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I would like to thank friends in Łodz, particularly Barbra, Stanislaw, Krzystof, 
Piotr, for inviting me and I am impressed by the changes in the people and the 
place since my last visit in 2005.

So what will I tell you?  There is an apocryphal story about an old 
academic colleague – whatever was true in his lectures/writing was 
not new; and whatever new he said was not quite true. (I have a senior 
citizen’s bus pass)

I wanted to talk about changes in language over time and that was described by 
Terttu; I have something to report about translation and my good friend Margaret 
said it all; I wanted to say how to build large corpora using public domain sources 
and the sage of Utah (Mark) had already described it; I had few notes about 
disciplinary discourse and Ken had already more than enlightened us; and 
Martin’s untitled talk about (large) corpora will be like an untitled painting – an 
object of fascination forever engimatic and  informative.  So if I were you, I will 
head for coffee!
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This talk is about changes in the values of tangible 
objects, values of shares and currency, employment 
statistics, number of immigrants, and the causal 
relationship between the changes in values and 
changes in the linguistic description of the values.  
The description can be found in formal/considered 
texts (op-ed column, reportage, research papers) 
AND in informal/spontaneous (blogs, live 
interviews).  

Goodman, Nelson (1978), The ways of worldmaking.  Indianapolis: Hackett Publishing
Goodman, Nelson (1979), Fact, Fiction and Forecast. Cambridge/London, Haravard Univ. Press
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Description of anything requires an ontological commitment - what I believe 
there is – taxonomies (of evolving species), contrived mathematical objects 
(quarks)  being the fundamental building blocks, all-powerful (or totally 
supine) market forces, language ‘devices’/grammar/glamour.  

The commitment is articulated through a (changing) system of language 
labels called terms.  

Both the ontology and terminology have complex links with the use of 
metaphors –
• helio-centric and macroscopic universe is transplanted 
onto the miniscule and ultra-microscopic universe; 
• notion of force amongst physical and inert particles is 
transferred over to the regime of asset prices; 
• following transfer from the land of living, markets are 
described as bearish/bullish, anemic or vital.
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How to describe the changes in asset values and the changes in 
the often metaphorical description of the assets; we all should 
know, or market forces will determine, the intrinsic value of an
asset.  However, this is not the case as human behaviour signs of 
what Herbert Simon, a Nobel Laureate in Economics, calls 
bounded rationality: we behave strangely – are possessed by 
animal spirits according to John Maynard Keynes – we become 
risk seekers and risk averse when the indications are to the 
contrary.  We take more note of downturn than of upturn (spatial
metaphors).

Acknowledgements and Brief Introduction
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The Trinity Sentiment Analysis Group, comprising School 
of Computer Science and School of Business Studies, is 
investigating 

(a) how current and past price information can be 
used to infer the probability distributions that may 
govern future prices; 

(b) how news and blogs impact on prices; 
(c) how to quantify changes in the affective content of 

the news and blogs; and 
(d) how information about current and past affect 

content can be used to infer probability 
distributions that may give insight into the changes 
in positive and negative affect
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There are four broad parts of this presentation:

Motivation: from philosophy, linguistics, economics, and 
fractal geometry, about world making and word making;

Method: Definition of return, volatility, moral hazard and 
adverse selection; corpus creation; lexical resources

Experiments: Volatility of the term credit crunch 
Discovering ethnic minority values
Celtic Tiger and booms and busts
Volatility Transmission in G7
Lexico-genesis of moral hazard

Afterword

Brief Introduction
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Culture, belief and language may be studied 
by the following methods

A: Introspection or observation
(Philosophical/Logical)

B: Systematic study of archives of 
texts and artefacts (Data oriented; ‘scientific’)

C: Elicitation Experiments
(Psychological/Anthropological)
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‘My outline of facts concerning the fabrication of facts is of course itself a 
fabrication; but [..] recognition of multiple alternative world-versions 
betokens no policy laissez-faire.  Standards distinguishing right from 
versions become, if anything, more rather than less important’ (Goodman, 
1978:107)

‘The line between valid and invalid predictions […]is drawn upon the basis 
of how the world is and has been described and anticipated in words’
(Goodman 1979:121)

‘Metaphor is no mere decorative rhetorical device but a way we make our 
terms do multiple moonlighting service’ (Goodman 1978:104). 

Goodman, Nelson (1978), The ways of worldmaking.  Indianapolis: Hackett Publishing
Goodman, Nelson (1979), Fact, Fiction and Forecast. Cambridge/London, Haravard Univ. Press
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‘My outline of facts concerning the fabrication of facts is of course itself a fabrication; but [..] 
recognition of multiple alternative world-versions betokens no policy laissez-faire.  Standards 
distinguishing right from versions become, if anything, more rather than less important’
(Goodman, 1978:107)

‘The line between valid and invalid predictions […]is drawn upon the basis of how the world is 
and has been described and anticipated in words’ (Goodman 1979:121)

‘Metaphor is no mere decorative rhetorical device but a way we make our terms do multiple 
moonlighting service’ (Goodman 1978:104). 

We fabricate ‘facts’ and indulge in world-making: fabrication 

is weaving and scientists, financiers, doctors, lawyers and 

accountants weave texts with specialist terminology  -- some 

literal and some metaphorical.  Here terms moonlight.

Goodman, Nelson (1978), The ways of worldmaking.  Indianapolis: Hackett Publishing
Goodman, Nelson (1979), Fact, Fiction and Forecast. Cambridge/London, Haravard Univ. Press
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‘The crucial peculiarities’ of terminology and ontology 
‘are, like a purloined letter, so fully in view as to escape 
notice: the fact, for example, that so much of it consists of 
(incorrigible) assertion.  

The highly situated nature of terminological description –
this terminologist [, this author, this reader, this 
publisher, this government official], in this time, in this 
place, with these experts, these commitments, and these 
experiences, a representative of particular culture, a 
member of a certain class – gives to the bulk of what is 
said a rather take-it-or-leave it quality’.
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Bounded Rationality
Herbert Simon(Nobel Prize in Economics 1978)

Rational Decision Making in Business Organisations:

Mechanisms of Bounded Rationality –failures of knowing all of the 

alternatives, uncertainty about relevant exogenous events, and inability to 
calculate consequences .

Daniel Kahneman (Nobel Prize in Economics 2002)
Maps of bounded rationality –intuitive judgement & choice: 

Two generic modes of cognitive function: an intuitive mode: automatic and 
rapid decision making; controlled mode deliberate and slower. 
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‘Working with text materials often provides 
information not otherwise available.  Many 
important changes of society and of the people 
who live in it are richly documented by text 
information.  Text often becomes the most 
important resource for testing hypotheses about 
changes over the years.’ (Stone, Dunphy, Simth, 
Ogilvie and associates (sic), 1966:12).

Stone, Philip,J., Dunphy, D.C., Smith, Marshall, S.S., Ogilvie and associates.  (1966). The General 
Inquirer: A Computer Approach to Content Analysis.  Cambridge/London: The MIT Press

Experimental Artefacts:
Literal Language?

Conceptual Speculation:
Metaphorical Language?

Knowledge Spiral: Evolution of  a subject domain

Time

Over time in both 
theory and experiment 
reports appear to take 

a more 
figurative/metaphorical 

flavour
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An opaque, highly unstable, mythical 
Universe – awesome & exciting, curing 
and causing ‘cancer’, maximal collateral 

damage (Neutron Bomb) and 
permanent source of energy (Fusion 

Systems)

Experimental Artefacts:
Literal Language?

Conceptual Speculation:
Metaphorical Language?

Knowledge Spiral: Evolution of  a subject domain

Time

We have seen a similar 
spiral in finance 
studies – where 
computers and 
complex theory 
spiralled out of control
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Statistical Independence of Price Changes
Benoit Mandelbrot (1963) has argued that the 
rapid rate of change in prices (the flightiness in 
the change) can and should be studied and not 
eliminated – ‘large changes [in prices] tend to 
be followed by large changes –of either sign-
and small changes tend to be followed by small 
changes’.  

The term volatility clustering is attributed to 
such clustered changes in prices.

Mandelbrot, Benoit B. (1963) The variation of certain speculative prices. Journal of Business. Vol 36, pp 
394-411
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Statistical Independence of Price Changes
Benoit Mandelbrot (1963) has argued that the rapid rate of change in prices (the flightiness in the change) can and 
should be studied and not eliminated – ‘large changes [in prices] tend to be followed by large changes –of either 
sign- and small changes tend to be followed by small changes’.  

The term volatility clustering is attributed to such clustered changes in prices.

Mandelbrot, Benoit B. (1963) The variation of certain speculative prices. Journal of Business. Vol 36, pp 
394-411

The S&P 500 
is a value 
weighted 
index 
published 
since 1957 of 
the prices of 
500 large cap 
common 
stocks actively 
traded in the 
United States. The S&P 500 Index for March 1999-April 7, 2009
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The world has changed and it is like

24

Financial 

Markets

Financial 

News

Financial 

Traders

describe

write

report

analyse

affect

use communicateFinancial

LanguageFinancial 

Reporters

restrict

survey
Blog

& Blogs

Blog

Bloggers

Bloggers



Notes on Prospect Theory: 
Framing

Kahneman, D & Tversky, A. (2000). Choices, Values, and Frames.  In (Eds.) D. Kahneman, & A. 
Tversky. Choices, Values, and Frames.  Cambridge, New York: Cambridge University Press. pp 1-
16 

Framing of Outcomes:

‘Risky prospects are characterized by their possible 
outcomes and by the probabilities of these outcomes.  The 
same option can be framed in different ways.   For 
example, the possible outcome of a gamble can be framed 
either as gains or losses relative to the status quo or as 
asset positions that incorporate initial wealth or as asset 
positions that incorporate initial wealth.  Invariance 
requires that such changes in the description outcomes 
should not alter the preference order’ (Kahneman and 
Tversky 2000:4) (Emphasis added)  

Notes on Prospect Theory: 
Framing

Kahneman, D & Tversky, A. (2000). Choices, Values, and Frames.  In (Eds.) D. Kahneman, & A. 
Tversky. Choices, Values, and Frames.  Cambridge, New York: Cambridge University Press. pp 1-
16 

Framing of Outcomes:

Imagine that the U.S. is preparing for the outbreak of an 
unusual Asian disease, which is expected to kill 600 people.  
Two alternative programs to combat the disease have been 
proposed. Assume that the exact scientific estimates of the 
consequences are as follows:

If Program A is adopted, 200 people will be saved.

If Program B is adopted, there is 1/3 probability that 600 
people will be saved and 2/3 probability that no people will 

be saved.

Which of the two programs would you favor?
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Values, and Frames.  Cambridge, New York: Cambridge University Press. pp 1-16 

Framing of Outcomes:

Imagine that the U.S. is preparing for the outbreak of an unusual 
Asian disease, which is expected to kill 600 people.  Two alternative 
programs to combat the disease have been proposed. Assume that 
the exact scientific estimates of the consequences are as follows:

In Kahneman and Tversky (2000:5) the results were

B: 1/3 chance 600 be saved; 2/3 

chance all die

A: 200 people will be saved

Your responseProgram

Notes on Prospect Theory: 
Framing

Kahneman, D & Tversky, A. (2000). Choices, Values, and Frames.  In (Eds.) D. Kahneman, & A. Tversky. Choices, 
Values, and Frames.  Cambridge, New York: Cambridge University Press. pp 1-16 

Framing of Outcomes:

Imagine that the U.S. is preparing for the outbreak of an unusual 
Asian disease, which is expected to kill 600 people.  Two alternative 
programs to combat the disease have been proposed. Assume that 
the exact scientific estimates of the consequences are as follows:

In Kahneman and Tversky (2000:5) the results were

28%B: 1/3 chance 600 be saved; 2/3 

chance all die

72%A: 200 people will be saved

Poll ResultsProgram
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Framing

Kahneman, D & Tversky, A. (2000). Choices, Values, and Frames.  In (Eds.) D. Kahneman, & A. Tversky. Choices, 
Values, and Frames.  Cambridge, New York: Cambridge University Press. pp 1-16 

Framing of Outcomes:

Imagine that the U.S. is preparing for the outbreak of an unusual 
Asian disease, which is expected to kill 600 people.  Two alternative 
programs to combat the disease have been proposed. Assume that 
the exact scientific estimates of the consequences are as follows:

In Kahneman and Tversky (2000:5) the results were

D: 1/3 chance that nobody will 

die; 2/3 chance all 600 will die

C: 400 people will die

Your responseProgram

Notes on Prospect Theory: 
Framing

Kahneman, D & Tversky, A. (2000). Choices, Values, and Frames.  In (Eds.) D. Kahneman, & A. Tversky. Choices, 
Values, and Frames.  Cambridge, New York: Cambridge University Press. pp 1-16 

Framing of Outcomes:

Imagine that the U.S. is preparing for the outbreak of an unusual 
Asian disease, which is expected to kill 600 people.  Two alternative 
programs to combat the disease have been proposed. Assume that 
the exact scientific estimates of the consequences are as follows:

In Kahneman and Tversky (2000:5) the results were

78%D: 1/3 chance that nobody will 

die; 2/3 chance all 600 will die

22%C: 400 people will die

Poll ResultsProgram



Notes on Prospect Theory: 
Framing

Framing of Outcomes:

Failure of invariance against changes in description.  Spot the 
difference between A & C and B &D. The failures are common to 
expert and naïve; failures persist when A,B, C and D are asked within 
minutes of each other

28%B: 1/3 chance 600 be saved; 2/3 

chance all die

78%D: 1/3 chance that nobody will die; 2/3 

chance all 600 will die

22%C: 400 people will die

72%A: 200 people will be saved

Poll ResultsProgram
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Statistical Independence of Changes in Market 
Sentiment

Is there a rapid rate of change in market 
sentiment (the flightiness in the change)?
Should we, could we study changing sentiment 
and– do ‘large changes [in sentiment] tend to be 
followed by large changes –of either sign- and 
small changes tend to be followed by small 
changes’.  

Is there a volatility clustering in market 
sentiment as there is in price clustering?
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I would like to discuss the hypothesis –that the of the changes in frequency distribution of 

affect words in texts describing an asset is somehow synchronised with the changes in the 

actual value of the assets. Furthermore, I would like to argue that the standard deviation 

of the rate of change indicates when the asset values switch ‘regime’ – profitable to loss-

making, loyal to treacherous. 

The rate of change and the standard deviation of the rate of change of the value of an 

asset are key to current concerns in finance studies, especially in asset dynamics: Let pt be 

the price of an asset today and pt-1 the price yesterday, then the (compounded) ‘return’ or 

change rt is described as:

)

1

log(

−

≈

t
p

t
p

t
r

If the price today is higher than yesterday, the ratio is greater than and the logarithm of 

any number greater than ONE is positive – hence a positive return; conversely if the price is 

less today than yesterday, then the ratio is less than ONE and the return is negative
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The rate of change and the standard deviation of the rate of change of the value of an asset are key to current 
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The rate of change and the standard deviation of the rate of change of the frequency of sentiment 

words may show similar variation as the corresponding variables for prices – this is a current concerns 

in behavioural finance both in academic research and in commercial sentiment analysis systems: Let ft

be the frequency of a class of affect words (positive/negative, strong/weak, active/passive) today and 

ft-1 the frequency of then same class of words yesterday, then the (compounded) ‘return’ or change rt

is described as:
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t
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t
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If the frequncy today is higher than yesterday, the ratio is greater than and the logarithm of any number 
greater than ONE is positive – hence a positive return; conversely if the price is less today than yesterday, 
then the ratio is less than ONE and the return is negative.

The standard deviation of the rate of change is given as
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WE can now compare the dimensionless entities

Asset Dynamics Affect Dynamics
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Statistical Independence of Changes in Market Sentiment
Is there a rapid rate of change in market sentiment (the flightiness in the change)?
Should we, could we study changing sentiment and– do ‘large changes [in sentiment] tend to be followed by large 
changes –of either sign- and small changes tend to be followed by small changes’.  

Is there a volatility clustering in market sentiment as there is in price clustering?

Frequency of Positive Sentiment Words in New York Times Jan 1996-

April 2008
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Statistical Independence of Changes in Market Sentiment
Is there a rapid rate of change in market sentiment (the flightiness in the change)?
Should we, could we study changing sentiment and– do ‘large changes [in sentiment] tend to be followed by large 
changes –of either sign- and small changes tend to be followed by small changes’.  

Is there a volatility clustering in market sentiment as there is in price clustering?
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Mandelbrot, Benoit B. (1963) The variation of certain speculative prices. Journal of Business. Vol 36, pp 
394-411

The theory that espouses that returns are distributed normally, so 99% of the returns will be 

within 3 standard deviations – and risk was thus calculated for many assets

How markets change?

40Kumar, Alok., and Lee, Charles, M.C.  (2007). Retail Investor Sentiment and Return Comovements. 
Journal of Finance.  Vol 59 (No.5), pp 2451-2486G

The correlated trading activities
of noise traders may induce co-
movements and arbitrage forces
may not fully absorb these
correlated demand shocks.

The dynamic interplay between
noise traders and rational 
arbitrageurs establishes prices.

Alternative 
View: Exuberant 
Market

Demand shocks or shifts in
investor sentiment plays no role 
[in price changes] because the
actions of arbitrageurs readily
offset such shocks.

The current price of a stock
closely reflects the present 
value of its future cash flows. 
The correlations in the returns 
of two assets arise from
correlations in the changes in 
the assets’ fundamental values

‘Traditional’
View: 
Rational 
Markets 

Mixing commitments 
and conventions-

Role of sentiment?

Terminological 
Conventions- Why 

prices change?

Ontological 
Commitment



How markets change?

41Robert F. Engle III (2003). RISK AND VOLATILITY: ECONOMETRIC MODELS AND FINANCIAL 
PRACTICE.  Nobel Lecture, December 8, 2003

Clustered events: Many 

inventions streaming in; global 
summits; governmental inquiries; 

Weeks or 
Months

Medium Duration 
Volatility

Price Discovery:  When agents 

fail to agree on a price and suspect 
that other agents have 
insights/models better than his or 
her.  Prices are revised upwards or 
downwards quite rapidly.  

Few days or 
minutes

High Frequency 

Single inventions or unique 
events that may benefit firms in 
the longer term 

Several years 
or longer.

Slow 

Information  FlowClustering CycleVolatility Clustering 
Type

‘Why it is natural for news to be clustered in time, we must be more 
specific about the information flow’ (Engle 2003:330)

How the affect content of news changes markets?

42

• ‘The ability to forecast financial market 
volatility is important for portfolio selection 
and asset management as well for the pricing 
of primary and derivative assets’.

• The asymmetric or leverage volatility 
models: good news and bad news have 
different predictability for future 
volatility.

Engle, R. F. and Ng, V. K (1993).   Measuring and testing the impact of news on volatility, Journal of 
Finance Vol. 48, pp 1749—1777.



How the affect content of news changes markets?

43

• News Effects 

– I: News Announcements Matter, and Quickly;

– II: Announcement Timing Matters

– III: Volatility Adjusts to News Gradually

– IV: Pure Announcement Effects are Present in 
Volatility

– V: Announcement Effects are Asymmetric –
Responses Vary with the Sign of the News;

– VI: The effect on traded volume persists longer 
than on prices.

Andersen, T. G.,  Bollerslev,  T., Diebold, F X., & Vega, C.  (2002).  Micro effects of macro 
announcements: Real time price discovery in foreign exchange.  National Bureau of Economic 
Research Working Paper 8959, http://www.nber.org/papers/w8959

Motivation: Inverting words, worlds, fact and fiction

44Verschuuren, G. M. N. (1986).  Investigating the Life Sciences: An Introduction to the Philosophy of Science.  Oxford: 
Pergamon Press.

a contemporaneous 
phenomenon with borders 
between the species 
(Darwin) 

an absolute phenomenon 
that has been determined 
in the past (Linnaeus)

Species:

The distinction between species

a compression during 
systole of the heart 
(Harvey) 

an explosion during 
diastole of the heart 
(Descartes)

Heartbeat:

Blood circulation is caused by

The mass of the object 
increases by gaining 
oxygen from air 
(Lavoisier)

That the mass of the 
object decreases by 
losing phlogiston to air 
(Priestley)

Combustion: 

The burning of an object means

a turning earth (Kepler)a rising Sun (Brahe)Solar Cycle:

Sunrise is caused by

something exerts 
'attraction' (Galileo)

an in-built tendency to 
move (Aristotle)

Motion:

Objects move because of 

The new ‘truth’The old ‘truth’Term/‘Concept'



Motivation: Inverting words, worlds, fact and 
fiction

Amer. Econ. 
Rev. Vol. 58, 
pp 531, 

1968

Quarterly  
Journal. 
Econ. Vol 9, 
pp 412, 

1895

in insurance has, in 
fact, little to do with 
morality, but can be 
analyzed with 
orthodox economic 
tools. 

.

‘moral hazard’It will also be shown 
that the problem of

moral hazardsLack of moral 
character gives rise to 
a class of risks known 
by insurance men as 

Inverting definitions

Corpus Creation

46

I have used the Lexis-Nexis Service to create newspaper corpora by keyword 

based search conducted by the L-N search engine on a set of newspapers from 

library of thousands of newspaper across the world. 



Corpus Creation

47

Corpus Creation

48

Other formal text corpora, journal papers, monographs, 
were created using electronic librararies like Elsevier and 
others;

Blog corpora were created using text robots;

Keyword-based corpus creation is critical for content 
analysis where texts are treated as collateral to a time series 
of numbers or images.  The keywords, like highly 
domesticated cats, do bring in some strange stuff – letters to 
the editor, advertisments and so on. 



Collateral Dictionaries of Affect
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Other formal text corpora, journal papers, monographs, 
were created using electronic librararies like Elsevier and 
others;

Blog corpora were created using text robots;

Keyword-based corpus creation is critical for content 
analysis where texts are treated as collateral to a time series 
of numbers or images.  The keywords, like highly 
domesticated cats, do bring in some strange stuff – letters to 
the editor, advertisments and so on. 

Collateral Dictionaries of Affect 

One of the pioneers of political 
theory and communications in the 
early 20th century, Harold Lasswell, 
has used sentiment to convey the 
idea of an attitude permeated by 
feeling rather than the undirected 
feeling itself.  (Adam Smith’s original 
text on economics was entitled A 
Theory of Moral Sentiments).



Collateral Dictionaries of Affect 

Laswell and colleagues looked at the 
Republican and Democratic party 
platforms in two periods 1844-64 and 
1944-64 to see how the parties were 
converging and how language was used to 
express the change.  

Laswell created a dictionary of affect
words (hope, fear, and so on) and used the 
frequency counts of these and other words 
to quantify the convergence. 

Content and Text Analysis

http://en.wikipedia.org/wiki/Content_analysis

Ole Holsti (1969) offers a 
broad definition of content 
analysis as "any technique for 
making inferences by 
objectively and systematically 
identifying specified 
characteristics of messages."



Content and Text Analysis

http://en.wikipedia.org/wiki/Content_analysis

Collateral Dictionaries of Affect

‘Modern’ day dictionaries of affect: Emotion 
as dimension and emotion as ‘finite 
category’; Osgood Semantic Differential

—good–bad axis: termed the dimension of 
valence, evaluation or pleasantness
—active–passive axis: termed the 
dimension of arousal, activation or intensity)
—strong–weak axis: termed the dimension 
of dominance or submissiveness)



‘Modern’ day dictionaries of affect are used in 
computing the frequency of sentiment words in a text 
and the attempt usually is ensure that one picks up 
sentences that pick up the ‘correct’/unambiguous 
sense of the sentiment word

—General Inquirer [Stone et al. 1966];
—Dictionary of Affect [Whissell 1989];
—WordNet Affect [Strappavara and Valitutti 2004];
—SentiWordNet [Esuli and Sebastiani 2006].

Collateral Dictionaries of Affect

Automatic Analysis of Texts:
Natural Language Processing

The General Inquirer is a software system for 
analysing texts for ascertaining the psychological 
attitude/orientation/behaviour of the writer of a 
text as implicit in his or her writing.

The system has a large database of words and each word 
is tagged primarily in terms of whether the word is 
generally used positively or negatively.  

But there are many fine gradations within the tags –
ranging from tags to describe active/passive orientation 
and whether the word belongs to a specific subject 
category like economics, or that the word is used usually 
by academics or found in legal documents



Automatic Analysis of Texts:
Natural Language Processing

General Inquirer Categories

submission to authority or power, dependence on others, 
vulnerability to others, or withdrawal. 

284Submit

Negative755Weak

concern with hostility or aggressiveness833Hostile

Positive689 Power

implying strength1902Strong 

an attitude or concern with hostility or aggressiveness833Hostile

Negative outlook1160Ngtv

affiliation or supportiveness.557 Affil

positive outlook1045 Pstv

negative outlook2,291 Negativ

positive outlook. 1,915 Positiv

MeaningNo. of 
Words

Name

Tetlock et al (2005, forthcoming)  have examined whether a 
simple quantitative measure of language can be used to 
predict individual firms’ accounting earnings and stock 
returns :

The three findings suggest that 
linguistic media content captures 
otherwise hard-to-quantify aspects of 
firms’ fundamentals, which investors 
quickly incorporate in stock prices.

Automatic Analysis of Texts:
Natural Language Processing

The use of General Inquirer Categories in Sentiment Analysis

Tetlock, Paul C. (forthcoming). Giving Content to Investor Sentiment: The Role of Media in the StockMarket.  Journal of Finance.
Paul C. Tetlock , Saar-Tsechansky, Mytal, and Mackskassy, Sofus (2005).  More Than Words: Quantifying Language to Measure Firms’
Fundamentals.  (http://www.mccombs.utexas.edu/faculty/Paul.Tetlock/papers/TSM_More_Than_Words_09_06.pdf)



Automatic Analysis of Texts:
Natural Language Processing

The use of General Inquirer Categories in Sentiment Analysis

Tetlock, Paul C. (2008). Giving Content to Investor Sentiment: The Role of Media in the StockMarket.  Journal of Finance.
Paul C. Tetlock , Saar-Tsechansky, Mytal, and Mackskassy, Sofus (2005).  More Than Words: Quantifying Language to Measure Firms’
Fundamentals.  (http://www.mccombs.utexas.edu/faculty/Paul.Tetlock/papers/TSM_More_Than_Words_09_06.pdf)

A regression analysis suggests the (lagged) correlation between the 
Dow-Jones Average and bad news and traded volume.  The ‘bad news’
index depends upon the count of words that are included in the 
‘negative’, ‘weak’ and ‘pessimistic’ categories in the General Inquirer 
dictionary. 

Dictionaries of Affect used in 



Dictionaries of Affect used in 

Corpus Creation: Time Series

62

Reuters/Thomso
n Datastream
can provide 
access to more 
than 140 million 
time series, over 
10,000 datatypes
and over 3.5 
million 
instruments and 
indicators, 
across all asset 
classes. 



Experiments: The story of credit crunch
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The variation in the number of stories in the New York Times containing the 

word “credit crunch” published between 1980-2008

14954 

(156)

771111410# Stories

20082007200620052004200320022001Year

208334723114143784# Stories

2000199919981997199619951994199319921991Year

119596335844720# Stories

Decade 

Total

1990198919881987198619851984198319821981Year

Experiments: The story of credit crunch
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"Credit Crunch": Return & Volatility in the # of stories in the NYT

0

20

40

60

80

100

120

140

160

1980 1985 1990 1995 2000 2005 2010

Year

N
u
m
b
e
r

-300.00%

-200.00%

-100.00%

0.00%

100.00%

200.00%

Stories 

Return

Volatility 

)log(
1−

=
ttt
ppr

2

1

)(
1

1
∑
=

−
−

−
=

n

k
kt

rr
n

ν

The variation in the number of stories in the New York Times containing the 
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Experiments: The story of the Celtic Tiger

Distribution of stories in our Irish Times Corpus –comprising 

texts that contain the keywords Ireland OR Irish AND 

economy/economics

1351531201013241522065TOTAL

23410132720053060634622000

25037637720042958734471999

25041537720032965314651998

25661336720022597483951997

36002656220011659372961996

No. of 

Words

No. of 

StoriesYear

No. of 

Words

No. of 

StoriesYear
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Experiments: The story of the Celtic Tiger: 
Return and volatility of the distribution of positive affect words over 10 years
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Experiments: The story of the Celtic Tiger: 
Return and volatility of the distribution of negative affect words over 10 years
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Changes in the historical volatility in the positive and negative affect 

series and in the ISEQ Index. Negative sentiments vary dramatically.

Experiments: The story of the Celtic Tiger: 
Return and volatility of the distribution of affect words over 10 years



The method used in this analysis of sentiments is 
based on the use of a thesaurus of affect words and 
on the computation of the rate of change of these 
words over time in a diachronically organized 
corpus of texts. A corpus based analysis of news 
about comprising Islam and Muslim as keywords 
is presented covering three important periods –
calendar years 1991, 1999 and 2007 (circa 700,000 
words) from one of the most prestigious US-based 
newspapers, The New York Times.

Experiments: Attitudes towards ‘religious’ groups

Experiments: Attitudes towards religious groups



Experiments: Attitudes towards religious groups:

The RETURN

Experiments: Attitudes towards religious groups:

The VOLATILITY



How volatility travels across the world.  This study is based on
the analysis of 

(a) diachronic corpora of selected financial texts using (New York Times, 
Süddeutsche Zeitung , Irish Times);
(b) 4 major stock market indices (S&P 500, Nikkei, DAX-30, and ISEQ);
(c) 3 consumer confidence surveys (Michigan, German Consumer 
Confidence, Irish Consumer Confidence Surveys). extending the analysis 
further, we have included financial
(d) extending the analysis further, we have included financial blogs in 

German. 

The probability distributions of returns and associated volatility 
of affect time series and stock market time series.
The basis of affect analysis is the use of GI Dictionary. 

Experiments: Transmission of Volatility Across G7

•Examination Of Sentiment, Consumer Confidence & Market Performance 

Within Ireland, Japan and US From 1996-2005

Region Start Date End Date Frequency No. Of Returns

Stock Market Indices

ISEQ 25 Ireland 02/01/1996 31/12/2005Daily 2517

Nikkei 225 Japan 04/01/1996 31/12/2005Daily 2770

S&P 500 USA 03/01/1995 30/12/2005Daily 2770

Consumer Confidence Indices

ESRI CSI Ireland Feb-96 Dec-05Monthly 119

Michigan USA Jan-95 Dec-05Monthly 131

CCI Japan Mar-95 Dec-05Monthly 57

Affect Word Frequency In Financial News

Irish Times Ireland 02/01/1996 31/12/2005Daily 2052

New York Times USA 02/01/1996 31/12/2005Daily 2052

74

Experiments: Transmission of Volatility Across G7



Range Normal (a) ISEQ (b) S&P (c) Nikkei (d) Average (e) Diff. (e-a) 

0 To 0.25 19.74% 27.29% 26.43% 25.10% 26.62% 6.88%

0.25 To 0.5 18.55% 23.80% 21.23% 19.60% 21.63% 3.08%

0.5 To 1 29.98% 28.09% 28.05% 28.30% 27.59% -2.39%

1 To 1.5 18.37% 11.56% 12.78% 15.00% 13.08% -5.29%

1.5 To 2 8.81% 4.61% 6.17% 6.90% 5.77% -3.04%

2 To 3 4.28% 3.34% 3.94% 4.10% 3.95% -0.33%

3+ 0.27% 1.31% 1.41% 1.00% 1.43% 1.16%
Non-Normal Frequency Distributions Of Financial Returns 
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Experiments: Transmission of Volatility Across G7:
Frequency Distribution of Daily Returns

Range

Normal 

(a) CSI (b) 

Uni. Mich

(c) CCI (d) 

Average 

(e) Diff. (e-a) 

0 To 0.25 19.74% 26.89% 18.32% 15.79% 17.06% -2.68%

0.25 To 0.5 18.55% 18.49% 25.19% 19.30% 22.24% 3.69%

0.5 To 1 29.98% 28.57% 32.06% 35.09% 33.57% 3.59%

1 To 1.5 18.37% 12.61% 14.50% 22.81% 18.66% 0.29%

1.5 To 2 8.81% 5.88% 3.05% 1.75% 2.40% -6.41%

2 To 3 4.28% 7.56% 6.11% 5.26% 5.69% 1.41%

3+ 0.27% 0.00% 0.76% 0.00% 0.38% 0.11%
76

Experiments: Transmission of Volatility Across G7:
Frequency Distribution of Monthly Consumer Confidence



Range Normal %Pos %Neg

Averag

e Difference

0 To 0.25 19.74% 24.07% 23.12% 23.59% 3.85%

0.25 To 0.5 18.55% 21.69% 22.13% 21.91% 3.36%

0.5 To 1 29.98% 30.32% 29.74% 30.03% 0.05%

1 To 1.5 18.37% 13.31% 13.79% 13.55% -4.82%

1.5 To 2 8.81% 5.27% 5.30% 5.29% -3.52%

2 To 3 4.28% 4.02% 4.65% 4.33% 0.05%

3+ 0.27% 1.32% 1.28% 1.30% 1.03%

Standardised Irish Times Daily Polar Affect Returns 1996-2005
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Experiments: Transmission of Volatility Across G7:
Frequency Distribution of Daily Affect Returns - IT

Range Normal %Pos %Neg Average Difference

0 To 0.25 19.74% 23.20% 23.79% 23.50% 3.76%

0.25 To 0.5 18.55% 21.07% 21.19% 21.13% 2.58%

0.5 To 1 29.98% 30.43% 29.54% 29.99% 0.01%

1 To 1.5 18.37% 14.37% 14.64% 14.50% -3.87%

1.5 To 2 8.81% 5.84% 6.46% 6.15% -2.66%

2 To 3 4.28% 4.12% 3.50% 3.81% -0.47%

3+ 0.27% 0.98% 0.89% 0.93% 0.66%
78

Standardised New York Times Polar Affect Returns 1996-2005

Experiments: Transmission of Volatility Across G7:
Frequency Distribution of Daily Affect Returns - NYT

Experiments: Transmission of Volatility Across G7:
Frequency Distribution of Daily Affect Returns - NYT



Results: Frequency Distribution-Summary

•In All Three Series We Can See The Series Are Not Normally 

Distributed 

•All Series Contain More Extreme Values Within the Range ȓ±3σ

•Frequency Distributions Across New York Times and Irish Times 

are Comparable and Highly Correlated 
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80

100%100%100%100%100%100%

2.36%0.94%1.69%0.47%0.83%0.27%3+

1.44%4.14%3.57%4.38%3.55%4.28%3to2

3.02%7.15%4.70%8.76%7.34%8.81%2to1.5

10.24%14.77%11.67%15.74%15.74%18.37%1.5to1

27.17%29.82%30.01%31.12%33.14%29.98%1to0.5

22.31%20.41%23.61%19.41%19.88%18.55%0.5to0.25

33.46%22.77%24.74%20.12%19.53%19.74%0.2

5

to0

NegativePositiveNegativePositiveBetween

DAXSüddeutsche

Zeitung

BlogsNormal

Probability 

Distribution

Experiments: Transmission of Volatility Across G7:
Frequency Distribution of German Stylised Variables
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http://www.pbs.org/newshour/indepth_coverage/business/moralhazard/

Experiments: The lexico-genesis of Moral Hazard
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Experiments: The lexico-genesis of Moral Hazard



83Roger Lowenstein  (2000) When Genius Failed: The Rise and Fall of Long-Term Capital 
Management.  New York: Random House

Experiments: The lexico-genesis of Moral Hazard –
history repeats

84

The IMF, of course, denies this. In a paper titled "IMF Financing and 
Moral Hazard", published June 2001, the authors - Timothy Lane and 
Steven Phillips, two senior IMF economists - state:

"... In order to make the case for abolishing or drastically 
overhauling the IMF, one must show ... that the moral 
hazard generated by the availability of IMF financing 
overshadows any potentially beneficial effects in 
mitigating crises ... Despite many assertions in policy 
discussions that moral hazard is a major cause of financial 
crises, there has been astonishingly little effort to provide 
empirical support for this belief."

Experiments: The lexico-genesis of Moral Hazard
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I wrote to Mr King and said 
that I was baffled to hear a 
bank governor was using 
the very apt term moral 
hazard and got this reply

Experiments: The lexico-genesis of Moral Hazard
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Experiments: The lexico-genesis of Moral Hazard



87

Experiments: The lexico-genesis of Moral Hazard -
Definitions
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Experiments: The lexico-genesis of Moral Hazard



89
http://www.economist.com/RESEARCH/ECONOMICS/alphabetic.cfm? 

Experiments: The lexico-genesis of Moral Hazard -
Definitions

moral hazard unwillingness to repay

adverse selection stuck with bad payers

90

Experiments: The lexico-genesis of Moral Hazard -
Definitions

Insurance Companies generally have kinds of 
problems:
(1) People come in different types:
High risk/Low risk, Careful/sloppy, 
healthy/unhealthy.
The customers know something the company doesn’t. 
= ADVERSE SELECTION� stuck with bad payers

(2) People take actions the company does not see:
Drive carefully/not, Exercise/not, work hard/not.
The customers do something the company doesn’t.       
= MORAL HAZARD � unwillingness to repay

http://www.homepages.ucl.ac.uk/~uctpmwc/www/TEACHING/PPEA/6_Moral%20Hazard%20and%20Adverse%20Selection.pdf
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Keyword in ContextHeadlineDate

and encourage "moral hazard," 
where companies feel more ...

Bernanke: economy [..in] 
'severe contraction'

24 
Feb

and encourage "moral hazard." 
That's when companies

Fed launches bold $1.2T effort to revive 
economy

23 
Feb

shareholders are wiped out is no 
deterrent, and moral hazard will 
live on

Financial Bookshelf: Wall Street and Mr. 
Buffett

23 
Feb

and encourage "moral hazard," 
where companies

Bernanke vows to do all he can to revive 
economy 

18 
Feb

and encourage "moral hazard," 
where companies feel more 

Bernanke vows more transparency10 
Feb

and encourage "moral hazard," 
where companies

Fed ready to provide fresh aid to revive 
economy 

28 
Jan

and encourage "moral hazard," 
where companies ...

Fed expected to keep rates at record lows25 
Jan

the special lending programs has 
created […] "moral hazard.". "To

Fed official expects start of recovery in 
2nd half ...

14 
Jan

Experiments: The lexico-genesis of Moral Hazard - Definitions
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Experiments: The lexico-genesis of Moral Hazard -
Definitions



93

There is such a thing as orderly insolvency but moral 

hazard must not go so far that these activities, which are 

in the broadest and best sense speculative, should be 

underpinned by the state. (21 October 1998; Hansard, 

Treasury Committee)

Moral legitimacy of geo-engineering the planet. Dr 

Santillo described the speculative promise of geo-

engineering technologies as a 'moral hazard', with the 

potential to reinforce societal behaviours that impact 

negatively on the present climate (18 March 2000; 

Hansard, Skills Committee).

Experiments: The lexico-genesis of Moral Hazard

Transfer to other domains
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Experiments: The lexico-genesis of Moral Hazard –
transfer

Economic relationships often have the form of a Principal 

who contracts with an Agent to take certain actions that 

the principal cannot observe directly.

Principal Agent Hidden Action

physician patient exercise

employer employee effort

stockholder manager strategy

insurer insuree caution

bank borrower effort

http://www.homepages.ucl.ac.uk/~uctpmwc/www/TEACHING/PPEA/6_Moral%20Hazard%20and%20Adverse%20Selection.pdf



1881, Journal 
of the Royal 
Statistical 
Society. Vol. 44
pp 515 

of the business 
can only be 
compassed by 
judgment and 
experience. 

moral 
hazard

The 

too great to be 
incurred in the 
present state of 
society.

1875 
American 
Cyclopedia. Vol. 
X. 430/2 

moral 
hazard

If the contracts to pay the 
ascending scale of [insurance] 
premiums extended for many 
years or for life [healthy people 
will discontinue, but frailer 
people will continue] Here is a 

Experiments: The lexico-genesis of Moral Hazard –
The origins

Amer. Econ. 
Rev. Vol 58, 
pp 531, 1968 

in insurance 
has, in fact, 
little to do with 
morality, but 
can be 
analyzed with 
orthodox 
economic 
tools. 

moral hazardsthe problem of

Q. Jrnl. Econ.
Vol 9, pp
412, 1895

moral hazardsLack of moral character 
gives rise to a class of 
risks known by 
insurance men as 

Experiments: The lexico-genesis of Moral Hazard –
the evolution
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Maximilian’s Debt Sovereign debt floated by the Emperor 
of Mexico, bought in huge numbers by French investors, 
repudiated by the Institutional Revolutionary Party in 
1867, French investors expected to be bailed out by the 
French state;

Russian Debt: Sovereign debt floated by Tsar Nicholas; 
bought in huge numbers by Fench investors; repudiated by 
the Soviet Communists in 1918; French investors expected 
to be bailed out by the French state 

Oosterlinkc, K., and Landon-Lane, J. S. (2006) Hope Springs Eternal – French Bondholders and 
the Soviet Repudiation (1915–1919). Review of Finance (2006) 10: 505–533

Experiments: The lexico-genesis of Moral Hazard –
history repeats 

98

Experiments: The lexico-genesis of Moral Hazard –
history repeats 
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Moral Hazard
Alan Greenspan freely admitted that by orchestrating 
a rescue of Long-Term [Capital Management, c.1991], 
the Fed had encouraged future risk takers and 
perhaps increased the odds of a future disaster. "To be 
sure, some moral hazard, however slight, may have 
been created by the Federal Reserve's involvement," 
the Fed chief declared. However, he judged that such 
negatives were outweighed by the risk of "serious 
distortions to market prices had Long-Term been 
pushed suddenly into bankruptcy."

Roger Lowenstein  (2000) When Genius Failed: The Rise and Fall of Long-Term Capital 
Management.  New York: Random House

Experiments: The lexico-genesis of Moral Hazard –
history repeats
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Moral Hazard
If one looks at the Long-Term episode in 
isolation, one would tend to agree that the 
Fed was right to intervene, just as, if 
confronted with a suddenly mentally 
unstable patient, most doctors would 
willingly prescribe a tranquilizer. The risks 
of a breakdown are immediate; those of 
addiction are long term.

Roger Lowenstein  (2000) When Genius Failed: The Rise and Fall of Long-

Term Capital Management.  New York: Random House

Experiments: The lexico-genesis of Moral Hazard –
history repeats
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Moral Hazard
I created a corpus of texts, drawn from the 
New York Times – texts with keywords 
‘Moral’ & ‘Hazard’: 159 texts with 210776 
tokens

Roger Lowenstein  (2000) When Genius Failed: The Rise and Fall of Long-

Term Capital Management.  New York: Random House

Experiments: The lexico-genesis of Moral Hazard –
history repeats
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11628112009

73021582008

16306172007

93912006

1413792005

736122004

624972003

28145102002

16462112001

301242000

692781999

17240131998

933981997

Total No. of TokensNo of StoriesYear
Experiments: The 

lexico-genesis of Moral 
Hazard – a mini case 

study

Number of 
stories in 
the NYT 
comprising 
two 
keywords 
moral and 
hazard over 
a 12 year 
period
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Experiments: The lexico-genesis of Moral Hazard –
a mini case study

0.00.40.6hazards

-0.20.3hazardous

3.40.20.1hazard

1.70.21.6morality

6.00.31.7morally

1.50.21.6morals

3.50.21.3moral

NYTIrish TimesNYT

Moral 

HazardCeltic TigerMuslim 

CorpusKeyword

z-score of 
frequency for  
the keywords 
moral and 
hazard together 
with the 
inflected forms 
in our three 
corpora
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Experiments: The lexico-genesis of Moral Hazard –
a mini case study

Statistically significant  

collocates of the keyword 

moral –organised by our 

system automatically into 

a conceptual hierarchy 

using Protégé ontology 

building system. 
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6.7%5.5%11628112009

6.8%4.4%73021582008

6.5%4.9%16306172007

9.6%5.9%93912006

6.6%4.1%1413792005

9.6%8.1%736122004

6.7%4.3%624972003

6.6%3.9%28145102002

7.7%4.5%16462112001

7.2%6.6%301242000

7.2%5.4%692781999

6.6%4.9%17240131998

6.0%3.7%933981997

PositiveNegativeTotal No. of TokensNo of StoriesYear

Experiments: The lexico-genesis of Moral Hazard –
a mini case study

Results: Frequency Distribution-Summary
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Research in Finance and Business 
Studies

Much of the work in economic and 
political sentiment analysis uses proxies 
– timings of key incidents, election 
results, dates of catastrophic events- and 
correlates with market behaviour or 
societal behaviour.  Without reference to 
the discourse about the events.



Results: Frequency Distribution-Summary
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Research in Finance and Business 
Studies

The newer work in Behavioural Economics and 
Finance, Investigator Psychology,  focuses on 
the choices exercised by humans when faced 
with some uncertainty.   This research shows 
that risk-averse and risk-seeking behaviour is 
part of human nature.  This research includes 
references to cognition and affect, but without 

reference to the discourse about the events.

Results: Frequency Distribution-Summary
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Research in Information Extraction 
and Natural Language Processing

Much of the work in information extraction 
deals with the discourse about the  events 
(in blogs, newspapers) at  different levels of 
linguistic description – lexical, syntactic, 
‘semantic’- without reference to the 
quantitative details related to the events –
price movements, election results, death 
tolls, population dynamics.


