

* Unlabeled: [_[D [D ] [n [n ] [John ]]1] [_[vUnerg ] [win ]]]

* Merge toT + _

 Unlabeled: [_[toT ] [_[D [D ] [n [n ] [John ]]] [_[vUnerg ] [win ]]]]

* Merge (for labeling) D +_

e Unlabeled: [ [D[D][n[n] [John J]]1 [ [toT ][ [D[D ] [n [n] [John ]]]
[_[vUnerg ] [win ]]]1]]

* Merge expect +

* Unlabeled: [_[expect ] [_[D [D ] [n [n ] [John J]1] [_[toT ] [_[D [D ] [n [n ] [John ]]] [_[vUnerg ]
[win ]]111]

* Merge (for labeling) D +_

* Unlabeled: [_[D [D] [n [n] [John ]]] [_[expect] [_[D[D] [n [n] [John ]]] [_[toT ] [_([D [D] [n
[n ] [John ]1] [_[vUnerg ] [win 111111]

* Merge v* + _

* Label from Head: [v* [v* ] [_([D [D ] [n [n ] [John ]1] [_[expect ] [_[[D [D] [n [n ] [John ]]] [_
[toT ] [L[D [D ] [n [n] [John ]]] [_[vUnerg ] [win ]]11]11]1]

« Pass Features v* to expect

* Passed Features: uPerson uNumber uGender Case:Acc

* Pass Features v* to toT

* Passed Features: uPerson uNumber uGender Case:Acc



* Pass Features v* to vUnerg

* Passed Features: uPerson uNumber uGender Case:Acc

* Pass Features v* to win

* Passed Features: uPerson uNumber uGender Case:Acc

» Checked Features: uPerson uNumber uGender Case:Acc

* Label (Checked Phi): [vUnerg [vUnerg ] [win ]]

+ Label via movement: [vUnerg [D [D ] [n [n ] [John ]]] [vUnerg [vUnerg ] [win ]]]

« Label (Checked Phi): [toT [toT ] [vUnerg [D [D ] [n [n ] [John ]]] [vUnerg [vUnerg ] [win ]]]]

+ Label via movement: [toT [D [D ] [n [n ] [John ]]] [toT [toT ] [vUnerg [D [D ] [n [n ] [John ]]]
[vUnerg [vUnerg ] [win ]1]]]

« Label (Checked Phi): [expect [expect ] [toT [D [D ] [n [n ] [John ]]] [toT [toT ] [vUnerg [D [D ]
[n [n ] [John ]]] [vUnerg [vUnerg ] [win ]]1]11]

+ Label via shared features: [Phil [D [D ] [n [n ] [John ]]] [expect [expect ] [toT [D [D] [n [n ]
[John ]]] [toT [toT ] [vUnerg [D [D ] [n [n ] [John ]]] [vUnerg [vUnerg ] [win J]11111]

* Label from Head: [v* [v* ] [Phil [D [D ] [n [n ] [John ]]] [expect [expect ] [toT [D [D] [n [n ]
[John ]]1] [toT [toT ] [vUnerg [D [D ] [n [n ] [John ]]] [vUnerg [vUnerg ] [win ]111111]

» Root movement (dephase): [expect+ v* [expect+v* ] [Phil [D [D ] [n [n ] [John ]]] [expect
[expect ] [toT [D [D ] [n [n ] [John ]]] [toT [toT ] [vUnerg [D [D ] [n [n ] [John ]]] [vUnerg
[vUnerg ] [win J]11111]

* Transfer: [toT [D [D ] [n [n ] [John ]]] [toT [toT ] [vUnerg [D [D ] [n [n ] [John ]]] [vUnerg
[vUnerg ] [win ]]]1]]

» Substream

* Merge n + they

* Label from Head: [n [n ] [they ]]

* MergeD + n

« Label from Head: [D [D ] [n [n ] [they ]]]

* Phi Passed from N to D

* Main Stream

» Merge expect+v* + D

* Unlabeled: [_[D [D ] [n [n ] [they ]]] [expect+v* [expect+v* ] [Phil [D [D ] [n [n ] [John ]]]
[expect [expect ] [toT [D [D ] [n [n ] [John ]]] [toT [toT ] [vUnerg [D [D ] [n [n ] [John ]]]
[vUnerg [vUnerg ] [win J]111111]

* Merge Tpast +_

 Unlabeled: [_[Tpast ] [_[D [D ] [n [n ] [they ]]] [expect+v* [expect+vVv* ] [Phil [D [D] [n [n

1 [John ]]] [expect [expect ] [toT [D [D ] [n [n ] [John ]]] [toT [toT ] [vUnerg [D [D ] [n [n ]
[John ]]] [vUnerg [vUnerg ] [win 1111111111

» Merge (for labeling) D + _

+ Label via movement: [expect+v* [D [D ] [n [n ] [they ]]] [expect+v* [expect+v* ] [Phil [D [D
1 [n [n ] [John ]]] [expect [expect ] [toT [D [D ] [n [n ] [John ]]] [toT [toT ] [vUnerg [D [D ] [n
[n ] [John ]]] [vUnerg [vUnerg ] [win ]1111111]

» Unlabeled: [_[D [D ] [n [n ] [they ]1] [_[Tpast ] [expect+v* [D [D ] [n [n ] [they ]]] [expect+ v*
[expect+v* ] [Phil [D [D ] [n [n ] [John ]]] [expect [expect ] [toT [D [D ] [n [n ] [John ]]] [toT
[toT ] [vUnerg [D [D ] [n [n ] [John ]]] [vUnerg [vUnerg ] [win 11111111111

* Merge C +_

* Label from Head: [C[C] [_[D [D ] [n [n ] [they ]]1] [_[Tpast ] [expect+Vv* [D [D ] [n [n ] [they
111 [expect+v* [expect+v* ] [Phil [D [D ] [n [n ] [John ]]] [expect [expect ] [toT [D [D ] [n [n
1 [John ]]] [toT [toT ] [vUnerg [D [D ] [n [n ] [John ]]] [vUnerg [vUnerg ] [win 111111111111

» Pass Features C to Tpast

* Passed Features: uPerson uNumber uGender Case:Nom

* Checked Features: uPerson uNumber uGender Case:Nom

* Label (Checked Phi): [Tpast [Tpast ] [expect+vVv* [D [D ] [n [n ] [they ]]] [expect+v*
[expect+v* ] [Phil [D [D ] [n [n ] [John ]]] [expect [expect ] [toT [D [D ] [n [n ] [John ]]] [toT
[toT ] [vUnerg [D [D ] [n [n ] [John ]]] [vUnerg [vUnerg ] [win ]11111111]

* Label via shared features: [Phi2 [D [D ] [n [n ] [they ]]] [Tpast [Tpast ] [expect+v* [D [D ] [n
[n ] [they ]1] [expect+v* [expect+vVv* ] [Phil [D [D ] [n [n ] [John ]]] [expect [expect ] [toT



[D[D] [n[n] [John ]]] [toT [toT ] [vUnerg [D [D ] [n [n ] [John ]]] [vUnerg [vUnerg ] [win
11111111111

* Label from Head: [C [C ] [Phi2 [D [D ] [n [n ] [they ]]] [Tpast [Tpast ] [expect+v* [D [D ] [n
[n ] [they ]1] [expect+v* [expect+vVv* ] [Phil [D [D ] [n [n ] [John ]]] [expect [expect ] [toT
[D[D][n[n] [John ]]] [toT [toT ] [vUnerg [D [D ] [n [n ] [John ]]] [vUnerg [vUnerg ] [win
111111111111

* Transfer: [Phi2 [D [D ] [n [n ] [they ]]] [Tpast [Tpast ] [expect+v* [D [D ] [n [n ] [they ]]]
[expect+v* [expect+v* ] [Phil [D [D ] [n [n ] [John ]]] [expect [expect ] [toT [D [D ] [n [n ]
[John ]]] [toT [toT ] [vUnerg [D [D ] [n [n ] [John ]]] [vUnerg [vUnerg ] [win J111111111]

* Transfer: [C [C ] [Phi2 [D [D ] [n [n ] [they ]]] [Tpast [Tpast ] [expect+v* [D [D ] [n [n ] [they
111 [expect+v* [expect+v* ] [Phil [D [D ] [n [n ] [John ]]] [expect [expect ] [toT [D [D ] [n [n
1 [John ]]1] [toT [toT ] [vUnerg [D [D ] [n [n ] [John ]]] [vUnerg [vUnerg ] [win J1111111111]

(3) Who do you expect to win. (Chomsky 2015: 10) [C_Q,Tpres,[D,n,you],v*,expect,

toT,[Q,n,who],vUnerg,win]

* Merge vUnerg + win

* Unlabeled: [_[vUnerg ] [win ]]

» Substream

* Merge n + who

» Label from Head: [n [n ] [who ]]

* Merge Q + n

* Label from Head: [Q [Q ] [n [n ] [who ]]]

* Phi Passed from N to D

* Main Stream

* Merge _+Q

* Unlabeled: [_[[Q [Q ] [n [n ] [who ]]] [_[vUnerg ] [win ]]]

* Merge toT +_

« Unlabeled: [_[toT ] [_[Q [Q ] [n [n ] [who ]1] [_[vUnerg ] [win ]]1]

* Merge (for labeling) Q +_

* Unlabeled: [_[Q [Q ] [n [n] [who ]]] [L[toT ] [L[Q [Q ] [n [n ] [who ]]]
[_[vUnerg ] [win ]1]]]

* Merge expect + _

* Unlabeled: [_[expect ] [_[Q [Q ] [n [n] [who J]] [L[toT ] [L[Q [Q ] [n [n ] [who ]]] [_[vUnerg ]
[win ]]111]

* Merge (for labeling) Q +_

* Unlabeled: [_[Q [Q ] [n [n ] [who ]]] [_[expect ] [L[Q [Q ] [n [n ] [who ]]]
[L[toT ] LIQ [Q] [n [n] [who ]]] [_[vUnerg ] [win ]]1]1111]

» Merge v* +_

* Label from Head: [v* [v* ] [_[Q [Q ] [n [n ] [who ]]] [_[expect ] [_[Q [Q ] [n [n ] [who ]]] [_[toT
J1LIQ[Q] [n[n] [who ]]] [_[vUnerg ] [win ]]11]1111]

* Pass Features v* to expect

* Passed Features: uPerson uNumber uGender Case:Acc

* Pass Features v* to toT

* Passed Features: uPerson uNumber uGender Case:Acc

* Pass Features v* to vUnerg

* Passed Features: uPerson uNumber uGender Case:Acc

* Pass Features v* to win

* Passed Features: uPerson uNumber uGender Case:Acc

* Checked Features: uPerson uNumber uGender Case:Acc

* Label (Checked Phi): [vUnerg [vUnerg ] [win ]]

* Label via movement: [vUnerg [Q [Q ] [n [n ] [who ]]] [vUnerg [vUnerg ] [win ]]]

« Label (Checked Phi): [toT [toT ] [vUnerg [Q [Q ] [n [n ] [who ]]] [vUnerg [vUnerg ] [win ]]]]

+ Label via movement: [toT [Q [Q ] [n [n ] [who ]]] [toT [toT ] [vUnerg [Q [Q ] [n [n ] [who ]]]
[vUnerg [vUnerg ] [win ]]]]]



+ Label (Checked Phi): [expect [expect ] [toT [Q [Q ] [n [n ] [who ]]] [toT [toT ] [vUnerg [Q [Q ] [n
[n ] [who ]]]

« Label via shared features: [Phil [Q [Q ] [n [n ] [who ]]] [expect [expect ] [toT [Q [Q ] [n [n ] [who
111 [toT [toT

* Label from Head: [v* [v* ] [Phil [Q [Q ] [n [n ] [who ]]] [expect [expect ] [toT [Q [Q ] [n [n ]
[who 111 [toT[toT ] [vUnerg [Q [Q ] [n [n ] [who ]]1] [vUnerg [vUnerg ] [win 11111111

» Root movement (dephase): [expect+v* [expect+v* ] [Phil [Q [Q ] [n [n ] [who ]]] [expect
[expect ] [toT [Q [Q[vUnerg [vUnerg ] [win ]]]11]

* Transfer: [toT [Q [Q ] [n [n ] [who ]]] [toT [toT ] [vUnerg [Q [Q ] [n [n ] [who ]]] [vUnerg
[vUnerg ] [win ]]]]1]

* Substream

* Merge n + you

* Label from Head: [n [n ] [you ]]

* MergeD + n

* Label from Head: [D [D ] [n [n ] [you ]]]

* Phi Passed from N to D

* Main Stream

» Merge expect+v* + D

* Unlabeled: [_[D [D ] [n [n ] [you ]]1] [expect+v* [expect+v* ] [Phil [Q [Q ] [n [n ] [who ]]]
[expect [expect ] [toT [Q [Q ] [n [n ] [who ]]] [toT [toT ] [vUnerg [Q [Q ] [n [n ] [who ]]]
[vUnerg [vUnerg ] [win J]1111111]

* Merge Tpres + _

« Unlabeled: [_[Tpres ] [_[D [D ] [n [n ] [you ]]] [expect+v* [expect+Vv* ] [Phil [Q [Q ] [n [n]
[who ]]] [expect [expect ] [toT [Q [Q ] [n [n ] [who ]]] [toT [toT ] [vUnerg [Q [Q ] [n [n ] [who
111 [vUnerg [vUnerg ] [win J]11111111]

* Merge (for labeling) D +_

+ Label via movement: [expect+v* [D [D ] [n [n ] [you ]]] [expect+v* [expect+v* ] [Phil [Q [Q
] [n [n ] [who ]]] [expect [expect ] [toT [Q [Q ] [n [n ] [who ]]] [toT [toT ] [vUnerg [Q [Q ] [n
[n ] [who ]]1] [vUnerg [vUnerg ] [win ]]111111]

* Unlabeled: [_[D [D ] [n [n] [you ]]] [_[Tpres ] [expect+v* [D [D ] [n [n] [you ]]] [expect+v*
[expect+v* ] [Phil [Q [Q ] [n [n ] [who ]]] [expect

[expect ] [toT [Q [Q ] [n [n ] [who ]]] [toT [toT ] [vUnerg [Q [Q ] [n [n ] [who ]]] [vUnerg
[vUnerg ] [win J1111111111

* Merge C_Q +_

+ Label from Head: [CQ [CQ ] [_[D[D] [n [n] [you ]1] [_[Tpres ] [expect+v* [D [D ] [n [n ]
[you ]]1] [expect+v* [expect+v* ] [Phil [Q [Q ] [n [n ] [who ]]] [expect [expect ] [toT [Q [Q ]
[n [n ] [who ]]1] [toT [toT ] [vUnerg [Q [Q ] [n [n ] [who ]]1] [vUnerg [vUnerg ] [win 111111111111
* Pass Features C_Q to Tpres

* Passed Features: uPerson uNumber uGender Case:Nom

* Checked Features: uPerson uNumber uGender Case:Nom uScp uQ

« Label (Checked Phi): [Tpres [Tpres ] [expect+v* [D [D ] [n [n ] [you ]]] [expect+v* [expect+v*
1 [Phil [Q [Q ] [n [n ] [who ]]] [expect [expect ] [toT [Q [Q ] [n [n ] [who ]]] [toT [toT ]
[vUnerg [Q [Q ] [n [n ] [who ]]1] [vUnerg [vUnerg ] [win 1111111111

« Label via shared features: [Phi2 [D [D ] [n [n ] [you ]]] [Tpres [Tpres ] [expect+v* [D [D ] [n [n
1 [you 111 [expect+v* [expect+v* ] [Phil [Q [Q ] [n [n ] [who ]]] [expect [expect ] [toT [Q [Q ]
[n [n ] [who ]]1] [toT [toT ] [vUnerg [Q [Q ] [n [n ] [who ]1] [vUnerg [vUnerg ] [win 11111111111
« Label from Head: [C_Q [C_Q ] [Phi2 [D [D ] [n [n ] [you ]1] [Tpres [Tpres ] [expect+v* [D [D ]
[n [n] [you ]]1] [expect+v* [expect+v* ] [Phil [Q [Q ] [n [n ] [who ]]] [expect [expect ] [toT
[Q[Q] [n[n] [who ]]] [toT [toT ] [vUnerg [Q [Q ] [n [n ] [who ]]] [vUnerg [vUnerg ] [win
111111111111

» Merge (for labeling) C_.Q + Q

* Label via shared features: [Q [Q [Q ] [n [n ] [who ]]] [C.Q [C.Q ] [Phi2 [D [D ] [n [n] [you ]]]
[Tpres [Tpres ] [expect+v* [D [D ] [n [n ] [you ]1] [expect+v* [expect+v* ] [Phil [Q [Q ] [n
[n ] [who ]]] [expect [expect ] [toT [Q [Q ] [n [n ] [who ]]] [toT [toT ] [vUnerg [Q [Q ] [n [n]
[who ]]] [vUnerg [vUnerg ] [win 111111111111]



* Transfer: [Q [Q [Q ] [n [n ] [who ]]] [C.Q [C_Q ] [Phi2 [D [D ] [n [n] [you ]]] [Tpres [Tpres ]

[expect+v* [D [D ] [n [n ] [you ]1] [expect+v* [expect+v* ] [Phil [Q [Q ] [n [n ] [who ]]]
[expect [expect ] [toT [Q [Q ] [n [n ] [who ]]] [toT [toT ] [vUnerg [Q [Q ] [n [n ] [who ]]] [vUnerg
[vUnerg ] [win 111111111111

(4) What do you think that John read? [C Q,Tpres,[D,n,you],vUnerg,think,that,

T

past,[D,n,John],v*,read,Q,n,what]
Merge n + what

* Label from Head: [n [n ] [what 1]

* Merge Q + n

* Label from Head: [Q [Q ] [n [n ] [what ]]1]

* Phi Passed from N to D

* Merge read + Q

» Unlabeled: [_[read ] [Q [Q ] [n [n ] [what ]1]]]

* Merge (for labeling) Q +_

* Unlabeled: [_[Q [Q ] [n [n ] [what ]]] [_[read ] [Q [Q ] [n [n ] [what ]]]]]

* Merge v* +_

* Label from Head: [v* [v* ] [_L[Q [Q ] [n [n ] [what ]]] [_[read ] [Q [Q ] [n [n ] [what ]]1]11]]

* Pass Features v* to read

* Passed Features: uPerson uNumber uGender Case:Acc

» Checked Features: uPerson uNumber uGender Case:Acc

* Label (Checked Phi): [read [read ] [Q [Q ] [n [n ] [what ]]]]

* Label via shared features: [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n [n ] [what 1]1]11]
* Label from Head: [v* [v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n [n ] [what

111111

* Root movement (dephase): [read +v* [read +v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q

[Q] [n [n] [what ]]11]]

» Transfer: [Q [Q ] [n [n ] [what ]]]

» Substream

* Merge n + John

» Label from Head: [n [n ] [John ]]

* MergeD + n

» Label from Head: [D [D ] [n [n ] [John 1]]

* Phi Passed from N to D

* Main Stream

* Merge read+v* + D

* Unlabeled: [_[D [D ] [n [n ] [John ]]] [read +v* [read +v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read

[read ] [Q [Q ] [n [n ] [what ]]111]]

» Merge Tpast +_
 Unlabeled: [_[Tpast ] [_[D [D ] [n [n ] [John ]]] [read + v* [read +v* ] [Phil [Q [Q ] [n [n ]

[what ]]] [read [read ] [Q [Q ] [n [n ] [what ]]1]1]1]1]]]

* Merge (for labeling) D +_
* Label via movement: [read+v* [D [D ] [n [n ] [John ]]] [read + v* [read +v* ] [Phil [Q [Q ] [n

[n ] [what ]]] [read [read ] [Q [Q ] [n [n ] [what J]]1]]1]

» Unlabeled: [_[[D [D ] [n [n ] [John ]]] [_[Tpast ] [read+v* [D [D ] [n [n ] [John ]]] [read +v*

[read +v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n [n ] [what ]]]11]11]]

» Merge that + _
« Label from Head: [that [that ] [_[D [D ] [n [n] [John ]]] [_[Tpast ] [read+v* [D [D ] [n [n ]

[John ]]] [read +v* [read +v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n [n ]
[what ]11111111]

« Pass Features that to Tpast

* Passed Features: uPerson uNumber uGender Case:Nom

» Checked Features: uPerson uNumber uGender Case:Nom

« Label (Checked Phi): [Tpast [Tpast ] [read+v* [D [D ] [n [n ] [John ]]] [read + v* [read + v* ]

[Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n [n ] [what ]111111]



* Label via shared features: [Phi2 [D [D ] [n [n ] [John ]]] [Tpast [Tpast ] [read+v* [D [D ] [n [n
1 [John ]]] [read +v* [read +v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n [n ]
[what 111111111

* Label from Head: [that [that ] [Phi2 [D [D ] [n [n ] [John ]]] [Tpast [Tpast ] [read+v* [D [D ] [n
[n ] [John ]]] [read +v* [read +v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n [n ]
[what 1111111111

» Merge (due to uF) Q +_

* Label from Head: [_[Q [Q ] [n [n ] [what ]]] [that [that ] [Phi2 [D [D ] [n [n ] [John ]]] [Tpast
[Tpast ] [read+vVv* [D [D ] [n [n ] [John ]]] [read +v* [read +v* ] [Phil [Q [Q ] [n [n ] [what ]]]
[read [read ] [Q [Q ] [n [n ] [what ]]11111111]

* Transfer: [Phi2 [D [D ] [n [n ] [John ]]] [Tpast [Tpast ] [read+v* [D [D ] [n [n ] [John ]]]

[read +v* [read +v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n [n ] [what
111111111

* Merge think +_

* Unlabeled: [_[think ] [_[Q [Q ] [n [n ] [what ]]] [that [that ] [Phi2 [D [D ] [n [n ] [John ]]] [Tpast
[Tpast ] [read+v* [D [D ] [n [n ] [John ]]] [read +v* [read +v* ] [Phil [Q [Q ] [n [n ] [what ]]]
[read [read ] [Q [Q ] [n [n ] [what J1111111111]

* Merge (for labeling) Q +_

* Label via movement: [that [Q [Q ] [n [n ] [what ]]] [that [that ] [Phi2 [D [D ] [n [n ] [John ]]1]
[Tpast [Tpast ] [read+v* [D [D ] [n [n ] [John ]]] [read +Vv* [read+v* ] [Phil [Q [Q ] [n [n]
[what 11] [read [read ] [Q [Q ] [n [n ] [what JT11111111]

* Unlabeled: [_[Q [Q ] [n [n ] [what ]]] [_[think ] [that [Q [Q ] [n [n ] [what ]]] [that [that ] [Phi2
[D[D] [n[n] [John ]]] [Tpast [Tpast ] [read+v* [D [D ] [n [n ] [John ]]] [read + v* [read + Vv*
1 [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n [n ] [what 1111111111111

* Merge vUnerg + _

« Unlabeled: [_[vUnerg ] [_[Q [Q ] [n [n ] [what ]]] [_[think ] [that [Q [Q ] [n [n ] [what ]]]

[that [that ] [Phi2 [D [D ] [n [n ] [John ]]] [Tpast [Tpast ] [read+v* [D [D ] [n [n ] [John

111 [read +v* [read +v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n [n ] [what
1111111111111

» Substream

* Merge n + you

« Label from Head: [n [n ] [you ]]

* MergeD + n

* Label from Head: [D [D ] [n [n ] [you ]]]

* Phi Passed from N to D

* Main Stream

* Merge _ +D

« Unlabeled: [ [D[D ] [n [n] [you J1] [_[vUnerg ] [_[Q [Q ] [n [n ] [what ]]] [_[think ] [that [Q [Q
1 [n [n ] [what ]]] [that [that ] [Phi2 [D [D ] [n [n ] [John ]]] [Tpast [Tpast ] [read +v* [D [D ]
[n [n] [John 1]] [read + v* [read+v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n
[n ] [what ]1111111111111]

* Merge Tpres + _

 Unlabeled: [_[Tpres ] [_([D [D] [n [n] [you ]1] [_[vUnerg ] [_[Q [Q ] [n [n ] [what ]]] [_[think

] [that [Q [Q ] [n [n ] [what ]]] [that [that ] [Phi2 [D [D ] [n [n ] [John ]]] [Tpast [Tpast ]
[read+v* [D [D ] [n [n ] [John ]]] [read + v* [read +v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read
[read ] [Q [Q ] [n [n ] [what ]111111111111111

* Merge (for labeling) D +_

* Unlabeled: [_([D[D] [n[n] [you]]l] [_[Tpres] [_[D [D] [n [n] [you ]]]

[L[vUnerg ] [L[Q [Q ] [n [n ] [what ]]] [_[think ] [that [Q [Q ] [n [n ] [what ]]] [that [that ]
[Phi2 [D [D ] [n [n ] [John ]]] [Tpast [Tpast ] [read+v* [D [D ] [n [n ] [John ]]] [read + v*
[read+v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n [n ] [what ]]1]11111111111111]

* Merge C_Q +_

* Label from Head: [C.Q [C.Q] [L([D[D] [n [n] [you I1] [_[Tpres ] [_L[D [D] [n [n] [you II] [_
[vUnerg ] [_[Q [Q ] [n [n ] [what ]]] [_[think ] [that [Q [Q ] [n [n ] [what ]]] [that [that ] [Phi2



[D[D] [n[n] [John ]]] [Tpast [Tpast ] [read+v* [D [D ] [n [n ] [John ]]] [read + v* [read +Vv*
1 [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n [n ] [what ]1111111111111111]

» Pass Features C_Q to Tpres

« Passed Features: uPerson uNumber uGender Case:Nom

» Pass Features C_Q to vUnerg

* Passed Features: uPerson uNumber uGender Case:Nom

« Pass Features C_Q to think

« Passed Features: uPerson uNumber uGender Case:Nom

* Checked Features: uPerson uNumber uGender Case:Nom uScp uQ

* Label (Checked Phi): [think [think ] [that [Q [Q ] [n [n ] [what ]]] [that [that ] [Phi2 [D [D ] [n
[n ] [John ]]] [Tpast [Tpast ] [read+v* [D [D ] [n [n ] [John ]]] [read +v* [read +v* ] [Phil [Q
[Q] [n [n ] [what ]]] [read [read ] [Q [Q ] [n [n] [what ]J]1111111111]

* Label (Checked Phi): [vUnerg [vUnerg ] [_[Q [Q ] [n [n ] [what ]]] [think [think ] [that [Q [Q ]
[n [n ] [what ]]] [that [that ] [Phi2 [D [D ] [n [n ] [John ]]] [Tpast [Tpast ] [read+v* [D [D ] [n
[n ] [John ]]] [read +v* [read+v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n [n ]
[what 1]1111111111111

+ Label via movement: [vUnerg [D [D ] [n [n ] [you ]]] [vUnerg [vUnerg ] [_[Q [Q ] [n [n ] [what
111 [think [think ] [that [Q [Q ] [n [n ] [what ]1]] [that [that ] [Phi2 [D [D ] [n [n ] [John ]]]
[Tpast [Tpast ] [read+v* [D [D ] [n [n ] [John ]]] [read +v* [read+v* ] [Phil [Q [Q ] [n [n]
[what ]]] [read [read ] [Q [Q ] [n [n ] [what ]1]111111111111]

+ Label (Checked Phi): [Tpres [Tpres ] [vUnerg [D [D ] [n [n ] [you ]]] [vUnerg [vUnerg ] [_[Q [Q
1 [n [n ] [what ]1]1] [think [think ] [that [Q [Q ] [n [n ] [what ]]] [that [that ] [Phi2 [D [D ] [n [n
] [John ]]] [Tpast [Tpast ] [read+v* [D [D ] [n [n ] [John ]]] [read +v* [read +v* ] [Phil [Q [Q
1 [n [n] [what ]]] [read [read ] [Q [Q ] [n [n ] [what ]11111111111111]

* Label via shared features: [Phi3 [D [D ] [n [n ] [you ]]] [Tpres [Tpres ] [vUnerg [D [D ] [n [n
1 [you 11] [vUnerg [vUnerg ] [_[Q [Q ] [n [n ] [what ]]] [think [think ] [that [Q [Q ] [n [n ]
[what ]]] [that [that ] [Phi2 [D [D ] [n [n ] [John ]]] [Tpast [Tpast ] [read+v* [D [D ] [n [n
1 Dohn 1]] [read +v* [read+ v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n [n ]
[what 11111111111111111

* Label from Head: [C_Q [C_Q ] [Phi3 [D [D ] [n [n ] [you ]]] [Tpres [Tpres ] [vUnerg [D [D ] [n
[n ] [you ]1] [vUnerg [vUnerg ] [_[Q [Q ] [n [n ] [what ]]] [think [think ] [that [Q [Q ] [n [n
] [what ]]] [that [that ] [Phi2 [D [D ] [n [n ] [John ]]] [Tpast [Tpast ] [read+Vv* [D [D ] [n [n
1 John ]]] [read +v* [read +v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n [n ]
[what 111111111111111111

» Merge (for labeling) C.Q + Q

* Label via shared features: [Q [Q [Q ] [n [n ] [what ]]] [C_.Q [C_.Q ] [Phi3 [D [D ] [n [n ] [you ]]]
[Tpres [Tpres ] [vUnerg [D [D ] [n [n ] [you ]]] [vUnerg [vUnerg ] [_[Q [Q ] [n [n ] [what ]]]
[think [think ] [that [Q [Q ] [n [n ] [what ]]] [that [that ] [Phi2 [D [D ] [n [n ] [John ]]] [Tpast
[Tpast ] [read+vVv* [D [D ] [n [n ] [John ]]] [read +v* [read +v* ] [Phil [Q [Q ] [n [n ] [what ]]]
[read [read ] [Q [Q ] [n [n ] [what ]111111111111111111

* Label via movement: [think [Q [Q ] [n [n ] [what ]]] [think [think ] [that [Q [Q ] [n [n ] [what
111 [that [that ] [Phi2 [D [D ] [n [n ] [John ]]] [Tpast [Tpast ] [read+v* [D [D ] [n [n ] [John
111 [read +v* [read +v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n [n ] [what
1111111111111

 Transfer: [Q [Q [Q ] [n [n ] [what ]]] [C_.Q [C_Q ] [Phi3 [D [D ] [n [n ] [you ]]1] [Tpres [Tpres
] [vUnerg [D [D ] [n [n ] [you ]]1] [vUnerg [vUnerg ] [think [Q [Q ] [n [n ] [what ]]] [think
[think ] [that [Q [Q ] [n [n ] [what ]]] [that [that ] [Phi2 [D [D ] [n [n ] [John ]]] [Tpast [Tpast
] [read+v* [D [D ] [n [n ] [John ]]] [read +v* [read+v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read
[read ] [Q [Q ] [n [n ] [what 111111111111111111]

(5) What do you think John read? [C_Q,Tpres,[D,n,you],vUnerg,think,C_Null, Tpast,
[D,n,John],v*,read,Q,n,what]
* Merge n + what
* Label from Head: [n [n ] [what ]]
* Merge Q + n



* Label from Head: [Q [Q ] [n [n ] [what ]]1]

* Phi Passed from N to D

* Merge read + Q

» Unlabeled: [_[read ] [Q [Q ] [n [n ] [what ]1]]]

* Merge (for labeling) Q +_

* Unlabeled: [_[[Q [Q ] [n [n] [what ]]] [_[read ] [Q [Q ] [n [n ] [what ]]]1]]

* Merge v* +_

* Label from Head: [v* [v* ] [_L[Q [Q ] [n [n] [what ]]] [_[read ] [Q [Q ] [n [n ] [what ]]]]]]

* Pass Features v* to read

* Passed Features: uPerson uNumber uGender Case:Acc

» Checked Features: uPerson uNumber uGender Case:Acc

* Label (Checked Phi): [read [read ] [Q [Q ] [n [n ] [what ]]]]

* Label via shared features: [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n [n ] [what 1]1]11]
* Label from Head: [v* [v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n [n ] [what
111111

* Root movement (dephase): [read +v* [read +v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q
[Q] [n [n] [what ]]]1]]]

» Transfer: [Q [Q ] [n [n ] [what ]]]

» Substream

* Merge n + John

« Label from Head: [n [n ] [John ]]

* MergeD + n

 Label from Head: [D [D ] [n [n ] [John ]]]

* Phi Passed from N to D

* Main Stream

* Merge read+v* + D

* Unlabeled: [_[D [D ] [n [n ] [John ]]] [read +v* [read +v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read
[read ] [Q [Q ] [n [n ] [what ]]1]1111]

* Merge Tpast + _

 Unlabeled: [_[Tpast ] [_[D [D ] [n [n ] [John ]]] [read +v* [read +v* ] [Phil [Q [Q ] [n [n ]
[what ]]] [read [read ] [Q [Q ] [n [n ] [what J]1111]1]

* Merge (for labeling) D +_

» Label via movement: [read+v* [D [D ] [n [n ] [John ]1] [read + v*

[read +v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n [n ] [what ]]]11]]

» Unlabeled: [_[D [D ] [n [n ] [John ]]] [_[Tpast ] [read+v* [D [D ] [n [n ] [John ]]] [read +v*
[read +v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n [n ] [what 11111111

» Merge C +_

* Label from Head: [C[C] [_[D [D] [n [n ] [John ]]] [_[Tpast ] [read+v* [D [D ] [n [n ] [John
111 [read +v* [read +v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n [n ] [what
1111111111

* Pass Features C to Tpast

* Passed Features: uPerson uNumber uGender Case:Nom

» Checked Features: uPerson uNumber uGender Case:Nom

« Label (Checked Phi): [Tpast [Tpast ] [read+v* [D [D ] [n [n ] [John ]]] [read + v* [read +Vv* ] [Phil
[Q [Q] [n [n] [what ]]] [read [read ] [Q [Q ] [n [n ] [what ]J]1111]]

* Label via shared features: [Phi2 [D [D ] [n [n ] [John ]]] [Tpast [Tpast ] [read+v* [D [D ] [n [n
1 [John ]]] [read +v* [read +v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n [n ]
[what 111111111

* Label from Head: [C [C ] [Phi2 [D [D ] [n [n ] [John ]]] [Tpast [Tpast ] [read+v* [D [D ] [n [n
1 [John ]]] [read +v* [read +v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n [n ]
[what 1111111111

* Delete C (dephase): [Phi2 [D [D ] [n [n ] [John ]]] [Tpast [Tpast ] [read+v* [D [D ] [n [n ]
[John ]1]] [read +v* [read +v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n [n ]
[what 111111111

» Merge (due to uF) Q +_



* Label from Head: [_[Q [Q ] [n [n ] [what ]]] [Phi2 [D [D ] [n [n ] [John ]]] [Tpast [Tpast ]
[read+v* [D [D ] [n [n ] [John ]]] [read + v* [read +v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read
[read ] [Q [Q ] [n [n ] [what 1111111111

* Transfer: [read+v* [D [D ] [n [n ] [John ]]] [read + v* [read +v* ] [Phil [Q [Q ] [n [n ] [what
111 [read [read ] [Q [Q ] [n [n ] [what 1111111

* Merge think + _

* Unlabeled: [_[think ] [_[[Q [Q ] [n [n ] [what ]]] [Phi2 [D [D ] [n [n ] [John ]]] [Tpast [Tpast ]
[read+v* [D [D ] [n [n ] [John ]]] [read + v* [read +v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read
[read ] [Q [Q ] [n [n ] [what 11111111111

» Merge (for labeling) Q +_

* Label via movement: [Phi2 [Q [Q ] [n [n ] [what ]]] [Phi2 [D [D ] [n [n ] [John ]]] [Tpast [Tpast
] [read+v* [D [D ] [n [n ] [John ]]] [read +v* [read+v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read
[read ] [Q [Q ] [n [n ] [what 1111111111

* Unlabeled: [_[Q [Q ] [n [n ] [what ]]] [_[think ] [Phi2 [Q [Q ] [n [n ] [what ]]] [Phi2 [D [D ] [n
[n ] [John ]]] [Tpast [Tpast ] [read+v* [D [D ] [n [n ] [John ]]] [read +v* [read +v* ] [Phil [Q
[Q] [n [n] [what ]]] [read [read ] [Q [Q ] [n [n] [what ]]1]111111111]

* Merge vUnerg +_

 Unlabeled: [_[vUnerg ] [_[[Q [Q ] [n [n ] [what ]J]] [_[think ] [Phi2 [Q [Q ] [n [n ] [what ]]] [Phi2
[D[D] [n[n] [John ]]] [Tpast [Tpast ] [read+v* [D [D ] [n [n ] [John ]]] [read + v* [read + Vv*
1 [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n [n ] [what 111111111111

» Substream

* Merge n + you

« Label from Head: [n [n ] [you ]]

* MergeD + n

* Label from Head: [D [D ] [n [n ] [you ]]]

* Phi Passed from N to D

* Main Stream

* Merge _ +D

» Unlabeled: [_[D[D ] [n [n] [you J1] [_[vUnerg ] [_[Q [Q ] [n [n ] [what ]]] [_[think ] [Phi2 [Q
[Q1 [n [n] [what ]]] [Phi2 [D [D ] [n [n ] [John ]]] [Tpast [Tpast ] [read+v* [D [D ] [n [n

1 Dohn 1]] [read +v* [read+ v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n [n ]
[what 1111111111111]

* Merge Tpres + _

« Unlabeled: [_[Tpres ] [_[D [D] [n [n] [you ]]] [_[vUnerg ] [_[Q [Q ] [n [n ] [what ]]] [_[think ]
[Phi2 [Q [Q ] [n [n ] [what ]]] [Phi2 [D [D ] [n [n ] [John ]]] [Tpast [Tpast ] [read+v* [D [D ] [n
[n ] [John ]]] [read +v* [read +Vv* | [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n [n ]
[what 111111111111111

* Merge (for labeling) D +_

* Unlabeled: [_([D[D] [n [n] [you]]l] [_[Tpres] [_[D [D] [n [n] [you ]]]

[L[[vUnerg ] [L[Q [Q ] [n [n ] [what ]]] [_[think ] [Phi2 [Q [Q ] [n [n ] [what ]]] [Phi2 [D [D ] [n
[n ] [John ]]] [Tpast [Tpast ] [read+v* [D [D ] [n [n ] [John ]]] [read +v* [read +v* ] [Phil [Q
[Q 1 [n [n] [what ]]] [read [read ] [Q [Q ] [n [n ] [what JT1111111111111]

* Merge C_Q +_

+ Label from Head: [CQ [CQ ][ [D[D][n[n] [you]ll]l [.[Tpres] [_[D[D ] [n [n] [you ]]1]
[L[vUnerg ] [L[Q [Q ] [n [n ] [what ]]] [_[think ] [Phi2 [Q [Q ] [n [n ] [what ]]] [Phi2 [D [D ] [n
[n ] [John ]]] [Tpast [Tpast ] [read+v* [D [D ] [n [n ] [John ]]] [read +v* [read +v* ] [Phil [Q
[Q] [n [n] [what ]]] [read [read ] [Q [Q ] [n [n ] [what ]J]1]1]1]111111111111]

» Pass Features C_Q to Tpres

* Passed Features: uPerson uNumber uGender Case:Nom

» Pass Features C_Q to vUnerg

* Passed Features: uPerson uNumber uGender Case:Nom

« Pass Features C_Q to think

« Passed Features: uPerson uNumber uGender Case:Nom

* Checked Features: uPerson uNumber uGender Case:Nom uScp uQ



* Label (Checked Phi): [think [think ] [Phi2 [Q [Q ] [n [n ] [what ]]] [Phi2 [D [D ] [n [n ] [John

111 [Tpast [Tpast ] [read+v* [D [D ] [n [n ] [John ]]] [read +v* [read +v* ] [Phil [Q [Q ] [n [n
1 [what ]1] [read [read ] [Q [Q ] [n [n ] [what 1]1]11111111]

* Label (Checked Phi): [vUnerg [vUnerg ] [_[Q [Q ] [n [n ] [what ]]] [think [think ] [Phi2 [Q [Q ]

[n [n ] [what ]]] [Phi2 [D [D ] [n [n ] [John ]]] [Tpast [Tpast ] [read+v* [D [D ] [n [n ] [John
111 [read +v* [read +v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n [n ] [what
1111111111111

+ Label via movement: [vUnerg [D [D ] [n [n ] [you ]1] [vUnerg [vUnerg ] [_[Q [Q ] [n [n ] [what

111 [think [think ] [Phi2 [Q [Q ] [n [n ] [what ]]] [Phi2 [D [D ] [n [n ] [John ]]] [Tpast [Tpast ]
[read+v* [D [D ] [n [n ] [John ]]] [read + v* [read +v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read
[read ] [Q [Q ] [n [n ] [what 1111111111111

* Label (Checked Phi): [Tpres [Tpres ] [vUnerg [D [D ] [n [n ] [you ]]] [vUnerg [vUnerg ] [_[Q [Q

1 [n [n ] [what ]]1] [think [think ] [Phi2 [Q [Q ] [n [n ] [what ]]] [Phi2 [D [D ] [n [n ] [John ]]1]
[Tpast [Tpast ] [read+v* [D [D ] [n [n ] [John ]]] [read +Vv* [read+v* ] [Phil [Q [Q ] [n [n]
[what ]]] [read [read ] [Q [Q ] [n [n ] [what 1111111111111

* Label via shared features: [Phi3 [D [D ] [n [n ] [you ]]] [Tpres [Tpres ] [vUnerg [D [D] [n [n ]

[you ]1] [vUnerg [vUnerg ] [_[Q [Q ] [n [n ] [what ]]] [think [think ] [Phi2 [Q [Q ] [n [n ] [what
111 [Phi2 [D [D ] [n [n ] [John ]]] [Tpast [Tpast ] [read+v* [D [D ] [n [n ] [John ]]] [read +v*
[read +v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n [n ] [what ]]1]1]1111]1111111]]

+ Label from Head: [C_Q [C_Q ] [Phi3 [D [D ] [n [n ] [you ]]1] [Tpres [Tpres ] [vUnerg [D [D ]

[n [n] [you ]]] [vUnerg [vUnerg ] [_[Q [Q ] [n [n ] [what ]]] [think [think ] [Phi2 [Q [Q ] [n
[n ] [what ]]] [Phi2 [D [D ] [n [n ] [John ]]] [Tpast [Tpast ] [read+v* [D [D ] [n [n ] [John
111 [read +v* [read +v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n [n ] [what
11111111111111111

» Merge (for labeling) C_.Q + Q
« Label via shared features: [Q [Q [Q ] [n [n ] [what ]]] [C.Q [C.Q ] [Phi3 [D [D ] [n [n ] [you

111 [Tpres [Tpres ] [vUnerg [D [D ] [n [n ] [you ]]] [vUnerg [vUnerg ] [_[Q [Q ] [n [n ] [what
111 [think [think ] [Phi2 [Q [Q ] [n [n ] [what ]]] [Phi2 [D [D ] [n [n ] [John ]]] [Tpast [Tpast ]
[read+v* [D [D ] [n [n ] [John ]]] [read + v* [read +v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read
[read ] [Q [Q ] [n [n ] [what ]]11111111111111111

* Label via movement: [think [Q [Q ] [n [n ] [what ]]] [think [think ] [Phi2 [Q [Q ] [n [n ] [what

111 [Phi2 [D [D ] [n [n ] [John ]]] [Tpast [Tpast ] [read+v* [D [D ] [n [n ] [John ]]] [read +v*
[read +v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n [n ] [what 111111111111

* Transfer: [Q [Q [Q ] [n [n ] [what ]]] [C_.Q [C_Q ] [Phi3 [D [D ] [n [n] [you ]1] [Tpres [Tpres ]

6)*

[

[vUnerg [D [D ] [n [n ] [you ]1] [vUnerg [vUnerg ] [think [Q [Q ] [n [n ] [what ]]] [think [think
1 [Phi2 [Q [Q ] [n [n ] [what ]]] [Phi2 [D [D ] [n [n ] [John ]]] [Tpast [Tpast ] [read + v* [D [D
1 [n [n] [John ]]] [read +v* [read +v* ] [Phil [Q [Q ] [n [n ] [what ]]] [read [read ] [Q [Q ] [n
[n ] [what ]1111111111111111]

Who do you think that read the book. (Chomsky 2015: 10)
C_Q,Tpres,[D,n,you],vUnerg,think,that, Tpast,[Q,n,who],v*,read,the,n,book]
Merge n + book

» Label from Head: [n [n ] [book 1]

* Merge the + n

 Label from Head: [the [the ] [n [n ] [book 1]1]

* Phi Passed from N to D

» Merge read + the

» Unlabeled: [ [read ] [the [the ] [n [n ] [book 111]

* Merge (for labeling) the + _

« Unlabeled: [_[the [the ] [n [n ] [book ]11] [_[read ] [the [the ] [n [n ] [book 1111]
* Merge v* +_

« Label from Head: [v* [v* ] [ [the [the ] [n [n ] [book ]1] [ [read ] [the [the ] [n [n ] [book 11111]
« Pass Features v* to read

* Passed Features: uPerson uNumber uGender Case:Acc

* Checked Features: uPerson uNumber uGender Case:Acc



« Label (Checked Phi): [read [read ] [the [the ] [n [n ] [book ]11]

« Label via shared features: [Phil [the [the ] [n [n ] [book ]]] [read [read ] [the [the ] [n [n ]
[book 11111

* Label from Head: [v* [v* ] [Phil [the [the ] [n [n ] [book ]1]] [read [read ] [the [the ] [n [n ]
[book 111111

* Root movement (dephase): [read +v* [read +v* ] [Phil [the [the ] [n [n ] [book ]]] [read [read ]
[the [the ] [n [n ] [book 111111

 Transfer: [the [the ] [n [n ] [book ]]1]

» Substream

* Merge n + who

 Label from Head: [n [n ] [who ]]

* Merge Q + n

* Label from Head: [Q [Q ] [n [n ] [who ]]]

* Phi Passed from N to D

* Main Stream

* Merge read +v* + Q

* Unlabeled: [ [Q [Q ] [n [n ] [who ]]] [read +Vv* [read + v* ] [Phil [the [the ] [n [n ] [book ]]]
[read [read ] [the [the ] [n [n ] [book 1111111

» Merge Tpast +_

 Unlabeled: [_[Tpast ] [_[Q [Q ] [n [n ] [who ]]] [read +v* [read +v* ] [Phil [the [the ] [n [n ]
[book 11] [read [read ] [the [the ] [n [n ] [book 11111111

» Merge (for labeling) Q +_

* Label via movement: [read+v* [Q [Q ] [n [n ] [who ]]] [read +v* [read +Vv* ] [Phil [the [the ]
[n [n ] [book 1]] [read [read ] [the [the ] [n [n ] [book 1111111

» Unlabeled: [_[[Q [Q ] [n [n] [who ]1] [_[Tpast ] [read+Vv* [Q [Q ] [n [n ] [who ]]] [read +Vv*
[read +v* ] [Phil [the [the ] [n [n ] [book ]1]] [read [read ] [the [the ] [n [n ] [book 111111111

* Merge that + _

* Label from Head: [that [that ] [_[Q [Q ] [n [n ] [who ]]] [_[Tpast ] [read+v* [Q [Q ] [n [n ]
[who 1]] [read +v* [read +v* ] [Phil [the [the ] [n [n ] [book ]]] [read [read ] [the [the ] [n [n ]
[book 1111111111

* Pass Features that to Tpast

« Passed Features: uPerson uNumber uGender Case:Nom

» Checked Features: uPerson uNumber uGender Case:Nom

* Label (Checked Phi): [Tpast [Tpast ] [read+v* [Q [Q ] [n [n ] [who ]]] [read + v* [read + v* ]
[Phil [the [the ] [n [n ] [book ]]1] [read [read ] [the [the ] [n [n ] [book 11111111

+ Label via shared features: [Phi2 [Q [Q ] [n [n ] [who ]]] [Tpast [Tpast ] [read+Vv* [Q [Q ] [n [n ]
[who 11] [read + v* [read +v* ] [Phil [the [the ] [n [n ] [book ]]] [read [read ] [the [the ] [n [n ]
[book 111111111

* Label from Head: [that [that ] [Phi2 [Q [Q ] [n [n ] [who ]]] [Tpast [Tpast ] [read+v* [Q [Q ] [n
[n ] [who 11] [read + v* [read +v* ] [Phil [the [the ] [n [n ] [book ]]] [read [read ] [the [the ] [n
[n ] [book 1111111111

* Remerge of Q blocked by Remerge Condition (shared features)

* Transfer: [Phi2 [Q [Q ] [n [n ] [who ]]] [Tpast [Tpast ] [read+v* [Q [Q ] [n [n ] [who ]]]
[read + v* [read +v* ] [Phil [the [the ] [n [n ] [book ]]] [read [read ] [the [the ] [n [n ] [book
111111111

» Merge think + that

* Unlabeled: [_[think ] [that [that ] [Phi2 [Q [Q ] [n [n ] [who ]]] [Tpast [Tpast ] [read +v* [Q [Q
1 [n [n] [who ]1] [read + v* [read + v* ] [Phil [the [the ] [n [n ] [book ]1]] [read [read ] [the [the
1 [n [n] [book 11111111111

* Merge vUnerg +_

 Unlabeled: [_[vUnerg ] [_[think ] [that [that ] [Phi2 [Q [Q ] [n [n ] [who ]]] [Tpast [Tpast ]
[read+v* [Q [Q ] [n [n ] [who ]]] [read + v* [read + v* ] [Phil [the [the ] [n [n ] [book ]]] [read
[read ] [the [the ] [n [n ] [book ]1]111111111]

» Substream

* Merge n + you



* Label from Head: [n [n ] [you ]]

* MergeD + n

* Label from Head: [D [D ] [n [n ] [you ]]]

* Phi Passed from N to D

* Main Stream

* Merge _ +D

» Unlabeled: [_[D [D ] [n [n ] [you ]]] [_[vUnerg ] [_[think ] [that [that ] [Phi2 [Q [Q ] [n [n ]
[who ]]] [Tpast [Tpast ] [read+v* [Q [Q ] [n [n ] [who ]]] [read + v* [read +v* ] [Phil [the [the
1 [n [n] [book ]]] [read [read ] [the [the ] [n [n ] [book 1111111111111

* Merge Tpres + _

 Unlabeled: [_[Tpres ] [_[D [D ] [n [n ] [you ]1] [_[vUnerg ] [_[think ] [that [that ] [Phi2 [Q [Q ]
[n [n ] [who ]]] [Tpast [Tpast ] [read+v* [Q [Q ] [n [n ] [who ]]] [read +Vv* [read +v* ] [Phil
[the [the ] [n [n ] [book ]]] [read [read ] [the [the ] [n [n ] [book 1111111111111

* Merge (for labeling) D +_

* Unlabeled: [_([D [D ] [n [n] [you]]l] [_[Tpres] [_[D [D] [n [n] [you ]1] [_[vUnerg ] [_[think ]
[that [that ] [Phi2 [Q [Q ] [n [n ] [who ]]] [Tpast [Tpast ] [read+v* [Q [Q ] [n [n ] [who ]]]
[read +v* [read +v* ] [Phil [the [the ] [n [n ] [book ]]] [read [read ] [the [the ] [n [n ] [book
1111111111111

* Merge C_Q +_

+ Label from Head: [CQ [CQ I [[D[D][n[n] [youll]l [.[Tpres] [_([D[D] [n [n] [you ]1] [_
[vUnerg ] [_[think ] [that [that ] [Phi2 [Q [Q ] [n [n ] [who ]]] [Tpast [Tpast ] [read +Vv* [Q [Q ]
[n [n ] [who ]]1] [read +v* [read +v* ] [Phil [the [the ] [n [n ] [book ]]1] [read [read ] [the [the ]
[n [n ] [book 111111111111111]

« Pass Features C_Q to Tpres

 Passed Features: uPerson uNumber uGender Case:Nom

» Pass Features C_Q to vUnerg

* Passed Features: uPerson uNumber uGender Case:Nom

« Pass Features C_Q to think

« Passed Features: uPerson uNumber uGender Case:Nom

* Checked Features: uPerson uNumber uGender Case:Nom

+ Label (Checked Phi): [think [think ] [that [that ] [Phi2 [Q [Q ] [n [n ] [who ]]] [Tpast [Tpast ]
[read+v* [Q [Q ] [n [n ] [who ]]] [read + v* [read +v* ] [Phil [the [the ] [n [n ] [book ]]] [read
[read ] [the [the ] [n [n ] [book 11111111111

* Label (Checked Phi): [vUnerg [vUnerg ] [think [think ] [that [that ] [Phi2 [Q [Q ] [n [n ] [who
111 [Tpast [Tpast ] [read+v* [Q [Q ] [n [n ] [who ]]] [read +v* [read +v* ] [Phil [the [the ] [n
[n ] [book ]]] [read [read ] [the [the ] [n [n ] [book 111111111111

* Label via movement: [vUnerg [D [D ] [n [n ] [you ]]] [vUnerg [vUnerg ] [think [think ] [that
[that ] [Phi2 [Q [Q ] [n [n ] [who ]]] [Tpast [Tpast ] [read +v* [Q [Q ] [n [n ] [who ]]]
[read + v* [read + v* ] [Phil [the [the ] [n [n ] [book ]]1] [read [read ] [the [the ] [n [n ] [book
1111111111111

« Label (Checked Phi): [Tpres [Tpres ] [vUnerg [D [D ] [n [n ] [you ]]] [vUnerg [vUnerg ] [think
[think ] [that [that ] [Phi2 [Q [Q ] [n [n ] [who ]]] [Tpast [Tpast ] [read+v* [Q [Q ] [n [n ]
[who 11] [read + v* [read +v* ] [Phil [the [the ] [n [n ] [book ]]] [read [read ] [the [the ] [n [n ]
[book 1111111111111

* Label via shared features: [Phi3 [D [D ] [n [n ] [you ]]] [Tpres [Tpres ] [vUnerg [D [D ] [n [n

] [you 11] [vUnerg [vUnerg ] [think [think ] [that [that ] [Phi2 [Q [Q ] [n [n ] [who ]]] [Tpast
[Tpast ] [read +v* [Q [Q ] [n [n ] [who ]]] [read +v* [read +v* ] [Phil [the [the ] [n [n ] [book
111 [read [read ] [the [the ] [n [n ] [book 11111111111111]

* Label from Head: [C_Q [C_Q ] [Phi3 [D [D ] [n [n ] [you ]]] [Tpres [Tpres ] [vUnerg [D [D ] [n
[n ] [you ]1] [vUnerg [vUnerg ] [think [think ] [that [that ] [Phi2 [Q [Q ] [n [n ] [who ]]] [Tpast
[Tpast ] [read+v* [Q [Q ] [n [n ] [who ]]] [read +Vv* [read +v* ] [Phil [the [the ] [n [n ] [book
111 [read [read ] [the [the ] [n [n ] [book 111111111111111]

« Crash (Unchecked Feature): [C_Q [C_Q ] [Phi3 [D [D ] [n [n ] [you ]]] [Tpres [Tpres ] [vUnerg [D
[D] [n[n] [you ]]] [VUnerg [vUnerg ] [think [think ] [that [that ] [Phi2 [Q [Q ] [n [n ] [who



111 [Tpast [Tpast ] [read+v* [Q [Q ] [n [n ] [who ]]] [read + v* [read +v* ] [Phil [the [the ] [n
[n ] [book ]]] [read [read ] [the [the ] [n [n ] [book 111111111111111]

(7) Who do you think read the book? (Chomsky 2015: 10)

[

C_Q,Tpres,[D,n,you],vUnerg,think,C Null,Tpast,[Q,n,who],v*,read,the,n,book]
Merge n + book

» Label from Head: [n [n ] [book 1]

* Merge the + n

» Label from Head: [the [the ] [n [n ] [book 1]1]

* Phi Passed from N to D

» Merge read + the

» Unlabeled: [ [read ] [the [the ] [n [n ] [book 111]

* Merge (for labeling) the + _

« Unlabeled: [_[the [the ] [n [n ] [book ]11] [_[read ] [the [the ] [n [n ] [book 11111

» Merge v* +_

» Label from Head: [v* [v* ] [_[the [the ] [n [n ] [book ]]1] [_[read ] [the [the ] [n [n ] [book 11111]
« Pass Features v* to read

* Passed Features: uPerson uNumber uGender Case:Acc

* Checked Features: uPerson uNumber uGender Case:Acc

« Label (Checked Phi): [read [read ] [the [the ] [n [n ] [book ]11]

« Label via shared features: [Phil [the [the ] [n [n ] [book ]]1] [read [read ] [the [the ] [n [n ]

[book 11111

» Label from Head: [v* [v* ] [Phil [the [the ] [n [n ] [book ]]] [read [read ] [the [the ] [n [n ]

[book 111111

* Root movement (dephase): [read +v* [read +v* ] [Phil [the [the ] [n [n ] [book ]]] [read [read ]

[the [the ] [n [n ] [book 111111

» Transfer: [the [the ] [n [n ] [book ]1]

* Substream

* Merge n + who

 Label from Head: [n [n ] [who ]]

* Merge Q + n

* Label from Head: [Q [Q ] [n [n ] [who ]]]

* Phi Passed from N to D

* Main Stream

* Merge read +v* + Q

* Unlabeled: [ [Q [Q ] [n [n ] [who ]]1] [read +v* [read + v* ] [Phil [the [the ] [n [n ] [book ]]]

[read [read ] [the [the ] [n [n ] [book 1111111

» Merge Tpast +_
 Unlabeled: [_[Tpast ] [_[Q [Q ] [n [n ] [who ]]] [read +v* [read +v* ] [Phil [the [the ] [n [n ]

[book 11] [read [read ] [the [the ] [n [n ] [book 11111111

* Merge (for labeling) Q +_
+ Label via movement: [read +v* [Q [Q ] [n [n ] [who ]1]1] [read + v* [read + v* ] [Phil [the [the ]

[n [n ] [book 1]] [read [read ] [the [the ] [n [n ] [book 1111111

« Unlabeled: [_[[Q [Q ] [n [n] [who ]1] [_[Tpast ] [read+Vv* [Q [Q ] [n [n ] [who ]]] [read +Vv*

[read + v* ] [Phil [the [the ] [n [n ] [book ]]1] [read [read ] [the [the ] [n [n ] [book 111111111

* Merge C +_
* Label from Head: [C[C] [_[Q [Q ] [n [n ] [who ]]1] [_[Tpast ] [read+v* [Q [Q ] [n [n ] [who ]]]

[read + v* [read + v* ] [Phil [the [the ] [n [n ] [book ]]] read [read ] [the [the ] [n [n ] [book
1111111111

» Pass Features C to Tpast

« Passed Features: uPerson uNumber uGender Case:Nom

* Checked Features: uPerson uNumber uGender Case:Nom

* Label (Checked Phi): [Tpast [Tpast ] [read+v* [Q [Q ] [n [n ] [who ]]] [read +v* [read + v* ]

[Phil [the [the ] [n [n ] [book 111 [read [read ] [the [the ] [n [n ] [book 11111111



« Label via shared features: [Phi2 [Q [Q ] [n [n ] [who ]]] [Tpast [Tpast ] [read+v* [Q [Q ] [n [n ]
[who 1]] [read +v* [read +v* ] [Phil [the [the ] [n [n ] [book ]]] [read [read ] [the [the ] [n [n ]
[book 111111111

* Label from Head: [C [C ] [Phi2 [Q [Q ] [n [n ] [who ]]] [Tpast [Tpast ] [read+v* [Q [Q ] [n [n ]
[who 1]] [read +v* [read +Vv* ] [Phil [the [the ] [n [n ] [book ]]] [read [read ] [the [the ] [n [n ]
[book 1111111111

* Delete C (dephase): [Phi2 [Q [Q ] [n [n ] [who ]]] [Tpast [Tpast ] [read+v* [Q [Q ] [n [n ] [who
111 [read +v* [read +v* ] [Phil [the [the ] [n [n ] [book ]]] [read [read ] [the [the ] [n [n ]
[book 111111111

* Transfer: [read +v* [Q [Q ] [n [n ] [who ]]] [read + v* [read + v* ] [Phil [the [the ] [n [n ] [book
111 [read [read ] [the [the ] [n [n ] [book ]11111]

* Merge think + Phi2

« Unlabeled: [_[think ] [Phi2 [Q [Q ] [n [n ] [who ]]] [Tpast [Tpast ] [read+v* [Q [Q ] [n [n]
[who 1]] [read +v* [read +Vv* ] [Phil [the [the ] [n [n ] [book ]]] [read [read ] [the [the ] [n [n ]
[book 1111111111

» Merge (for labeling) Q +_

 Unlabeled: [_[Q [Q ] [n [n ] [who ]]] [_[think ] [Phi2 [Q [Q ] [n [n ] [who ]]] [Tpast [Tpast ]
[read+v* [Q [Q ] [n [n ] [who ]]] [read + v* [read +v* ] [Phil [the [the ] [n [n ] [book ]]] [read
[read ] [the [the ] [n [n ] [book 11111111111

* Merge vUnerg +_

* Unlabeled: [_[vUnerg ] [_[Q [Q ] [n [n ] [who ]]] [_[think ] [Phi2 [Q [Q ] [n [n ] [who ]]] [Tpast
[Tpast ] [read+v* [Q [Q ] [n [n ] [who ]]] [read + v* [read +v* ] [Phil [the [the ] [n [n ] [book ]]]
[read [read ] [the [the ] [n [n ] [book 111111111111

» Substream

* Merge n + you

« Label from Head: [n [n ] [you ]]

* MergeD + n

* Label from Head: [D [D ] [n [n ] [you ]]]

* Phi Passed from N to D

* Main Stream

* Merge _ +D

» Unlabeled: [_[D[D ] [n [n] [you J1] [_[vUnerg ] [_([Q [Q ] [n [n ] [who ]]]

[_[think ] [Phi2 [Q [Q ] [n [n ] [who ]]] [Tpast [Tpast ] [read+v* [Q [Q ] [n [n ] [who ]]]
[read + v* [read +v* ] [Phil [the [the ] [n [n ] [book ]]] [read [read ] [the [the ] [n [n ] [book
1111111111111

* Merge Tpres + _

* Unlabeled: [ [Tpres ] [_[D [D] [n [n] [you ]]1] [_[vUnerg ] [_[Q [Q] [n [n ] [who ]1] [L

[think ] [Phi2 [Q [Q ] [n [n ] [who ]]] [Tpast [Tpast ] [read+v* [Q [Q ] [n [n ] [who ]]]
[read + v* [read + v* ] [Phil [the [the ] [n [n ] [book ]]1] [read [read ] [the [the ] [n [n ] [book
1111111111111

* Merge (for labeling) D +_

* Unlabeled: [_[[D [D] [n [n] [you]]] [L[Tpres ] [_[D [D ] [n [n] [you]]l] [_[vUnerg ] [L[Q [Q] [n
[n ] [who ]1] [_[think ] [Phi2 [Q [Q ] [n [n ] [who ]]] [Tpast [Tpast ] [read+v* [Q [Q] [n [n]
[who 1]] [read + v* [read + v* ] [Phil [the [the ] [n [n ] [book ]]] [read [read ] [the [the ] [n [n ]
[book 11111111111111]

* Merge C_Q +_

+ Label from Head: [CQ [CQ ] [[ID[D][n[n] [you]ll]l [.[Tpres] [_[D[D ] [n [n] [you ]]1]
[L[vUnerg ] [L[Q [Q ] [n [n] [who ]]1] [_[think ] [Phi2 [Q [Q ] [n [n ] [who ]]] [Tpast [Tpast ]
[read+v* [Q [Q ] [n [n ] [who ]]] [read + v* [read + v* ] [Phil [the [the ] [n [n ] [book ]]] [read
[read ] [the [the ] [n [n ] [book 111111111111111]

» Pass Features C_Q to Tpres

 Passed Features: uPerson uNumber uGender Case:Nom

» Pass Features C_Q to vUnerg

* Passed Features: uPerson uNumber uGender Case:Nom

« Pass Features C_Q to think



« Passed Features: uPerson uNumber uGender Case:Nom
* Checked Features: uPerson uNumber uGender Case:Nom uScp uQ
+ Label (Checked Phi): [think [think ] [Phi2 [Q [Q ] [n [n ] [who ]]1] [Tpast [Tpast ] [read +v* [Q

[Q] [n [n] [who 1]] [read +v* [read + v* ] [Phil [the [the ] [n [n ] [book ]1]] [read [read ] [the
[the ] [n [n ] [book 1111111111

+ Label (Checked Phi): [vUnerg [vUnerg ] [_[Q [Q ] [n [n ] [who ]]] [think [think ] [Phi2 [Q [Q ]

[n [n ] [who ]1] [Tpast [Tpast ] [read+v* [Q [Q ] [n [n ] [who ]]] [read +Vv* [read +v* ] [Phil
[the [the ] [n [n ] [book ]1]] [read [read ] [the [the ] [n [n ] [book 111111111111

+ Label via movement: [vUnerg [D [D ] [n [n ] [you ]]] [vUnerg [vUnerg ] [_[Q [Q ] [n [n ] [who

111 [think [think ] [Phi2 [Q [Q ] [n [n ] [who ]]] [Tpast [Tpast ] [read+v* [Q [Q ] [n [n ] [who
111 [read + v* [read + v* ] [Phil [the [the ] [n [n ] [book ]]] [read [read ] [the [the ] [n [n ]
[book 1111111111111

* Label (Checked Phi): [Tpres [Tpres ] [vUnerg [D [D ] [n [n ] [you ]]1] [vUnerg [vUnerg ] [_[Q [Q

] [n [n ] [who ]]] [think [think ] [Phi2 [Q [Q ] [n [n ] [who ]]] [Tpast [Tpast ] [read +v* [Q [Q ]
[n [n ] [who ]]1] [read +v* [read +v* ] [Phil [the [the ] [n [n ] [book ]]1] [read [read ] [the [the ]
[n [n ] [book ]111111111111]

« Label via shared features: [Phi3 [D [D ] [n [n ] [you ]]1] [Tpres [Tpres ] [vUnerg [D [D ] [n [n ]

[you ]1] [vUnerg [vUnerg ] [_[Q [Q ] [n [n ] [who ]]] [think [think ] [Phi2 [Q [Q ] [n [n ] [who
111 [Tpast [Tpast ] [read+v* [Q [Q ] [n [n ] [who ]]] [read + v* [read +v* ] [Phil [the [the ] [n
[n ] [book ]]] [read [read ] [the [the ] [n [n ] [book ]11111111111111]

* Label from Head: [C_Q [C_Q ] [Phi3 [D [D ] [n [n ] [you ]]] [Tpres [Tpres ] [vUnerg [D [D ] [n [n

1 [you 11] [vUnerg [vUnerg ] [_[Q [Q ] [n [n ] [who ]]] [think [think ] [Phi2 [Q [Q ] [n [n ] [who
111 [Tpast [Tpast ] [read+v* [Q [Q ] [n [n ] [who ]]] [read +v* [read +v* ] [Phil [the [the ] [n
[n ] [book ]]] [read [read ] [the [the ] [n [n ] [book 1111111111111111

» Merge (for labeling) C.Q + Q
* Label via shared features: [Q [Q [Q ] [n [n] [who ]]] [CQ [CQ ] [Phi3 [D [D ] [n [n ] [you ]1]

[Tpres [Tpres ] [vUnerg [D [D ] [n [n ] [you ]]] [vUnerg [vUnerg ] [_[Q [Q ] [n [n ] [who ]]]
[think [think ] [Phi2 [Q [Q ] [n [n ] [who ]]] [Tpast [Tpast ] [read+v* [Q [Q ] [n [n ] [who ]]]
[read + v* [read + v* ] [Phil [the [the ] [n [n ] [book ]]] [read [read ] [the [the ] [n [n ] [book
11111111111111111

* Label via movement: [think [Q [Q ] [n [n ] [who ]]] [think [think ] [Phi2 [Q [Q ] [n [n ] [who

111 [Tpast [Tpast ] [read+v* [Q [Q ] [n [n ] [who ]]] [read +v* [read +v* ] [Phil [the [the ] [n
[n ] [book ]]] [read [read ] [the [the ] [n [n ] [book 11111111111

* Transfer: [Q [Q[Q ] [n[n] [who ]]]1 [CQ[CQ ] [Phi3 [D[D] [n [n] [you ]]] [Tpres [Tpres ]

(8)*

[

[vUnerg [D [D] [n [n ] [you ]1] [vUnerg [vUnerg ] [think [Q [Q ] [n [n ] [who ]]] [think [think ]
[Phi2 [Q [Q ] [n [n ] [who ]]]

[Tpast [Tpast ] [read+v* [Q [Q ] [n [n ] [who ]]] [read +v* [read + v* ] [Phil [the [the ] [n [n ]
[book ]]] [read[read ] [the [the ] [n [n ] [book 1111111111111111]

Which dog do you wonder John likes? (Chomsky 2015: 8)
C_Q,Tpres,[D,n,you],vUnerg,wonder,C Q,Tpres,[D,n,John],v* like,which,n,dog]
Merge n + dog

* Label from Head: [n [n ] [dog 1]

* Merge which + n

« Label from Head: [which [which ] [n [n ] [dog 1]]

* Phi Passed from N to D

* Merge like + which

* Unlabeled: [_[like ] [which [which ] [n [n ] [dog ]1]1]

» Merge (for labeling) which + _

* Unlabeled: [_[which [which ] [n [n ] [dog ]11] [_[like ] [which [which ] [n [n ] [dog 1111]

» Merge v* +_

+ Label from Head: [v* [v* ] [_[which [which ] [n [n ] [dog ]1]1] [_[like ] [which [which ] [n [n ]

[dog 11111]

» Pass Features v* to like
» Passed Features: uPerson uNumber uGender Case:Acc



* Checked Features: uPerson uNumber uGender Case:Acc

« Label (Checked Phi): [like [like ] [which [which ] [n [n ] [dog 1111

* Label via shared features: [Phil [which [which ] [n [n ] [dog ]]] [like [like ] [which [which ] [n
[n ] [dog 11111

« Label from Head: [v* [v* ] [Phil [which [which ] [n [n ] [dog ]1]1] [like [like ] [which [which ] [n
[n ] [dog 111111

* Root movement (dephase): like +v* [like +v* ] Phil [which [which ] [n [n ] [dog ]]] [like [like ]
[which [which ] [n [n ] [dog 111111

* Transfer: [which [which ] [n [n ] [dog ]]]

» Substream

* Merge n + John

« Label from Head: [n [n ] [John ]]

* MergeD + n

 Label from Head: [D [D ] [n [n ] [John ]]]

* Phi Passed from N to D

* Main Stream

* Merge like+v* + D

* Unlabeled: [_[D [D ] [n [n ] [John ]]] [like+v* [like +v* ] [Phil [which [which ] [n [n ] [dog ]]]
[like [like ] [which [which ] [n [n ] [dog 1111111

* Merge Tpres + _

 Unlabeled: [_[Tpres ] [_[D [D ] [n [n ] [John ]]] [like+v* [like+v* ] [Phil [which [which ] [n [n
1 [dog 111 [like [like ] [which [which ] [n [n ] [dog 11111111

* Merge (for labeling) D +_

» Label via movement: [like+v* [D [D ] [n [n ] [John ]1] [like +v* [like +v* ] [Phil [which
[which ] [n [n ] [dog ]1] [like [like ] [which [which ] [n [n ] [dog 111111]

» Unlabeled: [_[D [D ] [n [n ] [John ]1] [_[Tpres ] [like+v* [D [D ] [n [n ] [John ]]] [like 4+ v*
[like +v* ] [Phil [which [which ] [n [n ] [dog ]]1] [like [like ] [which [which ] [n [n ] [dog
111111111

* Merge C_Q +_

* Label from Head: [CQ [C.Q] [L[D[D ] [n [n] [John ]]] [_[Tpres ] [like+v* [D[D] [n [n]
[John ]]1] [like +v* [like+v* ] [Phil [which [which ] [n [n ] [dog ]]1] [like [like ] [which [which
1 [n [n] [dog 1111111111

« Pass Features C_Q to Tpres

* Passed Features: uPerson uNumber uGender Case:Nom

¢ Checked Features: uPerson uNumber uGender Case:Nom uScp uQ

+ Label (Checked Phi): [Tpres [Tpres ] [like+v* [D [D ] [n [n ] [John ]]] [like +v* [like +v* ]
[Phil [which [which ] [n [n ] [dog 111 [like [like ] [which [which ] [n [n ] [dog 1111111]

« Label via shared features: [Phi2 [D [D ] [n [n ] [John ]]] [Tpres [Tpres ] [like+v* [D [D ] [n [n ]
[John ]]1] [like +v* [like+v* ] [Phil [which [which ] [n [n ] [dog ]]1] [like [like ] [which [which
1 [n [n] [dog 111111111

* Label from Head: [C_Q [C_Q ] [Phi2 [D [D ] [n [n ] [John ]]] [Tpres [Tpres ] [like+v* [D [D ]
[n [n ] [John ]]] [like+v* [like +v* ] [Phil [which [which ] [n [n ] [dog ]]1] [like [like ] [which
[which ] [n [n ] [dog 1111111111

» Merge (for labeling) C_Q + which

* Label via shared features: [Q [which [which ] [n [n ] [dog ]]1] [C.Q [C.Q ] [Phi2 [D[D ] [n [n ]
[John ]]] [Tpres [Tpres ] [like+v* [D [D ] [n [n ] [John ]]1] [like +v* [like +v* ] [Phil [which
[which ] [n [n ] [dog 11] [like [like ] [which [which ] [n [n ] [dog 11111111111

* Merge wonder + Q

* Unlabeled: [_[wonder ] [Q [which [which ] [n [n ] [dog ]]1] [C.Q [C.Q] [Phi2 [D [D ] [n [n ]
[John ]]] [Tpres [Tpres ] [like+v* [D [D ] [n [n ] [John ]]] [like +v* [like +v* ] [Phil [which
[which ] [n [n ] [dog 11] [like [like ] [which [which ] [n [n ] [dog 111111111111

* Merge vUnerg + _

« Unlabeled: [_[vUnerg ] [_[wonder ] [Q [which [which ] [n [n ] [dog ]]1] [C Q [C Q ] [Phi2 [D [D
1 [n [n] [John ]]] [Tpres [Tpres ] [like+v* [D [D ] [n [n ] [John ]]] [like +v* [like+v* ] [Phil
[which [which ] [n [n ] [dog 1]1] [like [like ] [which [which ] [n [n ] [dog 1111111111111



» Substream

* Merge n + you

* Label from Head: [n [n ] [you ]]

* MergeD + n

« Label from Head: [D [D ] [n [n ] [you 1]]

* Phi Passed from N to D

* Main Stream

* Merge _ +D

* Unlabeled: [_[D [D ] [n [n ] [you ]1] [_[vUnerg ] [_[wonder ] [Q [which [which ] [n [n ] [dog ]]]
[CQIICQ][Phi2 [D[D] [n[n] [John J]] [Tpres [Tpres ] [like+v* [D [D ] [n [n] [John ]]]
[like +v* [like+v* ] [Phil [which [which ] [n [n ] [dog ]1]] [like [like ] [which [which ] [n [n ]
[dog 1111111111111

* Merge Tpres + _

 Unlabeled: [_[Tpres ] [_[D [D ] [n [n ] [you ]1] [_[vUnerg ] [_[wonder ] [Q [which [which ] [n
[n] [dog 111 [C.Q [C.Q] [Phi2 [D [D ] [n [n ] [John ]]] [Tpres [Tpres ] [like+v* [D [D ] [n [n ]
[John ]]1] [like +v* [like+v* ] [Phil [which [which ] [n [n ] [dog ]]1] [like [like ] [which [which
1 [n [n] [dog 111111111111111

* Merge (for labeling) D + _

* Unlabeled: [_[D[D] [n[n] [you]ll]l [_[Tpres] [_[D [D] [n [n] [you ]]]

[_[vUnerg ] [_[wonder ] [Q [which [which ] [n [n ] [dog ]11] [C.Q [C.Q ] [Phi2 [D[D][n[n]
[John ]]] [Tpres [Tpres ] [like+v* [D [D ] [n [n ] [John ]]1] [like +v* [like +v* ] [Phil [which
[which ] [n [n ] [dog 11] [like [like ] [which [which ] [n [n ] [dog 111111111111111]

* Merge C_Q +_

* Label from Head: [CQ [CQI[[D[D][n[n] [you]ll]l [_[Tpres] [_[D [D ] [n [n] [you ]]]
[_[vUnerg ] [_[wonder ] [Q [which [which ] [n [n] [dog ]1] [C.Q [C.Q ] [Phi2 [D[D ] [n [n]
[John ]]] [Tpres [Tpres ] [like+v* [D [D ] [n [n ] [John ]]] [like +v* [like +v* ] [Phil [which
[which ] [n [n ] [dog 11] [like [like ] [which [which ] [n [n ] [dog 1111111111111111]

» Pass Features C_Q to Tpres

« Passed Features: uPerson uNumber uGender Case:Nom

« Pass Features C_Q to vUnerg

* Passed Features: uPerson uNumber uGender Case:Nom

« Pass Features C_Q to wonder

* Passed Features: uPerson uNumber uGender Case:Nom

 Checked Features: uPerson uNumber uGender Case:Nom uQ

« Label (Checked Phi): [wonder [wonder ] [Q [which [which ] [n [n ] [dog ]]1] [C_Q [C_Q ] [Phi2
[D[D] [n[n] [John ]J]] [Tpres [Tpres ] [like+v* [D [D ] [n [n ] [John ]]] [like +v* [like +v* ]
[Phil [which [which ] [n [n ] [dog 11] [like [like ] [which [which ] [n [n ] [dog 111111111111

+ Label (Checked Phi): [vUnerg [vUnerg ] [wonder [wonder ] [Q [which [which ] [n [n ] [dog 111
[CQICQ]I[Phi2 [D[D] [n [n] [John ]]] [Tpres [Tpres ] [like+v* [D [D] [n [n ] [John ]]]
[like +v* [like+v* ] [Phil [which [which ] [n [n ] [dog ]]1] [like [like ] [which [which ] [n [n ]
[dog 1111111111111

+ Label via movement: [vUnerg [D [D ] [n [n ] [you ]]] [vUnerg [vUnerg ] [wonder [wonder ]

[Q [which [which ] [n [n] [dog 11] [C.Q [C.Q ] [Phi2 [D [D ] [n [n ] [John ]]] [Tpres [Tpres ]
[like+v* [D [D ] [n [n ] [John ]]] [like + v* [like +v* ] [Phil [which [which ] [n [n ] [dog ]]]
[like [like ] [which [which ] [n [n ] [dog 1111111111111

* Label (Checked Phi): [Tpres [Tpres ] [vUnerg [D [D ] [n [n ] [you ]]] [vUnerg [vUnerg ] [wonder
[wonder ] [Q [which [which ] [n [n ] [dog ]1] [C.Q [C_Q ] [Phi2 [D [D ] [n [n ] [John ]]] [Tpres
[Tpres ] [like+v* [D [D ] [n [n ] [John ]]] [like+v* [like+v* ] [Phil [which [which ] [n [n ]
[dog 111 [like [like ] [which [which ] [n [n ] [dog ]11111111111111]

+ Label via shared features: [Phi3 [D [D ] [n [n ] [you ]]] [Tpres [Tpres ] [vUnerg [D [D ] [n

[n ] [you ]]] [vUnerg [vUnerg ] [wonder [wonder ] [Q [which [which ] [n [n ] [dog ]]1] [C_Q
[CQI[Phi2 [D[D] [n [n] [John ]]] [Tpres [Tpres ] [like+v* [D [D ] [n [n ] [John ]]]

[like +v* [like +v* ] [Phil [which [which ] [n [n ] [dog ]]1] [like [like ] [which [which ] [n [n ]
[dog 1111111111111111



* Label from Head: [C_Q [C_Q ] [Phi3 [D [D ] [n [n ] [you ]]] [Tpres [Tpres ] [vUnerg [D [D ]

[n [n ] [you ]1] [vUnerg [vUnerg | [wonder [wonder ] [Q [which [which ] [n [n ] [dog 11]
[CQICQ]I[Phi2 [D[D] [n [n] [John ]]] [Tpres [Tpres ] [like+v* [D [D] [n [n ] [John ]]]
[like +v* [like+v* ] [Phil [which [which ] [n [n ] [dog ]]1] [like [like ] [which [which ] [n [n ]
[dog 11111111111111111

» Merge (for labeling) C_.Q + Q

* Label via shared features: [Q [Q [which [which ] [n [n ] [dog ]]1] [C.Q [C.Q ] [Phi2 [D [D] [n
[n ] [John ]]] [Tpres [Tpres ] [like+v* [D [D ] [n [n ] [John ]]] [like +v* [like +v* ] [Phil
[which [which ] [n [n ] [dog 11] [like [like ] [which [which ] [n [n ] [dog 1111111111] [C_Q [C_Q ]
[Phi3 [D [D ] [n [n ] [you ]]1] [Tpres [Tpres ] [vUnerg [D [D ] [n [n ] [you ]]] [vUnerg [vUnerg ]
[wonder [wonder ] [Q [which [which ] [n [n ] [dog ]]1] [C.Q [C.Q ] [Phi2 [D [D ] [n [n ] [John
111 [Tpres [Tpres ] [like+v* [D [D ] [n [n ] [John ]]] [like +v* [like+v* ] [Phil [which [which ]
[n [n] [dog 111 [like [like ] [which [which ] [n [n ] [dog 11111111111111111]

* Transfer: [Q [Q [which [which ] [n [n] [dog 11] [C_.Q [C_.Q ] [Phi2 [D [D ] [n [n ] [John ]]]
[Tpres [Tpres ] [like+v* [D [D ] [n [n ] [John ]]] [like+ v* [like+v* ] [Phil [which [which ] [n
[n ] [dog 11] [like [like ] [which [which ] [n [n ] [dog 11111111111 [C_Q [C_.Q ] [Phi3 [D [D ] [n [n
1 [you 11] [Tpres [Tpres ] [vUnerg [D [D ] [n [n ] [you ]]] [vUnerg [vUnerg ] [wonder [wonder ]
[Q [which [which ] [n [n ] [dog ]]1] [C.Q [C_Q ] [Phi2 [D [D ] [n [n ] [John ]]] [Tpres [Tpres ]
[like+v* [D [D] [n [n ] [John ]]] [like+v* [like+v* ] [Phil [which [which ] [n [n ] [dog ]]]
[like [like ] [which [which ] [n [n ] [dog 111111111111111111



