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Executive Summary
Approach
One of the difficulties that arises when choosing case studies of risk amplification
concerns the standard to be applied in determining whether a particular issue has been
amplified. The social amplification framework indicates that risk issues can be treated
in a manner that is ‘out of proportion’. There is no objective standard as to what
counts as proportionate treatment of a risk issue and so the selection of case studies is
not straightforward. The research reported here considered three stories. The first
concerned genetically modified foods and organisms, the second concerned the link
between Bovine Spongiform Encepalopathy (BSE) and Creutzfeld Jacob’s
Disease(CJD), and the third concerned the Sellafield nuclear fuel processing plant.
These stories were selected because of the very strong levels of disagreement as to
whether or not the treatment of the risks was in proportion to the hazards posed. Some
groups and individuals took the view that public perceptions of the risks to health and
the environment were ‘out of proportion’, and therefore amplified, whereas others
argued that they were entirely in proportion’.
The research reported here applied three complementary approaches to three riskrelated stories. The first approach involved a rudimentary, low-level analysis of the
words used in media treatment of risk-related stories. The second approach adopted a
higher level of analysis; it focused on aspects of the writing style of journalists who
made significant contributions to the treatment of a particular story. The third
approach used an experimental simulation to examine some of the key ingredients of
stories that ‘capture the public mood’.
The primary type of content analysis used in this research is lexical content analysis. In
lexically based content analysis the recording unit is at the level of the individual word,
that is, analysis is based mainly on the words used in a piece of text. Two software
programs for lexical content analysis were used: Diction and SLIWC.
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Diction scans printed text and classifies each word into 31 pre-defined dictionaries.
The 31 dictionaries are used to score each piece of text in terms of the Tenacity,
Ambivalence etc. of the language used. For example, the dictionary used to calculate a
Hardship score for a piece of text contains words associated with natural disasters
(earthquake, tornado, pollution), hostile actions (killers, enemies, vices), and normal
human fears (grief, unemployment, apprehension). The initial computation results in
31 dictionary variables and four calculated variables (Insistence, Embellishment,
Variety and Complexity). Diction performs a secondary computation which further
refines the 35 variables to five composite variables: Certainty, Optimism, Activity,
Realism and Commonality. Definitions and descriptions of the Diction composite
variables and sub-variables can be found in Appendix 1.
The Diction program was originally designed for the purpose of assessing political
language. The second program, SLIWC is more sensitive to emotional and
psychological language in a text. It analyses text against 71 variables. These comprise
17 linguistic dimensions (e.g., word count, percentage of pronouns, negations), 25
word categories that tap psychological constructs (e.g., affect, cognition), 10 categories
concerned with ‘relativity’ (e.g., time, space, motion) and 19 personal concern
categories (e.g., work, home, leisure activities). The complementary purposes of these
two content analysis programs provide a convergent analysis of some of the political
and emotional aspects of the language of risk related stories.
The reliance on lexical information means that valuable contextual and semantic
features are largely ignored. However, some of these features were investigated in
higher levels analyses that considered whether risk communications guidelines are
broken during periods of risk amplification. They were also investigated in the
simulation study.

Case Study 1: Genetically Modified Foods
Two computer programs, Diction and SLIWC, were used to conduct the lexical content
analyses. The outputs of both programs were analysed using Discriminant function
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analysis. This is a multivariate statistical technique which, first, analysed the Diction
and SLIWC analyses on each news article and, second, attempted to identify the news
source or time period in which it appeared, or the controversy to which it related.
Differences between news sources
Five newspapers were examined: two United Kingdom broad-sheets, The Guardian
and The Times; a broad-sheet from the Republic of Ireland, the Irish Times; and a
Northern Irish paper, The Belfast Telegraph. BBC On-line, an internet news service,
was also examined as an example of a new and high volume news source. The Mirror,
a UK tabloid newspaper, was included in some of the analyses.
There seem to be at least two ways to meaningfully distinguish between the six news
sources in the language they use in relation to genetically modified foods. The first
involves placing the news sources along a grounded-complexity dimension, while the
second places them along a humanistic-utilitarian dimension.
The Irish Times and the Belfast Telegraph are located towards the complex end of the
grounded-complexity dimension while the Mirror and BBC On-line are situated
towards the groundedness extremity. The Times and the Guardian are positioned in
the middle.
The Guardian and The Times are located towards the utilitarian end of the humanisticutilitarian dimension while the Belfast Telegraph, The Mirror and BBC On-line are
situated towards the humanistic end. The Irish Times is positioned in the middle.
Differences between time periods
There was some evidence of a qualitatively different use of language during the peak
period of media interest. There was an increase in neutral and generalising words in
the peak phase: this is language suggesting a more simplified and broader view of the
situation and an absence of attention to specifics. There was also an increase in the use
of religious and metaphysical words during the peak period compared to the pre-peak
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and post-peak periods. An increase in the use of these words may be partly explained
by the nature of the controversy surrounding the modification of genetic material.

Case study 2: BSE/CJD
There were similarities in the level of media interest and in the publication profile of
articles in the GMO and BSE/CJD case studies. This made it possible to undertake a
comparative analysis of news articles across these two topics and to compare the
treatment of both issues over time. Limitations on sample sizes meant that only The
Times and Guardian were included in this comparative analysis.
Differences between News sources
It was argued that there may be regularities in the way language is used in the
treatment of highly controversial topics. Contrary to expectation, the findings to
emerge from the analysis of the BSE/CJD news articles were not similar to those
reported in the GMO case study.
There was some evidence that a dimension concerned with the complexity of writing
was present in the treatment of both topics. Language appearing in the Guardian was
slightly more complex (as indicated by measures of word length, and the variety of
words in the text) in both of the case studies.
Differences between the GM Foods and BSE/CJD Case Studies
Comparative analysis of the language used in the treatment of the GM foods and
BSE/CJD case studies indicated that the two stories were not always treated in the
same manner. The language associated with the BSE/CJD story was less complex and
had a stronger emotional tone. For the BSE/CJD story the use of emotional language
increased as the complexity of the language decreased, and the converse was the case
in the GM foods story.
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Differences between Time Periods
For both case studies there were statistically significant differences in the use of
language during periods of peak media interest compared with post-peak periods. In
relation to GM foods, the Diction analysis indicated an increase in Passivity words
during the peak period and an increase in Communication and Cognitive words in the
post-peak period. This is similar to the difference in the use of Neutral and
Generalising words found between time periods in the GM foods case study. The
SLIWC analysis pointed to a greater use of religious and metaphysical words in the
peak period of the GM foods case study.
It was hypothesised that if systematic change in language is one process in the social
amplification of risk, then differences observed in the GM foods case study should be
replicated in the BSE/CJD study. However, the manner in which the language differed
in the two case studies was not the same.
In the case of BSE/CJD there was clear evidence of a much greater use of emotional
words in the peak period of media interest than in the post-peak period. The Diction
analysis detected a much greater use of Blame and Hardship words during the peakperiod than in the post-peak period. The SLIWC analysis identified a larger use of
Body words, which is a reflection of the biomedical aspects of the story.
The evidence suggests that the nature of the topic influences the kinds of differences
that emerge in the use of language during the peak period of media interest. While
there is clear evidence for a qualitative change in the use of language during peak
periods of media interest, the nature of the change is not invariant across case studies.

Case study 3: Radiation and Sellafield
The choice of the third case study was guided by two research objectives. The first
objective was to examine how the international dimension to a risk issue may shape its
treatment in the national press. It is well established that risks perceived to be
external, unfamiliar and offering no clear benefits are generally viewed as less

v

acceptable than risks perceived to be internal, familiar and beneficial. Thus, a UK
national newspaper should be more likely to frame its treatment of ‘Sellafield’ as a
hazard that is historically familiar, internal (to the country) and capable of delivering
clear economic benefits. An Irish national newspaper should be more likely to frame
the risks as external, less familiar and offering no economic benefits. From a UK
perspective the treatment of the issue in an Irish newspaper is more likely to be
considered an amplification of the risk while, from an Irish perspective, its treatment in
a UK newspaper is more likely to be judged an attenuation of the risk.
The second objective followed on from the findings reported in the GM foods and
BSE/CJD case studies. It was hypothesised that, since Sellafield is a long established
risk issue, there would be no evidence of a peak period of media interest during the
1990s. Consequently the language associated with a treatment of Sellafield should be
similar to that observed in the post-peak periods of the other case studies. If this is so
then the discriminant functions derived to distinguish between the time-periods in the
GM foods and BSE/CJD case studies should accurately classify the radiation articles as
post-peak articles.
Differences between News sources: Summary
Three newspapers were analysed, two from the UK (The Times and Guardian) and one
from the Republic of Ireland (The Irish Times). There was a clear polarisation of the
UK newspapers and the Irish Times. The language in the UK newspapers included a
much greater use of numerical and financial terms, reflecting a treatment of economic
benefits, and many more temporal terms, reflecting treatment in a familiar, historical
context. This was contrasted with the language in the Irish Times where there was a
greater concern with social issues.
Predictive analysis of radiation/Sellafield articles
The results of the predictive analysis, in which the discriminant functions derived in
GM foods and BSE/CJD case studies were used to classify the Sellafield articles, were
mixed. First, the discriminant functions derived from the Diction analysis of GM
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foods and BSE/CJD were used to classify the Sellafield radiation articles. The
classification accuracy was similar to that achieved using the function derived directly
from an analysis of the Sellafield articles. The outputs of the Diction analysis
accurately classified a majority of the Sellafield articles as falling in a period of postpeak media interest.
The SLIWC analysis wrongly classified the period in which most of the Sellafield
articles appeared. One explanation for the difference is that international concerns
about Sellafield have a more conspicuous political theme and that Diction, originally
developed to analyse political discourse, was more sensitive to the political language in
the treatment of the risks.

Analysis of Journalists
The analysis of journalists was conducted in three stages. The first examined the
number of journalists contributing articles to newspapers across the case studies. The
second examined linguistic differences between a selection of journalists. Finally, the
same journalists writings were evaluated on measures thought to indicate
amplification.
The first study showed that the number of journalists contributing to any given topic is
typically quite large, and typically the contribution of any individual journalist to a
given topic is minimal. There are exceptions to this. In the Irish Times one journalist
contributed most of the articles on genetically modified foods and a large proportion of
those on Sellafield. In the Guardian one journalist contributed most of the articles on
Sellafield. In The Times one journalist contributed a large proportion of the articles
concerning BSE/CJD. However, the contributions made by any one journalist that
could be attributed to their personal style are, in general, negligible.
The second study took the journalists who had contributed most of the writings to the
case studies and examined the differences between them. As the sample sizes were
small strong conclusions about the meanings of the different styles should not be
vii

drawn. However, using Discriminant function analysis is was possible to clearly
differentiate between the journalists on the basis of their linguistic style.
A second element of this study attempted to classify journalists writing on one story
using a statistical analysis of their writing on a different story. It was hypothesised that
the discriminant function that so clearly discriminated journalists in their treatment of
GM foods analysis could be used to classify their writings on Sellafield. Three
journalists were included in this study, two Irish Times journalists (Dick Ahlstrom and
Kevin O’Sullivan) and one Guardian journalist (Paul Brown). While there was some
success in reliably discriminating the writings of Paul Brown and Kevin O’Sullivan,
the writing of Dick Ahlstrom was almost always wrongly classified. This suggests that
the writing style of some journalists is more invariant across topics than others.
In the third stage of the analysis a sample of journalists’ writing on genetically
modified foods was distributed to a panel of science journalism students. They were
asked to evaluate each piece of writing against a set of rating scales designed to assess
features of amplification and attenuation. Although the sample sizes were small the
statistical differences were very strong. The writings of the Guardian journalists were
consistently rated as more likely to result in amplification than the writing of
journalists in The Times and Irish Times. The analysis also showed that articles
appearing during a peak period were rated as significantly less realistic and less
reassuring than those in the post-peak period.

Risk Guidelines
Perceptual and communication factors have been implicated in public response to a
range of risk related issues. This has provoked a demand for practical guidance on how
to recognise risk communication pitfalls and led to the formulation of risk
communication guidelines. These guidelines include advice on how best to compare
risks and how to detect and repair communication failure on risk related issues.
Adhering to risk communication guidelines should diminish the likelihood that risk
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levels will be wrongly perceived. Conversely, breaking these guidelines should
increase the likelihood that risk levels will be wrongly perceived and provoke public
anxiety or outrage. There is no evidence to suggest that journalists are conversant with
risk communication guidelines nor could it be claimed that amplification is due solely
to unintentional breaches. However it is possible that the amplification of risk is linked
with ways of communicating that include the breaking of guidelines. To test this
hypothesis, nine guidelines were identified and these were used to evaluate a sample of
newspaper articles on GM foods that appeared during the pre-peak, peak and post-peak
periods.
When journalists are writing in the peak time period they are more likely to be using a
style of writing that does not adhere to risk communication guidelines. In this
experiment statistically significant differences were observed in six of the nine risk
communication guidelines, showing that peak period writing is more likely to have
breached risk communication guidelines. Writing during the peak period of media
interest was more likely to treat the risks as imposed, less voluntary, less controllable,
more man-made, less natural, and more absolute than the risks suggested by articles
appearing in the post-peak period.
Capturing the public mood
The case studies and the analysis of journalists mostly focused on a micro-analysis of
the language of risk. The final study addressed higher level issues. Social theories of
risk perception suggest that the extent to which media events capture the ‘public mood’
is an important factor in amplification processes. One way to examine broad-based
social factors such as ‘public mood’ is through the concept of ‘interest’. Interest
influences what people attend to, think about, talk about and learn more about.
Incongruity is an important determinant of whether a story is judged interesting and
attention grabbing. In textual terms, incongruity refers to a marked lack of
correspondence or agreement among key elements in a narrative.
The final study endeavoured to recreate the type of stories that capture the public
mood. Based on a theoretical approach derived from research on interestingness and
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incongruity, four fictional newspaper articles, with four levels of incongruity, were
produced. The rationale behind the experiment, and the construction of the associated
stories, is based on hypotheses about the conjunction of safe and dangerous issues and
the congruity or incongruity that might be created by such conjunctions. The
incongruity of encountering the conjunction of something perceived as inherently
‘safe’, such as talcum powder, with something perceived as inherently ‘dangerous’,
such as meningitis is likely to lead a reader to consider an article as more interesting,
alarming and worthy of attention than an article about two inherently safe or dangerous
issues. Safe/dangerous combinations are expected to arouse more reaction in a reader
than either a safe/safe combination or a dangerous/dangerous combination.
One hundred and sixteen participants were asked to read the text of one of four riskrelated stories and then complete a short questionnaire. The questionnaire required
them to rate, from ‘highly’ through to ‘not at all’, the extent to which they considered
the article to be interesting, credible, personally relevant, sensational, understated,
exaggerated, realistic, hysterical, calm, scaremongering, reassuring and worthy of
printing in a newspaper.
Readers tended to consider texts with an incongruous (safe/dangerous) content as
significantly more exaggerated, hysterical, scaremongering and sensationalist. Such
texts were not considered to be calm, realistic, reassuring or understated. This
dangerous/dangerous story presented the conjunction of two inherently dangerous
issues. Its content was considered to be congruous and as such it was expected to
attract low ratings on the amplification variables. The pattern of results was generally
as expected. Readers tended to consider a congruous story calm, realistic, reassuring
and understated but not exaggerated, hysterical, scaremongering or sensationalist.
The incongruity hypothesis goes some way towards explaining why some issues are
likely to be amplified, or perceived as amplified, while others are attenuated, or
perceived as attenuated. While further experimental manipulation of stories and
scoring variables is needed, the findings suggest that the shock or surprise of
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encountering a specific combination of two issues contributes significantly to
perceptions of amplification. The degree to which a story captures public interest may
be partly anticipated through a preliminary assessment of the extent to which readers
will encounter incongruous conjunctions of its key elements.
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Chapter 1
Introduction
The Social Amplification of Risk
Technical risk analysis has traditionally concentrated on the probability of an event and
its associated magnitude of consequences. This approach derives from an engineering
perspective which has largely been responsible for the analysis of risk situations, and
ignores the role of social processes in the perception of risk. Risk perception research
suggests individual risk estimations are largely formed on the basis of contextual
factors such as ability to influence risks, familiarity with the risk, and the catastrophic
potential associated with a risk event (Renn, 1990; Slovic, 1987). The Social
Amplification of Risk Framework attempts to integrate the dynamic social elements of
the risk perception process (Kasperson, Renn, Slovic, Brown, Emel, Goble, Kasperson
& Ratick, 1988). It presents the thesis that information processes, institutional
structures, social-group behaviour, and individual responses shape the social
experience of risk, which in turn contributes to risk consequences. Within this
framework risk is viewed as a complex interaction of a hazard event and
psychological, social, institutional and cultural processes. Consequences that result
from this interaction can have far reaching effects beyond the direct harm to humans or
the environment, such as liability, loss of trust in institutions and alienation from the
wider community.
One of the main conjectures of the Social Amplification of Risk Framework concerns
the process by which a risk event is either amplified or attenuated. The amplification
process starts with a hazard event, and the relevant aspects are selected and interpreted
by individuals or groups according to their perceptions. These individuals or groups
act as amplification stations, individual stations of amplification or social stations of
amplification respectively. Individuals in their role as members of larger social units
perceive risk both according to their own personal values and according to the rules of
an organisation or group (Renn, Burns, Kasperson, Kasperson & Slovic, 1992). The
1

channels of communication that pass on information about risks play a particularly
important role in shaping group and individual views of risk. Most people learn about
risk indirectly through channels of communication that include the mass media,
specialised media of professional organisations, the internet, or through informal
networks of friends and associates. Arguably the most important of these is the mass
media. The role played by the media in setting the agenda, informing the public, and
in the provision of entertainment is key in defining the breadth and volume of media
coverage on a given risk issue. The mass media play a major role in setting the ‘tone’
with which an issue will be handled. This includes the manner in which an issue is
framed, the nature of the interpretation offered to the public and the style of discourse
in which the issue is treated.
The research reported here applied three complementary approaches to three riskrelated stories. The first approach involved a rudimentary analysis of the words used in
media treatment of risk-related stories. The second approach adopted a higher level of
analysis; it focused on aspects of the writing style of journalists who made significant
contributions to the treatment of a particular story. The third approach used an
experimental simulation to examine some of the key ingredients of stories that capture
the public mood.
One of the difficulties that arises when choosing case studies concerns the standard to
be applied in determining whether a particular issue has been amplified. The social
amplification of risk implies that risk issues are treated in a manner that is ‘out of
proportion’. However, there is no objective standard as to what counts as a
proportionate treatment and so the selection of case studies is not straightforward. The
research reported here considered three stories. The first concerned genetically
modified foods and genetically modified organisms, the second concerned the link
between Bovine Spongiform Encepalopathy(BSE) and Creutzfeld Jacob’s
disease(CJD), and the concerned third coverage of the Sellafield nuclear fuel
processing plant. These stories were selected as case studies because of the very strong
levels of disagreement as to whether to not the treatment of the risks was in proportion
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to the hazards posed. Some groups and individuals took the view that public
perceptions of the risks to health and the environment were ‘out of proportion’, and
therefore amplified, whereas others argued that they were entirely ‘in proportion’.

Methodology
This research adopts a number of methodologies to quantifiably assess the processes of
amplification at work within the chosen topics. The initial and main methodology
within the research uses computer based content analysis to analyse the textual
materials. A second phase of the research examines journalists’ responses to a number
of articles. A third phase examines the consequences of breaking risk guidelines.
Finally, an experimental approach is adopted in a speculative attempt to recreate the
types of risk articles that capture the public mood and may be especially liable to
amplification processes.
Two computer programs are used to conduct the content analyses, these are Diction
and SLIWC (Linguistic Inquiry and Word Count, second version), these will be
described in more detail below following a description and assessment of lexical
content analysis as a technique.

Lexical Content Analysis
The primary type of content analysis used in this research is computer-based lexical
content analysis. In lexically based content analysis the recording unit is at the level of
the individual word. The analysis is focused mainly on the words used in the text. The
reliance on lexical information means that valuable syntactic and semantic information
is ignored. This has costs and benefits. There is a trade-off in lexically based content
analysis which results in a loss of subtlety of description but this is partly compensated
for by gains in efficiency and capacious data handling abilities. The inclusion of
semantic and syntactic information raises the level of complexity of the analysis. To
properly incorporate these semantic and syntactic features requires a much higher level
of human participation in the analysis but this greatly reduces the efficiency and
reliability of the process. While lexical content analysis produces a coarser picture it
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allows a more expansive view of the textual terrain, which is more suited to the aims of
this research.
Text level analysis represents the most parsimonious of approaches to understanding
risk amplification. The advantages of this approach are that it is:
• Fast and relatively inexpensive
• Possible to maintain very large data sets in real time
• Transparent: coding categories and rules are explicit in the dictionaries
• Reproducible: a coding system can be consistently maintained over a
period of time without the "coding drift" caused by changing teams of coders
• Easy to share coding categories and rules between research groups
• Unaffected by the biases of individual coders
• Directly relevant to what risk communicators do when choosing words that best
capture the ingredients of the story.
The principal limitations of adopting such a fine-grained level of analysis concern:
• Machine coding errors on complex sentences
• Very low sensitivity to the syntactic, semantic and pragmatic features of a piece of
news
• The need to prepare properly formatted, machine-readable texts
• The level of resource required to develop new coding categories and rules.
These first two limitations pose the most serious threat to validity. However, the use of
two programs gives two samplings of the textual terrain and provides converging
evidence for the validity of the approach.
Diction
The Diction program was originally designed for the purpose of assessing political
language, such as that used in political speeches (Hart 1984a, Hart 1984b, Hart 1997,
Hart & Jarvis, 1997). It has since been successfully adopted in a number of other
domains. Diction is a lexically based program which computes the scores for each of
4

its categories or variables on the basis of a corpus of words divided into dictionaries.
The program draws on a corpus of 10,000 words divided into 31 dictionaries. The 31
dictionaries comprise the basis of 31 individual score variables, such as Tenacity,
Satisfaction, Ambivalence and Hardship. For example, the dictionary from which the
Hardship variable is derived contains words associated with natural disasters
(earthquake, tornado, pollution), hostile actions (killers, enemies, vices), and normal
human fears (grief, unemployment, apprehension). The initial computation results in
31 dictionary variables and four calculated variables (Insistence, Embellishment,
Variety and Complexity). While an examination of these variables results in a precise
description of the text, analysis of 35 variables requires a large investment of time on
the part a researcher. Acknowledging this, Diction performs a secondary computation
which further refines the 35 variables to five composite variables. These are produced
by use of a simple additive function of a number of the individual variables. These
functions can be seen in Figure 1.1. The sum of the scores of variables in blue boxes is
subtracted from the sum of the variables in orange boxes to give the composite
variable. Definitions and descriptions of the Diction composite variables and subvariables can be found in Appendix 1.
The five composite variables provide a less subtle, but more manageable, picture of the
data derived from Diction. Initially it was intended to use the five variables as the
major elements in this research program. However, later work using multivariate
statistical techniques allowed a more fruitful search of the linguistic space sampled by
Diction when using the 35 basic Diction variables.
The program also provides comparative statistics which were developed by analysing
20,000 public texts drawn from a wide range of sources. These are produced to “allow
the user to ‘locate’ a passage in the larger universe of discourse by comparing raw data
for a given text to the Normal Range of Scores reported” (Hart, 1997). The ranges
represent scores at ±1 standard deviation from the mean for the 31 dictionary variables,
4 calculated variables and 5 composite variables.
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SLIWC
The second program called SLWIC or Linguistic Inquiry and Word Count (second
version) stems from a different research domain. Pennebaker and Francis developed
the program with more psychology-based research intentions. A large body of
research suggests that words used by individuals are strong indicators of their physical
and mental health (Gottschalk & Glaser, 1996; Rosenberg & Tucker, 1978; Stiles
1992, Pennebaker, 1997; Smyth, 1997). This is the theoretical context in which
SLIWC was designed. It concentrates on dividing the textual space along
psychological dimensions by placing greater emphasis on emotional and psychological
language in a text.
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Figure 1.1 Composite and Subvariables in the Diction program
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SLIWC analyses text against 71 categories or variables. These comprise 17 linguistic
dimensions (e.g., word count, percentage of pronouns, negations), 25 word categories
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that tap psychological constructs (e.g., affect, cognition), 10 categories concerned with
‘relativity’ (e.g., time, space, motion) and 19 personal concern categories (e.g., work,
home, leisure activities).
The SLIWC dictionary is based on 2,290 words and word stems which can be included
in more than one dictionary. For example, the word “cried” is in four dictionaries
(sadness, negative emotion, overall affect, and past tense verb). This is similar to the
overlapping nature of the composite variables in Diction but somewhat more complex
in its structure.
Each of these computer programs sample the linguistic terrain in a different manner.
Diction places texts within a multi-dimensional space defined by its 35 variables, and
similarly SLIWC places a text within a multi-dimensional space defined by its 71
variables. A score on each of these variables can be viewed as a co-ordinate within the
respective multi-dimensional spaces. The complementary purposes of these two
content analysis programs will provide converging evidence on the political and
emotional aspects of the language of risk related stories.
Statistical Analysis
The results of the content analysis of the news source texts were analysed using two
kinds of statistical technique. The first is univariate analysis of variance (ANOVA)
and the second is the multivariate technique of Discriminant Function Analysis. In
depth descriptions of these techniques can be found in Appendix 1. Univariate
ANOVAs can reveal differences at the level of one individual variable (hence
univariate) or category. Discriminant function analysis is a multivariate technique
which examines all of the variables at one time, and derives from this analysis a
function that maximally separates the groups under study. The result is a function that
divides the multi-dimensional space into two or more parts that optimally discriminates
between the groups. There are two types of discriminant function analysis, descriptive
and predictive. Both are used in this research. Descriptive discriminant function
analysis seeks to find functions – which are usually comprised of a collection of
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variables – that meaningfully distinguish between the groups under examination.
Predictive discriminant function analysis uses the function as a classification criterion
and provides a measure of how well the function discriminates between the groups.
Descriptive discriminant function analysis is used in all three case studies. Predictive
discriminant function analysis is used in the Radiation/Sellafield case study and the
analysis of journalists.

Analysis of Journalists
The analysis of individual journalists was undertaken in three stages. The first stage
involved a descriptive assessment of the contributions made by journalists to each of
the topics under study. The second entailed a statistical analysis of the textual materials
authored by individual journalists. This focussed on differences between journalists in
their treatment of the same story, and differences between the same journalists writing
on different topics. Finally, a sample of the same journalists’ writings was given to
science journalism students to rate on a number of dimensions relating to the
amplification of risk.

Risk Guidelines
There is no evidence to suggest that journalists are conversant with risk
communication guidelines nor could it be claimed that amplification is due solely to
breaches of good practice on risk communication. However, it is possible that the
amplification of risk is linked with ways of communicating on risk issues that include
the breaking of guidelines. To test this hypothesis a number of guidelines were
identified and these were used to evaluate a sample of newspaper articles on GM
foods.

Capturing the Public Mood - Experimental Approach
The highest level of analysis used an experimental methodology to re-create the type of
stories that might capture the public mood. Based on a theoretical approach derived
from research in interestingness and incongruity, four simulated newspaper stories

9

were created. Using these, we attempted to evoke public responses that are close
analogues to those observed in social amplification processes.
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Chapter 2
Case study 1
Genetically Modified Foods and Genetically Modified Organisms
Genetically modified foods have been the focus of media attention in the UK for some
time. During February 1999 there was a considerable increase in the level of media
coverage. Much of the coverage focused on research by Dr Arpad Pusztai which
suggested that a type of genetically modified potato produced toxins that caused harm
to rats. Dr Pusztai began conducting research in the Rowett Institute in Edinburgh
during November 1995. In January 1998 he expressed concerns to the BBC about
weakened immune systems of rats fed on GM potatoes. In April 1998, when Dr
Pusztai was interviewed by World in Action, he gave details of his research and stated
he would not eat genetically modified potatoes. This programme was broadcast on 10
August 1998 and on the following day there was a demand in the House of Commons
for a moratorium on the sale of genetically modified foods. Dr Pusztai was suspended
from the Rowett Institute on 12 August 1998.
On 21 October 1998 the government announced a one-year moratorium and set up a
Cabinet committee on biotechnology and genetically modified foods. An audit report
conducted by the Rowett Institute was released on October 28 1998 which cleared Dr
Pusztai of fraud but stated that his findings were not supported by the data. Relatively
little media attention was paid to the topic until mid-February 1999 when it became an
issue of intense media scrutiny for a period of 10 – 12 days. After this period the
degree of media attention declined and levelled. The issue had, however, been firmly
placed on the media agenda as an issue of concern.
Figures 2.1 and 2.2 display the number of articles published by the six stations of
amplification examined in this study. They show that the issue peaked in midFebruary.

11

Figure 2.1 News Items concerning Genetically Modified Foods (1 Jan 1999 - 31 May 1999)
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Figure 2.2 News Items concerning Genetically Modified Foods (1 Jan 1999 - 31 May 1999)
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What triggered this period of intense media attention? The issue lay dormant between
Dr Pusztai’s suspension and the explosion of media interest. However, on 12 February
1999 twenty-two scientists from 16 countries released a report supporting Dr Pusztai
and it was this document that prompted intense media scrutiny.
It was hypothesised that the language used by stations of amplification during the
period of intense media interest in February 1999 would be qualitatively different from
the language used after media interest has subsided and that this difference is one
characteristic of the amplification process. In other words amplification is not simply
due to quantitative change in coverage of an issue, qualitative changes in the way an
issue is treated also take place.

Genetically modified foods as a risk issue
There are two major strands to the arguments concerning the risks posed by genetically
modified organisms. The first concerns the possible risk to human health posed by
consumption of food containing genetically modified organisms, and the second
concerns the larger risks posed by a release of genetically modified organisms into the
environment. The first issue is being addressed through the introduction of stringent
food safety testing programmes. Such programmes are in place in most countries that
grant licensing for research in genetically modified organisms. Addressing the second
issue is more complex.
The European Directive 90/220/EEC seeks to provide guidelines for European Union
member states concerning the deliberate release of genetically modified organisms into
the environment. The Directive calls for the adoption of a precautionary approach
following the international recommendations of the OECD (1986). This requires the
appropriate member states to adopt a ‘step by step’ principle, and take all appropriate
measures to avoid adverse effects on human health and the environment (Von
Schomberg, 1998). The definition of what is regarded as safe is left to the designated
‘competent authority’ of the member states in which a release takes place. Policy
decisions are based on risk management practices informed by the available scientific
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evidence. At the present time the scientific evidence does not indicate what the long
term effects of releasing genetically modified organisms into the environment might
be, so there is a need to conduct further research to assess the risks. Evidence from
traditional plant breeding practices (viewed by many biotechnologists as possessing
greater risk than the precision of genetic modification) shows, within a reasonable
degree of confidence, that limited field trial plantations of genetically modified plants
are a manageable option for assessing the possible risks. This approach is not favoured
by many anti-GM groups who regard any planting of GM crops as entailing
unacceptable risks. A compromise must be reached between conducting trials founded
on the precautionary approach - ensuring the safety of releases - without imposing so
high a level of constraint that it would invalidate the knowledge gained about the
release of genetically modified organisms. What constitutes a safe level for the release
of genetically modified organisms into the environment is a matter of interpretation,
rather than an absolute standard.

The role of NGOs
Public concern about the risks reported in Dr Pusztai’s research was fuelled by
pressure groups, such as Greenpeace and Friends of the Earth, which also drew media
attention to risks, such as the long term consequences of releases into the environment,
not covered in Dr Pusztai’s work. This activity was choreographed by NGOs, notably
Greenpeace, which staged highly publicised media events including the dumping of 4
tonnes of soya beans outside 10 Downing Street, and later through the destruction of
fields containing trial crops of GMOs. The persistence of these NGOs kept the issue in
the public arena after it had fallen away from the media spotlight.

Sampling Strategy
Stations of amplification
A number of news sources were examined in this case study. Newspapers were the
primary source. Five newspapers were examined: two United Kingdom broad-sheets,
The Guardian and The Times; a broad-sheet from the Republic of Ireland, the Irish
Times; and a Northern Irish paper, The Belfast Telegraph. BBC On-line, an internet
15

news service, was also examined as an example of a new and high volume news
source. The Mirror, a UK tabloid newspaper, was included in some of the analyses. It
was excluded from analyses using the Diction program because Diction does not
tolerate articles comprising small (less than 300) numbers of words. However, it was
possible to include the Mirror in SLIWC analyses.

Time
The analysis was designed to take account of any changes in language between 1
January 1999 and 31 May 1999. For the purpose of this investigation the study period
is divided into three time periods: news items published before the peak in media
interest, those that were published during the peak in media interest, and those
published after the peak interest period. These three time periods are labelled prepeak, peak, and post-peak periods.
The design of the study permits comparisons between each station of amplification
(media source) across the three time periods.
Figures 2.1 and 2.2 show the number of news items published each day for each of the
stations of amplification. Accurate definition of the boundaries of the period of peak
interest presents a problem. Whereas the first boundary (the end of the pre-peak period
and beginning of the peak period) was placed at the date on which the story broke, 12
February, the terminating boundary (the end of the peak period and the beginning of
the post-peak period) is more difficult to define. Although the duration of the story
was different for each of the sources, a decision was made to place the terminal
boundary on 24 February. The items captured within these limits are assumed to have
been written during a period of possible amplification.
Exclusions
Due to the constraints of the experimental design, a number of the selected sources did
not meet the necessary criteria for inclusion in this study. The Friends of the Earth and
Greenpeace press releases, and the Monsanto news archive, do not conform to the
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same publishing patterns as the other stations of amplification, and so the frequency
with which they are released is more evenly distributed throughout the study period.
There was a paucity of items from these sources in the period of peak interest so they
could not be incorporated within the research design.
Development of a GM dictionary
At the outset it was important to quantify the extent to which any particular item is
concerned with genetically modified foods. Some articles are directly concerned with
genetically modified organisms and foods, others only peripherally. For example, at
one stage of the GM foods debate focus moved from the actual issue of genetically
modified foods to a more party political debate concerning a potential conflict of
interests in the role played by Lord Sainsbury in his capacity as Science Minister.
While these articles are certainly relevant to the media debate on genetically modified
foods, they illustrate how an issue has many facets and why the selection of articles for
study is not a straightforward matter. In an effort to eliminate any researcher bias in
the choice of articles, and in keeping with the methodology of this project, it was
decided to create a dictionary of words associated with genetically modified foods.
Once generated, this dictionary could be used to provide each article with a score of
“GMness”.
An initial attempt at developing this set of GM words involved asking 66 adults to
provide a list of words that they associated with “genetically modified foods”. This
provided 215 unique responses from a total of 314 responses. While illuminating,
these responses were considered a measure of public opinion on genetically modified
foods rather than a valid approach to indexing the degree to which a newspaper article
was concerned with the genetically modified foods issue.
A second approach was adopted in which three people were given a random sample of
15 articles on genetically modified food. They were asked to mark all the words they
judged to be important in defining the article as one germane to the topic “genetically
modified foods”. The judges then met as a panel and compared their analyses. They
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eliminated those words they considered would not discriminate genetically modified
food articles from those of other issues. In practice this meant that if at least two
judges marked a word, that word was included in the dictionary. If only one judge
marked a word s/he had to justify its inclusion to the satisfaction of the other two
judges. This led to the development of a dictionary containing 275 words related to
genetically modified foods. The number of words in the dictionary increased to 449
words when alternative word endings and plurals were included.
This dictionary was then used to calculate a score for the “GMness” of the newspaper
articles (basically the percentage of GM dictionary words contained in the text of the
article). Articles containing less than 5% GM words were examined by three judges to
decide if the article was related to genetically modified foods and ratification by all
three judges led to the inclusion of these articles in the study.

Analysis
There are two major parts to the analysis of the genetically modified foods case study.
The first part considers qualitative differences between the news sources and seeks to
illuminate dimensions along which they can be meaningfully differentiated. The
second part examines qualitative differences between the three time periods, and
attempts to identify aspects of language that differentiate the peak period of media
interest from the other two. It is hypothesised that use of language characteristic of
social amplification would be apparent in the peak phase and that aspects of this
language would be qualitatively different from that in the pre-peak and post-peak
phases.
The articles were content analysed using Diction and SLIWC and the results of these
content analyses were subjected to Discriminant Function analysis. The first part of
the study involves two discriminant function analyses, one using the Diction variables
to examine the differences between news sources and a second using the SLIWC
variables to examine the differences between news sources. The second part of the
study is also comprised of two discriminant function analyses, one using the Diction
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variables to examine the differences between time periods, and a second using the
SLIWC variables to examine the differences between time periods.

Differences between news sources
Diction and SLIWC were used to content analyse language differences between the
main news sources. Discriminant Function analyses were used to determine the
statistical significance of any differences between the various news sources. These
were conducted for the Guardian, The Times, the Irish Times, the Belfast Telegraph,
the Mirror and BBC On-line. The Mirror only appears in the SLIWC analyses due to
the previously mentioned constraints imposed by the minimum number of words (300
per news item) necessary for analysis in the Diction program. The SLIWC analysis
exactly replicates the Diction analysis with the inclusion of the Mirror newspaper.

Diction Analysis
The Diction analysis revealed 3 significant discriminant functions (see Appendix 1 for
details of Discriminant Function Analysis) and details of these functions are
summarized in Table 2.1, Table 2.2 displays the number of news articles used in the
analysis from each news source. Figure 2.3 displays a scattergraph of the news sources
separated using the first two of these discriminant functions. These functions will now
be examined in more detail, followed by an examination of the variables which
differed significantly between the news sources, but did not contribute to the
discriminant function.
Table 2.1 Discriminant Functions that distinguish between news sources for Diction
variables.
Test of

Wilks' Lambda

Chi-square

Function(s)

Canonical

df

Sig.

Correlation

1 through 4

.306

377.047

.626

140

.000

2 through 4

.502

219.006

.533

102

.000

3 through 4

.702

112.724

.438

66

.000

4

.868

45.064

.363

32

.063
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Table2.2 Number of news articles included in the analysis
Newspaper

Number of news
articles

The Guardian

85

The Times

53

The Irish Times

59

Belfast Telegraph

15

BBC On-line

127

Figure 2.3 Scattergraph displaying news articles position on the first two Diction
functions.
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The individual variables that contribute to these differences between the newspapers
can be discerned through their contribution to each of the discriminant functions.
Convention puts the cut-off for loading matrices at .32 (the pooled correlation in Table
2.3) and only those variables that are above this are normally meaningfully included in
a description of the function. This can be lowered when there is strong homogeneity
amongst the variables. Homogeneity of covariance can be gauged through an
examination of the spread of individual groups (news sources in this case) that
contribute to the discriminant function. A similar spread for each group suggests
homogeneity of variance and covariance (Tabachnick & Fidell, 1996).

Diction Function 1
Figure 2.4 shows the individual variables that comprise the first function and Table 2.3
shows the group centroids for the news sources at these functions.

Figure 2.4 Variables that contribute to the first Diction function discriminating
between news sources.
Table 2.3 Group centroids at function
Newspaper

Function

The Guardian

-.466

The Times

.450

The Irish Times

-1.257

Belfast Telegraph

-.824

BBC On-line

.806
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The details of these variables are shown in Table 2.4
Table 2.4 Statistics for variables comprising the first Diction Discriminant Function
Variable

Discrim

Pooled

Wilks

F

df

signif

Function

correl

Lambda

Variety

1

-.380

.899

9.402

4,334

.000

Complexity

1

-.379

.912

8.023

4,334

.000

Tenacity

1

.299

.935

5.774

4,334

.000

Concreteness

1

.233

.944

4.909

4,334

.001

Present

1

.207

.967

2.857

4,334

.024

The variables that contribute to the first discriminant function are Variety, Complexity,
Tenacity, Concreteness and Present concern. Two of these are calculated variables.
Variety is a measure of the number of different words in a passage, and Complexity
measures the characters per word in a passage. These variables are both negatively
correlated with the first function so a higher score on the variable will mean a low
score on the function. Post hoc tests on the ANOVAs for these variables show that
BBC Online is significantly different from all the other news sources except The
Times. Thus BBC Online has less varied and complex writing than all the other news
sources except The Times.
The other variables that contribute to the first function are positively correlated with it
so a high score on each variable indicates a high score on the discriminant function.
These variables are:
•

Tenacity - connoting confidence and totality

•

Concreteness - connoting tangibility and materiality

•

Present Concern – a category which contains present tense verbs
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For each of these variables post hoc tests were conducted after univariate ANOVAs.
These indicate that there are statistically significant differences between BBC On-line
and the Irish Times, and also between The Times and the Irish Times, for the variables
Tenacity, Concreteness and Present Concern. The language in The Times and in BBC
On-line is more tenacious, more concrete and contains more present tense verbs than
that in the Irish Times. The first discriminant function seems to be extracting a
‘groundedness’ dimension in the writing, and BBC Online and The Times seem to
score higher on groundedness than the Irish Times, Belfast Telegraph or Guardian.

Diction Function 2
Figure 2.5 shows the individual variables that comprise the second function and Table
2.5 shows the group centroids for the news sources at these functions.

Figure 2.5 Variables that contribute to the second Diction function discriminating
between news sources.
Table 2.5 Group centroids at function
Newspaper

Function

The Guardian

.441

The Times

.373

The Irish Times

-.839

Belfast Telegraph

1.940

BBC On-line

-.290
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The details of these variables are shown in Table 2.6
Table 2.6 Statistics for variables comprising the second Diction Discriminant Function
Variable

Discrim

Pooled

Wilks

Function

correl

Lambda

F

df

signif

with DF
Communication

2

-.372

.899

9.403

4,334

.000

Temporal

2

.361

.942

5.139

4,334

.000

Accomplishment

2

.327

.955

3.933

4,334

.004

The second function that discriminates between the news sources consists of three
variables:
•

Communication - which includes terms referring to social interaction

•

Temporal - includes terms that fix a person, idea or event within a time frame

•

Accomplishment - a variable containing words that express task completion

Communication is negatively correlated with the discriminant function, so the higher
the Communication score the lower the score on the function. The other two variables,
Temporal and Accomplishment, are positively correlated, indicating that a higher score
on these variables gives a higher score on the function. Post hoc tests on univariate
ANOVAs reveal that scores on the Communication variable are significantly lower in
the Guardian, the Irish Times, and the Belfast Telegraph than BBC On-line. The
Guardian and The Times both have significantly higher Temporal scores than the Irish
Times and BBC Online. Finally, the Belfast Telegraph has significantly higher scores
on the Accomplishment variable than the Irish Times and BBC Online. This function
appears to be detecting a dimension that has the Belfast Telegraph at one pole and the
Irish Times at the other, The Times and the Guardian in the middle and BBC On-line
veering towards the Irish Times. This seems to be a socio-temporal dimension in
which the two aspects make up the poles: if Temporal and Accomplishment scores are
high then Communication scores are low, and vice-versa. The Belfast Telegraph is
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situated at one pole of this dimension because the language it uses has a high Temporal
aspect while the Irish Times is situated at the opposite pole because the language used
in this paper has a more Communication aspect.

Diction Function 3
Figure 2.6 shows the individual variables that comprise the third function and Table
2.7 shows the group centroids for the news sources at these functions.

Figure 2.6 Variables that contribute to the third Diction function discriminating
between news sources.
Table 2.7 Group centroids at function
Newspaper

Function

The Guardian

-.478

The Times

-.485

The Irish Times

.183

Belfast Telegraph

1.576

BBC On-line

.251

The details of these variables are shown in Table 2.8
Table 2.8 Statistics for variables comprising the third Diction Discriminant Function
Variable

Discrim

Pooled

Wilks

Function

correl

Lambda

Self-Reference

3

.507

Numeric

3

-.375

25

F

df

signif

.926

6.651

4,334

.000

.917

7.532

4,334

.000

The Third function is composed of two variables:
•

Self-reference, containing all first person references

•

Numerical terms

Self-reference is positively correlated with the function. This function may be tapping
a dimension which is characterised by humanistic language at one extreme, and
numerical, factual or utilitarian values at the opposite end of the dimension. Post hoc
tests show that the Belfast Telegraph is significantly different from all the other news
sources on the Self-reference variable. The Belfast Telegraph is significantly different
from the Guardian, The Times and BBC On-line in its score on the Numerical variable,
and the Irish Times is significantly different from The Times and BBC On-line on this
variable. So the Belfast Telegraph, BBC On-line and the Irish Times fall more towards
the humanistic, self-focussed end of this dimension with the Guardian and The Times
is positioned towards the factual/information, utilitarian end of the dimension.
The fourth discriminant function was not statistically significant. However the
function comprises a number of variables on which there are some differences between
news sources. These variables are Insistence, Leveling, Ambivalence, Aggression and
Inspiration. Details can be found in Appendix 2.

SLIWC Analysis
The structure of the SLIWC analysis mirrors that of the Diction analysis. The only
difference between the two programs is that SLIWC can reliably process texts
consisting of fewer words than Diction, thereby allowing a comparative analysis of
language appearing in the Mirror newspaper. Five statistically significant discriminant
functions were found to discriminate between these six news sources. Details of these
functions can be seen in Table 2.9. Table 2.10 displays the number of news articles
used in the analysis from each news source. Figure 2.7 shows a plot of the news items
as they relate to the first two functions.
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Table 2.9 Discriminant Functions between news sources for SLIWC variables
Test of Function(s)

Wilks' Lambda

Chi-square

Canonical Correlation

df

Sig.

1 through 5

.047

1131.563

.770

355

.000

2 through 5

.115

799.549

.724

280

.000

3 through 5

.242

524.852

.663

207

.000

4 through 5

.431

311.217

.640

136

.000

5

.729

116.626

.520

67

.000

Table 2.10 Number of news articles included in the analysis
Newspaper

Number of news articles

The Guardian

92

The Times

73

The Irish Times

64

Belfast Telegraph

20

The Mirror

24

BBC On-line

136
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Figure 2.7 Scattergraph displaying news articles position on the first two SLIWC
functions.
The individual variables that contribute to these differences between the newspapers
can be discerned through their contribution to each of the discriminant functions. Each
of the SLIWC functions will now be examined, and these will be followed by a closer
examination of the variables that differ significantly between the news sources but do
not make meaningful contributions to a discriminant function.

SLIWC Function 1
Figure 2.8 shows the individual variables that comprise the first function and Table
2.11 shows the group centroids for the news sources at these functions.

Figure 2.8 Variables that contribute to the first SLIWC function discriminating
between news sources.
Table 2.11 Group centroids at function
Newspaper

Function

The Guardian

.230

The Times

.242

The Irish Times

-2.507

Belfast Telegraph

-1.043

The Mirror

1.512

BBC On-line

.781
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The details of these variables are shown in Table 2.12
Table 2.12 Statistics for variables comprising the first SLIWC Discriminant Function
Variable

Discrim

Pooled correl

Wilks

F

df

Signif

Function

with DF

Lambda

Sixltr

1

-.564

.672

39.309

5,403

.000

Present

1

.355

.818

17.984

5,403

.000

Unique

1

-.297

.803

19.743

5,403

.000

Certainty

1

.217

.875

11.474

5,403

.000

This function is similar to the first function in the Diction analysis: the number of six
letter words is very similar to the Complexity variable in the Diction analysis and the
Unique Words variable is similar to the Variety score in the Diction analysis. The
Certainty variable is similar to Diction’s Tenacity and Concreteness variables, and the
variable Present Tense verbs is similar to Diction’s Present Concern. So once again
the strongest discriminant function seems to be tapping a groundedness dimension.

SLIWC Function 2
Figure 2.9 shows the individual variables that comprise the second function and Table
2.13 shows the group centroids for the news sources at these functions.

Figure 2.9 Variables that contribute to the second SLIWC function discriminating
between news sources.
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Table 2.13 Group centroids at function
Newspaper

Function

The Guardian

.309

The Times

-1.558

The Irish Times

.271

Belfast Telegraph

1.091

The Mirror

2.916

BBC On-line

-.176

The details of these variables are shown in Table 2.14.
Table 2.14 Statistics for variables comprising the second SLIWC Discriminant
Function
Variable

Discrim

Pooled correl

Wilks

F

df

Signif

Function

with DF

Lambda

Article

2

-.323

.883

103685

5,403

.000

Othref

2

.215

.932

5.856

5,403

.000

Pronoun

2

.206

.932

5.851

5,403

.000

This function appears to be picking up a linguistic difference between the newspapers:
as use of articles (e.g. a, an, the) increases then references to other people (Other
Reference) and pronouns decreases. This is perhaps an obvious point, however, it
makes an interesting dimension on which to distinguish the news sources: those that
score highly on this function use more personal language than those that score less
highly. Perhaps unsurprisingly the Mirror scores the highest on this dimension - it uses
more personal language when dealing with genetically modified foods. The next most
personal is the Belfast Telegraph. The middle ground is occupied by the Guardian, the
Irish Times and BBC On-line in order of decreasing personal language. The Times has
the least personal language.
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SLIWC Function 3
Figure 2.10 shows the individual variables that comprise the third function and Table
2.15 shows the group centroids for the news sources at these functions.

Figure 2.10 Variables that contribute to the third SLIWC function discriminating
between news sources.
Table 2.15 Group centroids at function
Newspaper

Function

The Guardian

1.515

The Times

-006

The Irish Times

-.135

Belfast Telegraph

-1.472

The Mirror

-.438

BBC On-line

-.635

The details of these variables are shown in Table 2.16.

31

Table 2.16 Statistics for variables comprising the third SLIWC Discriminant Function
Variable

Discrim

Pooled correl

Wilks

F

df

Signif

Function

with DF

Lambda

WPS

3

.414

.870

12.046

5,403

.000

Senses

3

-.294

.911

7.863

5,403

.000

Number

3

.268

.938

5.340

5,403

.000

This function has similarities with the third function in the Diction analyses; it seems
to be tapping a humanistic-factual/utilitarian dimension on which the news sources
differ. The Senses end of the dimension may be indicative of a more humanistic style
of writing while the utilitarian end of the dimension is suggested by the Numbers
variable, and an increase in the length of sentences. The Guardian and The Times lie
on the factual/utilitarian end of the dimension while the Belfast Telegraph, BBC Online and the Mirror are at the more humanistic end.
The final two functions are composed of several variables that do not appear to have
any obvious coherence. These are detailed in Appendix 2.

Summary
Six statistically significant and meaningful discriminant functions were identified:
three Diction functions and three SLIWC. The Diction and SLIWC functions are
composed of similar variables which suggests that the two programs, though different
in structure, can replicate one another’s outputs. The first function appears to relate to
a groundedness dimension. Both Diction and SLIWC detected this dimension, and
they both place the news sources in the same order along it: the Irish Times and Belfast
Telegraph have the highest levels of complexity and unique words, and BBC On-line
has the most grounded word style. The Guardian and The Times occupy the middle
ground. The Diction discriminant function can better discriminate between the news
sources. The Mirror could only be included in the SLIWC analysis and it is the most
grounded of all the news sources.
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The second dimension, identified in both Diction and SLIWC analyses, is a
humanistic-utilitarian dimension. The degree of replications between the outputs of
the two programs is less clear cut in this case. However, Diction Function 3 and
SLIWC Function 3 appear to be replications. The news sources emerge in the same
order along the dimension except for two differences, the first being that the function is
reversed but this has no impact on the meaning of the function. The second difference
concerns The Times and the Guardian which behave quite differently in each of these
functions: on the Diction dimension they are very similar, while on the SLIWC
dimension they are quite far apart. The Guardian and The Times are located towards
the utilitarian end of the dimension while the Belfast Telegraph and BBC On-line are
towards the humanistic end. The Mirror is towards the humanistic end of the
dimension in the SLIWC analysis.
The other two functions seem to be measuring different things. Diction Function 2
appears to be tapping a socio-temporal theme: social communication words decrease as
words associated with temporal issues increase. SLIWC function 2 seems to be
tapping a purely linguistic aspect of the language: the use of articles (a, an,the)
increases as the references to other people decrease. This may be similar to the
humanistic-utilitarian dimension, however, the order in which the news sources are
distributed along this dimension is not the same as in the Diction analysis.

Differences between Time Periods
The second part of the analysis explored differences between the three time periods,
Pre-Peak, Peak and Post-Peak. The social amplification framework contends that
amplification entails more than simply publishing greater quantities of material on a
particular issue. It suggests that there may be qualitative differences between periods
of amplification and periods preceding and following them. Amplification processes
should be detectable in the language used to treat risk issues, particularly in a peak
period of amplification. Diction and SLIWC were used to content analyse the
language during Pre-peak, Peak and Post-peak periods in six news sources: The
Guardian, The Times, the Irish Times, The Belfast Telegraph, The Mirror and BBC

33

On-line. Again, for statistical reasons, the Mirror could only be used in the SLIWC
analysis.
Discriminant function analysis was applied to the outputs from the Diction program for
texts located in the Pre-peak, Peak and Post-peak periods. 41 pre-peak articles, 123
peak articles and 175 post-peak articles were used in the analysis. Two statistically
significant discriminant functions were identified. The results are summarised in Table
2.17
Table 2.17 Discriminant Functions between time periods for Diction variables
Test of

Wilks' Lambda

Chi-square

Function(s)

Canonical

df

Sig.

Correlation

1 through 2

.706

110.885

.405

70

.001

2

.845

53.641

.393

34

.017

Figure 2.11 shows a plot of the articles in the different time periods plotted against the
two discriminant functions.
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Figure 2.11 Scattergraph displaying news articles position on the two Diction
functions.

Diction Function 1
Figure 2.12 shows the individual variables that comprise the first function and Table
2.18 shows the group centroids for the time periods at these functions.

Figure 2.12 Variables that contribute to the first Diction function discriminating
between Time periods.
Table 2.18 Group Centroids at the function
Newspaper

Function

Pre-peak

.648

Peak

.382

Post-Peak

-.420

The details of these variables are shown in Table 2.19.
Table 2.19 Statistics for variables comprising the first Diction Discriminant Function
Variable

Discrim

Pooled

Wilks

F

df

signif

Function

correl

Lambda

Collectives

1

.452

.949

9.087

2,336

.000

Concreteness

1

.450

.952

8.455

4,334

.000

Cognitive

1

-.397

.968

5.556

4,334

.004
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The first discriminant function is composed of three variables:
•

Collectives - a variable which contains words connoting pluralism

•

Concreteness - words that concern tangible, material things

•

Cognitive Terms - thought processes, both functional (problem solving) and
imaginative

Collectives and Concreteness are positively correlated with the function so a high score
on these variables results in a higher score in the function. Cognitive terms are
negatively correlated so a high score on this variable corresponds to a low function
score. This puts the variables Concreteness and Collectives at one end of the
continuum and Cognitive Terms at the other; as scores on Collectives and
Concreteness rise, scores on Cognitive Terms decrease. Post hoc tests show that Prepeak scores for both Collectives and Concreteness differ significantly from both Peak
scores and Post-peak scores. Scores on these variables are highest during the pre-peak
stage. Scores on the Cognitive variable are significantly lower during the Peak period
than the Post-peak period. There seems to be a change over the course of the evolving
story that leads to a decrease in words in the Collectives and Concreteness variables,
and an increase in Cognitive words in the post-peak phase.

Diction Function 2
Figure 2.13 shows the individual variables that comprise the first function and table
2.20 shows the group centroids for the time periods at these functions.
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Figure 2.13 Variables that contribute to the second Diction function discriminating
between Time periods
Table 2.20 Group Centroids at the function
Newspaper

Function

Pre-peak

-.963

Peak

.428

Post-Peak

-.007

The details of these variables are shown in Table 2.21.
Table 2.21 Statistics for variables comprising the second Diction Discriminant
Function
Variable

Discrim

Pooled correl

Wilks

F

df

signif

Function

with DF

Lambda

Passivity

2

.428

.959

7.178

4,334

.001

Leveling

2

.311

.980

3.368

4,334

.036

Accomplishment

2

.276

.977

3.920

4,334

.021

The second discriminant function is composed of three variables:
•

Passivity contains words that range from neutrality to inactivity
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•

Leveling contains words used to ignore individual differences and to build a
sense of completeness and assurance

•

Accomplishment contains words that express task completion and organised
human behaviour

These variables are all positively correlated with the discriminant function so an
increase in any of these variables relates to an increase in the discriminant function.
Post hoc tests show that peak scores are significantly greater on Passivity scores than
both pre-peak and post-peak scores on this variable. Accomplishment scores are
significantly lower during the peak period than the post-peak period. This seems to
show that for the second discriminant function, there is different activity during the
peak period than the post-peak or pre-peak periods.

SLIWC Analysis
Differences between the overall effects of time period for all the news sources were
also examined using the SLIWC variables. 41 pre-peak articles,171 peak articles and
197 post-peak articles were used in the analysis. Two statistically significant
discriminant functions were identified. These are summarised in Table 2.22.

Table 2.22 Discriminant Functions between time periods for SLIWC variables
Test of

Wilks' Lambda

Chi-square

Function(s)

Canonical

df

Sig.

Correlation

1 through 2

.477

275.349

.627

140

.000

2

.784

90.186

.464

69

.044

Figure 2.14 shows a plot of the articles in the different time periods plotted against the
two discriminant functions.
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Figure 2.14 Scattergraph displaying news articles position on the two SLIWC
functions
SLIWC Function 1
Figure 2.15 shows the individual variables that comprise the first function. Table 2.23
shows the group centroids for the time periods at these functions.

Figure 2.15 Variables that contribute to the first SLIWC function discriminating
between Time periods.
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Table 2.23 Group Centroids at each function
Newspaper

Function

Pre-peak

-.410

Peak

.939

Post-Peak

-.729

Table 2.24 gives the details for each of the contributing variables.
Table 2.24 Statistics for variables comprising the first SLIWC Discriminant Function.
Variable

Discrim

Pooled correl

Wilks

F

df

signif

Function

with DF

Lambda

Religion

1

.321

.940

14.781

2,406

.000

Future

1

-.295

.947

11.436

2,406

.000

Metaphysical

1

.285

.940

13.031

2,406

.000

This function appears to be tapping a dimension with a religious or metaphysical tone.
This is consistent with elements of the controversy engendered around genetically
modified foods – that this type of biotechnology involves ‘playing God’ or tampering
with the ‘laws of nature’. Interestingly the Future variable lies at the other end of this
dimension. The Future variable is a collection of future tense verbs. The function is
such that those variables that are positively correlated with it correspond to those
located at the upper level of the function. This is where the peak articles are found
(peak centroid = 0.939). The negatively correlated articles are located in the pre-peak
and post-peak periods (pre-peak centroid = -0.410; post-peak centroid = -0.729). Thus,
there is clear evidence of a qualitative difference between peak and pre-peak and postpeak linguistic behaviours for genetically modified food articles.
The genetically modified foods topic falls into a number of the “less acceptable risk”
categories defined by Covello and Allen (1988). One of these is that risks perceived to
be natural are more acceptable than risks perceived to be manmade. Clearly the
genetically modified foods debate is about human manipulation of nature which makes
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it a less acceptable risk. This function appears to be sensitive to the qualitative
changes in language connoting human intervention during the peak period compared
with the post-peak period.
SLIWC Function 2
Figure 2.16 shows the individual variables that comprise the first function. Table 2.25
shows the group centroids for the time periods at these functions.

Figure 2.16 Variables that contribute to the second SLIWC function discriminating
between Time periods.
Table 2.25 Group Centroids at each function
Newspaper
Pre-peak

Function
-1.542

Peak

.007

Post-Peak

.259

Table 2.26 gives the details for each of the contributing variables.
Table 2.26 Statistics for variables comprising the second SLIWC Discriminant
Function
Variable

Discrim

Pooled correl

Wilks

Function

with DF

Lambda

Leisure

2

-.340

Exclusion

2

.291

41

F

df

signif

.969

6.560

2,406

.002

.972

5.816

2,406

.003

This function is a little more difficult to place in terms of genetically modified foods as
a risk issue. Leisure words are those words concerned with the home and past times.
It seems that these are most frequently included in articles in the pre-peak phase and
diminish in the peak and post-peak phases. Conversely, exclusion words (‘but’,
‘except’, ‘without’) increase as the time periods pass and it may be that this trend is
reflecting accumulating social resistance to the development of genetically modified
organisms.
Other variables that discriminated between the time periods are listed in Appendix 2

Summary
Four discriminant functions were identified, two Diction functions and two SLIWC
functions. Two of the functions appear to support the hypothesised differences in
language used during peak periods against pre-peak and post-peak periods. The
second Diction function points to an increasing use of ‘neutral’ and ‘generalising’
types of words during the peak phase of the story, suggesting a less focused analysis of
the issue. The first SLIWC function also emphasises an increase in the use of religious
and metaphysical words during this period. Together these functions suggest that the
issue was not being treated rationally during the period in which the story broke, and
only after the intense media attention had subsided did the debate continue in a more
rational manner. The analysis points to the manner in which irrational concerns were
engendered in the debate.
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Chapter 3
Case study 2
BSE/CJD Case Study and comparison with GMO case study
The second case study examined a topic similar in subject matter to genetically
modified organisms in that it concerned a food scare, but the nature of the food scare
was quite different. The link between BSE and CJD concerns a risk to human health
posed by practices in the farming and meat industries. It is widely regarded as a classic
example of the variety and complexity of factors that arise in risk communication such
as risk quantification, uncertainty and the level of scientific consensus. The range of
possible outcomes stretches from the catastrophic (a national epidemic of a
degenerative neurological disease) to the relatively minor (an isolated agricultural
problem). At the time of greatest public concern the validity and reliability of the
extant scientific evidence were insufficient to inform a precise actuarial assessment of
the most probable outcome.
Unlike concerns about the effects of genetically modified foods, worries about
BSE/CJD were fuelled by evidence of fatalities. At the time this study was being
conducted the number of human fatalities was small but they attracted considerable
media attention. The number of animals in the national herd that had fallen victim to
BSE was considerable.
BSE/CJD as a risk issue: A brief history1
"There is no conceivable risk of BSE being transmitted from cows to people."
The Rt. Hon. Stephen Dorrell,
Minister of State for Health,
Her Majesty's Government,
3 December 1995.
A full chronology is available at the Ministry of Agriculture, Food and & Fisheries web site:
http://www.maff.gov.uk/animalh/bse/chronol.pdf
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Bovine Spongiform Encephalopathy (BSE) is one of a number of diseases known as
Prion diseases. The oldest of these diseases is scrapie which affects sheep and goats
and was first recorded in 1732. Scrapie is thought to be a naturally occurring disease,
and a number of prion diseases in mammals are thought to occur naturally. Similar
diseases such as Transmissible Mink Encephalopathy (TME), Chronic Wasting
Disease (CWD, which occurs in mule deer or elk) and BSE are possibly not due to
natural causes, but may have arisen as a consequence of animal husbandry practices.
In 1920 the Austrian neurologist Creutzfeldt published a case of a disease in humans
that was also identified in 1921 by fellow Austrian neurologist Jacob; the disease is
now named after them as Creutzfeldt Jacob Disease (CJD). Other human diseases that
are similar to CJD are GSS syndrome described by Gerstmann Straussler and
Scheinker in 1936, and Kuru, a disease of the New Guinea Fore tribe which was
described in 1957 and caused by ritualistic cannibalism involving eating the brains of
tribal elders.
The practice of feeding meat products to animals to increase the protein levels needed
for high level milk production started in the second half of the 19th century. It was well
established in the first half of the 20th century and this prompted the introduction of
regulatory quality control practices. During the Second World War the practice of
feeding meat products to animals was driven by the need for the UK to produce more
of its own food. This led to reductions in the amount of food that was considered safe
for human consumption being fed to animals. The 1960s and 70s saw a move to large
scale rendering plants which greatly increased the efficiency of processing animals in
labour and energy costs. Procedures were also introduced to regulate the use of animal
waste products, such as the sterilisation and staining of all meat from slaughterhouses
that is not fit for human consumption.
In 1985 a cow was diagnosed as having a 'a novel progressive spongiform
encephalopathy' (Wells, Scott, Johnson, Gunning, Hancock, Jeffery, Dawsen, &
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Bradley, 1987) and BSE was first recognised as an entity in November 1986, and
reported to MAFF in June 1987 around the time of the General election. News of the
disease was reported in Farming publications throughout September and October 1987.
On 25 October 1987 the Sunday Telegraph was the first national newspaper to publish
a news article about BSE. About this time the Neuropathogenesis Unit, established in
1981 to investigate links between animal and human health, reported that samples from
BSE infected cattle contained abnormally high PrP levels (a protein associated with
Prion diseases) and concluded that BSE is a Prion disease. Epidemiological evidence
suggested that sheep-derived cattle feeds may be a causal factor in BSE and a series of
studies was started to examine possible pathways to inter-species transmission. The
Southwood working party, an expert advisory group on BSE, was established in 1988.
Their deliberations informed the Bovine Spongiform Encephalopathy Order 1988.
This required notification of BSE in cattle and introduced a slaughter and
compensation policy. These measures were accompanied by a ruminant feed ban.
On the 13 June 1989 Mr John MacGregor (Minister of Agriculture, Fisheries and
Food) announced a total ban on the human consumption of certain cattle offal. Mr
John Gummer replaced him on 24 July 1989. The European commission placed an
export ban on cattle over 6 years old, and introduced its own notification directive.
The SEAC (Spongiform Encephalopathy Advisory Committee) was formed in early
1990.
Broadcast media coverage of the BSE issue started in May 1988 with the television
programme ‘The trouble with Vera’. It included the first footage of a ‘mad cow’ on
British television, and in early 1989 an Antenna documentary programme on BSE was
shown on BBC2. The broadcast was repeated on 19 July when the issue had gained
wider public concern.
In May 1990 the Sunday Times reported Professor Richard Lacey's call for the
slaughter of all infected herds, and some butchers reported a 50% drop in sales of beef.
This was followed by a series of statements from political figures and interested parties

45

that eating British Beef was safe. For example, Mr John Gummer announced that
“British beef is perfectly safe to eat” and was famously featured in the media
attempting (unsuccessfully) to feed a hamburger to his young daughter. The Meat and
Livestock Commission (MLC) placed advertisements in the national press stating that
'eating British beef is completely safe', and the Chief Medical Officer, Sir Donald
Acheson, offered similar endorsements.
In February 1992 The Guardian published Professor Lacey’s concerns that the offal
ban had not stopped the spread of BSE, however, the BSE epidemic had reached it’s
peak in the national herd at the end of 1992 when 0.3% of the animal population was
judged to be infected. During this time a number of scientific studies were published
that led to increased concerns about the possible risk to humans from BSE infected
meats. BSE was transmitted to a pig under laboratory conditions (Dawson, Wells,
Parker & Scott, 1990), and the first case of BSE in cattle born after the ruminant feed
ban was announced. In 1994 experimental oral transmission of BSE to cattle was
found to be possible (Wells, 1994), and in 1995 evidence arose suggesting as little as
0.5 grams of infected material fed to sheep would produce BSE (Taylor, Woodgate &
Atkinson, 1993).
1995 saw the first confirmed victim of new varient CJD. There were 3 v-CJD deaths
in 1995, and 10 in 1996. Most of the victims were young. Sporadic CJD commonly
occurs only in people over 60. The evidence that new variant CJD was due to
consumption of BSE infected meat was growing.

Prion Diseases
A prion is “an infectious particle that does not contain DNA or RNA, but consists only
of a hydrophobic protein; believed to be the tiniest infectious particle” (Academic
Press Dictionary, 2000). Prions have characteristics unlike any other biological agent.
They are very resistant to normal sterilisation procedures, so much so that it is standard
practice to destroy any surgical instruments used while operating on a CJD victim.
The theoretical approach that has the largest consensus, but is still regarded as
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controversial, suggests that PrP, an ordinarily innocuous cellular protein, is the
infectious agent. This type of protein occurs in many cell types but is particularly
prevalent in neural tissue. When an amount of the prion PrP* is ingested it converts
ordinary PrP into PrP* (which may be identical to PrPsc, the protein that builds up in
amyloid plaques). PrP* replicates in the lymphoid system where it may stay for a long
period of time but eventually gains access to the nervous system and the brain and
converts PrP to PrP*, causing the build up of amyloid plaques in the brain. These
amyloid deposits are toxic to neurons and their surrounding support glial cells. This
leads to the creation of small holes and gradual depletion of brain matter developed vCJD. Genetic predisposition may be implicated in the development of which gives rise
to the name spongiform encephalopathy. Incubation periods may be long but once
they set in there is gradual degradation in brain operation, dementia and eventually
death. In standard CJD the occurrence of the PrP* is thought to occur by a
spontaneous mutation which explains the low but consistent level of the sporadic form
of CJD. New variant CJD has a common chemical fingerprint with BSE strains
isolated from several animal species. "The spontaneous occurrence of a novel prion
strain that is the same in 22 individuals in the UK over the last two years seems
extraordinarily unlikely as an explanation for v-CJD. The alternative conclusion is that
these cases have arisen from a common source of exposure to a new prion strain. The
absence of any history of common iatrogenic exposure indicates that this is a new
animal strain" (Collinge, Sidle, Meads, Ironside & Hill, 1996). It is likely that new
variant CJD is due to exposure to infected animal products and strain typing
experiments have now confirmed beyond reasonable doubt that the BSE prion and the
prion causing v-CJD are directly related (Bruce, Will, Ironside, McConnell,
Drummond, Suttie, McCardle, Chree, Hope, Birkett, Cousens, Fraser & Bostock,
1997).
An important question concerns the level of exposure in the general public. Most
agree there has been a wide degree of exposure but estimation is complicated by
uncertainty concerning the degree of cross species (cattle-human) transmission. This
uncertainty has led to large variations in estimates, these range between a few hundred
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fatalities and several million (Ghani, Ferguson, Donnelly, Hagenaars, & Anderson,
1998; Thomas & Newby, 1999; Ferguson, Donnelly, Ghani & Anderson, 1999).
Currently, anonymous examination of tonsils is being conducted to give a more
accurate assessment of the vCJD epidemic (Ghani, Donnelly, Ferguson & Anderson,
2000). An additional risk factor concerns the possible role of a genetic element
(present in 37% of the caucasian population) that is common to all those that have the
disease.
This degree of uncertainty surrounding the extent of the problem has prompted a good
deal of speculation in the press. The press treatment of the BSE topic appears to break
a number of the risk communication guidelines (Covello and Allen, 1988), particularly
those that suggest catastrophic risks and risks percieved to be outside personal control
are less acceptable than statistical and personally controllable risks.
Sampling Strategy
The sampling time frame in the BSE case study extends between 1 Jan 1996 and 31
May 1996, a similar period to that used in the genetically modified foods case study.
There is a good deal of similarity in the frequency of publications in both the
genetically modified foods issue and the BSE/CJD issue. Figures 2.1, 2.2 and 3.1
show that both issues have a clear peak period of publication followed by a post peak
period in which an equilibrium and gradual decline is reached.
There are two differences in the sampling strategy adopted for the GM foods and
BSE/CJD case studies. The first is that only two news sources, The Times and the
Guardian, were examined in the BSE/CJD study. This was partly due to difficulties
encountered accessing archives for some of the other newspapers. It was also partly
due to the fact that the analysis of the BSE/CJD story was designed to test the degree to
which patterns identified in the GM foods case study could be replicated. Given the
role of The Times and the Guardian in the GM foods study it was important to focus on
these in the BSE/CJD study. The second major difference concerns the paucity of prepeak articles in the BSE/CJD topic (this was also a statistical concern in the genetically
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modified food case study). Thus, the BSE/CJD study focused on differences between
peak and post-peak articles.
A BSE/CJD dictionary was developed in a similar manner to the GM dictionary in the
first case study. Any articles that contained less than 5% BSE/CJD words were
examined by three judges, ratification by all three judges led to inclusion in the study.
The BSE/CJD articles were analysed as part of a wider comparitive investigation of the
two case studies. Similarities and differences between scores for the BSE/CJD articles
and scores for the GM foods articles are presented first.
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Figure 3.1 News Items concerning BSE/CJD 1 Jan 1996 - 31 May 1996
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BSE GMO comparison results
There are remarkable similarities in the frequency of publication of articles in the
GMO and BSE/CJD stories. There are three distinct periods of activity: pre-peak,
peak, and post-peak. In both cases the pre-peak period is characterised by low and
intermittent frequencies of publication. The second period begins when the story
actually breaks and is characterised by a steep rise in the number of articles published
daily. The duration of this peak period differs for different media sources, and
between topics. However, it usually lasts between 10-14 days. During the post-peak
period the number of articles published each day rapidly declines to a level
characterised by intermittent bursts which are higher than that of the pre-peak period.
An underlying assumption of this research is that during the peak period the processes
of amplification are at their strongest. The GM foods case study found some evidence
that supported the view that there are differences in the manner in which language is
used in the peak period of media interest. The BSE/CJD case study sought to determine
whether these differences are relatively constant. Since the two case studies exhibit
similar publication activity profiles at the same amplification stations (Times and
Guardian) it is possible to compare and contrast them in greater detail and thereby
develop a richer picture of amplification processes at work. If the viewpoint is taken
that amplification processes are homogeneous across news sources and topics then we
should observe similar patterns in the two case studies. If the converse is true, and
amplification processes are different in each topic, then there should be differing
patterns of language use in each of the topics and news sources. This leads to the
development of several hypotheses.

Hypotheses
•

It is hypothesised that there is a set of variables that discriminate between stations
of amplification (The Times and Guardian). The set of variables that discriminate
between the two news sources will be similar to those observed in the analysis of
GM foods differences between the six news sources.
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•

It is also hypothesised that a different set of variables will discriminate between
genetically modified foods articles and BSE/CJD articles.

The set of variables that discriminates between the stories should illuminate the
manner in which differences may appear in the third hypothesis.
•

Finally, it was predicted that a third set of variables would discriminate between
the time periods. If the language use in amplification processes is homogeneous
then the set of variables that differentiates between the two time periods will be
similar in the GM foods and BSE/CJD case studies.

The test of the third hypothesis may provide the most information regarding some of
the linguistic features that are involved in amplification processes.

Statistical analysis
Multivariate discriminant function analysis was applied to the data to identify the
variables that maximally discriminate between the grouping variables (the stories, the
stations of amplification, or the time periods). Additional univariate analysis of
variance (ANOVA) was used to examine differences that did not contribute
meaningfully to a discriminant function.
The following sections report, first, similarities and differences between the
newspapers; second, similarities and differences between the story topics; and finally,
similarities and differences between the time periods.
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Analysis of the differences between Newspapers (amplification
stations)
Diction Analysis
Three significantly significant discriminant function analyses are reported. The first is
the discriminant function for all the articles combined, the second is the discriminant
function for genetically modified foods articles, and the third is the discriminant
function for BSE articles.
1. Discriminating between Newspapers for BSE and GM foods combined
The first discriminant analysis uses the combined scores on Diction variables to
discriminate between The Times and Guardian newspapers with regard to their
treatment of both BSE and GM foods. 219 news articles from the Guardian and 205
news articles from The Times were included in the analysis. A significant
Discriminant Function (Wilks’ Lambda (35) = 0.874, (Chi-square 54.281), p<0.05)
was found that distinguished between the two newspapers. Figure 3.2 shows the
individual variables that comprise this function and Table 3.1 shows the group
centroids for the news sources at these functions.

Figure 3.2 Variables that contribute to the Diction function discriminating between
news sources.
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Table 3.1 Group centroids at function
News Source

Function

The Guardian

-.366

The Times

.391

The details of these variables are shown in Table 3.2
Table 3.2 Statistics for variables comprising the first Diction Discriminant Function
Variable

Pooled correl

Wilks’ Lambda

F

df

Sig

Ambivalence

.404

.977

9.881

1, 422

.002

Complexity

-.326

.985

6.441

1, 422

.012

This first function consists of two variables that are opposed: Complexity and
Ambivalence. Ambivalence is comprised of words expressing hesitation or
uncertainty, and Complexity is a calculated measure based on the number of characters
per word. The Guardian is at the more complex end of this spectrum and The Times at
the Ambivalence end. It is possible to view this function as a more specific version of
the functions that discriminated between the six news sources in the first case study.
The difference on this occasion is that there are only two news sources and therefore
the level of focus at which they are being studied is increased. The AmbivalenceComplexity function would seem to parallel the groundedness dimension reported in
the GM foods case study. Two of the other variables associated with the groundedness
function in the previous case study are involved here. Variety is negatively correlated
with the discriminant function (higher in the Guardian), but not strongly enough to be
meaningfully included in the function. Tenacity is positively correlated with the
discriminant function (higher in The Times) but once again not strongly enough to be
meaningfully included in the function. These differences may be simply due to a
blurring of the function caused by the addition of the articles concerning BSE/CJD.
The next two discriminant functions concern the differences between the two news
sources for the individual case studies.
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The other variables that displayed significant differences between the two news
sources when the case studies are combined are:
•

Praise - affirmations of some person, a group, or abstract entity

•

Temporal awareness - words that try to fit a person, idea or event in a particular
time interval

Both of these scores were higher in The Times than in the Guardian.
2. Discriminating between Newspapers for GM foods
The second discriminant analysis examined whether the combined scores on the
Diction variables could accurately discriminate between The Times and Guardian
newspapers in their treatment of the GM foods controversy. 114 news articles from the
Guardian and 73 news articles from The Times were included in the analysis. A
significant discriminant function (Wilks’ Lambda (35) = 0.720, (Chi square = 55.096)
p<0.05) was found that distinguished between the two newspapers for GM foods
articles. Figure 3.3 shows the individual variables that comprise this function and
Table 3.3 shows the group centroids for the news sources at these functions.

Figure 3.3 Variables that contribute to the Diction function discriminating between
news sources for GM foods news items.
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Table 3.3 Group centroids at function
News Source

Function

The Guardian

-.497

The Times

.776

The details of these variables are shown in Table 3.4
Table 3.4 Statistics for variables comprising the second Diction Discriminant Function
Variable

Pooled correl

Wilks’ Lambda

F

df

Sig

Ambivalence

.518

.905

19.308

1,185

.000

Tenacity

.294

.968

6.213

1,185

.014

Variety

-.269

.973

5.225

1,185

.023

This function is a specific version of the between-newspapers discriminant function
analysis reported in the first case study but applied to just two of the six news sources.
This alters the mathematics of the discriminant function as maximally discriminating
between two groups is not the same thing as maximally discriminating between five or
six groups. Two of the variables that were important in the first function in the GM
foods case study are involved here too. These are Variety and Tenacity. Another is
Ambivalence which was present in the first discriminant function in this case study.
Their definitions are described below:
•

Variety – a calculated variable based on the number of different words in a passage

•

Ambivalence - words expressing hesitation or uncertainty

•

Tenacity - connoting confidence and totality

The two variables, Ambivalence and Tenacity, are seemingly contradictory. However,
they could be detecting a variant of the groundedness dimension that was found to be
important in both The Times and the Guardian.
3. Discriminating between Newspapers for BSE articles
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The third discriminant analysis examined whether the combined scores on Diction
variables could discriminate between The Times and Guardian newspapers’ treatment
of the BSE/CJD crisis. 105 news articles from the Guardian and 132 news articles from
The Times were included in the analysis.
No statistically significant discriminant function was identified, and only three of the
31 Diction variables differ significantly between the two news sources. They are:
•

Praise - affirmations of some person, a group, or abstract entity

•

Leveling - words used to ignore individual differences and build a sense of
completeness

•

Accomplishment – words expressing task completion and organised human
behaviour

The absence of a strong discriminant function suggests that these newspapers are
treating these topics in a very similar manner.

SLIWC Analyses
Three discriminant function analyses were conducted to find which variables
contributed to a discrimination between the newspapers. The first examined the
discriminant function for all the articles combined. This was followed by an analysis
to find the discriminant function for genetically modified foods articles, and finally an
analysis that sought the discriminant function for BSE articles.
1. Discriminating between Newspapers for BSE & GMO combined
The first discriminant analysis used the scores on SLIWC variables to discriminate
between The Times and Guardian newspapers for the combined samples of BSE/CJD
and GM foods articles. 260 news articles from the Guardian and 264 news articles
from The Times were included in the analysis. A statistically significant Discriminant
Function (Wilks’ Lambda (71) = 0.646, (Chi-square 212.919) p<0.01) was found that
distinguished between the two newspapers for BSE and GMO articles combined.

57

Figure 3.4 shows the individual variables that comprise this function and Table 3.5
shows the group centroids for the news sources at these functions.

Figure 3.4 Variables that contribute to the SLIWC function discriminating between
news sources.
Table 3.5 Group centroids at function
News Source

Function

The Guardian

.745

The Times

-.734

The details of these variables are shown in Table 3.6
Table 3.6. Statistics for variables comprising the first SLIWC Discriminant Function
Variable

Pooled correl

Wilks’ Lambda

F

df

Sig

Home

-.403

.918

46.637

1,522

.000

Sixltr

.260

.964

19.387

1,522

.000

Body

-.250

.967

17.960

1,522

.000

Physical

-.238

.970

16.238

1,522

.000

The differences in this function seem to be concerned once again with the complexity
of the language. The Guardian has a significantly larger proportion of words that are
over six letters long. This variable corresponds to the Complexity variable in the

58

Diction analyses. This seems to be contrasted with a collection of three variables
connoting more ‘personal’ language. These variables, Home, Body and Physical,
represent a more self/personal focussed orientation amongst articles in The Times. The
function suggests that as the writing becomes more complex then the level of personal
words decreases. The Guardian falls at the more complex end of the function, The
Times at the personal end. A closer examination of the functions that separate these
news sources for each of the case studies will further illuminate these differences.
2. Discriminating between Newspapers for GM foods
The second discriminant analysis used the combined scores on SLIWC variables to
discriminate between The Times and Guardian newspapers in their treatment of GM
foods. 120 news articles from the Guardian and 159 news articles from The Times
were included in the analysis. A statistically significant discriminant function (Wilks’
Lambda (70) = 0.610, (Chi square = 119.543) p<0.01) was found that distinguished
between the two newspapers for GM foods articles. Figure 3.5 shows the individual
variables that comprise this function and Table 3.7 shows the group centroids for the
news sources at these functions.

Figure 3.5 Variables that contribute to the SLIWC function discriminating between
news sources for GM foods news items.
Table 3.7 Group centroids at function
News Source

Function

The Guardian

.917

The Times

-.692
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The details of these variables are shown in Table 3.8.
Table 3.8 Statistics for variables comprising the second SLIWC Discriminant Function
Variable

Pooled correl

Wilks’ Lambda

F

df

Sig

Inhibition

.336

.933

20.012

1,277

.000

Home

-.317

.940

17.826

1,277

.000

This analysis can be regarded as a specific version of the analysis between six news
sources reported in the previous case study. In that analysis a groundednesscomplexity dimension was identified. However, there was very little evidence for a
difference between the Guardian and The Times on that dimension. The other
dimensions on which the Guardian and The Times were differentiated appears not to
be replicated here. The function identified in this analysis has Inhibition at one end of
the dimension. Inhibition is one of the cognitive terms and includes words that seek to
inhibit, such as ‘block’ or ‘constrain’. At the other end of this dimension is the
variable Home which includes words like ‘house’, ‘kitchen’, and ‘lawn’. The
Guardian is closer to the constrained end of this dimension and The Times is closer to
the Home end of the dimension.
The three variables that contribute to the significant discriminant function for GM
foods articles are a subset of those that appeared in the larger news source
discrimination reported in the GM case study. The two seemingly contradictory
variables, Ambivalence and Tenacity remain. These may be related to a variant of the
groundedness dimension. Variety is negatively correlated with the function and with
these two variables.
3. Discriminating between Newspapers for BSE articles
The third discriminant analysis examined whether scores on SLIWC variables could
reliably discriminate between The Times and Guardian newspapers in their treatment
of the BSE/CJD controversy. 140 news articles from the Guardian and 105 news
articles from The Times were included in the analysis. A statistically significant
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discriminant function (Wilks’ Lambda (23) = 0.742, (Chi square = 69.2) p<0.01) was
found that distinguished between the two newspapers for BSE/CJD articles. Figure 3.6
shows the individual variables that comprise this function and Table 3.9 shows the
group centroids for the news sources at these functions.

Figure 3.6 Variables that contribute to the SLIWC function discriminating between
news sources for BSE/CJD news items.
Table 3.9 Group centroids at function
News Source

Function

The Guardian

.509

The Times

-.679

The details of these variables are shown in Table 3.10
Table 3.10 Statistics for variables comprising the third SLIWC Discriminant Function
Variable

Pooled correl

Wilks’ Lambda

F

df

Sig

Exclusion

-.340

.967

9.803

1,243

.002

Sixltr

.321

.965

8.731

1,243

.003

WPS

.314

.967

8.328

1,243

.004

Whereas the Diction analysis could not be used to discriminate between The Times and
the Guardian, the SLIWC analysis reliably discriminated between these two news
61

sources. Complexity lies at one end of the dimension: words with six letters or more,
and words per sentence, are both measures of the complexity of language. Once again,
articles in the Guardian are characterized by a greater use of more complex language.
At the other end of the function is the variable Exclusion, which includes words such
as ‘but’, ‘except’ and ‘without’.

Summary
Core differences between The Times and the Guardian established in these
discriminant function analyses have at one end of continuum the complexity of the
writing, while the other end of the dimension differs depending on which topic is under
consideration. However, there is a consistent pattern of variables at one end of the
dimensions centred around the complexity of the language. It is also the Guardian that
repeatedly exhibits this complex language. This dimension differs from the
complexity-groundedness dimension reported in the previous case study where more
news sources were examined. So the first hypothesis is supported in that there exists a
set of variables that will discriminate between the two news sources however the
degree to which they parallel the dimensions in the first case study is less strong. In
the GM foods case study there were very few differences between the two news
sources on this dimension. A more fruitful search for differences may be pursued
through an analysis of the story topics themselves.

Analysis of the differences between Story Topics
Three discriminant function analyses were conducted to identify which variables
contributed to a discriminant function between the two story topics. The first analysis
examined the discriminant function for all The Times and Guardian articles combined.
The second analysis attempted to identify a discriminant function for Guardian articles,
and the third analysis sought to identify a discriminant function for Times articles.
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Diction Analysis
1. Discriminating between Stories Combined Newspapers
The first discriminant analysis examined the ability of the combined scores on Diction
variables to discriminate between the story topics BSE and GM foods. 187 GM foods
news articles and 237 BSE/CJD news articles were included in the analysis. A
statistically significant Discriminant Function (Wilks’ Lambda (35) = 0.588 (chi =
214.630), p<0.01) was found that distinguished between the two story topics. Figure
3.7 shows the individual variables that comprise this function and Table 3.11 shows the
group centroids for the topics on the function.

Figure 3.7 Variables that contribute to the Diction function discriminating between
story topics.
Table 3.11 Group centroids at function
News Source

Function

GM foods

-.940

BSE/CJD

.741

The details of these variables are shown in Table 3.12
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Table 3.12 Statistics for variables comprising the first Diction Discriminant Function
Variable

Pooled correl

Wilks’ Lambda

F

df

Sig

Hardship

.429

.886

54.363

1,422

.000

Complexity

-.404

.897

48.207

1,422

.000

Centrality

-.311

.937

28.605

1,422

.000

Temporal

.311

.937

28.517

1,422

.000

Four variables contribute to the discriminant function that differentiates between the
stories. These are:
•

Hardship – a variable containing words related to disasters, hostility, censurable
human behaviour and human fears

•

Temporal Awareness - words concerned with time

•

Complexity - a calculated measure based on characters per word

•

Centrality – terms connoting institutional regularities and /or substantive agreement
on core values

Hardship and Temporal Awareness are located at one end of the function (BSE/CJD).
The presence of the difference in the Hardship variable is probably due to the actual
damage that occurred in the BSE/CJD topic, where many cattle were visibly stricken
with the disease and there were actual deaths. In the genetically modified foods topic
the issues were to do with potential harms which would result in much lower usage of
actual Hardship words. The Temporal Awareness is due to the fact that there is a much
clearer sequence of events in the BSE/CJD story. The chronology of the GM foods
story is less obvious as it is entirely about potential rather than actual damage.
Complexity and Centrality are located at the end of the dimension that genetically
modified foods occupies. The GM foods story was treated using more complex
language than in the BSE story. This is surprising since both seem to have complex
scientific features. The greater use of words in the Centrality category in the GM
foods story is a little surprising. Intuitively it might be expected that the treatment of
both topics would be similar in this respect.
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The next two discriminant function analyses examine the differences between the two
topics for the two news sources individually.
2. Discriminating between stories in the Guardian newspaper
The second analysis used the combined scores on Diction variables to discriminate
between the topics BSE and GM foods for the Guardian newspaper. 114 GM foods
news articles and 105 BSE/CJD news articles were included in the analysis. A
statistically significant discriminant function (Wilks’ Lambda (35) = 0.513, (Chi=
133.346, p<0.01) was found that distinguished between the two story topics for the
Guardian newspaper. Figure 3.8 shows the individual variables that comprise this
function and Table 3.13 shows the group centroids for the topics on the function.

Figure 3.8 Variables that contribute to the Diction function discriminating between
story topics in the Guardian newspaper.
Table 3.13 Group centroids at function
News Source

Function

GM foods

-.932

BSE/CJD

1.012

The details of these variables are shown in Table 3.14
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Table 3.14 Statistics for variables comprising the second Diction Discriminant
Function
Variable

Pooled correl

Wilks’ Lambda

F

df

Sig

Hardship

.403

.866

33.527

1, 217

.000

Complexity

-.308

.917

19.585

1, 217

.000

The function that differentiates the two topics in the Guardian comprises two of the
variables that contributed to the analysis containing both Guardian and Times.
Interestingly univariate analyses show that both the other variables (Centrality and
Temporal Awareness) are significantly different between the two stories and in similar
directions. However, they are not sufficiently strongly correlated with the discriminant
function to meaningfully include them in the function at the level of the Guardian.
3. Discriminating between stories in The Times newspaper
The third discriminant analysis used the combined scores on Diction variables to
discriminate between The Times articles on the topics of BSE and GM foods. 73 GM
foods news articles and 132 BSE/CJD news articles were included in the analysis. A
statistically significant Discriminant Function (Wilks’ Lambda (35) = 0.475,
Chi=137.944, p<0.01) was found that distinguished between the two story topics for
The Times newspaper. Figure 3.9 shows the individual variables that comprise this
function and Table 3.15 shows the group centroids for the topics on the function.

Figure 3.9 Variables that contribute to the Diction function discriminating between
story topics in The Times newspaper.
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Table 3.15 Group centroids at function
News Source

Function

GM foods

1.406

BSE/CJD

-.778

The details of these variables are shown in Table 3.16
Table 3.16 Statistics for variables comprising the third Diction Discriminant Function
Variable

Pooled correl

Wilks’ Lambda

F

df

Sig

Accomplishment

.411

.843

37.847

1, 203

.000

Complexity

.333

.891

24.816

1, 203

.000

Hardship

-.290

.952

18.814

1, 203

.000

The function that discriminates between the two stories in The Times is very similar to
the function for the Guardian. The variables Complexity and Hardship play an
important role. A major difference is the inclusion of the Accomplishment variable.
There was no univariate difference on this variable in the Guardian articles. The
difference in the use of Accomplishment words is an aspect that is unique to The
Times. Centrality and Temporal Awareness also show univariate differences between
the story topics in The Times. However, they are not so strongly correlated with the
discriminant function to be meaningfully included.
Blame is a variable that also discriminates between the treatment of the two stories in
The Times. The Times uses highly significantly more Blame words in the BSE/CJD
story than in the GM foods story. This is possibly due to the larger number of
identifiable contributory factors in the BSE/CJD story. The attribution of blame is
more difficult in the GM foods story because it is mostly concerned with addressing
potential hazards of unknown origin and scale.
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SLIWC Analyses
Three discriminant function analyses were conducted to find which variables
discriminate between the story topics. The first examined the discriminant function for
all The Times and Guardian articles combined. This was followed by an analysis to
find the discriminant function for Guardian articles, and finally an analysis that sought
a discriminant function for Times articles.
1. Discriminating between Stories – Times and Guardian Articles Combined
The first discriminant analysis examined whether the combined scores on SLIWC
variables could discriminate between the story topics BSE and GMO. 279 GM foods
news articles and 245 BSE/CJD news articles were included in the analysis. A
statistically significant Discriminant Function (Wilks’ Lambda (71) = 0.430 (chi =
410.557), p<0.01) was found that distinguished between the two story topics. Figure
3.10 shows the individual variables that comprise this function and Table 3.17 shows
the group centroids for the topics on the function.

Figure 3.10 Variables that contribute to the SLIWC function discriminating between
story topics.
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Table 3.17 Group centroids at function
News Source

Function

BSE/CJD

1.077

GM foods

-1.226

The details of these variables are shown in Table 3.17.
Table 3.17 Statistics for variables comprising the first SLIWC Discriminant Function
Variable

Pooled correl

Wilks’ Lambda

F

df

Sig

Body

.331

.873

76.028

1,522

.000

Sixltr

-.317

.882

69.535

1,522

.000

Time

.315

.884

68.552

1,522

.000

Neg Emotion

.311

.886

66.965

1,522

.000

Anger

.309

.887

66.216

1,522

.000

The function is similar to that identified in the Diction analysis. Complexity
,characterised by an increase in the number of words with six or more letters, lies at
one end of the continuum. The BSE end of the continuum is characterised by more
emotive words, with the inclusion of the Negative Emotion and Anger variables. The
Body variable appears in the function because the BSE/CJD topic includes a greater
treatment of medical factors. Interestingly this contrasts with the use of longer words.
Time is important because of the clearer chronology in the BSE story: there are clear
dates at which things occurred, whereas the risks associated with GM foods are
potential and prospective.
2. Discriminating between stories in the Guardian newspaper
The second discriminant analysis examined whether the combined scores on SLIWC
variables could discriminate between the topics BSE and GMO for the Guardian
newspaper. 120 GM foods news articles and 140 BSE/CJD news articles were included
in the analysis. A statistically significant discriminant function (Wilks’ Lambda (71) =
0.373, (Chi=219.197, p<0.01) was found that distinguished between the two story
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topics for the Guardian newspaper. Figure 3.11 shows the individual variables that
comprise this function and Table 3.19 shows the group centroids for the topics on the
function.

Figure 3.11 Variables that contribute to the SLIWC function discriminating between
story topics in the Guardian newspaper.
Table 3.19 Group centroids at function
News Source

Function

BSE/CJD

1.394

GM foods

-1.195

The details of these variables are shown in Table 3.20.
Table 3.20 Statistics for variables comprising the second SLIWC Discriminant
Function
Variable

Pooled correl

Wilks’ Lambda

F

df

Sig

Sixltr

-.301

.868

39.108

1,258

.000

Body

.271

.890

31.751

1,258

.000

Neg Emotion

.234

.916

23.678

1,258

.000

Time

.230

.918

22.968

1,258

.000
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The four variables that contribute to this function are a subset of the larger function;
only Anger is missing but Negative Emotion is still an important element. ANOVA
indicated that there was a significant difference in the treatment of the two stories in
the Anger variable.
3. Discriminating between stories in The Times newspaper
The third discriminant analysis examined whether the combined scores on SLIWC
variables could discriminate between The Times articles on the topics of BSE and
GMO. 159 GM foods news articles and 132 BSE/CJD news articles were included in
the analysis. A statistically significant Discriminant Function (Wilks’ Lambda (39) =
0.475, Chi=162.360, p<0.01) was found that distinguished between the two story
topics for The Times. Figure 3.12 shows the individual variables that comprise this
function and Table 3.21 shows the group centroids for the topics on the function.

Figure 3.12 Variables that contribute to the SLIWC function discriminating between
story topics in The Times newspaper.
Table 3.21 Group centroids at function
News Source

Function

BSE/CJD

-.790

GM foods

1.197

The details of these variables are shown in Table 3.22
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Table 3.22 Statistics for variables comprising the third SLIWC Discriminant Function
Variable

Pooled correl

Wilks’ Lambda

F

df

Sig

Anger

-.439

.845

48.080

.000

Neg Emotion

-.405

.865

40.995

.000

Sixltr

.307

.918

23.483

.000

The function for The Times is similar to that for the Guardian in that it contrasts
emotions with length of words. There are also significant differences on the variables
Time and Body but they are not strongly correlated with the function.

Summary
Differences in the way in which The Times and Guardian treat the GM foods story
were also observed in the BSE/CJD story. All of the functions included a complexity
variable and placed GM foods at the more complex end of the dimension. The
BSE/CJD story was treated in a less complex manner and seemed to have a prevailing
emotional element. The Hardship variable, in the Diction analysis, and the Negative
Emotion and Anger variables, in the SLIWC analysis, point to a greater use of
emotional language in the BSE/CJD story. This is interesting because one of the
hypotheses of this research is that emotive words are symptomatic of amplification.
The next section examines this further in an analysis of the peak and post-peak periods
in the two case studies. The findings suggest that more emotional words should be
present in peak periods. Since the BSE case study was characterised by a greater use
of emotional words the difference between peak and post-peak differences should be
stronger in this story.
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Analysis of the differences between Time Periods
Diction
Four discriminant function analyses were applied to the data to identify which
variables contribute to a discrimination between the two time periods, peak and postpeak. The first analysis examined the discriminant function for all The Times and
Guardian articles combined. The second focused on GMO and BSE articles combined.
The third considered whether there was a discriminant function for peak and post-peak
differences in GMO articles with Guardian and Times newspapers combined. The
fourth analysis sought to identify a discriminant function for peak and post-peak
differences in BSE articles with Guardian and Times newspapers combined.
1. Discriminating between peak and post-peak time periods for BSE and GMO stories
combined in the Guardian and Times newspaper.
A statistically significant discriminant function (Wilks’ Lambda (35) = 0.814 (chi
78.216), p<0.01) was found that distinguished between the two time periods for
combined GMO and BSE articles in the Guardian and Times newspapers. 201 peak
articles and 198 post-peak articles were used in the analysis. Figure 3.13 shows the
individual variables that comprise this function. Table 3.23 shows the group centroids
for the time periods on the function.

Figure 3.13 Variables that contribute to the Diction function discriminating between
time periods.
Table 3.23 Group centroids at function
News Source

Function

Peak

.474

Post-Peak

-.481
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The details of these variables are shown in Table 3.24.
Table 3.24 Statistics for variables comprising the first Diction Discriminant Function
Variable

Pooled correl

Wilks’ Lambda

F

df

Sig

Blame

.403

.964

14.781

1,397

.000

Communication

-.368

.970

12.275

1,397

.001

The function that differentiates the peak and post-peak time periods is comprised of the
Blame and Communication variables. As hypothesised, the peak period is associated
with a significantly greater use of words in the Blame category and a diminished use of
Communication words. The post-peak period is characterised by the converse of this a diminished use of Blame words, and an increase in the number of Communication
words. Univariate analyses also show the peak period was characterised by
significantly more Hardship and Leveling words. Hardship contains many of the
negative aspects of human existence and connotes a pessimistic point of view.
Leveling is a generalising variable and indicative of a less specific use of language
during the peak period.
2. Discriminating between peak and post-peak time periods for GM foods stories in
the Guardian and Times newspaper
A non-significant discriminant function (Wilks’ Lambda (35) = 0.736 (chi 97.152),
p=.126) was found between the two time periods for GMO articles in the Guardian and
Times newspapers. 86 peak articles and 97 post-peak articles were used in the
analysis. Figure 3.14 shows the individual variables that comprise this function. Table
3.25 shows the group centroids for the time periods on the function.
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Figure 3.14 Variables that contribute to the Diction function discriminating between
time periods for GM foods news items.
Table 3.25 Group centroids at function
News Source

Function

Peak

-.571

Post-Peak

.622

The details of these variables are shown in Table 3.26.
Table 3.26 Statistics for variables comprising the second Diction Discriminant
Function
Variable

Pooled correl

Wilks’ Lambda

F

df

Sig

Communication

.445

.934

11.597

1,163

.001

Cognitive

.299

.969

5.235

1,163

.023

Passive

-.275

.973

4.439

1,163

.037

When the GM foods articles are considered alone emotional language plays a less
significant role. This was predicted by the previous analysis of differences between
the stories. Communication and Cognitive elements increase in the Post-peak period.
This contrasts with an increase in the use of Passive words in the Peak period. It is
somewhat counterintuitive to observe an increase in Passivity during the peak period.
This variable is also associated with the use of evasive language and this may account
for its presence here.
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3. Discriminating between peak and post-peak time periods for BSE/CJD stories in
the Guardian and The Times newspapers
A statistically significant discriminant function (Wilks’ Lambda (35) = 0.692 (chi
79.1), p<0.01) was found that distinguished between the two time periods for
BSE/CJD articles in the Guardian and Times newspapers. 115 peak articles and 119
post-peak articles were used in the analysis. Figure 3.15 shows the individual variables
that comprise this Diction function. Table 3.27 shows the group centroids for the time
periods on the function.

Figure 3.15 Variables that contribute to the Diction function discriminating between
time periods for BSE/CJD news items.
Table 3.27 Group centroids at function
News Source

Function

Peak

.676

Post-Peak

-.654

The details of these variables are shown in Table 3.28.
Table 3.28 Statistics for variables comprising the third Diction Discriminant Function
Variable

Pooled correl

Wilks’ Lambda

F

df

Sig

Blame

.391

.936

15.786

1,232

.000

Hardship

.296

.963

9.037

1,232

.003
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Only two variables are positively correlated with the discriminant function. They are
both emotional variables, and are both significantly higher during the Peak phase of the
story.

SLIWC Analyses
1. Discriminating between peak and post-peak time periods for BSE and GMO stories
combined in the Guardian and The Times newspapers
A statistically significant Discriminant Function (Wilks’ Lambda (70) = 0.760, (Chisquare 124.038) p<0.01) was found that distinguished between the two time periods for
combined GMO and BSE articles in the Guardian and The Times newspapers. 250
peak articles and 240 post-peak articles were used in the analysis. Figure 3.16 shows
the individual variables that comprise this function. Table 3.29 shows the group
centroids for the time periods on the function.

Figure 3.16 Variables that contribute to the Diction function discriminating between
time periods.
Table 3.29 Group centroids at function
News Source

Function

Peak

.549

Post-Peak

-.572
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The details of these variables are shown in Table 3.30.
Table 3.30 Statistics for variables comprising the first SLIWC Discriminant Function
Variable

Pooled correl

Wilks’ Lambda

F

df

Sig

Inhibition

.326

.967

16.399

1,488

.000

Metaphysical

.234

.983

8.446

1,488

.004

The SLIWC variables tell a different story from the one indicated by the Diction
variables. The emphasis during the peak period in this analysis is on the Metaphysical
aspects, combined with an increase in the use of Inhibition words. The Metaphysical
component because of the content of some of the themes (e.g. ‘playing god’) in the
GM foods issue. Its pairing with the use of Inhibition words is interesting and
probably to do with issues of transgression and censorship.
2. Discriminating between peak and post-peak time periods for GMO stories in the
Guardian and Times newspapers.
A statistically significant discriminant function (Wilks’ Lambda (70) = 0.530, (Chi
square = 112.260) p<0.01) was found that distinguished between the two time periods
for GM foods articles in the Guardian and Times newspapers. 115 peak articles and 99
post-peak articles were used in the analysis. Figure 3.17 shows the individual variables
that comprise this function. Table 3.31 shows the group centroids for the time periods
on the function.
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Figure 3.17 Variables that contribute to the SLIWC function discriminating between
time periods for GM foods news articles.
Table 3.31 Group centroids at function
News Source

Function

Peak

.869

Post-Peak

-1.01

The details of these variables are shown in Table 3.32
Table 3.32 Statistics for variables comprising the second SLIWC Discriminant
Function
Variable

Pooled correl

Wilks’ Lambda

F

df

Sig

Religion

.307

.923

17.657

1,212

.000

Metaphysical

.300

.926

16.919

1,212

.000

The discriminant analysis between time periods in the first case study highlighted a
difference between peak and post peak language in terms of a function that had
increased use of religious and metaphysical words during the peak stage which had at
the other end of the continuum future tense words. This function seems to replicate the
function in the first case study without the contrast with future tense words. Univariate
analyses identified significant differences in the Inhibition, Prepositions and Future
Tense variables. Details are given in Appendix 3.
3. Discriminating between peak and post-peak time periods for BSE foods stories in
the Guardian and Times newspapers.
A significant discriminant function (Wilks’ Lambda (70) = 0.671 (chi 95.204), p<0.05)
was found that distinguished between the two time periods for BSE articles in the
Guardian and Times newspapers. 135 peak articles and 140 post-peak articles were
used in the analysis. Figure 3.18 shows the individual variables that comprise this
function. Table 3.33 shows the group centroids for the time periods on the function.
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Figure 3.18 Variables that contribute to the SLIWC function discriminating between
time periods for BSE/CJD news items.
Table 3.33 Group centroids at function
News Source

Function

Peak

.712

Post-Peak

-.654

The details of these variables are shown in Table 3.34.
Table 3.34 Statistics for variables comprising the third SLIWC Discriminant Function
Variable
Body

Pooled correl

Wilks’ Lambda

F

df

Sig

.309

.956

12.681

1,274

.000

The only variable that has been picked up in the analysis of BSE differences in the two
time periods concerned the greater use of Body words in the peak period. This may be
indicative of a greater emphasis on neurological aspects of the issue, rather than on the
political issues which may have become more central after the peak.
Univariate analyses did show differences in a number of emotional variables.
However, they did not cohere to make a meaningful discriminant function. There was
a significant difference in the use of Anxiety words: many more were used during the
peak period. There were also significantly more Negative Emotion words used during
the peak period. Details are given in Appendix 3.
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Summary
As predicted, there is a good deal of evidence that there were qualitative differences in
the language used in peak and post-peak time periods. Diction analysis of the GM
foods story shows an increase in Passivity words during the peak period. This
contrasts with an increase in Communication and Cognitive words in the post-peak
period. This is similar to the difference found between time periods in the larger
analysis of GM foods where there was an increase in generalising and neutral words
during the peak period. The SLIWC analysis of the GM foods case study similarly
mirrors the larger analysis. It identified a greater use of religious and metaphysical
words in the peak period.
The results of the BSE/CJD analysis were different. It was hypothesised that if
language change was a component of amplification then the differences in the use of
language across the time periods would similar in the BSE/CJD case and the GM foods
case study. However, the manner in which the language differed in the BSE/CJD case
study was not the same as in the GM foods case study. The evidence was much
stronger however in favour of a more emotional use of words in the peak period than in
the post-peak period. The Diction analysis found a much stronger use of Blame and
Hardship words during the peak-period than in the post-peak period, and the SLIWC
analysis found a larger use of Body words, which is indicative of a more thorough
treatment of biomedical issues.
The evidence suggests that the nature of the topic influences differences in the use of
language during the peak period of media interest. The fact that the language changes
are not the same in both of these topics suggests that the processes are not changes due
to homogeneous amplification processes but are more associated with a given topic. It
is perhaps at a higher linguistic level that it is best to examine the processes of
amplification. It may be that there are certain factors that make a topic more prone to
amplification than other topics. The next chapter examines a topic that has a much
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longer history but attracts much less media interest than the two case studies examined
so far.
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Chapter 4
Case study 3
Radiation and Sellafield
The third case study addressed a very different risk issue. Whereas the two previous
case studies were concerned with novel risks associated with food, this case study
concerned a much older topic, namely radiation and in particular processing activities
at Sellafield. Radiation, as a risk issue, has been around for a long time. The first
powerful use of radiation was as a weapon of mass destruction and its impact on the
world public was initially one of awesome and fearful power. The 1950s witnessed a
gradual growth of the nuclear power industry, there was a feeling of “swords into
ploughshares,” a mood that saw the tapping of this huge, previously destructive, source
of energy for civil means. The nuclear industry however has necessarily had close ties
with the military, which engendered a culture of secrecy in the industry during the cold
war, this combined with a number of well publicised disasters - particularly Three Mile
Island and Chernobyl – have led to a different public image for the nuclear industry. In
the UK pressure from NGOs and a series of bad publicity incidents has made Sellafield
the focus of the campaign against the UK nuclear industry. In recent years media
attention has focussed on the safety lapses and falsified data at Sellafield. This
research focuses on media coverage of this period. The research also incorporates an
international dimension to the Sellafield issue, and will analyse news sources from
within and outside the UK to see if there are linguistic differences associated with the
country in which a newspaper is printed.
Radiation and Sellafield as risk issues
The harmful effects of radiation on humans are due to ionisation in the molecules of
living cells. These ions or charged atoms behave slightly differently from non-ionised
atoms and may react with other atoms in the cell. This can lead to damage to the cell
and may, for example, cause a DNA strand to break. In normal levels of background
radiation little damage is done and cells can repair the damage quickly. When the dose
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is very high cells cannot repair the damage and may be changed permanently or die.
Those cells that die are of little consequence and are simply replaced. The cells that
are changed permanently replicate and produce more abnormal cells. This can result in
the cells becoming cancerous. At very high dose levels the cells cannot be replaced
fast enough, which results in tissue failure, and radiation sickness.
The Nuclear Industry
Certain heavy unstable atoms can be split by nuclear fission – Uranium 235 splits by
absorbing a neutron - resulting in two atoms whose total combined mass is less than
the first atom. The remainder of this mass being converted into heat and kinetic energy.
The reaction also leads to the liberation of more neutrons which then cause more
fission starting a chain reaction. This creates an explosion in a nuclear bomb but is
carefully controlled in a nuclear reactor where it is used to create a steady supply of
heat which produces steam that is then used to drive turbines that produce electricity.
The obvious risk factor involved is exposure to radiation, and there are two major
concerns about how this can happen; the safety of the plant itself, as seen in the major
risk incidents at Three Mile island and Chernobyl, and the disposal of the radioactive
waste materials from the fission process.
The UK has had a nuclear power industry since the 1950s and the Windscale site in
Cumbria was first cleared for the military production of plutonium in 1947. This
involved the building of two plutonium reactors known as “the Windscale Piles.” The
worst accident at the plant occurred in 1957 when one of these piles caught fire,
releasing a large amount of radioactive gas into the environment. Since then the site
has changed its name from Windscale to Sellafield and control has moved from the
Atomic Energy Authority to British Nuclear Fuels.
The Sellafield site contains two types of nuclear installations. The first consists of four
Magnox type reactors which provide steam and electricity for the Sellafield site and
supply electricity to the national grid. The rest of the site is associated with the
reprocessing of spent nuclear fuel and the treatment and storage of radioactive wastes.
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In 1994, a Thermal Oxide Reprocessing plant (THORP) came on line and allowed this
reprocessing aspect to proceed, thus enabling Sellafield to become a nuclear waste
reprocessor for the world. Currently Japan and Germany are Sellafield's largest
foreign customers.
Until the mid-seventies the press had largely been in favour of the atomic program, and
it was seen as an asset to UK business. In 1975 following a Friends of the Earth
campaign, the Daily Mirror ran a front page news story with the headline "Windscale the world's nuclear dustbin". This was at a time when the Cabinet was discussing the
building of THORP. In itself the headline probably would not have been too
damaging, but it coincided with a leak in the plant which had been continuing for an
unknown period of time. A decision was made to keep the leak quiet but information
eventually got out and resulted in demands for a public inquiry. Another large
radioactive leak occurred in December 1978 when it was discovered that a building
that had been decommissioned for 21 years had been leaking radioactive liquid through
an uncapped pipe. No-one knew how long this had been going on for. Another leak
occurred in 1983, when a pipe that led into the Irish Sea discharged 50,000 Curies of
radioactivity, which was within legal limits at the time. The weather conditions were
calm that day, and the radioactive mixture of solvents and sludge did not disperse but
created a slick on the sea and the beach. This led the government to warn people not to
use the beach unnecessarily. A ban was in place for six months which fuelled concerns
about damage to local industry and tourism. Two years later BNFL was fined £10,000
for polluting the beaches, though the cost was undoubtedly much higher in terms of
damage to public relations. There was another incident in 1992 in which plutonium
sprayed from a pipe within a reprocessing cell and created a potential criticality.
Although nothing happened, the potential caused the event to be classified as a level
three incident on the, industry defined, international scale of seven.
By the time the THORP project became active there were increasing doubts that it
could meet the claims that led to it’s original commissioning in the 1970s. The world
had changed substantially since then and a number of assumptions which underlay the
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reasoning had not come to pass. The price of uranium had fallen, the military need for
plutonium had changed dramatically, and difficulties in creating fast breeder reactors
which would use plutonium as fuel had caused set backs and significant stockpiles of
plutonium. The economics of the THORP project were looking unsteady, and this led
to a less defendable political situation. A part-solution to the build up of plutonium
stockpiles, which are difficult to store and a substantial security risk, was to build a
plant at the Sellafield site that manufactured mixed oxide fuels (MOX). These fuels
used a much smaller proportion of plutonium than would have been used in fast
breeder reactors, however, they could go some way to solving the stockpile problems.
There have been many concerns raised about the efficacy and economic efficiency of
the development of MOX plants, and claims that they are merely a political option for
dealing with the problems of plutonium.
In recent years concerns about the safety of Sellafield have intensified, and these are
partly linked to two separate reports published by the Health and Safety Executive’s
Nuclear Installations Inspectorate (NII) on 18th February 2000. The first report was the
result of an inspection initiated by the NII. The first half of 1999 saw an apparent
increase in the number of incidents occurring at Sellafield. These appeared to be
attributable to problems of control and supervision at the Sellafield site. A HSE
inspection team comprised of 11 NII inspectors and 2 non-nuclear inspectors spent two
weeks at the Sellafield site in September 1999. The report made twenty-eight
recommendations that the NII required BNFL to implement in order to improve safety.
Three key conclusions were derived. First, there is a lack of a high quality safety
management system across the site accompanied by an overly complex management
structure. Second, there is a lack of resources to fund existing safety management
systems. Third, there is an ineffective independent inspection, auditing and review
system within BNFL. But NII also confirmed that the site is operating safely.
The second report deals with the falsification of quality control data for MOX fuel
pellets. This issue was first notified to NII on 10 September, 1999 when BNFL
reported that they suspected that quality control data for MOX fuel pellets
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manufactured at their MOX Demonstration Facility (MDF) at Sellafield had been
falsified by BNFL employees. The report found that four MOX fuel assemblies
delivered to BNFL's Japanese customer contained fuel pellets from lots known to
contain falsified data. In total, thirty-one lots are known to have been affected by
falsification. The report places the responsibility for these falsified data on BNFL
management, saying levels of control and supervision in the relevant areas were
inadequate.
These reports were highly damaging to the reputation of BNFL internationally and
within the UK, particularly in light of the public relations campaign which has been
mounted by BNFL to stress its safety record in the past few years.

International dimension
The Sellafield radiation case study includes a significant international dimension. The
use of radioactive sources by the military has obvious political ramifications but the
issue of contamination is also important in an international context. Ireland, the main
international opponent of the Sellafield plant is situated directly across the shallow
Irish Sea from Sellafield. There has been a long history of complaints and calls for the
closure of Sellafield from the Irish Government, and pressure groups within Ireland.
“This Government remains firmly committed in its opposition to the continued
operation and expansion of this objectionable facility. The Government is
determined to remove any threat posed to the Irish people by Sellafield.”
Joe Jacob, T.D., Minister of State at the Department of Public Enterprise 2
March, 2000

The Irish have increasingly been joined in their attempts to force closure of the plant
by Nordic countries, Denmark, Sweden and Norway which report possible
contamination of the North Sea and Baltic waters with waste from Sellafield, and the
detection of Sellafield discharges in the Arctic. The recent evidence of lapses in safety
and the falsification of quality control data have given these governments leverage to
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pressure the UK government and BNFL to improve their quality management activities
with regard to Sellafield.

Analysis
The analyses reported in this case study address two objectives. The first was to
examine international differences in stories about Sellafield. Three newspapers were
analysed, two from the United Kingdom (The Times and the Guardian) and one from
the Republic of Ireland (The Irish Times). Risks perceived to be external, unfamiliar
and offering no clear benefits are generally viewed as less acceptable than risk
perceived to be internal, familiar and beneficial. Thus, a UK newspaper would be more
likely to regard the ‘Sellafield risk’ as familiar, internal (to the country) and delivering
clear economic benefits to the Cumbrian and the National economy. An Irish
newspaper would be more likely to perceive the risks as external, less familiar and
offering no economic benefit. Thus, it was hypothesised that the language used in a
UK newspaper’s treatment of the risks posed by Sellafield would be less extreme than
language used in an Irish newspaper.
The second objective followed on from the findings reported in the first two case
studies. It was hypothesised that since Sellafield is a long established risk issue there
would be no evidence of a peak and consequently that the language should be similar
to the language used in the post-peak periods of the other case studies. If this is the
case then the discriminant functions derived to distinguish between the time-periods in
the previous case studies should accurately classify the radiation articles as post-peak
articles.

Sampling Strategy
There is a large difference in the manner in which articles about Sellafield are
published in comparison to those in the two previous case studies. Due to these
differences a larger sampling time frame was used. It runs from January 1998 to June
2000. Figure 4.1 shows that there is no evidence for a clear peak period of publication,
and the level of publication is reasonably consistent over the sample period. There is a
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slight peak in early 2000, but this is small in comparison with the peaks seen in the
other case studies. Three news sources were examined: The Times, the Guardian and
the Irish Times.

Figure 4.1 News Items concerning Sellafield January 1998 - June 2000
18
16
14
12
10
8
The Times
6

The Guardian
The Irish Times

4
2
0

The Irish Times

The Guardian

The Times

Discriminant Function Analysis between news sources based on
Diction
An initial discriminant function analysis examined the differences between each of the
news sources. Three news sources are considered in this first analysis: the Guardian
news sections; The Times news sections; the Irish Times news sections.
82 Guardian articles, 82 Irish Times articles and 21 Times articles were included in the
analysis. A statistically significant discriminant function and a second non-significant
discriminant function were found to discriminate between these three news sources.
The results can be seen in Table 4.1. Figure 4.2 shows a plot of the news items as they
relate to the first two functions.
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Table 4.1 Discriminant Function Statistics of Diction variables between Newspapers
Test of

Wilks' Lambda

Chi-square

Function(s)

Canonical

df

Sig.

Correlation

1 through 2

.530

104.764

.568

70

.005

2

.782

40.481

.466

34

.206

Figure 4.2 Scattergraph displaying news articles position on the two Diction functions
Figure 4.3 displays the variables that relate to the first function that separates the news
sources and Table 4.2 shows the group centroids for the news sources at these
functions.
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Figure 4.3 Variables that contribute to the Diction function discriminating between
News Sources.
Table 4.2 Group Centroids at the first function
Newspaper

Function Score

The Guardian

-.733

The Times

.005

The Irish Times

.721

The statistical details of these variables are given in Table 4.3
Table 4.3 Statistics for variables comprising the Diction Discriminant Function
Variable

Discrim

Pooled

Wilks

F

df

signif

Function

correl

Lambda

Communication

1

.417

.920

7.916

2,182

.001

Complexity

1

.308

.956

4.221

2,182

.016

Temporal

1

-.300

.954

4.340

2,182

.014

Numerical Terms

1

-.284

.958

3.996

2,182

.020

This function has Complexity and Communication at one pole and Temporal
Awareness and Numerical Terms at the other pole. As the complexity of the news
articles increases the number of communication words increases, and temporal and
numerical terms decrease. In contrast to the other case studies, where the Guardian
usually occupied the complex end of any dimension that included the Complexity
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variable, the Guardian is, on this occasion, at the other end (Numerical and Temporal
variables). This dimension once again seems to be detecting a factual/utilitarian –
humanistic polarity, where numerical aspects and placing issues in a temporal context
are contrasted with social communication aspects. The more utilitarian approach is
reflected in the language of the Guardian, the Irish Times gives greater emphasis to
social aspects while The Times is positioned in the middle. This is probably due to the
way in which risk issues are framed in the UK and Ireland. The UK has a history of
nuclear power processing and sees clear economic advantages that balance the
potential pollution risks. The language in the Irish Times is more negative and shows a
greater concern for social issues which are treated in a more complex way.

Discriminant Function Analysis between news sources based on
SLIWC
A second discriminant function analysis examined the differences between each of the
news sources using the SLIWC scores for the articles. The same three news sources
are used. Two statistically significant discriminant functions were found to
discriminate between these three news sources. 97 Irish Times, 86 Guardian articles,
articles and 24 Times articles were included in the analysis. The results can be seen in
Table 4.4, and Figure 4.4 shows a plot of the news items as they relate to the first two
functions.
Table 4.4 Discriminant Function Statistics of SLIWC variables between News Sources
Test of

Wilks' Lambda

Chi-square

Function(s)

Canonical

df

Sig.

Correlation

1 through 2

.150

321.865

.821

140

.000

2

.458

132.246

.736

69

.000
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Figure 4.4 Scattergraph displaying news articles position on the two Diction functions.
Figure 4.5 displays the variables relating to the first function that separates the news
sources and Table 4.5 shows the group centroids for the news sources at these
functions.

Figure 4.5 Variables that contribute to the first SLIWC function discriminating
between News Sources.
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Table 4.5 Group Centroids at the first function
Newspaper

Function Score

The Guardian

1.326

The Times

1.380

The Irish Times

-1.518

Table 4.6 Statistics for the variable comprising the first SLIWC Discriminant Function
Variable
Money

Discrim

Pooled correl

Wilks

Function

with DF

Lambda

1

.336

.782

F

df

Signif

28.389

2,204

.000

The first function incorporates just one variable, Money. This complements the
dimension found in the Diction discriminant function analysis that represented a
utilitarian-humanistic difference between the papers. This time the dimension
highlights the economic differences between the news sources. Treatment of Sellafield
in The Times and the Guardian is associated with greater use of economic and
financial terms. There is very little difference between The Times and the Guardian,
which contrast starkly with the Irish Times. The UK newspapers frame their treatment
of Sellafield in economic and business terms whereas the Irish Times focuses on
societal implications.
Figure 4.6 displays the variables that relate to the second function that separates the
news sources. Table 4.7 shows the group centroids for the news sources at these
functions.
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Figure 4.6 Variables that contribute to the second SLIWC function discriminating
between News Sources.
Table 4.7 Group Centroids at the second function
Newspaper

Function Score

The Guardian

.794

The Times

-2.971

The Irish Times

-.0013

Table 4.8 Statistics for the variable comprising the second SLIWC Discriminant
Function
Variable
WPS

Discrim

Pooled correl

Wilks

Function

with DF

Lambda

2

.234

.908

F

df

Signif

10.391

2,204

.000

The second function refers to a linguistic aspect (Words per Sentence). This separates
the news sources along a linguistic continuum but is of little interest to the risk
communication issues. Once again the Guardian produces articles that are more
linguistically complex than The Times and Irish Times.

Predictive analysis
Since there is no evidence of a peak in the radiation case study it is hypothesised that
treatment of this story has reached an equilibrium that resembles the post-peak period
in the other case studies. Thus, if the discriminate functions derived from the initial
case studies are used to classify articles in the radiation case study, they should be
classified as belonging to the post-peak time period. Analyses were conducted using
the peak and post-peak differences derived from the genetically modified foods and
BSE/CJD case studies. Three analyses were conducted; the first used the discriminant
function for both the previous case studies combined; the second used the GM foods
peak/post-peak discriminant function; finally the BSE/CJD peak/post-peak
discriminant function was used as a predictor.
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Predictive analysis using the Diction variables for both GM foods and BSE combined.
The first analysis used the discriminant function that distinguishes between the peak
and post-peak periods of the GM foods and BSE/CJD articles combined. The initial
analysis gave a statistically significant discriminant function (Wilk’s lambda
(35)=0.814, Chi squared =78.216, p<0.01). All of the radiation articles were classified
before the analysis as the hypothesised post-peak. The level of mis-classification is
shown in Table 4.9. Overall levels of classification were 69.4% when the original GM
food and BSE articles were classified using this discriminant function. This operates
as a practical ceiling to the level of classification that can be expected: the function
cannot be expected to do better on a second topic area than on the one from which it
was statistically derived. The overall level of classification for the Radiation articles as
post-peak articles is 64.3%. This is very close to maximum (69.4%) that could be
expected.

Table 4.9 Mis-classification Table for Diction discriminant function using both GM
foods and BSE/CJD news items
Classification Results

Predicted Group Membership

Case Study

Time Period

Peak

Post-peak

Total

Peak

138

63

201

Post-peak

59

139

198

Peak

68.7

31.3

100.0

Post-peak

29.8

70.2

100.0

Peak

0

0

0

Post-peak

66

119

185

Peak

0

0

100.0

Post-peak

35.7

64.3

100.0

GM foods

Count

&
BSE/CJD
%
Radiation

Count
%
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Predictive analysis using the Diction variables for the GM foods
discriminant function
A second analysis examined the ability to classify radiation articles as post-peak when
just the discriminant function derived from the differences between peak and post-peak
GM foods is used. The second analysis failed to produce a significant discriminant
function. This non-significant function was, however, a little better at classifying GM
foods articles than the one derived from both GM foods and BSE/CJD, but only
marginally so (71.5% were correctly classified). It was also marginally worse at
classifying radiation articles as post-peak (62.7% were classified as post-peak), and
consequently levels of classification are not so good. Table 4.10 displays the levels of
mis-classification.

Table 4.10 Mis-classification Table for Diction discriminant function using GM foods
news items.
Classification Results

Predicted Group Membership

Case Study

Time Period

Peak

Post-peak

Total

Peak

62

24

86

Post-peak

23

56

198

Peak

72.1

27.9

100.0

Post-peak

29.1

70.9

100.0

Peak

0

0

0

Post-peak

69

116

185

Peak

0

0

100.0

Post-peak

37.3

62.7

100.0

GM foods

Count
%

Radiation

Count
%

Predictive analysis using the Diction variables for the BSE/CJD discriminant function
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The third analysis used the discriminant function derived from the differences between
BSE/CJD peak and post-peak articles to classify the radiation articles. This analysis
produced a statistically significant discriminant function (Wilk’s lambda (35)=0.692,
Chi squared =79.1, p<0.01). This function correctly distinguished between the peak
and post-peak BSE/CJD articles on 74.4% of occasions. This makes it the strongest
predictive function of the three functions in this section. It is also produced the best
classification of radiation articles as post-peak, classifying 71.4% of radiation articles
as post-peak. This is very similar to the levels achieved by the function when
classifying the BSE/CJD articles. Table 4.11 displays the levels of mis-classification.
Table 4.11 Mis-classification Table for Diction discriminant function using BSE/CJD
news items.
Classification Results

Predicted Group Membership

Case Study

Time Period

Peak

Post-peak

Total

Peak

89

26

115

Post-peak

34

85

119

Peak

77.4

22.6

100.0

Post-peak

28.6

71.4

100.0

Peak

0

0

0

Post-peak

53

132

185

Peak

0

0

100.0

Post-peak

28.6

71.4

100.0

BSE/CJD

Count
%

Radiation

Count
%

The findings from the three analyses provide tentative evidence that the radiation
articles are more like those found in the post-peak time period in the two previous case
studies. The BSE discriminant function performs better than the GM foods function.
Predictive analysis using the SLIWC variables for both GM foods and
BSE combined
This analysis used the discriminant function derived by distinguishing between the
peak and post-peak periods of both GM foods and BSE/CJD articles using the scores
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obtained from SLIWC. The analysis gave a statistically significant discriminant
function (Wilk’s lambda(71)=0.760, Chi squared =124.038, p<0.01). Overall levels of
classification were 71.4% when the original GM food and BSE articles were classified
using this discriminant function. The overall level of classification for the Radiation
articles as post-peak articles is just 57.5%. The level of mis-classification is shown in
Table 4.12.
Table 4.12 Mis-classification Table for SLIWC discriminant function using both GM
foods and BSE/CJD news items.
Classification Results

Predicted Group Membership

Case Study

Time Period

Peak

Post-peak

Total

Peak

177

73

250

Post-peak

67

173

240

Peak

70.8

29.2

100.0

Post-peak

27.9

72.1

100.0

Peak

0

0

0

Post-peak

88

119

207

Peak

0

0

100.0

Post-peak

42.5

57.5

100.0

GM foods

Count

&
BSE/CJD
%
Radiation

Count
%

Predictive analysis using the SLIWC variables for the GM foods
discriminant function
The second SLIWC analysis examined the ability to classify radiation articles as post
peak when just the discriminant function derived from the differences between peak
and post-peak GM foods is used. The analysis identified a statistically significant
discriminant function (Wilk’s lambda(70)=0.530, Chi squared =112.26, p<0.01).
Overall levels of classification were 80.8% when the original GM food and BSE
articles were classified using this discriminant function, quite a strong classification.
The overall level of classification for the Radiation articles as post-peak articles is just
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17.9%. This discriminant function wrongly classifies 82.1% of the radiation articles as
peak articles. The level of mis-classification is shown in Table 4.13.
Table 4.13 Mis-classification Table for SLIWC discriminant function using GM foods
news items.
Classification Results

Predicted Group Membership

Case Study

Time Period

Peak

Post-peak

Total

Peak

92

23

115

Post-peak

18

81

99

Peak

80.0

20.0

100.0

Post-peak

18.2

81.8

100.0

Peak

0

0

0

Post-peak

170

37

207

Peak

0

0

100.0

Post-peak

82.1

17.9

100.0

GM foods

Count
%

Radiation

Count
%

Predictive analysis using the SLIWC variables for the BSE/CJD
discriminant function
The final analysis used the discriminant function derived from the differences between
BSE/CJD peak and post-peak articles to classify the radiation articles. This analysis
produced a significant discriminant function (Wilk’s lambda (70)=0.671, Chi squared
=95.204, p<0.05). This function correctly distinguished between the peak and postpeak BSE/CJD articles on 75% of occasions, a reasonably strong predictive function.
It classifies 68.6% of radiation articles as post-peak, a similar level of classification to
that found in BSE articles. The level of mis-classification is shown in Table 4.14.

100

Table 4.14 Mis-classification Table for SLIWC discriminant function using BSE/CJD
news items.
Classification Results

Predicted Group Membership

Case Study

Time Period

Peak

Post-peak

Total

Peak

104

31

135

Post-peak

38

103

141

Peak

77

23

100.0

Post-peak

27

73

100.0

Peak

0

0

0

Post-peak

65

142

207

Peak

0

0

100.0

Post-peak

31.4

68.6

100.0

BSE/CJD

Count
%

Radiation

Count
%

Summary
The picture in the SLIWC analysis is a little more complicated than that found in the
Diction analysis. The discriminant functions derived from BSE/CJD articles support
the hypothesis that the radiation articles are more like post-peak articles. This is not
the case for the GM foods function: most of the articles were wrongly classified. A
similar picture emerged in the Diction analysis: the classification was weakest when
the GM foods function was used. While the hypothesis, is supported that Radiation
articles are similar to post-peak BSE/CJD articles, they are not similar to post-peak
GM foods articles. Further investigation is required to clarify the discrepancy. One
possibility is that the Sellafield and BSE stories share some similarities, they are both
internal (UK) problems, whereas the GM foods story has been linked to the
introduction of external (to the UK) risks.
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Chapter 5
Analysis of Journalists
The analysis of journalists was conducted in three stages. The first stage involved a
descriptive statistical analysis of the frequencies with which distribution of journalists
in each of the newspapers contributed to a particular story. It included a comparative
analysis of these distributions between news sources, and considered implications for
the social amplification of risk framework. The second stage involved an analysis of
the writings of individual journalists from three newspapers whose work had been
included in both the genetically modified foods case study and the radiation case study.
Only those journalists who wrote a sufficiently large number of articles on both topics
could be included in this stage of the analysis. The third stage examined how a sample
of the published work of some journalists was viewed by other science journalists.
News articles from a number of journalists under examination in the second stage were
given to science journalism students to rate on a number of rating scales designed to
assess the level of amplification inherent in an article.

Stage 1
News sources vary considerably in the practice of attributing news articles to named
journalists. The normal convention is to name the journalist who has written an article,
however, this is not always the case. Often stories come from news agencies and are
usually left unnamed or attributed to the agency, and smaller news items are usually
left with unnamed authors. The convention in internet news sources has yet to be
established, however, the BBC On-line articles studied in this research did not, or very
rarely, have named journalists. In broadsheet journalism many articles are jointly
authored by two or more journalists thereby making it impossible to determine their
relative contributions.
The tables below show the number of articles appearing in The Times, Guardian, Irish
Times and the Mirror in which it was possible to identify the author. The Belfast
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Telegraph named journalists in only nine of their articles, three of these were written
by Maureen Coleman, a Belfast Telegraph journalist, four other articles were written
by three other Belfast Telegraph journalists, and the final two were contributed by
scientific experts.
Genetically modified foods
Table 5.1 displays the number of journalists writing articles about genetically modified
foods for The Guardian. The writings of Michael Sean Gillard, Laurie Flynn and Andy
Rowell are included as one author as they write as a group and did not otherwise
contribute to partial authorship of other articles.
Table 5.1 Journalists articles about genetically modified foods in The Guardian
Journalist

Full articles

Partial Articles

Paul Brown

14

4

Tim Radford

11

1

John Vidal

10

0

Sarah Ryle

5

0

James Meikle

4

1

Roger Cowe

4

1

David Hencke

3

0

Michael Sean Gillard, Laurie Flynn &

3

0

Laurie Flynn & Michael Sean Gillard

3

0

Sarah Hall

3

0

Mark Tran

3

0

Lucy Ward

3

0

Robin McKie

2

1

Nicholas Watt

2

0

Matthew Fort

2

0

Julia Finch

2

2

Rory Carroll

2

0

Andy Rowell

Andrew Marr

2

0

Richard Ingrams

2

0

Vikram Dodd

2

0

Other authors with 1 article

49

9
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Table 5.1 shows that the number of authors writing on the topic is considerable. One
journalist contributed 10% of the full articles but the majority of identified journalists
contributed far less than this.
Table 5.2 displays the number of journalists writing articles about genetically modified
foods for The Times.
Table 5.2 Journalists articles about genetically modified foods in The Times
Journalist

Full articles

Partial Articles

Nick Nuttall

16

6

Nigel Hawkes

13

1

Paul Durman

7

0

Michael Hornsby

5

1

AA Gill

5

0

Roger Dobson

4

0

Valerie Elliott

4

4

Jasper Gerard

4

0

James Landale

4

2

Mark Inglefield

4

1

Philip Webster

4

7

Carl Mortished

4

0

Dominic Kennedy

4

0

Matthew Parris

3

0

Peter Riddell

2

1

Robin Young

2

0

Alan Coren

2

0

Jill Sherman

2

1

Susan Emmett

2

0

Andrew Yates

2

0

Steve Farrar

2

2

Sarah Cunningham

2

0

Other authors with 1 article

54

15

The spread of articles across journalists in The Times is similar to that found in the
Guardian. One journalist contributed about 10% of the full articles but the majority
wrote less than a handful.
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Table 5.3 displays the number of journalists writing articles about genetically modified
foods for The Irish Times.
Table 5.3 Journalists articles about genetically modified foods in The Irish Times
Journalist

Full articles

Partial Articles

Kevin O’Sullivan

53

2

Dick Ahlstrom

15

1

Rachel Donnelly

3

1

Timothy Pratt

1

0

Clare Watson

1

0

Kitty Holland

1

0

Tim O'Brien

1

0

Kathryn Raleigh

1

0

The Irish Times presents a different picture to The Times and Guardian. Nearly 70%
of the singly authored articles about genetically modified foods published by the Irish
Times were written by one journalist, the paper’s environmental and food science
correspondent.
Table 5.4 displays the number of journalists writing articles about genetically modified
foods for The Mirror
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Table 5.4 Journalists articles about genetically modified foods in The Mirror
Journalist

Full articles

Partial Articles

Tracey Harrison

8

0

Jo Dillon

6

0

Kevin Maguire

2

0

Nigel Morris

2

0

Adrian Shaw

1

0

Brian Reade

1

0

Fiona Cummins

1

0

Geoffrey Lakeman

1

0

James Hardy

1

0

Mark Oliver

1

0

Matthew Wright

1

0

Nigel Harrison

1

0

Paul Routledge

1

0

Stephen White

1

0

Steve Atkinson

1

0

Graham Brough

0

1

Jeremy Armstrong

0

1

No author

24

0

The largest contribution to the named articles comes from the Mirror’s consumer
correspondent, Tracey Harrison, who provides less than 15% of the articles. Forty four
per cent of the articles in the Mirror have no named author, and only 1 is contributed to
by more than one author.
BSE/CJD
Table 5.5 displays the number of journalists writing articles about BSE/CJD for The
Guardian.
In the BSE/CJD case study the spread of journalists is similar to that observed in the
GM foods story in that no one journalist dominates The Guardian’s coverage of the
topic. There is a large proportion of jointly written articles, probably due to the fact
that the BSE/CJD topic required input from agricultural, scientific and political
correspondents.
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Table 5.5 Journalists articles about BSE/CJD in The Guardian
Journalist

Full articles

Partial Articles

Paul Brown

5

6

Stephen Bates

5

13

Owen Bowcott

4

9

Michael White

3

11

Rebecca Smithers

3

6

Michael White

2

0

Sarah Boseley

2

1

Tony May

2

0

Alan Watkins

1

1

Geoff Gibbs

1

2

John Mullin

1

2

Julie Wolf

1

3

Patrick Wintour

1

4

Other authors with 1 article

17

8

Table 5.6 displays the number of journalists writing articles about BSE/CJD for The
Times.
Table 5.6 Journalists articles about BSE/CJD in The Times
Journalist

Full articles

Partial Articles

Michael Hornsby

27

14

Nigel Hawkes

6

1

Charles Bremner

5

7

Andrew Pierce

4

3

Roger Boyes

4

1

Carol Midgley

3

1

Jeremy Laurance

3

2

Alice Thomson

2

1

Dr Thomas Stuttaford

2

0

Joanna Bale

2

1

Nick Nuttall

2

0

Philip Webster

2

6

Richard Owen

2

0

Arthur Leathley

1

3

Other authors with 1 article

16

8
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The situation in The Times is slightly different. One journalist, the paper’s agricultural
correspondent, contributed one third of the full articles published on BSE/CJD.
However, the remaining two thirds was spread across 37 journalists who contributed
wholly or partially to the paper’s coverage of the topic.

Radiation/Sellafield
Table 5.7 displays the number of journalists writing articles about Radiation and
Sellafield for The Guardian.
Table 5.7 Journalists articles about radiation/Sellafield in The Guardian
Journalist

Full articles

Partial Articles

Paul Brown

48

8

David Gow

4

1

Ian Traynor

3

1

James Meikle

3

0

Martin Wainwright

3

1

Terry Macalister

3

0

Johnathon Watts

0

4

Other authors with 1 article

9

5

In the radiation/Sellafield case study 66% of the full stories were attributable to the
Guardian’s environment correspondent. He also made a substantial partial contribution
to 8 other articles.
Table 5.8 displays the number of journalists writing articles about Radiation and
Sellafield for The Times.
The Times does not show a similar bias towards a single journalist in the reporting of
radiation and Sellafield. There is a fairly even spread across a smaller number of
journalists, however, the number of articles concerning radiation and Sellafield is small
in comparison to the other news sources under examination in this case study.
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Table 5.8 Journalists articles about radiation/Sellafield in The Times
Journalist

Full articles

Partial Articles

Roger Boyes

5

0

Nick Nuttall

3

3

Russell Jenkins

3

1

Michael Evans

2

2

Nigel Hawkes

2

Robert Whymant

2

1

Other authors with 1 article

4

6

Table 5.9 displays the number of journalists writing articles about Radiation and
Sellafield for The Irish Times.
Table 5.9 Journalists articles’ about radiation/Sellafield in The Irish Times
Journalist

Full articles

Partial Articles

Kevin O’Sullivan

28

3

Dick Ahlstrom

13

1

Rachel Donnelly

6

2

Kitty Holland

4

0

Elaine Keogh

3

0

Lorna Siggins

3

2

Miriam Donohoe

3

0

Kevin Rafter

2

0

Roddy O'Sullivan

2

0

Other authors with 1 article

15

3

The coverage given to the radiation/Sellafield topic by the Irish Times was larger than
either the Guardian or The Times. Thirty five per cent of full articles were attributable
to one journalist, the paper’s environmental and food science correspondent. The
proportion of articles written by this journalist is not as high as for the genetically
modified food case study which probably reflects the more political and international
element to this story in the Republic of Ireland.
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Stage 2
The journalists who provided a sufficiently large number of articles were included in
this stage of the analysis. The journalist’s names have been replaced by labels: three
Guardian journalists labelled G1, G2 and G3; two journalists from the Times who have
been labelled T1, T2; and two journalists from the Irish Times labelled IT1 and IT2.
Three of these journalists contributed sufficient articles across two of the case studies
to allow a comparison between topics and individual journalists. The first case study is
GM foods, and in the radiation/Sellafield case study there was sufficient material to
examine the writing of journalists G3, IT1 and IT2.
Methodology
Due to the small sample sizes involved in these analyses predictive discriminant
function analysis was used in preference to descriptive discriminant function analysis
which has been used in other parts of this investigation. Descriptive discriminant
function analysis attempts to find meaning in the functions that differentiate between
groups. Predictive discriminant function analysis seeks to classify members (e.g.
individual journalists) according to their group (e.g. the newspaper to which they
contribute) on the basis of the discriminant functions. This provides a measure of how
well the newspaper groups can be distinguished by the writing of their journalists.
This section reports six discriminant function analyses. The first three relate to
differences between journalists within the newspapers. This is followed by an analysis
which includes all seven of the named journalists. This analysis, when combined with
the first three analyses, gives an indication of the spread of journalists within
newspapers and between newspapers. The final two analyses consider whether the
discriminant functions developed to distinguish between journalists when they write
about genetically modified foods can also be used to distinguish between their writings
on the topic of radiation and Sellafield.
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GM case study
The Diction and SLIWC programmes were used to content analyse the writings of the
journalists in each of the three target newspapers. Discriminant function analysis was
applied to the data to determine whether the works of the journalists within each paper
were significantly different. This is followed by an analysis of all of the journalists.

Diction Analysis
The Guardian
Two statistically significant discriminant functions distinguish between the writing of
the three Guardian journalists. The relevant statistics are given in Table 5.10.
Table 5.10 Discriminant Functions between Guardian journalists on Diction variables
Test of

Wilks' Lambda

Chi-square

Function(s)

Canonical

df

Sig.

Correlation

1 through 2

.002

89.435

.984

54

.002

2

.053

41.212

.973

26

.030

Figure 5.1 shows the position of each of the three journalists relevant to the two
discriminant functions.
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Figure 5.1 Scattergraph displaying the Guardian journalists position on the first two
Diction functions.
Figure 5.1 illustrates how well the discriminant functions developed from the variables
can discriminate between the journalists in the Guardian. This is also illustrated by the
classification results given in Table 5.11. These show that the articles can be attributed
to the author on 100% of occasions.
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Table 5.11 Table of Misclassification for the Guardian journalists
Classification Results
Original Count

%

Predicted Group Membership

JOURNAL

G3

G2

G1

Total

G3

10

0

0

10

G2

0

10

0

10

G1

0

0

10

10

G3

100.0

.0

.0

100.0

G2

.0

100.0

.0

100.0

G1

.0

.0

100.0

100.0

The sample sizes are too small to warrant strong conclusions about the nature of the
function that discriminates between these journalists, however, it is worth considering
which variables contribute to the function. These are:
4. Ambivalence - words expressing hesitation or uncertainty
5. Denial - a dictionary consisting of standard negative contractions
6. Temporal - terms that fix a person, idea or event within a specific time period
7. Present - a selective list of present-tense verbs
8. Numeric - Any sum, date or product specifying the facts in a given case
Use of present tense and numerical values are associated with a more formal writing
style amongst the journalists. However, the differences in the other three variables,
particularly the Denial variable, are indicative of a difference in the tone in which
articles are written. Post hoc tests reveal that G1 uses significantly more Ambivalence
words than G2 and G3, and significantly more Denial words than G2. He also uses
significantly less Temporal and Numeric terms than G2. G3’s writing contains
significantly more Present Tense words than G2’s writing.
The Times
A statistically significant discriminant function distinguish between the two Times
journalists. The relevant statistics are given in Table 5.12.
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Table 5.12 Discriminant Functions between Times journalists on Diction variables.
Test of

Wilks' Lambda

Chi-square

Function(s)
1

Canonical

df

Sig.

21

.022

Correlation
.044

35.924

.978

Once again the significant discriminant function was able to distinguish between the
two Times journalists on every occasion (see Table 5.13).
Table 5.13 Table of Mis-classification for The Times journalists
Classification Results
Original Count
%

Predicted Group Membership

JOURNAL

T2

T1

Total

T2

13

0

13

T1

0

11

11

T2

100.0

.0

100.0

T1

.0

100.0

100.0

The variables on which the journalists were significantly different from one another
are:
1. Satisfy - terms associated with positive affective state
2. Complexity - a calculated variable based on the number of characters per word
3. Embellishment - a selective ratio of adjectives to verbs
4. Praise - affirmations of some person, group, or abstract entity
5. Ambivalence - words expressing hesitation or uncertainty
6. Cognitive - words referring to cerebral processes
Only Ambivalence is shared as a differentiating variable with the Guardian journalists.
The Diction variables that differentiate between journalists in The Times are all
indicative of changes in the tone of writing. Only Complexity could be construed as
indicative of a change in formal writing style. T2 scored significantly higher on the
Complexity variable. On all the others T1 scored significantly higher.
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The Irish Times
A statistically significant discriminant function was not found for the Irish Times
journalists. Interestingly, this function can discriminate between the two Times
journalists on 98.1% of occasions. This suggests that the large difference in the
number of articles authored by the two journalists has had an impact on the analysis.
The variables on which the journalists differed significantly are:
4. Aggression - terms embracing human competition and forceful action
5. Past Concern - the past-tense forms of words contained in the present concern
dictionary
IT2’s writing was significantly higher on both of these variables.
Comparison between all seven journalists
A discriminant function analysis was applied to the writing of all seven journalists.
This produced a single highly significant discriminant function as can be seen in Table
5.14.
Table 5.14 Discriminant Functions between the seven journalists on Diction variables
Test of

Wilks' Lambda

Chi-square

Function(s)

Canonical

df

Sig.

Correlation

1 through 6

.038

275.188

.787

210

.002

2 through 6

.099

194.144

.701

170

.099

3 through 6

.195

137.427

.646

132

.356

4 through 6

.334

92.083

.605

96

.594

5 through 6

.527

53.790

.569

62

.762

6

.779

20.970

.470

30

.889

Figure 5.2 displays the scattergraph of journalists’ articles as they are displayed by the
first two discriminant functions. The second discriminant function is not significant so
less emphasis should be placed on information derived from the vertical axis. The
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graph largely mirrors the results of the discriminant function analyses given above, but
gives a clearer idea of how each of the journalists relate to each other. The Diction
analysis suggests the three Guardian journalists (G3, G2 and G1) differ a lot, this was
evident in the individual Guardian analysis. However, here we see that they differ
considerably in relation to differences between the journalists of other newspapers. The
Times journalists, T2 and T1, are very similar in their writing styles, and there is only a
small difference between the writing styles of IT2 and IT1.

Figure 5.2 Scattergraph displaying the seven journalists position on the first two
Diction functions.
The variables on which the journalists were significantly different are:
4. Complexity - a calculated variable based on the number of characters per word
5. Ambivalence - words expressing hesitation or uncertainty
6. Numeric- any sum, date or product specifying the facts in a given case
7. Temporal - terms that fix a person, idea or event within a specific time period
8. Passive - words ranging from neutrality to inactivity
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9. Concreteness - words possessing tangibility and materiality
10. Denial - a dictionary consisting of standard negative contractions
Post hoc analyses show that IT1 and T2 use significantly more complex language than
G1 and T1. G1 and T1 use significantly more Ambivalent words than G2, G3, and IT1.
G2 uses significantly more numerical terms than IT2, IT1, G1 and T1, and
significantly more temporal awareness terms than IT2, IT1, G1 and T2. G3 uses
significantly more Passive words than T2 and T1.
Finally G1 uses significantly more Denial words than G2.
These analyses show the idiosyncrasies of each journalist. G1 has a similar style to T1,
and G2’s distinctive approach is captured by the Numerical and Temporal variables.
IT2, G3 and T2 occupy similar ground on most of these variables, although their
language is notably the most complex.

SLIWC analysis
The SLIWC analysis is reported in a similar style and format to the Diction analysis.
The Guardian
Table 5.15 Discriminant Functions between Guardian journalists on SLIWC variables
Test of

Wilks' Lambda

Chi-square

Function(s)

Canonical

df

Sig.

Correlation

1 through 2

.004

81.796

.984

52

.005

2

.109

32.079

.944

25

.156

A single statistically significant discriminant function distinguishes between the three
Guardian journalists. Figure 5.3 illustrates the discriminant functions. It is similar to
the Diction analysis in that the three Guardian journalists can very easily be
distinguished. The journalists were again classified correctly on 100% of occasions.
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Figure 5.3 Scattergraph displaying the Guardian journalists’ position on the first two
SLIWC functions.
The variables on which the journalists were significantly different are:
•

Words per sentence

•

Pronouns

•

First person plural

•

Third person

•

Negation

•

Numbers

•

Affect

•

Positive emotion

•

Positive feeling

•

Optimism

•

Cognitive
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•

Cause

•

Insight

•

Discrepancy

•

References to other people

•

Future

•

Inclusive

•

Exclusive

Post hoc tests reveal a number of formal linguistic differences between the three
journalists:
1. G3 uses significantly more words per sentence than G2
2. G1 uses significantly more pronouns than G2
3. G3 uses the first person plural (we, our, us) significantly more often than G1
4. G1 uses the third person significantly more than the two other journalists. G2 uses
significantly less negations than the two other journalists
There are parallels with the Diction analysis. G2 makes significantly more references
to numbers in this analysis suggesting he makes stronger references to factual
information than the other journalists. G3 uses significantly more affect words than
G1, and scores significantly higher on Positive emotion, Positive feeling and Optimism
than G1. G2 uses significantly less Cognitive words than the other two journalists and
uses significantly less Cause and Insight words than G1, and significantly less
Discrepancy words than G3.
G2 uses significantly fewer references to other people than G1, and G1 uses
significantly fewer future tense verbs than G2. G2 uses significantly more inclusive
words than the other two journalists, and G1 uses significantly more exclusive words
than the other two journalists.
The Times
A statistically significant discriminant function was not identified. It seems likely that
this is due to the uneven sample sizes of the articles authored by the two journalists.
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Many of the same variables that distinguish between the journalists in the Guardian
also differentiate the two Times journalists. In the more formal linguistic variables T1
scores significantly higher on use of question marks, pronouns, first person singular,
first person plural and third person. He also makes significantly greater use of
negations. T2 uses significantly more words containing six letters or more.
T1’s writing scores higher on a measure of emotional content – he uses more words
connoting affect and positive emotion. His writing is also characterised by more
frequent use of cognitive terms and words associated with Insight and with Certainty.
He also makes significantly more references to other people, and writes more in the
present tense. T2 makes significantly greater use of past tense verbs.
The Irish Times
A statistically significant discriminant function distinguished between the two Irish
Times journalists (Table 5.16) and allowed 100% correct attribution of articles to
authors.
Table 5.16 Discriminant Functions between Irish Times journalists on SLIWC
variables
Test of

Wilks' Lambda

Chi-square

Function(s)
1

Canonical

df

Sig.

39

.000

Correlation
.018

118.539

.991

A different set of variables differentiate between the two Irish Times journalists. In the
formal linguistic variable IT1 uses significantly more words per sentence and more
prepositions than IT2, whereas IT2 writes more in the second person.
There is also an affective component that distinguishes between them, however this
time it is negative rather than positive: IT2 makes significantly more use of terms
connoting negative emotion than IT1. IT1 makes greater use of sensory and spatial
words. IT2 includes significantly more Occupational words.
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Comparison between all seven journalists
Six statistically significant discriminant functions reliably discriminated between the
seven journalists. The results are summarised in Table 5.17.

Table 5.17 Discriminant Functions between the seven journalists on SLIWC variables
Test of

Wilks' Lambda

Chi-square

Function(s)

Canonical

df

Sig.

Correlation

1 through 6

000

748.113

.957

384

.000

2 through 6

.000

569.213

.943

315

.000

3 through 6

.004

409.622

.897

248

.000

4 through 6

.018

291.468

.885

183

.000

5 through 6

.083

180.665

.866

120

.000

6

.331

80.255

.818

59

.034

Figure 5.4 displays the scattergraph of journalists’ articles as they are displayed by the
first two, and strongest, discriminant functions. All of the journalists are quite clearly
separated except for an overlap between IT2 and G2.

121

Figure 5.4 Scattergraph displaying the seven journalists positions on the first two
SLIWC functions.
In the more formal linguistic variables G1 uses significantly more question marks than
IT2, IT1 and T2. IT1 uses significantly longer (words of six letters or more) than G1,
T2, and T1, and IT2 uses longer words than T1. G1 uses significantly more pronouns
than T2 and G3 uses significantly more first person words than T2. T2 uses
significantly more negations than G1 and T1. G2 uses significantly more numerical
terms than IT2, IT1 and T1.
There are no strong individual differences on emotion variables but there are main
effects in the Affect and Positive emotion variables. G2 makes more use of Cognitive
terms than IT1, G3, G1 and T1. G1 makes greater use of causal terms than IT1, G2, T2
and T1. His writing is also characterised by greater use of words pertaining to insight
than G2 and T2. IT1 makes more use of insight terms than T2. G2’s writing has a
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lower score on the discrepancy variable than G3, T2 and T1. G1 makes significantly
more references to other people than T2.
IT1 writes significantly more in the present tense than T1. G2 uses significantly more
Inclusive words than all the other journalists except G1. IT1 uses significantly fewer
Exclusive words than G1, T2 and T1. T1 uses significantly more Exclusive words than
IT2, IT1, G3 and G2. Finally T2 uses significantly more Home words than IT1, G3 and
G1, and T1 uses significantly more Home words than IT1 and G1.

Radiation case study: Classifying journalists writings on the basis of
writings on other risk issues
Diction Analysis
By examining the same newspapers in the radiation case study it was possible to
compare some of the journalists’ writing in two of the case studies. G3 of the Guardian
and IT1 and IT2 of the Irish Times contributed sufficient articles on these topics to
allow a meaningful comparison of their treatment of both topics. A discriminant
function analysis was used to examine the differences between their styles, and then
predictive discriminant analysis was used to see how well a discriminant function on
one topic distinguishes the journalists when they are writing on another topic.

Discrimination between three journalists in the Radiation case study:
Diction
A statistically significant function discriminated between the journalists in the
radiation case study. The second discriminant function was not statistically significant.
Table 5.18 displays the relevant statistics.
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Table 5.18 Discriminant Functions between the three journalists writing about
Radiation/Sellafield - Diction variables
Test of

Wilks' Lambda

Chi-square

Function(s)

Canonical

df

Sig.

Correlation

1 through 2

098

121.028

.881

70

.000

2

.435

43.340

.752

34

.131

The relationship between the journalists is depicted in Figure 5.5.

Figure 5.5 Scattergraph displaying the position of the three journalists’ writing about
Radiation/Sellafield - Diction functions.
The first discriminant function (the horizontal axis) clearly distinguishes between the
articles of IT1 and those of G3, however, the second discriminant function (the vertical
axis) fails to significantly discriminate between the three journalists. It seems as if
IT2’s articles are differentiated from the other two journalists and it fails to distinguish
at all between G3 and IT1, however, no statistical relevance can be drawn from this
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function. Univariate analyses show that the journalists differ on the following
variables:
•

Complexity – a calculated variable based on characters per word

•

Tenacity – verbs connoting confidence and totality

•

Insistence – a calculated variable based on high frequency of words

•

Aggression – terms embracing human competition and forceful action

•

Praise – affirmations of some person, group or abstract entity

•

Concreteness – tangibility and materiality

•

Communication – terms referring to social interaction

•

Hardship – natural disasters, hostile actions and censurable human behaviour

•

Variety – a calculated variable based on number of different words

•

Blame – terms designating social inappropriateness and evil terms

•

Passivity – words ranging from neutrality to inactivity

IT1 uses significantly more Complex, Praising, Aggressive, Communication, and
Passive words, and less Blame and Hardship words than G3. G3 uses significantly
more Tenacity words than IT1 or IT2, and significantly more Concreteness words than
IT2. IT2 is significantly more insistent words than G3 or IT1. Finally, IT1 uses a
significantly larger Variety of words than IT2.
A final analysis uses the discriminant function derived for these three journalists’
writing on genetically modified foods to classify the articles they wrote on radiation
and Sellafield issues. To do this the discriminant function that separates these three
journalists’ writing on genetically modified foods must first be calculated. This
function, which is similar to that identified in their writing on radiation/Sellafield, is
summarised in Table 5.19. A second function was not statistically significant.
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Table 5.19 Discriminant Functions between the three journalists writing about
genetically modified foods - Diction variables
Test of

Wilks' Lambda

Chi-square

Function(s)

Canonical

df

Sig.

Correlation

1 through 2

.089

101.788

.917

70

.008

2

.555

24.746

.667

34

.877

Figure 5.6 displays the relationship between these three journalists for the genetically
modified foods articles.

Figure 5.6 Scattergraph displaying the position of the three journalists’ writing about
genetically modified foods - Diction functions.
The function clearly distinguishes between those articles written by G3 and those
written by IT1 and IT2. The pattern suggests IT1 and IT2 are difficult to separate but
G3 can easily be separated from these two. The writing of IT1 and IT2 was also
difficult to differentiate on the radiation/Sellafield case study.
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Table 5.20 shows that when the function that was used to attribute GM foods articles to
journalists (98.6% correct classification) is applied to their writing on
radiation/Sellafield, 59.7% of articles are correctly attributed to their author. This is
similarly split along newspaper lines as G3 has 100% correct classification of articles
for genetically modified foods, and 73.8% classification of radiation articles according
to the discriminant function developed for GM foods. The ability to distinguish
between the two Irish Times journalists is a little more difficult. Discrimination in the
GM foods case study was achieved to a high level (88.9% for IT2, 97.7% for IT1).
This situation changes when the same discriminant function is used to distinguish
between their radiation articles, with only 11.1% of IT2’s and 52.4% of IT1’s articles
correctly classified.
Table 5.20 Table of Mis-classification for the three journalists using the GM foods
Diction discriminant functions to classify Radiation/Sellafield articles
Classification Results
Case Study
GM foods

Predicted Group Membership
Journalist

Count

%

IT2

IT1

G3

Total

IT2

8

1

0

9

IT1

1

42

0

43

G3

0

0

10

10

IT2

88.9

11.1

.0

100.0

IT1

2.3

97.7

.0

100.0

G3

.0

.0

100.0

100.0

SLWIC Analysis
A discriminant function analysis was used to examine differences between the
journalists on the SLIWC variables, and then predictive discriminant analysis was used
to see how well a discriminant function on one topic (radiation/Sellafield) distinguishes
the journalists when they are writing on another topic (GM foods).
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Discrimination between three journalists in the Radiation case study:
SLIWC
A statistically significant discriminant function was found to reliably discriminate the
journalists in the radiation case study. A second discriminant function approached
statistical significance. Table 5.21 displays the relevant statistics.
Table 5.21 Discriminant Functions between the three journalists writing about
Radiation/Sellafield - SLIWC variables
Test of

Wilks' Lambda

Chi-square

Function(s)

Canonical

df

Sig.

Correlation

1 through 2

.144

126.955

.856

60

.000

2

.537

40.681

.680

29

.073

The relationship between the journalists is depicted in Figure 5.7.

Figure 5.7 Scattergraph displaying the position of the three journalists writing about
Radiation/Sellafield - SLIWC functions.
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It is only the first discriminant function that significantly distinguishes between the
journalists. The results are similar to those gained for the Diction variables (see Figure
5.5).
The discriminant function derived for these three journalists writing on genetically
modified foods was used to classify the articles they wrote on radiation and Sellafield
issues. To do this the discriminant function that separates these three journalists writing
on genetically modified foods must first be calculated.
Two highly significant discriminant functions reliably distinguish between the three
journalists in their writing on genetically modified organisms. The results are
summarised in Table 5.22 and Figure 5.8.
Table 5.22. Discriminant Functions between the three journalists writing about
genetically modified foods - SLIWC variables
Test of

Wilks' Lambda

Chi-square

Function(s)

Canonical

df

Sig.

Correlation

1 through 2

.023

147.279

.917

78

.000

2

.202

62.424

.667

38

.008
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Figure 5.8 Scattergraph displaying the position of the three journalists writing about
genetically modified foods - SLIWC functions.
Univariate analyses show the following variables discriminate between the three
journalists:
5. Six letters or more
6. Money
7. Present Tense
8. Number
9. Negative Emotion
10. Senses
11. Inhibition
12. Anger
13. Assent
14. Positive Emotion
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15. Positive Feeling
16. We
17. Self
Table 5.22 shows that while classification is very good for the original GM foods
articles (correct classification in 98.4% of cases), it is less so when applied to the
radiation articles (correct classification in 53% of cases). This is a lower level of
accuracy than that achieved using the Diction variables, and only three per cent above
chance. Inspection of the pattern of mis-classifications suggests that these are
principally associated with false attribution of all of the articles written by one Irish
Times journalist and false attribution of nearly half of the material written by G3.
Table 5.23 Table of Mis-classification for the three journalists using the GM foods
SLIWC discriminant functions to classify Radiation/Sellafield articles
Classification Results
Case Study
GM foods

Journalist
Count

%

Radiation

Predicted Group Membership

Count

%

IT2

IT1

G3

Total

IT2

9

0

0

9

IT1

0

41

1

42

G3

0

0

10

10

IT2

100

0

0

100.0

IT1

0

97.6

2.4

100.0

G3

.0

.0

100.0

100.0

IT2

0

8

5

13

IT1

2

20

3

25

G3

7

14

24

45

IT2

0

61.5

38.5

100.0

IT1

8

80

12

100.0

G3

15.6

31.1

53.3

100.0
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Given the small number of articles analysed, and the large discrepancy in the number
of articles authored by G3 (he wrote more than twice combined number of articles
authored by IT1 and IT2), these findings should be treated cautiously.
The difference in performance between Diction and SLIWC may be due to the fact that
the SLIWC variables seem to be better able to distinguish between individual
journalists whereas Diction seems to perform better when distinguishing between
newspapers (e.g. it can reliably discriminate between The Times and Irish Times at
least).

Stage 3
The third stage of the analysis of individual journalists considered how a sample of the
published work of some journalists was viewed by other science journalists.
This is a costly and labour intensive mode of investigation and therefore the numbers
involved in the exercise were relatively small. While any conclusions drawn must be
tentative, it provides a useful complementary approach to those adopted in Stages 1
and 2.
A sample was taken of the GM foods news articles by the journalists considered in
Stages 1 and 2. The sample was drawn from their writing on genetically modified
foods and attempted to extract an article from each time period (Pre-peak, Peak and
Post-peak). Articles were randomly selected within each period. Where no article was
available from the Pre-peak time period then a third article was randomly taken from
the Peak and Post-peak time periods combined. Information on the author of the piece,
the paper in which it appeared and the date on which it was published was removed.
Eight people on a post-graduate science communication degree course were asked to
rate the articles on a series of eight scales that are detailed below (the full rating
questionnaire can be seen in Appendix 5. The order in which the articles appeared was
randomised so that no two judges read the articles in the same order. The scales were
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designed to assess aspects of the article that were thought to be important in the
amplification or attenuation of a news article. Four of the rating scales were designed
to assess use of language considered to increase the likelihood of risk amplification.
These scales are: sensational, exaggerated, hysterical and scare-mongering. The four
other scales were concerned with language thought to be associated with a more
attenuated appraisal of risk. These are: understated, realistic, calm, and reassuring. An
initial analysis shows that the rating scales seem to be assessing very similar things.
There are very high, statistically significant, correlations among the scales considered
to be sensitive to amplification, and a similar pattern was observed in associations
among the attenuation scales. There are also strong, statistically significant inverse
correlations between the amplification and attenuation scales, which suggests the rating
scales were performing as intended.
The findings are reported in three parts. The first part reports a univariate Analysis of
Variance to examine difference in ratings between the eight science communicators.
The second part reports ANOVAs which examine differences between news sources.
The final part presents ANOVAs examining the differences between time periods.

Differences between journalists
Statistically significant differences were found between the ratings of the journalists’
writing on five of the eight rating variables. These related to ratings on the scales:
Sensational (F(6,1)= 3.549, p<0.01), Hysterical (F(6,1)= 5.068, p<0.01), Calm
(F(6,1)= 5.769, p<0.01), Scare-mongering (F(6,1)= 3.356, p<0.01), and Reassuring
(F(6,1)= 4.652, p<0.01).
Figure 5.9 shows the means for the Sensational rating variable, a score of 1 indicates
the writing was judged to be more sensational and a score of 5 indicates not at all
sensational. The writing of all of the Guardian journalists was judged to be more
sensational than The Times and Irish Times journalists. Post hoc tests show only G2 to
be statistically significantly different from IT2 and IT1.
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Figure 5.9 Mean ratings on the Sensational variable between journalists.

Figure 5.10 shows the mean judgements on the Hysterical rating scale. A score of 1
indicates ‘highly hysterical’ and a score of 5 indicates ‘not at all hysterical’.
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Figure 5.10 Mean ratings on the Hysterical variable between journalists.

Again all the Guardian journalists were judged to use more hysterical language. Once
again post hoc tests show that the writing of G2 was judged to be statistically
significantly different from T2, IT2 and IT1, and T1.
Figure 5.11 shows the means judgements on the Calm rating scale. A score of 1
indicates the writing was considered to be very calm and a score of 5 indicates it was
judged to be not at all calm.
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Figure 5.11 Mean ratings on the Calm variable between journalists.
The writing of the Guardian journalists was rated as least calm. Once again post hoc
tests show that the writing of G2 was judged to be statistically significantly different
from that of T2, IT2 and IT1, and T1. On this occasion the writing of G3 was also rated
significantly less calm than that of IT2.
Figure 5.12 shows the mean judgements for the Scare-mongering rating scale. A score
of 1 indicates ‘highly scare-mongering’ and a score of 5 indicates ‘not at all scaremongering’.
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Figure 5.12 Mean ratings on the Scare-mongering variable between journalists.
The writing of the Guardian journalists attracted the strongest judgements of scaremongering. Post hoc tests show the writing of G2 was judged to be statistically
significantly different from IT2 and T1.
Figure 5.13 shows the mean judgements for the Reassuring rating scale. A score of 1
indicates ‘highly reassuring’ and a score of 5 indicates ‘not at all reassuring’. The
writing of the three Guardian journalists was again judged to be different from the
other journalists – it was considered to be the least reassuring. Post hoc tests indicated
that the writing of G2 was judged to be significantly less reassuring than that of IT2,
IT1, T1 and T2.
The writing of the Guardian journalists consistently attracted higher ratings on scales
indicative of language associated with risk amplification. There were individual
differences between the journalists and G2 consistently attracted the highest ratings.
There were no statistically significant differences between the ratings of journalists’
writing in The Times and the Irish Times.
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Figure 5.13 Mean ratings on the Reassuring variable between journalists.

Difference between Newspapers
There were statistically significant differences between newspapers for the five scales
on which the journalists were judged to be different. These are Sensational (F(2,1)=
10.2, p<0.01); Hysterical (F(2,1)= 12.4, p<0.01); Calm (F(2,1)= 12.7, p<0.01); Scaremongering (F(2,1)= 9.74, p<0.01); and Reassuring (F(2,1)= 13.8, p<0.01). There is
also a significant difference for Understated (F(2,1)=3.601, p<0.05).
Figure 5.14 shows the mean judgements for each newspaper against the Sensational
rating scale. A score of 1 indicates ‘highly sensational’ and a score of 5 indicates ‘not
at all sensational’.
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Post hoc tests show that The Guardian is statistically significantly different from the
two other newspapers.

5
4
3
2
Rating
1
0

Figure 5.14 Mean ratings on the Sensational variable between Newspapers.
Figure 5.15 shows the mean judgements for each newspaper against the Hysterical
rating scale. A score of 1 indicates ‘highly hysterical’ and a score of 5 indicates ‘not at
all hysterical’.
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Figure 5.15 Mean ratings on the Hysterical variable between Newspapers.
Post hoc tests again show that The Guardian is statistically significantly different from
the two other newspapers.
Figure 5.16 shows the mean judgements for each newspaper against the Calm rating
scale. A score of 1 indicates ‘highly calm’ and a score of 5 indicates ‘not at all calm’.
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Figure 5.16 Mean ratings on the Calm variable between newspapers.
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Post hoc tests show that The Guardian is statistically significantly different from Irish
Times and from The Times.
Figure 5.17 shows the mean judgements for each newspaper against the Scaremongering rating scale. A score of 1 indicates ‘highly scare-mongering’ and a score of
5 indicates ‘not at all scare-mongering’.
Post hoc tests once again show that The Guardian is statistically significantly different
from the Irish Times. There is no significant difference between The Times and The
Guardian.
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Figure 5.17 Mean ratings on the Scare-mongering variable between Newspapers.
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Figure 5.18 shows the mean judgements for each newspaper against the Reassuring
rating scale. A score of 1 indicates ‘highly reassuring’ and a score of 5 indicates ‘not
at all reassuring’.

5
4
3
2
Rating
1
0

Figure 5.18 Mean ratings on the Reassuring variable between Newspapers.
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Figure 5.19 Mean ratings on the Understated variable between Newspapers.
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Post hoc tests once again show a statistically significant difference in ratings of
Reassurance between the Guardian, The Times and Irish Times. The writing in the
Guardian is judged to be significantly less reassuring.
Figure 5.19 shows the mean judgements for each of the three newspapers against the
Understated rating scale. A score of 1 indicates ‘highly understated’ and a score of 5
indicates ‘not at all understated’.
Post hoc tests indicate the writing in the Guardian was judged to be significantly less
understated than the Irish Times but there was no significant difference between the
Guardian and The Times.
Unsurprisingly, differences observed between newspapers reflect the differences
reported between journalists who write for those newspapers.
Differences in Time Periods
There were statistically significant differences between time periods on just two rating
scales: Realistic(F(2,1)= 4.321, p<0.05), and Reassurance(F(2,1)= 3.667, p<0.05).
Figure 5.20 shows the mean judgements for the Realistic rating scale for three time
periods. A score of 1 indicates ‘highly realistic’ and a score of 5 indicates ‘not at all
realistic’.
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Figure 5.20 Mean ratings on the Realistic variable for the Time periods.
Post hoc tests reveal that articles appearing during the peak period were rated as
significantly less realistic than during either Pre-peak and Post-peak periods.
Figure 5.21 shows the mean judgements for the Reassuring rating scale for the three
time periods. A score of 1 indicates ‘highly reassuring’ and a score of 5 indicates ‘not
at all reassuring”.
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Figure 5.21 Mean ratings on the Reassuring variable between Time periods.
Post hoc tests reveal that there is a significant difference between Peak and Post-peak
periods in the ratings on the reassurance variable. Pre-peak and Peak articles are
considered to be less reassuring than those in the Post-peak period.
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Chapter 6
Breaking risk guidelines
Perceptual and communication factors have been implicated in public response to a
range of risk related issues. This has provoked a demand for practical guidance on
how to recognise risk communication pitfalls and led to the formulation of risk
communication guidelines (e.g. Covello and Allen, 1988). These guidelines include
advice on how best to compare risks (Roth et al, 1990; Slovic et al 1990) and how to
detect and repair communication failure on risk related issues (e.g. Lundgren, 1994).
Adhering to risk communication guidelines should diminish the likelihood that risk
levels will be wrongly perceived. Conversely, breaking these guidelines should
increase the likelihood that risk levels will be wrongly perceived and provoke public
anxiety or outrage.
There is no evidence to suggest that journalists are conversant with risk
communication guidelines nor could it be claimed that amplification is due solely to
unintentional breaches. However it is possible that the amplification of risk is linked
with ways of communicating that include the breaking of guidelines. To test this
hypothesis, nine guidelines were identified (see Table 6.1) and these were used to
evaluate a sample of newspaper articles on GM foods that appeared during the prepeak, peak and post-peak periods. It was predicted that articles appearing in the prepeak and peak periods would be judged to break all of these guidelines more frequently
than articles appearing in the post-peak period.
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Table 6.1. Risk communication guidelines
•

Risks perceived to be voluntary are more acceptable than risks perceived to be
imposed

•

Risks perceived to be under an individual's control are more acceptable than risks
perceived to be controlled by others

•

Risks perceived to have clear benefits are more acceptable than risks perceived to
have little or no benefit

•

Risks perceived to be fairly distributed are more acceptable than risks perceived to
be unfairly distributed

•

Risks perceived to be natural are more acceptable than risks perceived to be
manmade

•

Risks perceived to be statistical are more acceptable than risks perceived to be
catastrophic

•

Risks perceived to be generated by a trusted source are more acceptable than risks
perceived to be generated by an untrustworthy source

•

Risks perceived to be familiar are more acceptable than risks perceived to be
strange or novel

•

Risks perceived to affect adults are more acceptable than risks perceived to affect
children

Sample
Forty newspaper articles dealing with genetically modified organisms were randomly
sampled within three time periods: pre-peak (10 articles), peak (20 articles) and postpeak (10 articles). None of the articles contained dates or other information that might
indicate when they were published.
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Procedure
The articles were ordered randomly and given to three people who were blind to the
research hypotheses and unfamiliar with the literature on risk perception and
communication. They were asked to make a subjective judgement on the manner in
which they considered the risks to have been treated in each article. The risk
guidelines were presented as nine pairs of bi-polar rating scales (see Table 6.2). Two
of the scales were duplicated (More Man-made/More natural - Less Man-made/Less
natural; More voluntary/More imposed - Less voluntary/Less imposed) as a check on
the internal consistency of each of the judges. The subjective judgements of the three
readers were recorded against these scales and averaged. For purposes of analysis
some of the five-point scales were reversed so that higher scores always indicate a
more substantial breach of the guideline.
Table 6.2 Risk guidelines presented as bi-polar rating scales
More Voluntary

1

2

3

4

5

Less Voluntary

More Imposed

1

2

3

4

5

Less Imposed

More Controllable

1

2

3

4

5

Less Controllable

Fairly Distributed

1

2

3

4

5

Unfairly Distributed

More Man-Made

1

2

3

4

5

Less Man-Made

More Natural

1

2

3

4

5

Less Natural

Relative

1

2

3

4

5

Absolute

Trustworthy

1

2

3

4

5

Untrustworthy

Source
Presented as

Source
1

2

3

4

5

Familiar
Affect Children

Unfamiliar
1

2

3

4

5

a Little
Have No

Presented as
Affect Children
a Lot

1

2

3

4

Benefits

5

Have Very Clear
Benefits
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Table 6.3 reports the averaged judgements on each guideline for articles appearing in
the three time periods. Analysis of variance indicated that there were statistically
significant differences between the articles appearing in the three time periods on eight
of the risk guidelines.
Articles appearing during pre-peak and peak phases were judged to treat the risk as
significantly more imposed, less voluntary, less controllable, more man-made, less
natural, and more absolute than articles appearing post-peak. There were no
differences between pre-peak and peak period articles on any of these guidelines.
Post-hoc comparisons also indicated that articles in the pre-peak period were judged to
treat the risks as less familiar than articles appearing during the peak and post-peak
periods. This is not surprising because articles appearing later in the history of a story
would be expected to treat the issue as more familiar. Finally, treatment of the potential
impact on children increased across the three time periods and the differences were
statistically significant between the three periods.
Table 6.3 Breaking risk guidelines during Pre-peak, Peak and Post-peak periods
Guideline

Pre-peak mean

Peak

Post-peak

mean

mean

F

P

Less voluntary

4.25

4.50

2.80

21.71

<.0001

More imposed

1.70

1.50

3.35

23.32

<.0001

Less controllable

4.05

4.40

2.85

14.27

<.0001

Less fairly distributed

2.00

2.17

1.65

3.12

NS

More man-made

3.30

3.55

2.05

15.27

<.0001

Less natural

4.30

4.50

3.20

11.33

<.0001

More absolute

3.75

4.12

2.70

9.82

<.0005

Less trustworthy

3.65

3.75

3.85

0.84

NS

Less familiar

2.25

1.10

1.00

43.49

<.0001

Affect children a lot

2.60

3.48

4.90

4.58

<.05

No clear benefits

1.25

1.22

1.20

0.07

NS
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Discussion
Risk amplification appears to be linked with the tendency to break risk communication
guidelines. There were statistically significant differences in the extent to which six
risk guidelines were judged to have been breached during the pre-peak and peak
periods compared with the post-peak period. The treatment of risk in terms of their
impact on children (i.e. future generations) increased across the three periods. News
articles were judged to treat the risks as least familiar during the pre-peak period.
It is very unlikely that journalists, editors and other contributors to the evolution of the
GM foods controversy were consciously or systematically breaking risk
communication guidelines. However, that the guidelines were more obviously broken
in the pre-peak and peak periods suggests that poor risk communication does have a
role to play in amplification. This is further supported by evidence that the decline in
media interest during the post-peak period is associated with weaker breaches of
guidelines.
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Chapter 7
Capturing the public mood
There is no disputing the fact that some issues capture the public mood while others do
not. There is also no doubt that some risk issues are amplified while others are
attenuated. In previous chapters we examined the influence of language (micro-level)
on amplification and attenuation processes. In the final study of this project we turn
our attention to the macro-level and attempt to reveal the influence of the risk issues
themselves on amplification, attenuation and the capturing of the public mood. Social
theories of risk perception suggest that the extent to which media events capture the
‘public mood’ is an important though little understood factor in amplification
processes.
One way to examine broad-based social factors such as ‘public mood’ is through the
concept of ‘interest’. Interest influences what people attend to, think about, talk about
and learn more about. However, we know very little about the factors that make
something interesting. This study examines the impact of factors such as credibility,
personal relevance, exaggeration, realism, reassurance and hysteria on reactions to risk
issues as reported in the media.
Interestingness
Berlyne (1960, 1974) argued that interest is a monotonic function of collative variables
such as novelty, complexity, surprise and ambiguity. He found that these variables
increased interestingness in visual patterns, works of art and music. Although
Berlyne’s research was based on perceptual situational interest, it has significant
implications for semantic or text-based situational interest. That is, when a text
contains novel and surprising information, the readers are interested in the text. The
novelty of a text depends on the amount of background knowledge a reader possesses,
while the surprisingness of a text depends on the degree of unexpectedness.
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The ‘Changing Beliefs’ hypothesis of interestingness states that interestingness occurs
when something changes beliefs or alters the level of confidence in a belief (Davis,
1971). Whereas the Changing Beliefs hypothesis relates interestingness to a single
factor, alternative proposals by Schank (1979) and Kintsch (1980) implicate several
factors. Schank suggests that interestingness is determined by ‘unexpectedness’ and
‘personal relatedness’. Kintsch argues that three factors are significant: (a) the amount
of background knowledge a person has about a particular topic; (b) the unexpectedness
of the information; and (c) the postdictability of the information which refers to how
well the information can be meaningfully related to other sections of the text. The first
two factors are thought to follow an inverted U-shape; too much or too little
background knowledge decreases interest, as does too much or too little
unexpectedness. In one of the few experimental investigations Frick (1992) found that
interestingness is not a simple function of either unexpectedness or amount of
background knowledge. However, background knowledge combined with a statement
to create an interesting implicit proposition did increase a reader’s interest.
In a study designed to examine the impact of inferences on interestingness, Kim (1999)
found that although unexpectedness is a necessary condition for interestingness, it is
not a sufficient condition. That is, unexpectedness itself is not a direct cause of
interest. It is the generation of inferences that affects the interestingness of a story.
This argument was supported with results which showed that readers found implicit
stories more interesting than explicit stories if they could generate causal bridging
inferences to comprehend the stories, while readers were not interested in the implicit
story any more when the process of generating inferences was interfered with.
Incongruity
In this study we contend that incongruity, or unexpectedness, is an explanation for why
some issues capture the public mood and attention. Incongruous is defined as ‘out of
place, absurd, out of keeping’. Incongruity refers to a marked lack of correspondence
or agreement. It is a state of two or more things lacking harmony, being incompatible,
inconsistent, absurdly combined. Incongruity arises when something out of keeping
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with the normal state of affairs arises. In textual terms incongruity is experienced
when the norm - what we expect to happen in a story - is altered or violated by the
author.
Incongruity is not a new research area but for many years efforts have been directed
almost exclusively at explaining humour. Humour can be described as a response to
incongruities within or between schemata. Incongruity, surprise, tension, and relief are
four salient features associated with humour. What makes something humorous or
tragic is essentially an instance of incongruity. More recently, research has included
the impact of incongruity on other human emotions and cognitions.
Morreall (1986) suggested that puzzlement is a reaction to incongruity that shares
many similarities with negative emotional responses. When we are puzzled by a
situation, we experience tension and uneasiness. However, unlike with negative
emotions, when we are puzzled, it is our understanding of the world, and not the world
itself, that we want to be different. We have a natural desire to “assimilate reality”
when we encounter puzzling, incongruous situations which don’t fit into our
understanding of the world. In this drive towards assimilation, we attempt to increase
our perception of control by way of being able to anticipate and predict events. We try
to relate the unfamiliar to the already familiar, thereby increasing our understanding,
knowledge and mastery of reality.
Risk perception and incongruity
In this research we contend that incongruity can also be associated with risk perception
and reaction to risk. The final study was designed to investigate how, and/or why,
some news stories capture the ‘public mood’ while others fail to do so. It endeavours
to recreate the type of stories that capture the public mood. Based on a theoretical
approach derived from research on interestingness and incongruity amongst previously
held schemas, four fictional newspaper articles were produced. We attempted to
answer the question of what it is about a story that captures the public mood and
generally leads to amplification.
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The rationale behind the experiment and the construction of the associated stories is
based on hypotheses about the conjunction of safe and dangerous issues and the
congruity or incongruity that might be created by such conjunctions. We contend that
the incongruity of encountering the conjunction of something perceived as inherently
‘safe’, such as talcum powder, with something perceived as inherently ‘dangerous’,
such as meningitis will lead a reader to consider an article as more interesting,
alarming worthy of attention than an article about two inherently safe or dangerous
issues. Safe/dangerous combinations are expected to arouse more reaction in a reader
than either a safe/safe combination or a dangerous/dangerous combination. More
detail on the hypotheses is provided in the next section.
Hypotheses
This study expands the ideas developed in chapter 5 and develops hypotheses about the
impact of amplification and attenuation variables. The four amplification variables are
exaggerated, hysterical, scaremongering and sensational. The four attenuation
variables are calm, realistic, reassuring and understated. In this study four new
variables were introduced. These are credible, interesting, personally relevant and
worthy of printing.
The amplification variables
•

Exaggerated

We hypothesised that the notion of exaggeration would be related to the incongruity of
a text. If a text were incongruous in terms of reporting an unexpected or unlikely
relationship between two variables then we hypothesised that it would receive a high
rating for exaggeration. We predicted a strong negative correlation with credibility.
We expected that the safe/safe text would be the least exaggerated, followed by the
dangerous/dangerous text. The safe/dangerous texts were expected to be rated as the
most exaggerated of the four stories.
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•

Hysterical

Like the exaggerated variable, we hypothesised that the rating given to the hysterical
variable would reflect the incongruity of the two issues in a story. We predicted a
strong positive correlation with scaremongering. We expected that the safe/dangerous
texts would be rated as more hysterical than the safe/safe and dangerous/dangerous
texts.
•

Scaremongering

In the context of the study, this variable represents the extent to which the story alerts
the reader to some worrying, dangerous, risky issue. The term suggests an
overreaction on the part of the writer; that is, the text has gone further than necessary.
We hypothesise that the safe/dangerous texts will be the most scaremongering with
their linking of two issues not previously known to be related. The existing knowledge
associated with the two issues in the dangerous text is not expected to lead a reader to
conclude that this text is scaremongering but merely reporting another potential, yet
probably unsurprising, consequence or threat of two issues known to be dangerous.
The safe/safe text is expected to receive a low rating for scare mongering as it is
presenting non-threatening information.
•

Sensational

This variable represents the extent to which the story is sensational. In this study
sensational means surprising, alarming and attention-grabbing. As it reports a potential
threat to human health that could arise as a consequence of the co-occurrence of two
diseases known to be life-threatening, the main message of the dangerous/dangerous
text should not come as a great surprise to a reader and should, therefore, receive a low
rating for sensational. The rating for the safe/safe text is also expected to be fairly low,
yet potentially higher than that for the dangerous/dangerous text as the safe/safe text is
reporting on benefits which are both novel and welcome. The most sensational ratings
are expected for the safe/dangerous texts due to the fact that they report a dangerous
consequence of something previously accepted as safe and not in the forefront of the
public’s mind.
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The attenuation variables
•

Calm

This variable represents the extent to which the story is calm and not hysterical. As the
experimental texts were based a single newspaper article, the similar syntactical
structure of the four texts limits the extent to which the reporting of the stories could be
perceived as varying in calmness. We predicted that the safe/safe text would be most
calm while the safe/dangerous texts would be least calm.

•

Realistic

This variable represents the extent to which the story is likely to be true, feasible, etc.
It is similar to credible and we expect the ratings for the two variables to be positively
correlated. We predicted that the dangerous/dangerous text would be most realistic,
while the safe/safe text would be least realistic of the four texts. The safe/dangerous
texts were expected to be less realistic than the dangerous/dangerous text but more
realistic than the safe/safe text.
•

Reassuring

This variable represents the extent to which the story reassures the reader by telling
them something that they may already know, suspect, expect, or perhaps even want to
read. We predicted that the safe/safe text would be the most reassuring while the
remaining three texts would receive a low rating for this variable. The safe/dangerous
texts were expected to receive the lowest ratings for reassuring as they are confronting
the reader with a dangerous impact of inhalers or powder which they would probably
have considered safe.
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•

Understated

This variable is intended to measure a judgement made by the reader of how alarming
or worrying they consider the issues reported in the story to be, and the extent to which
they have been amplified or attenuated in the story. We predicted that the
dangerous/dangerous text would be least understated and the safe/dangerous texts
would be rated as most understated.

The new variables
•

Credible

This variable was included to assess the extent to which the participants considered the
stories to be credible. Given that the stories were entirely fictional we decided that it
would be informative to discover the extent to which the participants considered the
texts to be credible. We predicted that the dangerous/dangerous story would be the
most credible – both are well-known dangerous diseases and their conjunction is not
likely to raise too many eyebrows. We expected that levels of credibility would be low
for issues not previously joined or presented together but that this would be increased
for issues which would seem, intuitively, to be feasibly linked.
•

Interesting

This variable measures the extent to which the readers considered the stories to be
interesting. We predict that interest is created by the conjunction of two issues not
previously linked. Interest can incorporate elements of surprise, disbelief,
entertainment, etc. We expected that the safe/dangerous texts would be most
interesting, then safe/safe, while the dangerous/dangerous text would be the least
interesting.
•

Personally relevant

This variable was included as an indicator of the extent to which the story had personal
relevance for the reader and therefore might be more interesting, reassuring,
scaremongering, etc to some individuals than others. For example, individuals without
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children might not be very interested in the powder panacea story while individuals
who use inhalers might be quite alarmed by the story reporting a link between inhalers
and cancer. Hypotheses about the personal relevance of the stories are not appropriate
in this context.

•

Worthy of printing

Each reader was asked to make a judgement about whether s/he thought the story was
worthy of printing in a newspaper. This variable encapsulates the extent to which they
think the story is newsworthy, credible, interesting, realistic, etc. In other words, it
summarises many of the other variables. We predicted that the safe/dangerous texts
and, to a lesser extent, the safe/safe text would be quite highly rated on the worthy of
printing scale as they are reporting novel findings that are of a fairly general interest
and relevance. The conjunction of cancer and meningitis in the dangerous/dangerous
text was expected to result in a lower rating as readers were predicted to perceive the
text as reporting more bad news about two ‘bad news’ issues, news they probably don’t
want to read.
Methodology
Participants
One hundred and sixteen individuals participated. The participants were allocated
randomly to one of the three experimental conditions – safe/safe, safe/dangerous and
dangerous/dangerous. All participants had completed, or were nearing completion of,
a higher education course.
Materials
When producing the texts we attempted to use the smallest number of issues possible.
Had this not been attempted, the experimental texts would almost certainly have been
very different to each other and comparison would have been more problematic. It was
difficult to produce stories that were not already familiar to the public, were not too
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‘obvious’ (which might have made them non-credible, non-interesting) or too
fantastical (which might also have made them non-credible and ‘distracting’ for our
purposes.
After producing lists of topics which could be classified as safe (e.g. sleep, water,
grass, fruit) or dangerous (e.g. AIDS, polio, malignant melanoma, electrocution) we
attempted to match them into four pairs, i.e. safe & safe, safe & dangerous (x2) and
dangerous & dangerous. As the safe/dangerous combination was particularly critical
to the experiment, two versions were produced in an attempt to limit the extent to
which a story–specific effect might be observed.
A shortlist of potential combinations was selected and the next step was to fit them into
the text structure previously selected. A single text format was chosen in an attempt to
remove the impact of having more than one format and therefore confounding the
effect of the story itself. We wanted, as far as possible, to be able to conclude that any
differences between the stories were due to content, not structure. The experimental
texts and the original text on which they are based are in Appendix 6. The original text
was published in The Guardian and reports on the controversy surrounding the
suspension of Dr Arpad Pusztai from the Rowett Institute.
Some of these combinations did not permit the construction of a story to fit the
structure and so were excluded. The four combinations shown in Figure 7.1 were
finally selected and were used to construct four stories. The safe/dangerous and
dangerous/dangerous stories share a similar structure but the safe/safe story does not fit
this structure and so is slightly different in format. In brief, it was difficult to produce
a safe/safe combination and then to fit the story into the basic text format. This is due
to the fact that, generally, the co-reporting of two issues that are not functionally,
physically or causally related is not common, informative or interesting. Essentially, a
safe/safe text is an artificial combination of two issues that would not be particularly
newsworthy.
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DANGEROUS
DANGEROUS
cancer

SAFE
DANGEROUS
cancer

SAFE
DANGEROUS
powder

SAFE
SAFE
powder

meningitis

inhalers

meningitis

inhalers

Figure 7.1 Combinations of safe and dangerous elements in story construction.
The experimental texts had a mean of 344 words. The safe/safe text reported a link
between powder and asthma. In brief, it discussed research which suggested that
children with asthma need to use inhalers less often if they have powder applied after a
bath.
The safe/dangerous texts were about inhalers and cancer, and powder and meningitis.
The text about inhalers and cancer suggested a link between the use of inhalers and the
development of cancer. A reader would probably conclude that it was not safe to use
an inhaler. The text about powder and meningitis reported research in which rats were
found to be more susceptible to the meningitis virus if they had come into contact with
talcum powder for 60 days. The dangerous/dangerous text reported a link between
cancer and meningitis. It suggested that individuals with cancer had increased
susceptibility to meningitis.
Procedure
Participants were asked to read the text and then to complete a short questionnaire.
The questionnaire required them to rate, from highly through to not at all, the extent to
which they considered the article to be interesting, credible, personally relevant,
sensational, understated, exaggerated, realistic, hysterical, calm, scaremongering,
reassuring and worthy of printing in a newspaper. They were allowed as much time as
they required, with most participants completing the reading and questionnaire in less
than 10 minutes. Finally, participants were informed that the texts were fictional and
that there was no evidence to support any of the links suggested in the stories.
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Results
Participants were asked to rate the texts on twelve variables: calm, credible,
exaggerated, hysterical, interesting, personally relevant, realistic, reassuring,
scaremongering, sensational, understated, worthy of printing.
Descriptive analysis
Figure 7.2 shows that the lowest mean scores (representing highly) were for interesting
and worthy of printing in a newspaper, while the highest mean scores (representing not
at all) were for reassuring and hysterical.
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Figure 7.2
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Mean scores for the twelve variables

Comparative analysis
Analysis of variance was used to identify differences in variable ratings for the four
texts. There was a significant effect of story for the following variables:
•

Credible (neutral)

•

Exaggerated (amplification)

•

Realistic (attenuation)

•

Reassuring (attenuation)

•

Scaremongering (amplification)
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There was no effect of story for the remaining variables: calm, hysterical, interesting,
personally relevant, sensational, understated, worthy of printing.
Credible
The safe/safe story (powder panacea, mean = 3.2) was significantly different
(F(111,3)=4.140,p<.01) from both of the safe/dangerous stories (inhalers and cancer,
mean = 2.6 and powder meningitis, mean = 2.6). Figure 7.3 shows the mean rating for
the variable for each of the four stories.
There were statistically significant correlations between credible and calm, interesting,
realistic, personally relevant, understated and worthy of printing. There were
statistically significant inverse correlations between credible and exaggerated, and
credible and hysterical.
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Fig 7.3 Mean ratings for credible
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Exaggerated
The safe/safe story (powder panacea, mean = 2.3) was significantly different
(F(112,3)=4.395, p<01) from one of the safe/dangerous stories (inhalers and cancer,
mean = 3.0), and the dangerous/dangerous story (cancer meningitis, mean = 3.1).
Figure 7.4 shows the mean rating for the variable for each of the four stories.
There were statistically significant correlations between exaggerated and hysterical,
scaremongering, sensational. There were statistically significant inverse correlations
between exaggerated and calm, interesting, realistic, personally relevant, understated
and worthy of printing.
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powder panacea

Realistic
The safe/safe story (powder panacea, mean = 3.5) was significantly different
(F(112,3)=8.461, p<.0001) from one of the safe/dangerous stories (inhalers and cancer,
mean = 2.4) and the dangerous/dangerous story (cancer and meningitis, mean = 2.5).
Figure 7.5 shows the mean rating for the variable for each of the four stories.
There were statistically significant correlations between realistic and calm, credible,
personally relevant, understated and worthy of printing. There were statistically
significant inverse correlations between realistic and exaggerated and hysterical.
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Reassuring
The safe/safe story (powder panacea, mean = 2.9) was significantly different
(F(112,3)=16.789, p<.0001) from all of the other stories: the safe/dangerous stories
(inhalers and cancer, mean = 4.2, powder meningitis, mean = 4.3) and the
dangerous/dangerous story (cancer meningitis, mean = 4.2). Figure 7.6 shows the mean
rating for the variable for each of the four stories.
The variable reassuring did not correlate significantly with any other variable. There
was a statistically significant inverse correlation between reassuring and
scaremongering.

5
4.5
4
3.5
3
2.5
2
1.5
1
cancer meningitis

Figure 7.6

inhalers cancer

powder
meningitis

Mean ratings for reassuring
165

powder panacea

Scaremongering
The safe/safe story (powder panacea, mean = 3.7) was significantly different
(F(112,3)=6.114, p<.001) from one of the safe/dangerous stories (powder meningitis,
mean = 2.6) and the dangerous/dangerous story (cancer meningitis, mean = 2.7).
Figure 7.7 shows the mean rating for the variable for each of the four stories.
There was a statistically significant correlation between scaremongering and
exaggerated, hysterical, and sensational. There was a statistically significant inverse
correlation between scaremongering and calm, reassuring and worthy of printing.
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powder panacea

Discussion
The amplification variables
It was predicted that the safe/safe text would be least exaggerated while the
safe/dangerous text would be the most exaggerated. The results were contrary to our
hypothesis – the safe/safe text was rated as the most exaggerated and the
dangerous/dangerous text was rated as the least exaggerated. With the exception of the
safe/safe text, participants did not consider the texts to be exaggerated. The neutral
rating of the texts does not enable us to conclude, however, that the incongruity of a
safe/dangerous combination leads readers to assume that exaggeration has occurred.
The high rating for the safe/safe story and its inverse correlation with credible and
realistic suggest that the readers didn’t find the text particularly credible or realistic but
that it was perceived as exaggerated.
The results were contrary to our hypotheses about hysterical but the differences were
small and non-significant. All stories were rated towards the ‘not at all’ end of the
rating scale. Once again we are unable to conclude that the incongruity of a
safe/dangerous combination leads readers to assume that hysterical reporting has taken
place. The observation that the dangerous/dangerous story received the lowest rating
for hysterical suggests that congruous information in the ‘things can only get worse’
type of bad news is somewhat expected, or at least not alarming.
Participants rated the safe/safe text as significantly less scaremongering than the
dangerous/dangerous text and one of the safe/dangerous texts (powder meningitis).
The results supported the hypotheses. It is not surprising that the safe/safe text was
least scaremongering and one of the safe/dangerous texts was the most
scaremongering. The results provide support for an incongruity explanation.
As predicted, the safe/dangerous texts were the most sensational and the
dangerous/dangerous text was the least sensational. The lack of difference between all
texts suggests that the stories were all quite highly interesting to the readers and the
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significant correlation between sensational and interesting confirms this. The
significant inverse correlations between sensational and credible and realistic suggest
that readers, not surprisingly, find texts that are low in credibility and realism as the
most sensational.
The attenuation variables
Although the hypotheses were not supported, non-significant differences for calm
between all four stories makes comparisons of limited value. Contrary to predictions,
the safe/safe text was the least calm while the dangerous/dangerous and one of the
safe/dangerous texts were the most calm. All of the stories received a moderate rating
for calm. On the whole, then, we can conclude that readers found the texts neither
highly calm nor not at all calm.
The hypotheses about realistic were partly supported. It had been predicted that the
dangerous/dangerous text would be most realistic but one of the safe/dangerous texts
(inhalers cancer) emerged as slightly more realistic. The safe/safe text was least
realistic. The relatively high scores for realistic are welcomed both in terms of the
fictional content of the texts and our hypotheses.
The hypotheses for reassuring were supported. As predicted, the safe/safe text
emerged as the most reassuring while the safe/dangerous texts were least reassuring.
Interestingly, the dangerous/dangerous text received the same rating as one of the
safe/dangerous texts (inhalers cancer). The low ratings for the safe/dangerous texts
suggest that incongruity has a significant impact on perceptions of reassurance.
The difference between the stories for understated was small. All of the stories
received a moderate rating for this variable which suggests that the readers considered
the issues to have been conveyed quite straightforwardly, having been neither
amplified nor attenuated in the text.
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The ‘neutral’ variables
Although not statistically significant, participants rated the safe/dangerous texts as
more interesting than either the dangerous/dangerous or safe/safe texts. The mean for
interest was the lowest of the 12 variables, indicating that participants found the texts
quite highly interesting. The variables credibility and worthy of printing should be
related. If a story is not credible it is not likely to be worthy of printing. However, a
story that is credible is not necessarily worthy of printing.
The difference between the stories in terms of rated credibility was significant. As
anticipated, participants found the good news, safe/safe story much less credible than
the safe/dangerous stories. They were much more likely to believe the safe/dangerous
stories and, to a lesser (non-significant) extent, the dangerous/dangerous story. On the
whole, however, all texts were rated highly to moderately credible.
All of the stories were rated towards the positive end of the worthy of printing scale.
Although not statically significant, the safe/safe story was rated as least worthy of
printing. Basically, it was low in credibility and therefore was less deserving of space
in a newspaper.
The stories were clustered round the midpoint of the scale for personally relevant –
they were neither highly personally relevant nor not at all personally relevant to the
readers. Most relevant was the powder meningitis story while least was the safe/safe
story. The powder meningitis story is probably most personally relevant because most
of the readers can probably imagine themselves coming into contact with talcum
powder on moderately frequent basis and meningitis is a frightening disease for
everyone. In contrast, the other safe/dangerous story would primarily be of concern to
anyone who used an inhaler.
Conclusions
What does our study suggest about how or why some stories capture the public mood?
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Are incongruous texts more likely to receive high ratings on the amplification scales
and low ratings on the attenuation scales than texts with a more congruous content?
The safe/dangerous texts have an unexpected and incongruous content. As such, high
ratings on the amplification variables and low ratings on the attenuation variables were
expected. This pattern of was generally obtained. In other words, readers tended to
consider texts with an incongruous content as exaggerated, hysterical, scaremongering
and sensational. Such texts were not considered to be calm, realistic, reassuring or
understated.
The dangerous/dangerous text presented the conjunction of two inherently dangerous
issues. Its content was considered to be congruous and not unexpected. As such low
ratings on the amplification and attenuation variables were expected. Again, this
pattern of results was generally observed. Readers tended to consider a congruous text
calm, realistic, reassuring and understated but not exaggerated, hysterical,
scaremongering or sensational.
The safe/safe text presented the conjunction of two inherently safe issues. As such it
was likely to be considered as having an unexpected and incongruous content. We
anticipated low ratings on the amplification variables and high ratings on the
attenuation variables. The predicted pattern of results was partly observed for the
amplification variables while the attenuation variables received moderately high
ratings. Readers tended to consider this incongruous text calm, realistic, reassuring
and understated but not exaggerated, hysterical, scaremongering or sensational.
In summary, the incongruity hypothesis goes some way towards explaining why some
issues are amplified, or perceived as amplified, while others are attenuated, or
perceived as attenuated. While further experimental manipulation of stories and
scoring variables is needed, we contend that it is the shock or surprise of encountering
a specific combination of two issues that contributes significantly to amplification. The
degree to which a story captures public interest may be partly anticipated through an
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assessment of the extent to which readers will encounter incongruous conjunctions of
its key elements.
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Chapter 8
Conclusions
Case Study 1 – Genetically Modified Foods
The first case study considered two aspects of risk amplification. The first explored
similarities and differences in the ways news sources treated the genetically modified
foods issue. The second examined differences in use of language during the evolution
of the story.
Differences between News sources: Summary
Six discriminant functions were identified (three derived from Diction, and three
derived from SLIWC) that related to meaningful dimensions along which the six news
sources could be placed. Two of the functions observed in the Diction analysis seemed
to pair with two of the functions observed in the SLIWC analysis. The partial
replication of the two analyses provides converging evidence for the validity of these
functions. The first function appears to relate to a groundedness-complexity
dimension. The Irish Times and the Belfast Telegraph are located towards the
complex end of the dimension while the Mirror and BBC On-line are situated towards
the groundedness extremity. The Times and the Guardian are positioned in the middle.
The second, partially replicated, function appear to relate to a humanistic-utilitarian
dimension. The Guardian and The Times are located towards the utilitarian end of the
dimension while the Belfast Telegraph, The Mirror and BBC On-line are situated
towards the humanistic end. The Irish Times is positioned in the middle.
The third Diction function appears to highlight a socio-temporal theme: social
communication words decrease as words associated with temporal issues increase.
The final SLIWC function seems to be tapping a purely linguistic aspect of the
language: the use of articles (a, an,the) increases as the references to other people
decrease. This may have parallels with the humanistic-utilitarian dimension.
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However, the order in which the news sources are distributed along this dimension is
not the same as on the humanistic-utilitarian dimension.
There seems to be at least two ways to meaningfully distinguish between the six news
sources on the topic of genetically modified foods. The first involves placing the news
sources along a grounded-complexity dimension, while the second places them along a
humanistic-utilitarian dimension. This second function perhaps best describes the
conventional delineation of these news sources into broadsheet and tabloid style
journalism. Interestingly it places BBC On-line towards the more humanistic and less
factual end of the continuum.
Differences between Time Periods: Summary
An underlying assumption in this research, that processes of amplification will be at
work in language during the first period of media interest, was tested by examining the
differences in language before the peak period of media interest, during the peak
period and afterwards. It was hypothesised that there would be differences in the use
of language during the peak period of interest, specifically that this language would be
more emotional and irrational, and this would be indicated by an increased use of
emotional words that are indicative of irrational thinking.
As hypothesised, there was some evidence of a qualitatively different use of language
during the peak period of media interest. Two of the four discriminant functions
indicated this difference. One pointed to an increase in the use of neutral and
generalising words in the peak phase: this is language suggesting a more simplified and
broader view of the situation and an absence of attention to specifics. Another function
indicated an increase in the use of religious and metaphysical words during the peak
period compared to the pre-peak and post-peak periods. An increase in the use of these
words may be partly explained by the nature of the controversy surrounding the
modification of genetic material. However, but for the usage to decline dramatically
after the peak period is strong evidence that a different aspect of the story was
emphasised during the peak period compared to the post-peak period.
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Both discriminant functions point to an increase in less rational language during the
peak period. Thus, the approach we have taken to the quantitative analysis of media
content produces findings with strong face validity.

Case study 2 – BSE and CJD and GM foods
The approach taken in this case study was designed to develop and strengthen the
findings reported in the genetically modified foods story. In this case study BSE and
CJD news articles were examined in combination with the news articles in the
genetically modified foods case study. There were strong similarities in the way in
which the level of media interest and publication of articles rose and fell, which
permitted a detailed comparative of news articles across topics and a comparison of the
treatment of both topics over time. Limitations on sample sizes meant that only The
Times and the Guardian were included in this comparative analysis. Three analyses
examined the differences between newspapers, between topics and between time
periods.
Differences between News sources: Summary
There may be consistencies in the way language used in the treatment of highly
controversial topics and so it was hypothesised that the findings to emerge from an
analysis of the BSE-CJD news articles would be broadly similar to those reported in
the GMO case study. It was also hypothesised that the differences between the
newspapers in the treatment of the GMO story would be replicated the BSE/CJD story.
Contrary to expectation, the findings to emerge from the analysis of the BSE-CJD
news articles were not similar to those reported in the GMO case study. There was
tentative evidence that a dimension concerned with the complexity of writing was
present in the treatment of both topics. Language appearing in the Guardian is
somewhat more complex manner (as indicated by measures of number of words with
six letters or more, and the variety of words in the text) in both case studies. There is
no evidence of any strong uniformity in language appearing in The Times.
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Differences between Story Topics: Summary
Differences in the way in which The Times and Guardian treat the GM foods story and
the BSE/CJD story were the focus of the next analysis. All of the functions included a
complexity variable and placed language associated with the treatment of GM foods at
the more complex end of the dimension. The BSE/CJD story was treated in a less
complex manner and seemed to have a prevailing emotional element. The Hardship
variable, in the Diction analysis, and the Negative Emotion and Anger variables, in the
SLIWC analysis, point to a greater use of emotional language in the BSE/CJD story.
This is interesting as one of the hypotheses of this research is that emotive words are
symptomatic of amplification, and there is clear evidence for a stronger use of
emotional words in the BSE/CJD case study than in the GM foods case study. As the
in BSE/CJD story, the use of emotional language increased as the complexity of the
language decreased, and the converse was the case in the GM foods story.
The next section examined this in greater detail. The findings suggest that more
emotional words should be present in peak periods. Since the BSE case study was
characterised by a greater use of emotional words the difference between peak and
post-peak differences should be stronger in this story.
Differences between Time Periods: Summary
There is a lot of evidence of difference between the language used in peak and postpeak periods. In relation to GM foods, the Diction analysis indicated an increase in
Passivity words during the peak period whereas there was an increase in
Communication and Cognitive words in the post-peak period. This is similar to the
difference found between time periods in the larger analysis (six news sources) of GM
foods. In the larger analysis an increase in generalising and neutral words was detected
during the peak period. The SLIWC analysis of the GM foods case study also mirrors
the larger analysis. It pointed to a greater use of religious and metaphysical words in
the peak period.
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The results of the BSE/CJD analysis were different. It was hypothesised that if
language change is a component of amplification, then one should expect differences
in the use of language across the time periods to be similar in the BSE/CJD and GM
foods case studies. However, the manner in which the language differed in the
BSE/CJD case study was not the same as in the GM foods case study.
In the case of BSE/CJD there was clear evidence of a much greater use of emotional
words in the peak period than in the post-peak period. The Diction analysis found a
much stronger use of Blame and Hardship words during the peak-period than in the
post-peak period. The SLIWC analysis found a larger use of Body words, which is
probably a reflection of the medical aspects of the story.
While there is clear evidence for a qualitative change in the use of language during the
peak period of media interest, the nature of the change is not invariant across case
studies. Amplification may be characterised by a change in the way in which language
is used during the evolution of a story from the peak to post-peak periods but the
nature of the language change is specific to the topic. So it is perhaps at the level of
topic that it is best to examine the processes of amplification. It may be that there are
certain factors that make a topic more prone to amplification than other topics. The
next analyses examined a different kind of topic, one that did not display the same
pattern of publication as seen in the first two case studies.

Case study 3 – Radiation and Sellafield
The analysis of this case study had two objectives, one was a new objective and the
second followed on from the previous two case studies. The first objective was to
examine any differences that occur due to international aspects of the issue of radiation
and Sellafield. To examine this three newspapers were analysed, two from the United
Kingdom (The Times and the Guardian) and one from the Republic of Ireland (The
Irish Times). Risks perceived to be external, unfamiliar and offering no clear benefits
are generally viewed as less acceptable than risk perceived to be internal, familiar and
beneficial. Thus, a UK newspaper would be more likely to regard the ‘Sellafield risk’
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as familiar, internal (to the country) and delivering clear economic benefits to the
Cumbrian and the National economy. An Irish news paper would be more likely to
perceive the risks as external, less familiar and offering no economic benefit. Thus, it
was hypothesised that the language used in a UK newspaper’s treatment of the risks
posed by Sellafield would be less extreme than language used in an Irish newspaper.
The second objective followed on from the findings reported in the first two case
studies. It was hypothesised that, since Sellafield is a long established risk issue and
there would be no evidence of a peak and consequently that the language should be
similar to the language used in the post-peak periods of the other case studies. If this
was the case then the discriminant functions derived to distinguish between the timeperiods in the previous case studies should accurately classify the radiation articles as
post-peak articles.
Differences between News sources: Summary
There was a clear polarisation of the UK and Irish Times newspapers. The language in
the UK newspapers included a much greater use of numerical and financial terms,
reflecting a treatment of economic benefits, and many more temporal terms, reflecting
treatment in a familiar, historical context. This was contrasted with the language in the
Irish Times where there was a greater concern with social issues.
One might speculate that factors to do with economic benefits and familiarity may lead
UK newspapers to use language that attenuates the Sellafield risk, and the Irish Times
to use language that amplifies the risk.
Predictive analysis of radiation/Sellafield articles
The results of the predictive analysis, in which the discriminant functions derived in
the first two case studies were used to classify the Radiation articles, were mixed. The
discriminant functions derived from the Diction analysis of GM foods and BSE/CJD
were used to classify the Sellafield radiation articles. The classification accuracy was
similar to that achieved using the function derived directly from an analysis of the

177

Sellafeild articles. However, the SLIWC analysis proved less conclusive, and in one
analysis wrongly classified most of the radiation articles as falling within the peak
period. Further research is required to understand why Diction and SLIWC behaved
differently. One possibility is that international concerns about Sellafield have a more
conspicuous political theme and that the Diction analysis was more sensitive to the
political language in the treatment of the risks.
Analysis of Journalists
The analysis of journalists was conducted in three stages. The first examined the
number of journalists contributing articles to newspapers across the case studies. The
second examined linguistic differences between a selection of journalists. Finally, the
same journalists writings were rated on measures thought to indicate amplification.
The first study showed that the number of journalists contributing to any given topic is
typically quite large, and so the contribution of any individual journalist to a given
topic is minimal. There are exceptions to this. In the Irish Times one journalist,
(Kevin O’Sullivan) contributed most of the articles on genetically modified foods and
a large proportion of those on Sellafield. In the Guardian one journalist (Paul Brown)
contributed most of the articles on Sellafield. Finally in The Times one journalist
(Michael Hornsby) contributed a large proportion of the articles concerning BSE/CJD.
However, the contributions made by any one journalist that could be attributed to their
personal style are, in general, negligible.
The second study concentrated on the journalists who had contributed most of the
writings to the case studies and examined the differences between them. With the
small sample sizes strong conclusions about the meanings of the different styles should
not be drawn. However, using Discriminant function analysis is was possible to
clearly differentiate between the journalists on the basis of their linguistic style.
A second element of this study attempted to classify journalists writing on one story
using a statisticaly analysis of their writing on a different story. It was hypothesised
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that the discriminant function that so clearly discriminated journalists in their treatment
of GM foods analysis could be used to classify their writings on radiation. Three
journalists were included in this study, two Irish Times journalists (Dick Ahlstrom and
Kevin O’Sullivan) and one Guardian journalist (Paul Brown). While there was some
success in reliably discriminating the writings of Paul Brown and Kevin O’Sullivan,
the writing of Dick Ahlstrom was almost always wrongly classified. This suggests that
the writing style of some journalist is more invariant than others.
In the third stage of the analysis of journalists a sample of their writing on genetically
modified foods was distributed to a panel of science journalism students. They were
asked them to assess each piece of writing against a set of rating scales designed to
assess features of amplification and attenuation. Although the sample sizes were small
the statistical differences were very strong. The writings of the Guardian journalists
were consistently rated as more likely to result in amplification.
The analysis also showed that articles appearing during a peak period were rated as
significantly less realistic and less reassuring than those in the post-peak period.
Risk Guidelines
The risk guideline study showed provided evidence that there is a link in the manner of
the communication to amplification process. At a higher level than the micro level in
the previous approaches it was observed that when journalists are writing in the peak
time period they are more likely to be using a style of writing that does not adhere to
risk communication guidelines. In this experiment statistically significant differences
were observed in six of the nine risk communication guidelines, showing that peak
period writing is more likely to have breached risk communication guidelines. These
guidelines that were broken suggested that writings during the peak period suggested
risks that were more imposed, less voluntary, less controllable, more man-made, less
natural, and more absolute than the risks suggested by articles appearing in the postpeak period.
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So at this higher level the differences in communication become more apparent.
However it is unlikely that journalists, editors and other contributors to risk
controversies are intentionally breaking risk communication guidelines. However,
they are intentionally writing a story that will be of interest to the reader and this style
of writing may be associated with the type of writing that breaks risk communication
guidelines. The final part of the research took an even higher level of analysis and
attempted to assess what it was about a topic or story that made it interesting.
Capturing the Public Mood
This study examined the impact of incongruity, or unexpectedness, on the reaction to
stories in the media and the attention received by risk issues. We predicted that stories
containing an element of incongruity would be perceived as more generally alarming
than stories that did not contain incongruity. Applied to risk perception, the
incongruity hypothesis predicted that stories reporting a risk which involves the
conjunction of two incongruous elements would be perceived as more amplifying and
less attenuating than stories containing two congruous elements. Using fictional
newspaper-style articles and scales to measure amplification and attenuation we
demonstrated that incongruity in a story affects the degree to which individuals
consider a story to be credible, exaggerated, realistic, reassuring and scaremongering.
On the basis of these findings we conclude that the public’s reaction to risk may be
influenced by the unexpectedness and surprise of encountering in incongruous
elements in a story. The identification and acknowledgement of such incongruity by
risk communicators could be beneficial to the process of risk communication.
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Appendix 1
Discriminant Function Analysis
Discriminant function analysis is a multivariate statistical technique, which simply
means the technique uses more than one variable. This allows us to ask more
complicated research questions and facilitates the analysis of much more complex
interrelationships between variables. There are two research questions that
discriminant function analysis is applied to in this research. Initially, can group
membership be predicted at a better than chance level? Secondly, what are the
dimensions along which this discrimination can be made?
The initial goal of discriminant function analysis is to build a model that allows the
researcher to predict membership of a group, this is achieved through use of a set of
predictors. In this research the groups are news sources, story topics or time periods,
and the predictors are the variables in the content analysis programs. There are two
main types of discriminant function analysis - both of which are utilised in this
research – Predictive and Descriptive. Historically predictive discriminant analysis
comes first and has been in use since the1930s, it is not until the 1960s that descriptive
discriminant analysis was used in applied research. They both use the same
mathematical technique and are essentially the same analysis, the predictive version is
simply extends the analysis to allow classification of the items under study.
Discriminant Analysis is similar to multiple regression with the difference that
categorical data is used as a criterion variable. It is mathematically equivalent to
MANOVA (multivariate analysis of variance), the difference lies in the research
questions that discriminant function analysis asks which are the reverse of those asked
when using MANOVA. MANOVA asks the question is group membership associated
with reliable mean differences in (multiple) dependent variable scores. The
discriminant function analysis version of this question is can predictors be combined to
predict group membership.
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The univariate way of looking at the issue is if there is a significant difference between
two groups then given a score you can predict (to a given confidence level) which
group it belonged to. In the multivariate analysis there are many variables so a function
is calculated that optimally distinguishes between the groups given the variables.
Figure A1.1 shows the difference in a strong discriminant function. The items in group
A (centred around centroid A) are entirely distinct from those in group B, this means
that a discriminant function can maximally distinguish between the groups and will
separate the items correctly in a classification on 100% of occasions. A centroid is the
equivalent of the mean, strictly speaking it is the group mean (of the predictors) in a
reduced space, in which the space has been reduced from a large number of predictors
to the discriminant function.
Figure A1.1 A Strong Discriminant Function.
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Figure A1.2 shows a slightly different situation where the discriminant function is
weaker and cannot discriminate maximally. In this case those items in Group B that
fall on the A side of the discriminant function will be classified as A items, and
likewise those A items that fall on the B side of the discriminant function will be
classified as B items. When calculating a discriminant function all the items are
entered into the equation and the classification function is derived. A second stage
then checks the items against the classification function to see if it classified each item
correctly, this results in a table of misclassification which gives an indication of how
well the discriminant function is classifying items. This type of analysis is used to give
misclassification tables in the analysis of journalists. The discriminant function can
also be used to analyse data that was not used to derive it, this type of analysis is used
in the Radiation case study.
Figure A1.2 A Weaker Discriminant Function.
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An important statistic for evaluating the overall statistical reliability of a discriminant
function is Wilk’s Lambda. In a two group discriminant function analysis the
relationship with multiple regression becomes apparent as Wilk’s Lambda is equal to
1-R2, however the effect is not direct when more than two groups are used. In general
and converse to regression the further from 1 Wilk’s Lambda is the stronger the effect.
Wilk’s Lambda is a likelihood ratio statistic testing the assumption of equal population
mean vectors against the assumption of population mean vectors derived from the
sample. It provides the measure of overall statistical strength of the analysis.
Two more aspects of discriminant function analysis are important in interpreting the
results. First the spacing of groups along the discriminant function, this is more
important when there are more than two groups under study. This is achieved by
examination of the centroids for each group along any given function, these are given
in plot and table form in this research.
The next important aspect of discriminant function analysis for this research is the role
that each predictor plays in the discriminant function. Some predictors are more
important than others in determining to which group any given item fits. The meaning
of a function is inferred from the pattern of correlations between the function and the
predictor variables that contribute to it. This is similar to interpretation of loadings in
factor analysis. The size of the correlation required to include a predictor variable in an
interpretation is conventionally 0.32, however this can be lowered is certain criteria are
met concerning homogeneity of the scores with respect to the predictor variable.
This research uses primarily descriptive discriminant function analysis to reveal which
predictor variables contribute tot he differences between groups. Descriptive
discriminant function analysis used in the GM foods and BSE/CJD case studies to
elucidate the linguistic variables that separate the news sources, the story topics and the
time periods. Predictive discriminant function analysis is used in the Radiation case
study to test the hypothesis that Radiation articles are similar to those in the post-peak
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phase of the GM foods and BSE/CJD case studies. It is also used to classify individual
journalists on the basis of their writing styles.
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Appendix 2
Bonferroni correction
The alpha level is the chance taken of committing Type 1 error: incorrectly declaring a
difference or relationship to be statistically significant because of chance variation. In
the case of more than one statistical test being applied to a data set the chance of
wrongly declaring a finding statistically significant increases. The large number of
univariate analyses reported here means that a number of statistically significant
findings are almost certainly attributable to chance alone.
Using the Bonferroni correction the alpha level of each individual test can be adjusted
downwards to ensure that the overall risk for a number of tests remains 0.05 (Miller,
1981). For example, if one examined the differences between newspapers on 50
variables it is 92.31% (0.932) likely that one or more difference would be statistically
significant at the .05 criterion level. Applying the Bonferroni correction one must
lower the alpha for each test to 0.001 to bring the overall alpha level back to 0.05.
However, in applying this correction the chance of making a Type II error is
substantially increased. Thus, one may wrongly conclude that there is no correlation or
difference whereas in fact there is. A pragmatic solution to this dilemma is to manage
the risk of committing Type II by, first, using the Bonferroni corrected alpha level, and
second, attending to broad patterns of relationships among and between variables. For
instance, the associations among a sub-set of variables may not be statistically
significant on a Bonferroni corrected alpha of P<.001, but were they to show the same
pattern (e.g. mostly statistically significant at the .05 level) then the implications must
be considered. This is what was done in the interpretation of the univariate ANOVAs
reported here.
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Univariate analyses differences between News Sources
Table A2.1 Univariate analyses of Diction variables for the differences between News
Sources
Variable

Discrim

Pooled

Wilks

Function

correl with

Lambda

F

df

signif

DF
Inspire

3

.032

.968

2.745

4,334

.028

Insist

4

.422

.959

3.604

4,334

.007

Leveling

4

-.296

.953

4.101

4,334

.003

Ambivalence

4

.265

.966

2.898

4,334

.022

Aggression

4

-.219

.966

2.894

4,334

.022

Inspiration is a variable which is made up of words relating to abstract virtues
deserving universal respect. The Irish Times is significantly different from the Times
on the Inspiration variable
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Table A2.2 Univariate analyses of SLIWC variables for the differences between News
Sources
Variable

Discrim

Pooled

Wilks

Function

correl with

Lambda

F

df

Signif

DF
Exclusive

1

.189

.919

7.104

5,403

.000

Friends

1

.158

.951

4.163

5,403

.001

Money

1

.116

.964

2.977

5,403

.012

Self

2

.196

.913

7.655

5,403

.000

Other

2

.195

.940

5.129

5,403

.000

Occupation

2

-.139

.948

4.395

5,403

.001

Future

2

-.135

.952

4.091

5,403

.001

Job

3

.208

.962

3.192

5,403

.008

I

3

-.204

.9.6

8.363

5,403

.000

Time

3

.201

.959

3.440

5,403

.002

Home

4

-.408

.836

15.860

5,403

.000

Motion

4

.238

.945

4.659

5,403

.000

Physical

4

-.197

.952

4.080

5,403

.001

Leisure

4

-.189

.942

5.002

5,403

.000

Preps

4

.171

.935

5.601

5,403

.000

Family

4

-.155

.958

3.499

5,403

.004

Affect

4

.148

.969

2.541

5,403

.028

Communication

5

-.302

.928

6.250

5,403

.000

Hear

5

-.289

.917

7.289

5,403

.000

Swear

5

-.251

.904

8.519

5,403

.000

Social

5

-.250

.937

5.459

5,403

.000

Achieve

5

.247

.960

3.352

5,403

.006

Inclusive

5

.208

.961

7.104

5,403

.000

Question marks

5

.186

.976

2.751

5,403

.019

Anxiety

5

.159

.966

2.810

5,403

.017
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Univariate analyses differences between Time Periods
Table A2.3 Univariate analyses of SLIWC variables for the differences Time Periods.
Variable

Discrim

Pooled correl

Wilks

F

df

signif

Function

with DF

Lambda

Othref

1

.259

.958

8.961

2,406

.000

Inhibition

1

.250

.961

8.174

2,406

.000

Certainty

1

.229

.966

7.199

2,406

.001

Other

1

.226

.968

6.750

2,406

.001

Posemo

1

.207

.973

5.671

2,406

.004

Posfeel

1

.198

.975

5.196

2,406

.006

School

1

-.176

.975

5.259

2,406

.006

Groom

1

.175

.979

4.445

2,406

.012

Affect

1

.173

.978

4.588

2,406

.011

Pronoun

1

.160

.980

4.223

2,406

.015

Social

1

.146

.984

3.280

2,406

.039

Anger

1

-.145

.983

3.600

2,406

.028

Sixltr

2

-.208

.985

3.118

2,406

.045
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Appendix 3
Univariate analyses
Table A3.1 Variables making significant and highly significant contributions to the
discrimination between the two story topics.
Variable

Pooled correl

Wilks’ Lambda

F

df

Sig

Tenacity

.299

.987

5.417

1, 422

.020

Praise

.272

.989

4.484

1, 422

.035

Variety

-.267

.990

4.327

1, 422

.038

Temporal

.258

.991

4.039

1, 422

.045

Table A3.2 Variable making significant and highly significant contributions to the
discrimination between the two story topics.
Variable

Wilks’ Lambda

F

df

Sig

Praise

.976

5.672

1,235

.018

Level

.977

5.428

1,235

.021

Accomplishment

.980

4.742

1,235

.030
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Table A3.3 Variable making significant and highly significant contributions to the
discrimination between newspapers.
Variable

Pooled correl

Wilks’ Lambda

F

Exclusive

-.231

.971

15.352

.000

Humans

-.203

.978

11.833

.001

Leisure

-.200

.979

11.433

.001

See

.198

.979

11.193

.001

Job

.190

.980

10.396

.001

Time

-.178

.983

9.120

.003

Inhibition

.176

.983

8.854

.003

We

.175

.983

8.812

.003

WPS

.166

.985

7.886

.005

Friends

.165

.985

7.850

.005

Occupation

.159

.986

7.269

.007

You

-.152

.987

6.622

.010

Tentat

-.148

.988

6.314

.012

Up

.144

.989

5.934

.015

Qmarks

.139

.990

5.527

.019

Future

-.134

.990

5.184

.023

Groom

.121

.992

4.177

.041

Family

-.117

.993

3.910

.049
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df

Sig

A3.4 Variables making significant contributions to the discrimination between the
two newspapers
Variable

Pooled correl

Wilks’ Lambda

F

df

Sig

Humans

-.232

.967

9.545

1,277

.002

Body

-.226

.968

9.030

1,277

.003

Physical

-.216

.971

8.281

1,277

.004

Job

.190

.977

6.404

1,277

.012

Exclusion

-.188

.978

6.271

1,277

.013

Leisure

-.182

.979

5.859

1,277

.016

Time

-.174

.981

5.344

1,277

.022

WPS

.172

.981

5.236

1,277

.023

I

.170

.982

5.114

1,277

.025

Comm

.167

.982

4.958

1,277

.027

We

.167

.983

4.906

1,277

.028

Anger

-.165

.983

4.797

1,277

.029

Metaphysical

-.161

.984

4.572

1,277

.033

TV

.158

.984

4.425

1,277

.036

Tentat

-.156

.985

4.330

1,277

.038

Up

.154

.985

4.206

1,277

.041

Sixltr

.150

.986

3.957

1,277

.048

Groom

.149

.986

3.938

1,277

.048
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A3.5 Univariate analyses - SLIWC Function 3 between news papers
Variable

Pooled correl

Wilks’ Lambda

F

df

Sig

Qmarks

.219

.984

4.046

1,243

.045

You

.982

4.558

1,243

.034

Article

.980

4.872

1,243

.028

See

.950

12.773

1,243

.000

Future

.978

5.554

1,243

.019

Leisure

.965

8.858

1,243

.003

Home

.887

30.900

1,243

.000

Table A3.6 Univariate analyses - Diction Function 1 between story topics
Variable

Pooled correl

Wilks’ Lambda

F

df

Sig

Accomplishment

-.296

.942

25.824

1,422

.000

Numeric

.240

.961

17.026

1,422

.000

Cognitive

-.196

.974

11.361

1,422

.001

Liberation

-.172

.980

8.575

1,422

.003

Inspiration

.148

.985

6.507

1,422

.011

Insistence

-.141

.986

6.845

1,422

.015

Blame

.135

.987

5.414

1,422

.020

Familiarity

.125

.989

4.618

1,422

.032

Table A3.7 Univariate analyses - Diction Function 2 between story topics
Variable

Pooled correl

Wilks’ Lambda

F

df

Sig

Numeric

.248

.945

12.744

1, 217

.000

Centrality

-.244

.946

12.294

1, 217

.001

Temporal

.233

.951

11.183

1, 217

.001

Diversity

-.186

.968

7.161

1, 217

.008

Ambivalence

.181

.970

6.769

1, 217

.010

Inspire

.172

.972

6.140

1, 217

.014

Praise

-.149

.979

4.538

1, 217

.033

Cognitive

-.147

.980

4.480

1, 217

.035
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Table A3.8 Univariate analyses - Diction Function 3 between story topics
Variable

Pooled correl

Wilks’ Lambda

F

df

Sig

Collectives

.286

.917

18.379

1, 203

.000

Central

.263

.929

15.533

1, 203

.000

Temporal

-.256

.932

14.705

1, 203

.000

Blame

-.213

.952

10.145

1, 203

.002

Liberate

.181

.965

7.341

1, 203

.007

Cognitive

.175

.967

6.835

1, 203

.010

Level

-.174

.968

6.782

1, 203

.010

Numeric

-.148

.976

4.941

1, 203

.027

A3.9 Univariate analyses - SLIWC Function 1 between story topics
Variable

Pooled correl

Wilks’ Lambda

F

df

Sig

Occup

-.269

.912

50.090

1,522

.000

Physical

.265

.915

48.431

1,522

.000

TV

-.234

.933

37.728

1,522

.000

School

-.233

.933

37.623

1,522

.000

Preps

.216

.942

32.187

1,522

.000

Sad

.193

.953

25.889

1,522

.000

WPS

.178

.960

21.921

1,522

.000

Humans

.159

.968

17.434

1,522

.000

Cause

-.152

.970

15.984

1,522

.000

Certainty

.143

.974

14.167

1,522

.000

Down

.143

.974

14.114

1,522

.000

Article

.141

.974

13.737

1,522

.000

Death

.140

.975

13.467

1,522

.000

Family

.138

.975

13.261

1,522

.000

Money

.136

.976

12.714

1,522

.000

Achieve

-.135

.976

12.569

1,522

.000

Posemo

-.129

.978

11.505

1,522

.001
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Qmarks

-.120

.981

10.032

1,522

.002

Affect

.118

.982

9.695

1,522

.002

Present

-.118

.982

9.558

1,522

.002

Sexual

-.117

.982

9.441

1,522

.002

Insight

-.116

.983

9.255

1,522

.002

Number

.107

.985

7.935

1,522

.005

Space

.106

.985

7.784

1,522

.005

Leisure

-.102

.986

7.200

1,522

.008

Job

-.094

.989

6.068

1,522

.014

Friends

-.094

.989

6.057

1,522

.014

Anxiety

.093

.989

6.042

1,522

.014

Religion

-.091

.989

5.670

1,522

.018

Discrep

.086

.990

5.129

1,522

.024

Cogmech

-.078

.992

4.180

1,522

.041

A3.10 Univariate analyses - SLIWC Function 2 between story topics
Variable

Pooled correl

Wilks’ Lambda

F

df

Sig

School

-.221

.924

22.114

1,258

.000

Occupation

-.220

.925

20.989

1,258

.000

Physical

.211

.931

19.239

1,258

.000

Article

.210

.931

19.032

1,258

.000

Anger

.201

.936

17.506

1,258

.000

Preps

.197

.939

16.835

1,258

.000

Cause

-.190

.943

15.694

1,258

.000

Sad

.180

.948

14.085

1,258

.000

TV

-.177

.950

13.628

1,258

.000

Space

.161

.959

11.157

1,258

.001

WPS

.159

.959

10.918

1,258

.001

Sexual

-.136

.970

8.010

1,258

.005

Qmarks

-.133

.971

7.707

1,258

.006

Past

.128

.973

7.124

1,258

.008

Insight

-.122

.976

6.406

1,258

.012
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Anxiety

.122

.976

6.403

1,258

.012

Family

.117

.978

5.880

1,258

.016

Religion

-.111

.980

5.382

1,258

.021

Certainty

.108

.981

5.075

1,258

.025

Down

.104

.982

4.694

1,258

.031

Achieve

-.102

.983

4.463

1,258

.036

Death

.098

.984

4.174

1,258

.042

A3.11 Univariate analyses - SLIWC Function 3 between story topics
Variable

Pooled correl

Wilks’ Lambda

F

df

Sig

Anger

-.439

.845

48.080

1,262

.000

Neg Emotion

-.405

.865

40.995

1,262

.000

Sixltr

.307

.918

23.483

1,262

.000

WPS

-.260

.939

16.913

1,262

.000

Preps

-.260

.939

16.911

1,262

.000

Humans

-.231

.952

13.278

1,262

.000

Sad

-.212

.959

11.203

1,262

.001

Present

.206

.961

10.627

1,262

.001

Occupation

.198

.914

24.771

1,262

.000

Pos emotion

.183

.969

8.320

1,262

.004

Number

-.179

.970

8.043

1,262

.005

Inhibition

.175

.972

7.671

1,262

.006

Certainty

-.174

.972

7.604

1,262

.006

Affect

-.173

.972

7.498

1,262

.007

Family

-.166

.977

6.061

1,262

.014

Death

-.161

.969

8.251

1,262

.004

Body

-.153

.875

37.444

1,262

.000

School

.124

.938

17.426

1,262

.000
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A3.12 Univariate analyses - Diction Function 1 between time periods
Variable

Pooled correl

Wilks’ Lambda

F

df

Sig

Hardship

.250

.986

5.701

1,397

.017

Level

.229

.988

4.770

1,397

.030

A3.13 Univariate analyses - Diction Function 3 between time periods
Variable

Pooled correl

Wilks’ Lambda

F

df

Sig

Present

-.229

.977

5.439

1,232

.021

Level

.224

.978

5.204

1,232

.023

Rapport

-.207

.981

4.430

1,232

.036

Diverse

.196

.983

3.957

1,232

.048

A3.14 Univariate analyses - SLIWC Function 1 between time periods
Variable

Pooled correl

Wilks’ Lambda

F

df

Sig

Inclusive

.233

.983

8.381

1,488

.004

WPS

-.213

.986

6.995

1,488

.008

Future

-.207

.987

6.576

1,488

.011

Up

-.202

.987

6.293

1,488

.012

Religion

.199

.988

6.069

1,488

.014

Hear

-.188

.989

5.461

1,488

.020

Home

.180

.990

5.004

1,488

.026

Neg emotion

.176

.990

4.765

1,488

.030

Anxiety

.174

.991

4.649

1,488

.032

Unique

-.173

.991

4.584

1,488

.033

Body

.172

.991

4.553

1,488

.033

Cogmech

.167

.991

4.288

1,488

.039
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A3.15 Univariate analyses - SLIWC Function 2 between time periods
Variable

Pooled correl

Wilks’ Lambda

F

df

Sig

Inhibition

.276

.937

14.273

1,212

.000

Preps

.243

.950

11.107

1,212

.001

Future

-.201

.966

7.552

1,212

.007

Inclusive

.189

.969

6.705

1,212

.010

Unique

-.146

.981

4.013

1,212

.046

A3.16 Univariate analyses - SLIWC Function 3 between time periods
Variable

Pooled correl

Wilks’ Lambda

F

df

Sig

Up

-.267

.966

9.587

1,274

.002

Cogmech

.262

.968

9.192

1,274

.003

Physcal

.257

.969

8.866

1,274

.003

WPS

-.241

.972

7.798

1,274

.006

Anxiety

.241

.972

7.783

1,274

.006

Cause

.231

.975

7.162

1,274

.008

Negemo

.220

.977

6.512

1,274

.011

Qmarks

.211

.979

5.941

1,274

.015

Hear

-.177

.985

4.187

1,274

.042

Assent

-.175

.985

4.122

1,274

.043

Certainty

.172

.986

3.958

1,274

.048
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Appendix 4
Univariate analyses SLIWC analysis
Pooled
correl
.336

Wilks
Lambda
.782

F

df

Signif

Money

Discrim
Function
1

28.389

2,204

.000

Music

1

-.271

.868

15.548

2,204

.000

Present

1

.260

.872

14.986

2,204

.000

Senses

1

-.255

.877

14.269

2,204

.000

Number

1

.255

.880

13.850

2,204

.000

Communication

1

-.255

.871

15.063

2,204

.000

Hear

1

-.245

.879

14.074

2,204

.000

Negative Emotion

1

.224

.902

11.047

2,204

.000

Swear

1

-.191

.926

8.106

2,204

.000

Home

1

.190

.930

7.731

2,204

.001

Social

1

-.176

.925

8.229

2,204

.000

Occupation

1

.176

.928

7.922

2,204

.000

Affect

1

.175

.927

7.981

2,204

.000

Achieve

1

.171

.943

6.162

2,204

.003

Job

1

.168

.924

8.397

2,204

.000

Religion

1

-.144

.956

4.732

2,204

.010

Cause

1

.137

.943

6.119

2,204

.003

Article

1

-.125

.969

3.259

2,204

.040

Anger

1

.177

.959

4.314

2,204

.015

Sixltr

1

-.117

.970

3.191

2,204

.043

WPS

2

.234

.908

10.391

2,204

.000

Inclusive

2

.171

.966

3.611

2,204

.029

Exclusive

2

-.169

.920

8.919

2,204

.000

Unique

2

-.165

.968

3.393

2,204

.036

Death

2

-.162

.947

5.726

2,204

.004

Other

2

-.159

.945

5.917

2,204

.003

Sports

2

-.158

.952

5.131

2,204

.007

Variable
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Appendix 5
Diction Variable Definitions
The Certainty Score
Definition
Language indicating resoluteness, inflexibility, and completeness as well as a tendency
to speak ex cathedra.
Formula
(Tenacity + Levelling + Collectives + Insistence) - (Numerical Terms + Ambivalence
+ Self-Reference + Variety).
Tenacity

Includes all uses of the verb "to be" (is, am, will, shall), three definitive

verb forms (has, must, do) and their variants, and all associated contractions (he'll,
they've, ain't). These verbs connote confidence and totality.
Levelling

Contains words used to ignore individual differences and to build a

sense of completeness and assurance. Includes totalising terms (everybody, anyone,
each, fully), adverbs of permanence (always, completely, inevitably, consistently), and
resolute adjectives (unconditional, consummate, absolute, open-and-shut).
Collectives

Includes singular nouns connoting plurality that function to decrease

specificity. These words reflect a dependence on categorical modes of thought.
Includes social groupings (crowd, choir, team, humanity), task groups (army, congress,
legislature, staff). and geographical entities (county, world, kingdom, republic).
Insistence

This is a measure of code restriction and semantic "contentedness." The

assumption is that repetition of key terms indicates a preference for a limited, ordered
world. In calculating the measure, all words occurring three or more times that
function as nouns or noun-derived adjectives are identified (either cybernetically or
with the user's assistance), and the following calculation performed: (Number of
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Eligible Words x Sum of their Occurrences)/10. For small input files, high-frequency
terms used /two or more times are used in the calculation.
Numerical Terms

Any sum, date, or product specifying the facts in a given case is

included. This dictionary treats each isolated integer as a single word and each
separate group of integers as a single word. In addition, the dictionary contains
common numbers in lexical formal (one, tenfold, hundred, zero) as well as terms
indicating numerical operations (subtract, divide, multiply percentage) and quantitative
topics (digitise, tally, mathematics). The presumption is that Numeric terms hyperspecify a claim, thus detracting from its universality.
Ambivalence Contains words expressing hesitation or uncertainty, implying a
speaker's inability or unwillingness to commit to the verbalisation being made.
Includes hedges (allegedly, perhaps, might), statements of inexactness (almost,
approximate, vague, somewhere), and confusion (baffled, puzzling, hesitate) Also
includes words of restrained possibility (could, would, he'd) and mystery (dilemma,
guess, suppose, seems).
Self-Reference

Contains all first-person references (I, I'd, I'll, I'm, I've, me,

mine, my, myself). Self-references are treated as acts of "indexing" whereby the locus
of action appears to reside in the speaker and not in the world at large (thereby
implicitly acknowledging the speaker's limited vision).
Variety

This measure conforms to Johnson's (1946) Type-Token Ratio, which

divides the number of different words in a passage by the passage's total words. A
high score indicates a speaker's avoidance of overstatement and a preference for
precise molecular statements.
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The Optimism Score
Definition
Language endorsing or highlighting the positive entailments of some person, group,
concept, or event.
Formula
(Praise + Satisfaction + Inspiration) - (Blame + Hardship + Denial).
Praise Contains affirmations of some person, group abstract entity. Includes terms
isolating important social qualities (dear, delightful, witty), physical qualities (mighty,
handsome, beautiful), intellectual qualities (shrewd, bright, vigilant, reasonable),
entrepreneurial qualities (successful. contentious, renowned), and moral qualities
(faithful, good, noble). All terms in this dictionary are adjectives.
Satisfaction

Includes terms associated with positive affective states (cheerful,

passionate, happiness), with moments of undiminished joy (thanks, smile, welcome)
and pleasurable diversion (excited, fun, lucky), and with moments of triumph
(celebrating, pride, auspicious). Also includes words of nurturance (healing,
encourage, secure, relieved).
Inspiration

Includes abstract virtues deserving of universal respect. Most of the

terms in this dictionary are nouns isolating desirable moral qualities (faith, honesty
self-sacrifice. virtue) and attractive personal qualities (courage, dedication, wisdom,
mercy). Social and political ideals are also included (patriotism, success, education,
justice).
Blame Terms designating social inappropriateness (mean, naïve, sloppy, stupid) and
downright evil (fascist, bloodthirsty, repugnant, malicious) are included. In addition,
adjectives describing unfortunate circumstances (bankrupt, rash, morbid,
embarrassing) and unplanned vicissitudes (weary, nervous, painful, detrimental) are
included.

The dictionary also contains outright denigrations (cruel, illegitimate,

offensive, miserly).
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Hardship

Contains natural disasters (earthquake, starvation, tornado, pollution),

hostile actions (killers, bankruptcy, enemies, vices), and censurable human behaviour
(infidelity, despots, betrayal). It also includes unsavoury political outcomes (injustice,
slavery, exploitation, rebellion) as well as normal human fears (grief, unemployment,
died, apprehension) and incapacities (error, cop-outs, weakness).
Denial

A dictionary consisting of standard negative contractions (aren't,

shouldn't, don't), negative function words (nor, not, nay), and terms designating null
sets (nothing, nobody, none).

The Activity Score
• Definition
Language featuring movement, change, the implementation of ideas, and the avoidance
of inertia.
• Formula
(Aggression + Accomplishment + Communication + Motion) - (Cognitive Terms +
Passivity + Embellishment).
Aggression

Includes terms embracing human competition and forceful action. Its

terms connote physical energy (blast, crash. explode, collide), social domination
(conquest, attacking, dictatorships, violation), and goal directedness (crusade.
commanded, challenging, overcome). In addition, words associated with personal
triumph (mastered, rambunctious, pushy), excess human energy (prod, poke, pound,
shove), disassembly (dismantle, demolish. overturn, veto), and resistance (prevent,
reduce, defend, curbed) are included.
Accomplishment

Contains words expressing task completion (establish, finish,

influence, proceed) and organised human behaviour (motivated, influence, leader,
manage). Includes capitalistic terms (buy, produce, employees, sell), modes of
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expansion (grow, increase, general, construction), and general functionality (handling,
strengthen, succeed, outputs). Also included is programmatic language (agenda,
enacted, working, leadership).
Communication

Includes terms referring to social interaction, both face-to-face

(listen. interview, read, speak) and mediated (film, videotape, telephone, e-mail). The
dictionary includes both modes of intercourse (translate, quote, scripts, broadcast) and
moods of intercourse (chat. declare, flatter, demand). Other terms refer to social actors
(reporter, spokesperson, advocates, preacher) and a variety of social purposes (hint,
rebuke, respond, persuade).
Motion

Includes terms connoting human movement (bustle, job, lurch, leap),

physical processes (circulate, momentum, revolve, twist), journeys (barnstorm, jaunt,
wandering, travels), speed (lickety-split, nimble, 2ip, whistle-stop), and modes of
transit (ride, fly glide, swim).
Cognitive Terms

Contains words referring to cerebral processes, both functional

and imaginative, Includes modes of discovery (learn, deliberate, consider, compare)
and domains of study (biology, psychology, logic, economics). The dictionary
includes mental challenges (question. forget, re-examine, paradoxes). institutional
learning practices (graduation, teaching, classrooms), and three forms of intellection:
intuitional (invent, perceive, speculate, interpret), rationalistic (estimate, examine,
reasonable, strategies), and calculative (diagnose, analyse, software, fact-finding).
Passivity

Contains words ranging from neutrality to inactivity. Includes terms of

compliance (allow, tame, appeasement), docility (submit, contented, sluggish), and
cessation (arrested, capitulate, refrain, yielding). Also contains tokens of inertness
(backward, immobile, silence, inhibit), disinterest (unconcerned, nonchalant, stoic),
and tranquility (quietly, sleepy, vacation).
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Embellishment

Includes a selective ratio of adjectives to verbs based on Boder's

(1940) conception that heavy modification "slows down" a verbal passage by deemphasising human and material action. Embellishment is calculated according to the
following formula: (Praise + Blame + 1)/(Present Concern + Past Concern + 1).
The Realism Score
• Definition
Language describing tangible, immediate, recognisable matters that affect people's
everyday lives. • Formula
(Familiarity + Spatial Awareness + Temporal Awareness + Present Concern + Human
Interest + Concreteness) - (Past Concern + Complexity).
Familiarity

Consists of a selected number of Ogden's (1960) "operation" words,

which he calculates to be the most common words in the English language. Includes
common prepositions (across, over, through), demonstrative pronouns (this, that),
interrogative pronouns (who, what), and a variety of particles, conjunctions and
connectives (a, for, so).
Spatial Awareness

Contains terms referring to geographical entities, physical

distances, and modes of measurement. Includes general geographical terms (abroad,
elbow room, locale, outdoors) as well as specific ones (Ceylon, Kuwait, Poland). Also
includes 13 politically defined locations (county, fatherland, municipality, ward),
points on the compass (east, southwest) and the globe (latitude, coastal, border,
snowbelt), and terms of scale (kilometre, map, spacious), quality (vacant, out of the
way, disoriented), and change (pilgrimage, migrated, frontier).
Temporal Awareness

Includes terms that fix a person, idea, or event within a

specific time interval, thereby signalling a concern for concrete and practical matters.
The dictionary designates literal time (century, instant, mid-morning) as well as
metaphorical designations (lingering, seniority, nowadays). Also includes calendrical
terms (autumn, year-round, weekend), elliptical terms (spontaneously, postpone,
transitional), and judgmental terms (premature, obsolete, punctual).
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Present Concern

Composed of a selective list of present-tense verbs extrapolated

from Ogden's (1960) list of "general" and "picturable terms, all of which occur with
great frequency in standard American English. The dictionary is not topic specific but
points instead to general physical activity (cough, taste, sing, take), social operations
(canvass, touch, govern, meet), and task performance (make, cook, print, paint).
Human Interest

An adaptation of Flesch's (1951) notion that concentrating on

people and their activities gives discourse a lifelike quality. Includes standard personal
pronouns (he, his, ourselves, them), family members and relatives (cousin, wife,
grandchild, uncle), and generic terms (friend, baby, human, persons).
Concreteness

A large dictionary possessing no thematic unity other than

tangibility and materiality. Includes sociological units (peasants, African-Americans,
Catholics), occupational groups (carpenter, manufacturer, policewoman), and political
alignments (Communists, congressman, Europeans). Also incorporated are physical
structures (courthouse, temple, store) forms of diversion (television, football, CDROM), terms of accountancy (mortgage, wages, finances), and modes of transportation
(airplane, ship. bicycle). In addition, the dictionary includes body parts (stomach,
eyes, lips), articles of clothing (slacks, pants, shirt), household animals (cat, insects,
horse), foodstuffs (wine, grain, sugar) and general elements of nature (oil, silk, sand).
Past Concern Includes the past tense forms of the verbs contained in the Present
Concern dictionary.
Complexity

A simple measure of the average number of characters per word in a

given Input File. Borrows Flesch's (1951) notion that convoluted phrasings make a
text's ideas abstract and its implications unclear.
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The Commonality Score
• Definition
Language highlighting the agreed-on values of a group and rejecting idiosyncratic
modes of engagement.
• Formula
(Centrality + Cooperation + Rapport) - (Diversity + Exclusion + liberation).
Centrality

Contains terms denoting institutional regularities and or substantive

agreement on core values. Includes indigenous terms (native, basic, innate) and
designations of legitimacy (orthodox, decorum. constitutional, ratified), systematicity
(paradigm, bureaucratic, ritualistic), and typicality (standardised, matter-of-fact,
regularity). Also includes terms of congruence (conformity, mandate, unanimous),
predictability (expected, continuity, reliable), and universality (womankind, perennial,
landmarks).
Cooperation Contains words designating behavioural interactions among people that
often result in a group product. Includes designations of formal work relations (unions,
schoolmates, caucus) and informal associations (chum, partner, cronies) as well as
more intimate interactions (sisterhood, friendship, comrade). Also includes neutral
interactions (consolidate, mediate, alignment), job-related tasks (network, détente,
exchange), personal involvement (teamwork, sharing, contribute), and self-denial
(public-spirited, caretaking, self-sacrifice).
Rapport

Describes attitudinal similarities among groups of people. Includes

terms of affinity (congenial, camaraderie, companion), assent (approve, vouched,
warrants), deference (tolerant, willing, permission), and identity (equivalent, resemble,
consensus).
Diversity

Includes words describing individuals or groups of individuals differing

from the norm. Such distinctiveness may be comparatively neutral (inconsistent,
contrasting, nonconformist) but it also can be positive (exceptional, unique,
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individualistic) or negative (illegitimate, rabble-rouser, extremist). Functionally,
heterogeneity may be an asset (far-flung, dispersed, diffuse) or a liability (factionalism,
deviancy, quirky), as can its characterisations (rare vs. odd, variety vs. jumble,
distinctive vs. disobedient).
Exclusion

Describes the sources and effects of social isolation. Such seclusion can

be phrased passively (displaced, sequestered), but it also can be phrased positively
(self-contained, self-sufficient) or negatively (outlaws, repudiated). Moreover it can
result from voluntary forces (secede, privacy) or involuntary forces (ostracise, forsake,
discriminate) and from either personality factors (small-mindedness, loneliness) or
political factors (right-wingers, nihilism). Exclusion often is a dialectical concept
(hermit vs. derelict, refugee vs. pariah, discard vs. spurn).
Liberation

Includes terms describing the maximising of individual choice

(autonomous, open-minded. options) and the rejection of social conventions
(unencumbered, radical, released). Liberation is motivated by personality factors
(eccentric, impetuous, flighty) and political forces (suffrage, liberty, freedom,
emancipation) and may produce dramatic outcomes (exodus, riotous, deliverance) or
subdued effects (loosen, disentangle, outpouring). Liberatory terms also admit to rival
characterisations (exemption vs. loophole, elope vs. abscond, uninhibited vs.
outlandish).
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Appendix 6
Original text
Food scandal exposed
By Michael Sean Gillard, Laurie Flynn and Andy Rowell
Friday February 12, 1999
Twenty international scientists have signed an unprecedented memorandum
supporting the controversial findings of suppressed research which found that rats fed
on genetically modified potatoes suffered a weakened immune system and damage to
vital organs.
In a report published for the first time today, the scientists from 13 countries also
demand the immediate professional rehabilitation of the British scientist, Dr Arpad
Pusztai, who discovered these preliminary findings last year and was forced to retire
after speaking out about his concerns.
Dr Pusztai's pioneering research into the effects of GM crops on animal nutrition and
the environment included feeding genetically modified (GM) potatoes to rats to
determine for the first time whether they had any harmful effects on their guts, bodies,
metabolism and immune system.
The unexpected results of the pounds 1.6 million Scottish Office-funded research
project showed that after 10 days of feeding trials the development of the kidney,
thymus, spleen and gut were adversely affected. The research also showed the rats'
immune systems were weakened.
The Guardian can also reveal that the rats' brain size decreased. Dr Pusztai did not
publish this at the time because he judged the political repercussions would be too
severe.
A more recent piece of research on the same rats by senior pathologist, Dr Stanley
Ewen, of Aberdeen University Medical School, is understood to validate Dr Pusztai's
preliminary findings and points towards new potential health risks.
Dr Ewen found that rats fed the GM potatoes used in Dr Pusztai's experiments suffered
from an enlarged stomach wall after 10 days of feeding trials.
The implications for the biotech industry, already suffering from a public backlash
against GM foods, could be severe, says Dr Vyvyan Howard, a foetal and infant
toxico-pathologist at Liverpool University, who also signed the memorandum.
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'What this means for the industry is that they will have to do rigorous hazard
assessment and do it repeatedly and monitor it.'
Jonathan Rhodes, Professor of Medicine at Liverpool University, said: 'One key
problem that keeps coming back time and again is that regulation of food is nothing
like as strict as the regulation for drugs. And when you start tinkering around with the
genetic structure of food you have to move towards thinking of food products as
pharmaceuticals.'
The memorandum demands an immediate funding programme to research the effects
further and determine the causes.
If it can be shown that the lectin, a naturally occuring insect resistant protein inserted
into the potato, was responsible, this could implicate GM crops containing other
lectins, namely Bt toxin.
Last year there were approximately 7.7 million hectares of these crops, such as maize,
planted worldwide. The maize is found in various forms, such as corn flour and tortilla
chips, in British supermarkets.
However, some scientists believe that the problem may lie with one of the key genes
that forms part of the genetic engineering process itself. The so-called cauliflower
mosiac promoter is used in most GM foods available in the UK, such as soya, present
in an estimated 60 per cent of processed foodstuffs.
It was these far reaching implications for one of the world's most aggressively
expanding industries, that put Dr Pusztai in the eye of the storm since last August when
he spoke out on ITV's World In Action.
He said he would not eat GM potatoes and found it 'very unfair to use our fellow
citizens as guinea pigs.'
Some of the scientists who have viewed the evidence believe that the circumstances
surrounding Dr Pusztai's removal and the closing down of his research team cannot be
understood outside of political and commercial parameters.
The Aberdeen-based Rowett Institute, where the research was done, said at the time of
his removal that they were unhappy with his having made public the results of
preliminary research which had not been subject to peer review. He was subsequently
exonerated by an internal inquiry.
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