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Abstract

This paper describes the augmentation of an existing corpus of child-directed speech. The re-
sulting corpus is a gold-standard labeled corpus for supervised learning of semantic role labels
in adult-child dialogues. Semantic role labeling (SRL) models assign semantic roles to sentence
constituents, thus indicating who has done what to whom (and in what way). The current corpus
is derived from the Adam files in the Brown corpus (Brown, 1973) of the CHILDES corpora,
and augments the partial annotation described in Connor et al. (2010). It provides labels for
both semantic arguments of verbs and semantic arguments of prepositions. The semantic role
labels and senses of verbs follow Propbank guidelines (Kingsbury and Palmer, 2002; Gildea
and Palmer, 2002; Palmer et al., 2005) and those for prepositions follow Srikumar and Roth
(2011). The corpus was annotated by two annotators. Inter-annotator agreement is given sepa-
rately for prepositions and verbs, and for adult speech and child speech. Overall, across child
and adult samples, including verbs and prepositions, the κ score for sense is 72.6, for the number
of semantic-role-bearing arguments, the κ score is 77.4, for identical semantic role labels on a
given argument, the κ score is 91.1, for the span of semantic role labels, and the κ for agreement
is 93.9. The sense and number of arguments was often open to multiple interpretations in child
speech, due to the rapidly changing discourse and omission of constituents in production. Anno-
tators used a discourse context window of ten sentences before and ten sentences after the target
utterance to determine the annotation labels. The derived corpus is available for use in CHAT
(MacWhinney, 2000) and XML format.

1 Introduction

The study of human language acquisition has greatly benefited from the availability of corpora of lan-
guage use to, by, and around young children. The CHILDES project (MacWhinney, 2000) makes avail-
able transcribed corpora of adult-child dialogue in English and in a growing set of other languages.1 In
recent years, annotations have been added to some CHILDES corpora, including part-of-speech tagging,
syntactic parsing, and the identification of grammatical roles (Pearl and Sprouse, 2013; Sagae et al.,
2010; Sagae et al., 2007).

In the present paper, we describe an ongoing project that adds a new layer of annotation to selected
CHILDES corpora, a hand-checked corpus of semantic role labels that provides a shallow semantic anal-
ysis of sentences’ predicate-argument structure. Our goal is to support the development of computational
models of language acquisition that explore how children come to interpret sentences, assigning semantic
roles to sentence constituents to determine who does what to whom in each sentence. An additional goal
is to provide new resources for testing the ability of trained NLP systems to generalize to new domains,
in this case the challenging linguistic environment of dialogues between toddlers, who are in incomplete
stages of language acquisition, and adults.

This work is licensed under a Creative Commons Attribution 4.0 International License. License details: http://
creativecommons.org/licenses/by/4.0/

1Corpora and documentation are available at https://childes.talkbank.org.
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Semantic role labeling (SRL) is a common task in NLP. For each predicate, an SRL system identi-
fies sentence constituents and assigns to them argument (e.g., agent, patient) or adjunct (e.g., locative,
manner) roles. Usually SRL refers to labeling verb semantic roles, but it has been extended to nominal
predicates (Meyers et al., 2004), as well as prepositions (Srikumar and Roth, 2011; Srikumar, 2013;
Schneider, 2016). SRL has proven useful in areas such as question answering and textual entailment.
Annotated data sets for training and evaluating the performance of SRL systems are time-consuming to
construct, but new types of annotated data are important for modeling early language acquisition, and for
testing the ability of SRL systems to generalize across varieties of language use.

The corpus described in this paper augments portions of an existing partial annotation of child-directed
speech corpora, as described in Connor et al. (2010), with additional verb semantic role labeling and
preposition semantic role labeling of the adult and child speech. This annotation project involved the
Brown corpus (Brown, 1973) from the CHILDES corpora, a classic study of interactions between young
children and their caregivers and other adults. The Brown corpus contains data collected in natural con-
versational contexts at home, and includes multiple sessions with each of three children, called ‘Adam’,
‘Eve’, and ‘Sarah’, learning English as their first language. The transcribed corpora are freely available
on the CHILDES site, and have been involved in many analyses of the input for first language acqui-
sition. The Brown corpus was chosen for this project in part because it has been the focus of some of
the morphosyntactic annotations mentioned above. The already-released partial annotation of the Brown
corpus included verb semantic role labels for some of the parental speech in the Adam, Eve, and Sarah
corpora, as described below. In the present extension, we annotate all speech containing a preposition or
a verb, spoken by adults or by the child, in Adam files 01-23 for verb or preposition sense and semantic
role labels. This project used trained annotators, who followed existing specifications for semantic-role
annotation, and where necessary, developed additional specifications for the task.

The previously released partial annotation of child-directed speech was used to train and evaluate a
‘BabySRL’ model that learned to interpret sentences based on simple representations of syntactic struc-
ture, derived from a constrained distributional analysis of child-directed speech, amplified by simple
built-in expectations about predicate-argument structure (Connor et al., 2010; Connor, 2011; Connor et
al., 2013). This system demonstrated that simple syntactic features based on the set of nouns in a sen-
tence can guide early steps in language learning. The BabySRL learned to label the first of two nouns as
an agent in simple sentences with invented verbs (e.g., ‘Adam krads Mommy’), replicating the linguistic
behavior of toddlers, as shown in previous experimental work with children (Gertner et al., 2006). The
model also made striking errors with two-noun intransitive sentences with invented verbs (e.g., ‘Adam
and Mommy krad’), as do toddlers learning English (Gertner and Fisher, 2012). These errors dimin-
ished as the model learned to find verbs, gaining data about the importance of verb position in English
sentences. These results showed that partial sentence structures grounded in sets of nouns are useful
for learning in natural corpora; the model’s constrained distributional learning component offers one ac-
count of where these partial sentence structures might come from during early acquisition. It also appeals
to powerful evidence that infants detect distributional cues that are relevant to discovering grammatical
categories (e.g., (Lany and Saffran, 2010; Shi and Melancon, 2010)).

In addition to supporting models of human language development, annotated corpora of adult-child di-
alogue can provide a useful context in which to evaluate the robustness of NLP learning models. Toddlers
producing their early word combinations often omit the function words that support high-accuracy part-
of-speech tagging, parsing and semantic-role assignment (e.g., Brown, 1973). Despite these omissions,
however, they are often understood by their adult interlocutors. Understanding speech with missing
elements requires a flexible knowledge of language.

The partially annotated corpus of child-directed speech that supported the development of the
BabySRL model had two main limitations. First, it annotated only verbs’ arguments. Second, it an-
notated only parental speech, leaving out the children’s own contributions to the conversation. This work
complements the previous corpus, and corpora such as that used in Fernald et al. (2009), which model
discourse environments with child-directed speech. Our corpus does not have visual information, but it
is compatible with semantic role labeling methods that are standardly used with other corpora.
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The corpus labels both adult and child speech in the dialogue, adding to the noisiness of the data and
providing a realistic model for the speech of young children. Naturally occurring noise in data is an
interesting theoretical problem. Testing existing automatic semantic role labelers on these data provides
an engineering challenge for improving tools in a new domain.

The corpus is of dialogue, so semantic arguments of a verb can appear across interlocutors. Though
preposition semantic role labels are only given at the sentence level and not at the discourse level (Sriku-
mar 2013:7), they can be used in a way that facilitates identifying semantic arguments across sentences.
For example, if one person says, ‘Where did the toy fall?’, and the next line of dialogue is ‘on the floor’,
this corpus is annotated in such a way that could support recovery of semantic roles across sentences in
a dialogue. That is, the first sentence is annotated with ‘fall’ as the main verb. The word ‘where’ is the
location argument of ‘fall’. The next utterance ‘on the floor’ is annotated with semantic role labels for
the head preposition ‘on’ with the sense of location.

These gold labels also provide a new domain for training an automated preposition semantic role
labeler. The usefulness of labeling prepositions was demonstrated in the earlier example of finding
answers to questions in a dialogue. Preposition roles also add structure to verb semantic role labelers
because the prepositions are often contained in an argument of the main predicate. With this corpus, if a
verb has a semantic role assigned to a prepositional phrase, it follows that the preposition takes the same
verb as a governor. This information can be used to tie prepositions to governing verbs occurring in the
discourse.

In section 2, we explain semantic roles in more detail, discussing Propbank and the automatic prepo-
sition semantic roles of Srikumar and Roth (2011). Section 3 describes the annotation tool that we used
along with modifications added to the tool for our project. In section 4 we discuss special problems pre-
sented by the CHILDES data set (Brown, 1973), explaining why it serves to meet an existing need in the
community and foster more scientific discovery. Section 5 provides a break-down of our IAA measures
and what they mean in terms of accuracy of the labels. Section 5.1 describes the ratings on the held-out
data and what users can expect in the final version of the corpus. We note that this data set contains
inherent noise and show that annotator scores reflect noise in the areas that have below 90κ scores, and
achieve scores above 90κ in other areas. Section 6 discusses the availability and licensing of the corpus,
and section 7 concludes the paper.

2 Semantic Role Labels

2.1 Verb Semantic Role Labeling with Propbank

Propbank (Gildea and Palmer, 2002; Kingsbury and Palmer, 2002; Palmer et al., 2005) provides resources
for labeling semantic roles for verbs. The original Propbank corpus included a large hand-annotated
corpus of semantic verb-argument relations, and extensive guidelines for annotating verb semantic roles
in new corpora (Bonial et al., forthcoming). Propbank added semantic role labels to sentences parsed
according to Penn Treebank Guidelines (Mitchell et al., 1993). Other corpora have been annotated with
Propbank verb senses and semantic roles, including discourses and SMS.2

For each verb, Propbank lists a set of senses for the verb and the licit semantic arguments for that sense.
The list of semantic arguments includes core arguments like the agent and patient of transitive verbs as
well as directional and locational phrases that commonly occur with the verb. Propbank annotations
involve annotating the span of each of a verb’s arguments. For example, for the verb ‘put’, sense number
01, has the licit semantic roles of Arg0, Arg1, and Arg2, which are putter, thing put, and where put,
respectively. It is not the case that all of these are present in every use of the verb put in a corpus.3

2.2 Preposition Semantic Role Labeling

Labeling preposition semantic roles helps with NLP tasks by providing additional shallow semantic
information about prepositions and their semantic relation to other words in a sentence.

2For current information on corpora with Propbank annotations, see https://propbank.github.io.
3Senses are from the index of Propbank and FrameNet (Baker et al., 1998) for English at http://verbs.colorado.

edu/propbank/framesets-english-aliases/.
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The preposition semantic role labeler is the one described in Srikumar and Roth (2011) and Srikumar
(2013). This role labeler was used due to the relatively small number of observed preposition semantic
roles, and its integration with the CogComp NLP pipeline used in the current project.4 Each preposition
has the potential semantic roles associated with it of GOVERNOR and GOVERNED. The governed argu-
ment in the phrase ‘to the store’ is ‘the store’. It is generally a noun phrase that follows the preposition.

The governor of the preposition can be a verb that takes a preposition as an argument. For example,
in the sentence ‘Take the cart to the store’, the preposition ‘to’ has the verb ‘take’ as a governor. The
governor can also be a noun phrase. For example, in the sentence ‘Give me the horse with the blue mane.’
the governor of ‘with’ is ‘the horse’.

3 Jubilee Annotation Tool

The annotation tool was based on the Jubilee tool by (Choi et al., 2010)5 and the modified version
is available at https://gitlab-beta.engr.illinois.edu/babysrl-group/jubilee.
The original annotation tool used the Penn Treebank annotations (Mitchell et al., 1993) and Propbank’s
framesets,6 and after an initial automatic SRL annotation phase, it allowed the annotators to modify the
predicate sense and assign the associated semantic roles to constituents of the sentence.

We extended the tool in several ways to accommodate the annotation of children’s utterances and
prepositional SRL, and provided other improvements for the convenience of the annotators. A summary
of the changes is as follows: We used a JSON format for the annotation files and stored the syntactic
trees internally, instead of relying on a separate treebank; we added the ability to edit syntax trees with
bracket highlighting; we added the ability to delete entire annotations if they had no real predicate, and
we allowed the creation of new predicates when an entry was missing; we extended the context window
to show more dialogue context; we added an inter-annotator agreement (IAA) calculator; we added the
ability to view predicate information via a link to the Propbank website;7 we added a bookmarking ability
to allow annotators to save difficult annotation cases for future discussion.

3.1 Data Sources

The BabySRL Corpus (Connor, 2011; Connor et al., 2013) annotated a portion of the Adam, Eve, and
Sarah files from the Brown corpus (Brown, 1973) with verb semantic role labels.8 The project only
annotated adult speech and omitted uses of the copula verb ‘to be’. We imported data from this corpus
into the tool. The imported data did not include verb senses, but it had verb semantic role labels.

Utterances that were not part of the previous derived corpus were automatically parsed and labeled
for verb and preposition semantic roles and verb and preposition sense using the NLP pipeline tools
available through the Cognitive Computation Group.9 Files were preprocessed from CHAT format to
JSON format in order to annotate the data in the Jubilee tool.

After the first five Adam files were annotated, there was additional preprocessing on the xml files.
Most of this preprocessing was for the purpose of working with transcriptions. There are several con-
ventions used in the transcription that were changed. Adam’s use of interdental fricatives, represented
orthographically as ‘th’ (phonetically [D] and [T] in many adult dialects of North American English),
were transcribed orthographically in the CHILDES data with ‘d’, resulting in ‘dat’ for ‘that’, for ex-
ample. Because the entire discourse was not phonetically transcribed, we found the use of orthography

4An anonymous reviewer mentioned that we should explain why we did not use the more recent senses of Schneider ( 2016).
Although there is more coverage with the preposition SRL of Schneider ( 2016), it uses fine-grained relations that are rarely
observed. Due to the high ambiguity of preposition use in toddler speech, even the small number of distinctions in Srikumar
and Roth (2011) required large amounts of discussion and calibration between annotators.

5The Jubilee tool is described at https://code.google.com/archive/p/propbank/
6Framesets contain a verb’s sense, the associated semantic roles, and examples of uses of the intended sense in corpora. For

examples, see https://verbs.colorado.edu/propbank/framesets-english/
7http://verbs.colorado.edu/propbank/framesets-english-aliases/
8The derived corpus is available through TalkBank derived corpora https://childes.talkbank.org/derived/
9The relevant tools are available at https://cogcomp.org/page/software/ under ‘NLP Tools’. The specific

set of tools and instructions for replicating the results are available at https://gitlab-beta.engr.illinois.edu/
babysrl-group/babysrl-corpus.
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Figure 1: Example from the previous derived BabySRL corpus. ’babySRL’ is highlighted in green,
indicating that the labels come from the previous corpus. The context window at the bottom shows the
surrounding discourse.

to represent the pronunciation inconsistent with the way in which the majority of the corpus was tran-
scribed, so we preprocessed these examples to have standard orthography. Unknown words, transcribed
as ‘xxx’ were removed, as were symbols for spelling out loud, such as ‘@c’, which indicated someone
speaking the name of the letter ‘c’. All indicated pauses, which used the symbol ‘#’ were changed to
commas. Characters following underscores, along with the underscores, were removed.10

For utterances that were annotated in the previous round, annotators saw the gold-standard annotation
without the verb sense listed. An example is given in Figure 1. Near the center-top of the bar in the
Jubilee tool, there is a window that says ‘babySRL’, highlighted in green. Annotators could see from this
window whether they were annotating utterances from the previous corpus, the automatic annotation, or
viewing utterances that they had already annotated. Below the window containing the parsed and labeled
utterance, there is a context window that shows some of the surrounding discourse.

To the right of the main windows, there is a window in which role set information for a sense appears.
In the previous BabySRL example, no sense was imported. Annotators choose the appropriate sense.
They could use semantic role labels to help determine the intended sense. The ‘View in Browser’ button
takes the annotator directly to the Propbank online index, where annotators can check senses.

For utterances new to this round of annotation, annotators saw the automated parse and semantic role
labeling. Figure 2 shows the output of the NLP pipeline, as the annotator would see the data. Rather than
a green window labeled ‘babySRL’ there is a red window labeled ‘auto’, indicating that the annotator
is viewing an automatic parse and SRL. In this example, the tool assigns the most likely sense, and the
roles associated with the sense are shown in the Frameset View window.

4 Annotation Guidelines

The syntactic parses follow the Penn Treebank Guidelines (Santorini, 1990; Mitchell et al., 1993) as
outlined in Bies et al. (1995) and the modified guidelines in Warner et al. (2012). Annotators were

10These changes are in BrownXMLReader.java at https://gitlab.engr.illinois.edu/babysrl-group/
babysrl-corpus/blob/master/src/main/java/edu/illinois/cs/cogcomp/babySRL/corpus/xml/
BrownXMLReader.java
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Figure 2: Example from the output of the NLP pipeline parse and semantic role labeler. The label ‘auto’,
is in red, indicating that the labels are the output of the NLP pipeline.

instructed to consult these guidelines for all decisions. Additional decisions that came up are listed in
the specifications.11 Annotators were instructed to make a single-pass of the data. If the output parse
interfered with labeling semantic roles, annotators were instructed to change the parse according to the
Penn Treebank Guidelines.

In order to check verb senses and semantic role labels, an abbreviated version of Propbank (Kingsbury
and Palmer, 2002; Gildea and Palmer, 2002; Palmer et al., 2005) labels appeared in the Jubilee window,
and annotators were able to use a link to the Propbank entry in the Unified Verb Index (Bonial et al.,
2014; Bonial et al., forthcoming), if additional information was needed.

If a verb sense did not appear to be present in Propbank, annotators consulted a list of previous deci-
sions and, if it was present there, used that decision on semantic role labels. If the verb sense was neither
in Propbank nor the list of previous decisions, annotators made note of the sense. However, annota-
tors were instructed to try to use the previous senses as much as possible.12 The preposition semantic
roles, based on those in Srikumar and Roth (2011), had brief example descriptions in the Frameset View
window.

4.1 Special Issues in Annotation

The most common issues that came up in annotation involved labeling partial expressions and ambiguous
arguments. Because the child speech was labeled, it was often unclear whether expressions were filling
semantic roles of a predicate or not and, if they were, it was not clear which role they were filling.

Annotators were instructed to only give a semantic role if it was clear what it was. They were instructed
to use only the visible context window at the bottom of the Jubilee tool, which showed about twelve
sentences with the target sentence in the middle of the context window, highlighted in blue (see Figure
2) to help determine verb or preposition senses that were uncertain.

11The full specifications are available at https://github.com/CogComp/child-discourse-SRL/tree/
master/specs.

12Additional decisions that came up are listed in the specifications available at https://github.com/CogComp/
child-discourse-SRL/tree/master/specs.
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5 Inter-Annotator Agreement

The following four files were held-out data: Adam11, Adam15, Adam17, and Adam19. The data in
these files were not discussed. Annotators were instructed to annotate according to the same methods
that they used in other non-held-out data. There were 27,380 total sentences for annotation, and the held-
out data total 5,804, so nearly one-fifth of the data was held-out for inter-annotator agreement. The files
were annotated sequentially according to their numbers. After the IAA scores were measured on Adam
11, the results were discussed and used for calibration on subsequent held-out corpora.13 The data was
annotated by two annotators. Annotator X was an undergraduate student in linguistics and a bi-lingual
speaker of English and Spanish. Annotator Y was a graduate student in linguistics and a native speaker
of English.

File total annotator X total annotator Y original sentences
Adam 11 1159 1133 1403
Adam 15 909 884 1187
Adam 17 1402 1379 1453
Adam 19 1704 1695 1761

Table 1: Table of total annotations of held-out data for each annotator (annotator ‘X’ and annotator ‘Y’).
The total annotations for each annotators are the annotations in the final annotated file. The original sen-
tences total is the number of sentences that appeared in the Jubilee window to be annotated. Some were
removed due to errors in automatic detection of prepositions and verbs or because they were instances of
the child repeating one verb many times.

Table 1 shows the total annotations for each annotator and the starting number of annotations in the
task. In the course of annotation, the number of annotations in the automatically annotated corpus and
previous BabySRL corpus changes. Annotations are added when there is a preposition or verb in the
sentence that the automated annotator missed entirely. Annotations are removed for reasons given in
the specifications. For example, if a child utterance repeats the verb ‘jump’ seven times, the automatic
annotation will give seven entries. We decided to only use one verb in a set of repetitions. Annotations
are also removed due to the fact that automatic tagging of modal auxiliaries and auxiliaries ‘do’ and ‘be’
occurred, but the specifications said not to annotate them.

In the subsequent sub-sections, the IAA is broken down into component parts.
Table 2 provides the inter-annotator agreement measures (raw score and Cohen’s kappa). Each of the

four held-out files are presented, followed by an average of the scores across all of the held-out data.
For each file, the data is separated by verb SRL and preposition SRL, followed by the agreement on
both, labeled ‘predicate’. For each of the three categories, the scores are further separated into the scores
on child utterances and the scores on adult utterances, with the scores on child and adult utterances
combined provided as well.

Column labels of Table 2 are the various annotations that were measured. The label ‘sense’ refers
to the Propbank sense, in the case of verbs, and the Srikumar and Roth (2011) sense in the case of
prepositions. The label ‘# args’ represents the measure of annotator agreement on how many semantic
role arguments were present in the sentence. The ‘label id’ measures how often annotators provided the
same label name to an argument, and the ‘span’ column checks annotator agreement on the span of the
expression to which a label was assigned.

The syntactic structures are not explicitly compared, however, if the trees are significantly different
between annotators, then it is reflected in the span of the arguments, in some cases.

13Non-held-out data was done up to Adam 7 at this point, and annotators were calibrating non-held-out data during
the process. Adam 1-5 were later re-annotated due to a post-processing error. The work-flow time-line can be found at
https://docs.google.com/spreadsheets/d/19wJtQjt6D4CtoQH4drrpdsw4jiSkzj24U9L4W7Ob4vc/
edit?usp=sharing
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Adam 11 sense sense κ # args # args κ label id label id κ span span κ
Verb Adult * * 91.4 86.7 93.5 91.8 96.8 96.7

Child 90.4 59.2 86.2 76 88.1 83.1 92.4 92.3
Total 90.4 59.2 88.8 81.35 90.8 87.45 94.6 94.5

Preposition Adult 72.8 69.1 94.3 75.3 89.3 84.7 88.3 88.1
Child 78.8 74.7 84.4 69.7 91.1 87.1 90.2 89.9
Total 75.8 71.9 89.35 72.5 90.2 85.9 89.25 89

Predicates Total 92.5 71.8 89 76.9 90.5 86.7 91.9 91.8
Adam 15 sense sense κ # args # args κ label id label id κ span span κ

Verb Adult * * 92.7 88.5 95 93.6 96.5 96.4
Child 92.2 73.9 93.6 89.5 95.6 93.8 95.7 95.6
Total 92.2 73.9 93.2 89 95.3 93.7 96.1 96

Preposition Adult 73.4 70 96.8 80.6 96.3 94.6 96.3 96.2
Child 72.4 67 86.2 62.4 92.6 89.3 90.8 90.5
Total 72.9 68.5 91.5 71.5 94.5 92 93.6 93.4

Predicates Total 82.6 71.2 92.3 80.3 94.9 92.8 94.8 94.7
Adam 17 sense sense κ # args # args κ label id label id κ span span κ

Verb Adult 92.6 71.8 91.4 86.2 93.7 92.1 95.9 95.8
Child 92.9 63.9 88.4 81.5 93.2 90.5 93.5 93.4
Total 92.8 67.9 90 83.9 93.5 91.3 94.7 94.6

Preposition Adult 80.9 78.4 92.9 71 94.4 91.8 93.9 93.7
Child 85.4 82.6 82.2 54.5 92.8 89.6 90.8 90.6
Total 83.2 80.5 87.6 62.8 93.6 90.7 92.4 92.2

Predicates Total 88 74.2 88.7 73.3 93.5 91 93.5 93.4
Adam 19 sense sense κ # args # args κ label id label id κ span span κ

Verb Adult 92.6 77.6 90.2 85.2 94.8 93.5 95.7 95.6
Child 94.2 78.3 92.8 87.4 95.2 93.4 96.5 96.5
Total 93.4 78 91.5 86.3 95 93.5 96.1 96.1

Preposition Adult 77.6 74.2 95.6 75.1 96.1 94.3 95.3 95.2
Child 73.6 70.6 92.4 69.4 95.8 93.8 95.5 95.4
Total 75.6 72.4 94 72.3 96 94.1 95.4 95.3

Predicates Total 84.5 75.2 92.8 79.3 95.5 93.8 95.8 95.7
All Files sense sense κ # args # args κ label id label id κ span span κ

Verb Adult 92.6 74.7 91.4 86.7 94.3 92.8 94.5 94.5
Child 92.4 68.8 90.3 83.6 93 90.2 96.2 96.1
Total 92.5 71.8 90.8 85.1 93.6 91.5 95.4 95.3

Preposition Adult 76.2 72.9 94.9 75.5 94 91.4 93.5 93.3
Child 77.6 73.7 86.3 64 93.1 90 91.9 91.6
Total 76.9 73.3 90.6 69.8 93.6 90.7 92.6 92.5

Predicates Total 84.7 72.6 90.7 77.4 93.6 91.1 94 93.9

Table 2: For each of the held-out data sets, the IAA is presented for the verb SRL and the preposition SRL
separately and for all SRL predicates (verbs and preposition SRL combined). The IAA is presented for
adult language data, for child language data, and for both combined. The chart gives the raw IAA score
followed by Cohen’s κ for each of the following categories: sense gives the agreement on the Propbank
sense, in the case of verbs, and the Srikumar and Roth (2011) sense, in the case of prepositions. # arg
gives the IAA on the number of arguments annotators assigned to each predicate. The label id measures
the agreement on the name of the label given, provided both annotators gave an expression a semantic
role label. The span gives agreement on the span of a semantic role argument. The asterisks indicate
sense data that we did not count due to a misunderstanding in the specifications, which was corrected.
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5.1 Analysis

The IAA reports show a high overall agreement on the held-out dataset.14

The verb sense agreement κ scores for adults are much higher in the later half of the annotations. The
scores for Adam 11 and 15 (not included) were 24.4 and 25.5, going up in Adam 17 and 19 to 71.8 and
77.6. The initial low scores were due to the two annotators following different specifications. The initial
specifications said not to add a Propbank sense to expressions imported from the previous corpus. One
annotator was adding senses anyway, and this fact was not discovered until the annotators discussed the
IAA results of Adam 11. At that time, the annotator who was not adding senses had already completed
annotating Adam 15. At meetings, it was decided that the specifications should be changed to say that
we would add senses to verbs imported from the previous corpus. We corrected this in annotations that
were finished.

The sense agreement scores for child speech and for prepositions are entirely new to this corpus, as are
some of the verbs in adult speech, including the copula verb. Overall, the scores reflect high annotator
agreement, given the new data. The overall sense agreement κ score is 72.6.

The argument number is simply a calculation of how many arguments the annotators assigned roles
to, regardless of whether or not they assigned those arguments the same label or the same span. The
effects of the κ score are more drastic on prepositions because the prepositions can only have at most
two arguments, whereas verbs, in contrast, can have five. The κ scores for prepositions also tend to be the
lowest due to the frequent absence of arguments and ambiguity of expressions. For example, in the child
language phrase ‘dog on the floor’ the preposition ‘on’ governs ‘the floor’, but ‘dog’ may or may not be
a governor, depending on how the annotator interprets the child’s phrase, given the context window. The
noun ‘dog’ can be considered to be a governor, similar to the sentence ‘I meant the dog on the floor’,
or it can be read as being like the sentence ‘The dog is on the floor’, in which case, the governor is ‘is’,
and that verb is missing in the child utterance. Because of such problems, a lower agreement occurs on
prepositions overall 69.8κ, as opposed to verbs at 85.1κ.

The label identification matching has very high agreement scores, staying over 90κ throughout most
of the annotation. The measure checks how often annotators assigned the same label, given that they
assigned a label to an argument. Because this project was concerned with child language acquisition and
identification of agents and patients in child speech, this was a welcome result. The agent and patient
roles, defined in Propbank guidelines, based on a prototype view of semantic roles (Dowty, 1991), are
the most common semantic roles associated with verbs in Propbank. Seeing that annotators consistently
agreed on how to assign them in a corpus with high ambiguity attests to the specification development in
this area and the feasibility of labeling semantic roles in child speech.

The argument span labels also have scores over 90κ in most of the data. Annotators were instructed
to alter the parse according to Penn Treebank guidelines only when the parse was incorrect in a way that
altered the span of a semantic role argument. Indirectly, the high agreement on argument span indicates
a high agreement on decisions regarding changes to the automatic parser output.

Among the areas that had lower agreement, the agreement scores reflect reasonable variation in the
interpretation of data that is frequently ambiguous. For example, when the child says ‘go mommy’, it can
be read as an imperative telling his mother to leave or as a statement of the child’s intention to go to his
mother (e.g., ‘I am going to mommy.’).

In comparison to previous work, according to http://cogcomp.org/Data/BabySRL.html,
15 of the 133 files were held-out for measuring IAA. Across all of the files, annotators agreed on an
average of 96.57% of the annotated arguments for span and label. Our span and label average is 93.8%.
Considering the increased difficulty of SRLs in child speech, the results are comparable.

14The code used to calculate IAA is available at https://gitlab-beta.engr.illinois.edu/
babysrl-group/jubilee/blob/master/src/jubilee/agreement/AgreementCalculator.java.
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6 Availability and Licensing of the Corpus

All uses of the CHILDES corpus have general licensing requirements.15 For this derived corpus, also
cite this document.

The xml version is available for download at http://cogcomp.org/page/resource_view/
115. The CHAT version is available through TalkBank at https://childes.talkbank.org/
derived/.

7 Conclusion

In this work, we have described a new resource for NLP studies. It applies a commonly used gold stan-
dard for shallow semantic labeling, Propbank, as well as a preposition SRL to adult-child interactions.
We explained the methods and tools needed for completing the annotation project, and provided support
for the quality of the annotation through inter-annotator agreement measures on held-out data.
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