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A major goal of computational linguistics research is to enable organic, language-mediated
interaction between humans and artificial agents. In a common scenario of such interaction,
a human issues a command in the imperative mood—e.g. Pick up the box —and a robot
acts in turn [14, 15]. While this utterance-action paradigm presents its own set of challenges
[13], it greatly simplifies the diversity of ways in which natural language can be used to elicit
action of an agent, be it human or artificial [2, 10, 7, 3, 6]. Computational semantics must
leverage the key insight from early speech act theory that most clause types, even vanilla
declaratives, instantiate as performative requests in certain contexts [1, 12, 9].
To this end, we employ machine learning to study the use of performative commands in
the Cards corpus, a set of transcripts from a web-based game that is constrained so as to
require a high degree of linguistic and strategic collaboration [4, 5, 11]. For example, players
are tasked with navigating a maze-like gameboard in search of six cards of the same suit,
but since a player can hold at most three cards at a time, they must coordinate their efforts
to win the game.
The Cards corpus is particularly well-suited to studying the pragmatics of commands
because it records both utterances made as well as the actions taken during the course
of a game. Where commands are concerned, we can observe who acts in response to an
utterance, and test hypotheses about the discourse conditions surrounding an utteranceaction exchange.
We focus on a subclass of performative commands that are ubiquitous in the Cards corpus: Non-agentive declaratives about the locations of objects, e.g. “The five of hearts is in
the top left corner,” hereafter referred to as locatives. Despite that their semantics makes
no reference to either an agent or an action—thus distinguishing them from conventional
imperatives—locatives can be interpreted as commands when embedded in particular discourse contexts. In the Cards game, it is frequently the case that an addressee will respond
to such an utterance by fetching the card mentioned.
We hypothesize that the illocutionary effect of a locative utterance is a function of contextual features that variably constrain the actions of discourse participants, e.g. the card
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Model
Random
Bigram
Explicit Goal
Full Hand

F1
23.5
58.9
76.2
82.3

Table 1: F1 performance as reported on the test set. Note our baselines are italicized.
mentioned is relevant to a winning collaborative strategy, but the speaker cannot act by
picking it up as such.
To test this idea, we manually annotate a dataset of 94 locative utterances in the Cards
transcripts that we deem to be truly ambiguous, out of context, between informative and
command readings. We also annotate their respective transcripts for a simplified representation of the tabular common ground model described in [8]. Here, we identify the common
ground with the state of a game as reflected by the utterances made by both players up
to a specific point in time. Finally, we train machine learning classifiers on features of the
common ground to predict whether the addressee will act on the information provided by
the speaker.
We train standard logistic regression classifiers on the following features.
• Explicit Goal: This binary feature is triggered in two cases: 1) When the suit of
card mentioned matches the agreed-upon suit strategy in the common ground and 2)
When the card mentioned appears in the set of cards the addressee claims to need.
This models the prediction that locative utterances are more likely to elicit follow-up
action of an addressee when they are relevant to a common goal.
• Full Hands: This binary feature is triggered when the speaker has three cards of
the same suit as the card mentioned, and which are associated with some winning
six-card straight, but the addressee does not. This models the prediction that locative
utterances are likely to be indirect commands when they provide information relevant
to winning, but only the addressee can act as such.
Two baseline classifiers benchmark our predictive task. Our random baseline predicts the
addressee follow-up using a Bernoulli distribution weighted according to the class priors of
the training data. The second baseline incorporates surface-level dialogue context via bigram
features of all the utterances exchanged between players up to and including the locative
utterance in question. We also experimented with a unigram baseline, but found it inferior
to that trained on bigrams.
We report the results of our experiments using an F1 measure and a 0.8/0.2 train/test
split of our data in Table 1. We find that of the two baselines, the bigram model performs
better. This bigram model also uses 2,916 distinct lexical features which makes it a highly
overspecified model for our moderate data size. In contrast, we test our two context-sensitive
features one at a time with our logistic regression model, as we are interested in seeing how
successfully they encode agents’ pragmatic inferences. We find that both of our single-feature
context-sensitive models significantly outperform our baselines, thus confirming the hypothesis that discourse context plays an important role in the interpretation of non-agentive
declaratives as indirect commands.
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