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INFORMATION THEORY

Information theory is a general purpose and abstract theory for the study of
COMMUNICATION. Standard information theory was funded by Claude Shannon (1948)
and is based on a communication framework in which: (a) the sender must transform a
message into a code and send it through a channel to the receiver (b) the receiver must
obtain a message from the received code. Communication is successful if the message of
the sender is the same as the message obtained by the receiver. For instance, a speaker
utters a word for a certain meaning and then hearer must infer the meaning that the
speaker had on mind. Noise can alter the code when traveling from the sender to the
receiver through the channel (for instance, the speaker produces “Paul” but the “hearer”
understands “ball”).

While mainstream linguistics is focused on human language, information theory has
been applied to many other contexts, such as the communication systems of other species
(McCowan et al. 1999, Suzuki et al. 2006), genetic information storage in the DNA (Li
and Kaneko 1992, Naranan and Balasubrahmanyan 2000) and artificial systems such as
computers and other electronic devices (Cover and Thomas 1991).

Information theory has myriad applications even within the domain of the language
sciences. We can only give some examples. First, it provides powerful measures in
PSYCHOLINGUISTICS for measuring the cognitive cost of (a) processing a word
(McDonald and Shillcock 2001), (b) an inflectional paradigm (Moscoso del Prado Martin

2004) or (c) the whole MENTAL LEXICON (Ferrer i Cancho 2006). Second, information



theory allows one to explain the actual properties of human language. For instance, the
tendency of WORDS to shorten as the frequency of the word increases can be interpreted
as increasing the speed of the information transmitted (e.g., number of messages per
second) by assigning shorter codes to most frequent codes. Another well-known property
of human language is Zipf’s law for word frequencies, one of the most famous LAWS OF
LANGUAGE. It has been argued this law could be an optimal solution for maximizing
the information transmitted when the mean length of words is constrained (Mandelbrot
1966) or maximizing the success of communication while the cognitive cost of using
words is minimized (Ferrer i Cancho 2006). Third, information theory has shed light on
the EVOLUTION OF LANGUAGE. It has been hypothesized that the presence of noise in
the communication channel could have favoured the emergence of SYNTAX in our
ancestors (Nowak and Krakauer 1999), which turns out to be a reformulation of
fundamental results from standard information theory (Plotkin and Nowak 2000).
Finally, information theory offers an objective framework for studying the differences
between ANIMAL COMMUNICATION AND HUMAN LANGUAGE. It is well-known
that the occurrence of a certain word depends on distant words within the same sequence,
e.g., a text, in human language (Montemurro and Puri 2002, Alvarez-Lacalle et al. 2006)
and information theory studies on other species provide evidence that LONG-DISTANCE
DEPENDENCIES are not uniquely human (Suzuki et al. 2006, Ferrer i Cancho and
Lusseau 2006). Furthermore, research on humpback whale songs (Suzuki et al. 2006)
question Hauser’s et al.’s (2002) conjecture that only humans employ RECURSION to

structure sequences.



--Ramon Ferrer i Cancho
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