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Abstract: Several psychological lab studies have shown that older people feel

more positive emotions than younger people. So far, however, there has been lit-

tle research on whether older people also express more positive emotions in their

discourse. This paper reports the findings of sentiment analysis from the Spoken

British National Corpus 2014 (Spoken BNC2014) across 10 age groups, with details on

eight emotions (anticipation, joy, surprise, trust, anger, disgust, sadness, and fear),

followed by structural topic modelling to reveal the thematic concerns of different

age groups. This research generally supports earlier psychological lab studies that

the older generation’s discourse is more positive than that of the younger genera-

tion; however, the findings also show that positive and negative emotions fluctuate

over the life span, with pronounced dips in overall positivity in the 20s, 40s, and

60s. Subsequent structural topic modelling explains why people are more positive

or negative at certain ages.

Keywords: discourse analysis; positive emotion; sentiment analysis; structural

topic modeling

1 Introduction

Extensive research has shown that aswe get older, thewayswe understand and reg-

ulate emotions change. Some researchers argue that there’s a U-shaped relationship
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between emotion and ageing: happiness level remains the lowest inmidlife and are

higher in younger and older age groups (Blanchflower and Oswald 2008; Consedine

and Magai 2006). However, others proposed an inverted U-shaped curve between

emotion and ageing: happiness level increases and peaks at midlife, then it starts

to fall. How can the relationship between emotion and ageing be explained?

Psychological lab studies (e.g. Potter et al. 2020) have tried to explore the rela-

tionship between emotion regulation and ageing using several theoretical mod-

els, among which the most popular one is socioemotional selectivity theory (SST).

According to SST, people’s perception of time and prioritization of goals change

with ageing (Carstensen 2006). Ageing makes people consciously realize that time

is finite, so they tend to maintain contact only with whom they deem most valu-

able and avoid meaningless socializing. Older people tend to prioritize things from

which they can gainmore emotional meaning and often let go of negative emotions

around heated or unpleasant events. Younger people, in contrast, tend to prioritize

goals related to knowledge acquisition and tend to defer emotional gratification.

Therefore, negative information can bemore firmly embedded in younger people’s

minds than in those of the older generation (Kennedy, Mather, and Carstensen

2004). Moreover, older people have better emotional resilience, adapt better to

stressful situations, and are less worried about what others think of them (Peck

1968). Another explanation for emotion regulation and ageing is cohort effects (e.g.,

Felton 1987), which reflect the role of social and geopolitical changes in shaping

people’s positive and negative emotions. Shared experiences, such as economic

crises and natural disasters, can influence people’s positive and negative feelings.

This view is held by Sutin et al. (2013), who found that people who lived through the

economic crisis of the Great Depression enjoy less emotional well-being than those

born during more prosperous times.

Although there are plenty of research on emotion and ageing, they are lim-

ited in several ways. First, most studies on emotion and ageing have reported

inconsistent results. Many studies have reported a U-shaped relationship between

age and life satisfaction, with a dip in people’s middle life and higher satisfaction

in younger and older groups (e.g. Blanchflower and Oswald 2008). However, an

increasing number of researchers have also challenged the well-established rela-

tionship between age and well-being and even proposed an “inverted U-shape”

curve (Galambos et al. 2020).

Second, very few studies have examined the expression of negative and

positive emotions in discourse; instead, most studies have utilized lab tasks

to track differences between younger and older people’s attention to visual

stimuli, such as pleasant and unpleasant pictures and film clips. For instance,

Fernández-Aguilar et al. (2018) used a film clip to elicit six target emotions – disgust,

fear, sadness, anger, amusement, and tenderness – between young and older adults,
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followed by a neutral state, using a Self-Assessment Manikin (SAM) to compare

their arousal ratings. Fernández-Aguilar et al. (2018) found that older adults are

more likely to recover from intense negative emotions than younger adults; simi-

larly, an eye-tracking experiment conducted by Isaacowitz (2012) showed that older

adults recovered more quickly from bad moods when exposed to upsetting videos.

These lab-based psychological tests are indeed powerful representations of people’s

emotional curves; but will similar observations hold true of people’s emotions

expressed through conversations and speeches? Are older adults more inclined

to hide their negative feelings, or do they feel freer to express their positive and

negative emotions? In addition, previous studies on emotion and ageing have only

focused on the global categories of positive and negative emotions; more nuanced

emotions, such as trust and surprise, were not included in the research results.

This study fills these gaps by assessing the relationship between emotion

and ageing in discourse using sentiment analysis. Are the developmental paths of

people’s emotional curves as conveyed in communication different frompsycholog-

ical lab assessments of their general emotional states? If positive ageing also holds

true in people’s discourse, do negative emotion frequencies fall off a cliff, or are

there any twists and turns? Do people feel more content and more satisfied after

surviving some midlife crisis, or do multiple losses in one’s old age make people

feel distressed?

This paper sets out to better understand the association between emotion and

ageing by examining the discourse of 10 age groups through corpus-based senti-

ment analysis. The remainder of this paper proceeds as follows. After providing an

overview of emotion and ageing, Section 2 summarizes previous literature on the

U-shaped curve, inverted U-shaped curve, and the linear relation between emotion

and ageing. In Section 3, we will introduce the BNC2014 corpus, from which dis-

course materials for the 10 age groups were retrieved; then, we conduct sentiment

analysis of men andwomen in the respective age groups and apply structural topic-

modelling to explore whatmakes people of different age groups happy or sad. Next,

the results of semantic analysis and structural topic-modelling are presented, in

Section 4. Section 5 concludes our research and discusses avenues and implications

for future research.

2 Emotion and Ageing

Numerous studies have tried to explore the relationship between emotion and age-

ing. However, because of the different methodologies, data sets, and samples used,

studies generated inconsistent and even contradictory findings, showing either a
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U-shaped, an inverted U-shaped, or a linear relation between emotional well-being

and ageing.

The U-shaped relationship assumes that people’s emotional well-being is sup-

posed to reach its minimum in midlife and are better in younger and older age

groups. One of the first works that generated a U-shaped curve between emotion

and ageing is conducted by Clark andOswald’s (1994)who based their studies on the

British Household Panel Survey and the General Health Questionnaire and found

that the minimum emotional well-being appeared in one’s 30s. Ageing, however, is

not the sole variable for emotional well-being. It is also moderated by factors such

as personality and the developmental levels of different countries. Kim et al. (2023)

explored whether the U-shaped curve vary with personality. Their research results

generally supported the U-shaped relationship between emotional well-being and

ageing, but also found that people’s happiness level during old age did not bounce

back for people with low agreeableness and high neuroticism. Deaton (2008) car-

ried out a cross-country comparison of the U-shaped curve and concluded that the

higher level of emotionalwell-being during old age is only found in developed coun-

tries where the senior citizens enjoy relatively high living standards and are thus

happier with their lives. Contrary to the U-shaped relationship, scholars who found

an inverted U-shaped curve between emotional well-being and ageing maintained

that the happiest moment came during people’s middle life (e.g., Easterlin 2006;

Mroczek and Spiro 2005). The linear relationship maintains that positive and neg-

ative emotions are not significantly influenced by ageing and that there’s an even

distribution between emotional well-being and age. For instance, Myers and Diener

(1995, 11) claimed that “no time in life is notably happiest or unhappier than others”.

The relationship between emotion and ageing in psychological studies seems to be

inconsistent, but how is the situation in discourse studies and how can emotion in

discourse be measured?

Emotion has received increasing attention in discourse across several disci-

plines in recent years, in a so-called emotional turn, because emotion is a mul-

tifarious phenomenon that combines psychology, neurology, and communication

(Mackenzie and Alba-Juez 2019). In this study, we concentrate on the linguistic

rather than cognitive perspectives, view the expression of emotion as a discursive

practice (Bednarek 2009, 405), and aim to verify whether the discourse of different

age groups reflects their actual affective state as shown in previous psychological

lab tests.

Before the advent of corpus linguistics, the analysis of emotion-in-discourse

relied on the time-consuming manual annotation of linguistic and paralinguistic

features (Bloch 1996). Corpus linguistics has made possible large-scale analyses of
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emotional discourse features, such as appraisal (Martin and White 2005), stance

(Biber 2006), and semantic prosody (Sinclair 1991). Although these concepts are

closely connected, their research scopes and analytical frameworks vary widely.

Appraisal analysis (Martin and White 2005), evolved from the theoretical frame-

work of systematic functional linguistics, can be divided into three interacting

domains: attitude (emotional reactions and judgements), engagement (the source

of attitudes), and gradation (the amplification and blurring of feelings). Though

it involves some basic corpus query techniques such as concordancing, appraisal

analysis is mainly qualitative.

In comparison, studies of stance (Biber 2006; Conrad and Biber 2000) and

semantic prosody (Sinclair 1991, 2004) originate in corpus linguistics. Stance anal-

ysis focuses on the examination of recurring words, phrases, and syntactic struc-

tures; thus, it seems to enjoy a smaller scope than appraisal analysis does. Semantic

prosody refers to the phenomenon in which neutral words can have positive or

negative connotations when used in combination with different collocations. Both

semantic prosody and stance analyses incorporate extensive search of keywords

and collocations.

In contrast, sentiment analysis arises from computational linguistics and

uses statistical algorithms to identify emotional states. Since co-occurring words,

phrases, and syntactic structures can be factored into positive and negative sen-

timent frequencies in texts under investigation, sentiment analysis has a much

broader scope than stance and semantic prosody analysis. It enables the classifica-

tion of people’s emotions-in-discourse into several branches, including anticipation,

joy, surprise, trust, anger, disgust, sadness, and fear.

Until now, far too little attention has been paid to examining changes in

people’s emotional expressions in their discourse over their life span, let alone how

people consciously express and reveal their emotions in daily conversations about

leisure,work, etc. Therehas also been little detailed investigation of the longitudinal

development of emotions across different age groups. To address these concerns,

we formulated the following two research questions:

1. Whether the U-shaped relationship between age and well-being can also be

observed in people’s discourse?

2. What are the major concerns of different age groups reflected through emo-

tions displayed in their discourse?
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3 Methodology

3.1 Spoken British National Corpus 2014

We used the Spoken British National Corpus 2014 (Spoken BNC2014), which con-

tains face-to-face conversations of British English speakers between 2012 and 2016.1

This corpus is annotated with rich and standardized metadata, enabling detailed

investigation of age groups, gender, dialects, socio-economic status, and so on.

Sinceweaim to investigate the associationbetween emotion andageing,we are

particularly interested in the metadata on age groups. Spoken BNC2014 has 10 age

groups, ranging from children (0–10) to older adults (90–99), as shown in Table 1.

Since too many age groups would make the research results difficult to interpret,

we classified the age groups into five broad categories. We tried to recategorize the

age groups by staying as close as to the standard set by the World Health Organiza-

tion (WHO). As adolescence is a critical transitional phase between childhood and

adulthood, we start by defining this period. The WHO defines adolescents as peo-

ple aged between 10 and 19 years old, which best suits the second age group in our

Table 1: Age groups in spoken British National Corpus 2014.

Classification Age range Number of speakers Number of words

Childhood 0–10 7 144,273

Adolescence 11–18 42 696,919

Younger adult
19–29 250 4,192,327

30–39 89 1,661,114

Middle adult

40–49 76 1,630,520

50–59 77 1,166,898

60–69 65 1,065,119

Older adult

70–79 33 575,721

80–89 19 119,823

90–99 4 84,913

Total 662 11,337,627

Note. We used the regular expression [A–Za–z0–9–]+ to calculate the size of the corpus.

1 Spoken BNC2014 is gathered by Lancaster University and Cambridge University Press. Texts are

freely available from the website: http://corpora.lancs.ac.uk/bnc2014/.

http://corpora.lancs.ac.uk/bnc2014/
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corpus. As a result, we labelled the second age group “adolescence”. The age group

0–10 is thus labelled children. For adult groups, we evenly distributed those aged

between 19 and 99 into three branches: younger adults, middle adults, and older

adults. Our five age groups include childhood (0–10), adolescence (11–18), younger

adult (19–29 and 30–39), middle adult (40–49, 50–59, and 60–69), and the older

adult (70–79, 80–89, and 90–99). The corpus covers 662 speakers, with a total of

11,337,627 words.

Before conducting further analyses, we need to separate the discourse materi-

als for different age groups, as the original conversation files mix multiple speak-

ers in different age groups. Let us first consider the age group 0–10 years as an

example. The first step is to extract a list of speaker IDs from the metadata sheet

bnc2014spoken-speakerdata.tsv.csv by limiting the age range. By examining the for-

mat of each utterance in the text files, we find that each utterance starts with angle

brackets indicating the speaker id and ends with the marker</u>, as shown in the

example below:

<u who= “S01152” n= “1”>I used to uh like to listen to classical music uh</u>

Therefore, the second step is to compile a txt sheet with regular expressions

for retrieving discourse materials in each age group, with each speaker occupying

a single line. After obtaining the speaker IDs in each age group, we filled the speaker

IDs into the following regular expression, with each speaker occupying a single line:

<u n= “∖S+” who= “S0140”>[∖s∖S]∗?∖</u>3

Having prepared the speaker ID lists, we extracted the utterances of each age

group using PowerGREP. By repeating this process, the discourse materials of each

age group were obtained. We also separated male and female discourse for each

age group; therefore, we have 20 files in total (10 groups in total, each group with

a discourse file for male and one for female speakers): 0–10, 11–18, 19–29, 30–39,

40–49, 50–59, 60–69, 70–79, 80–89, 0–99.

3.2 Sentiment Analysis of Different Age Groups’ Discourse

There are threemajor approaches to sentiment analysis:machine learning, lexicon-

based, and hybrid approaches, and three levels of sentiment classification: docu-

ment level, sentence level, and aspect level (D’Andrea et al. 2015). Machine learning

2 “S0115” is the id of a speaker in Spoken BNC2014.

3 This is the regular expression for extracting discourse materials. To obtain a whole sheet, we

only need to fill in the slot behind “who” with the IDs of different speakers.
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sentiment analysis assesses the sentiment of a text with classification algorithms

while lexicon-based approaches use sentiment lexicon as themain standard for sen-

timent identification. Both machine learning and lexicon-based approaches have

their strength and weaknesses. The strength of machine learning method lies in its

ability to generate new trained data or models; however, it has difficulty in dealing

with semantic knowledge not learnt from the data. In comparison, the lexicon-

based sentiment analysis is easier for users as sentiment lexicons are readily avail-

able, but the research results can be limited by the lexicon involved.

Considering the characteristics of our data and the advantages and applicabil-

ity of each method, we conducted sentence-level, lexicon-based sentiment analysis

using the sentimentr package with the NRC lexicon (Rinker 2018). We first divided

the eight emotions into positive and negative groups and then calculated the ratio

between positive and negative frequencies in each age group. We then analysed

the semantic frequencies of eight broad emotions (anticipation, joy, surprise, trust,

anger, disgust, sadness, and fear) and their relationship with ageing. The results

of sentiment analysis are accompanied by qualitative explanations of speech data

using examples from different age groups.

To determine the developmental curves for the eight basic emotions, we first

detected emotion words based on sentiment analysis and then computed the per-

centage of each basic emotion against the total frequencies of emotions in each age

group. For instance, the frequencies of eight basic emotions for male speakers aged

0–10 are shown in Table 2.

The ratio of anger to total emotions is calculated as:

Anger = 135

135+ 136+ 112+ 173+ 131+ 121+ 92
∗100% = 12.56%

3.3 Structural Topic-Modelling Thematic Analysis of Different
Age Groups’ Concerns

To explain what makes speakers in different age groups more positive or negative,

we submitted our texts to the structural topic modelling (stm) R package developed

by Roberts et al. (2014, 2016) to identify the key thematic terms in different age

groups. Unlike traditional keyword analysis, stm extracts words with the highest

probability. The word clusters in each age group constitute the topics of concern in

Table 2: The frequencies of eight basic emotions for male speakers aged 0–10.

Emotions Anger Anticipation Disgust Fear Joy Sadness Surprise

Frequencies 135 136 112 173 131 121 92
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each age group. Function words such as prepositions and articles are not theme-

related but easily skew our research results, so we have removed all the function

words while doing stm. We extracted the top three topics of each age group to

identify people’s primary concerns.

4 Results and Discussion

4.1 Results of Sentiment Analysis

As can be seen from Table 1, the number of speakers varied erratically across age

groups. There are asmany as 250 speakers in the 19–29 age group,while the number

of speakers in the age groups 0–10 and 90–99 is only seven and four, respectively.

Since contributors to the discourse materials in Spoken BNC2014 are instructed to

record their conversations using smartphones, the uneven age group distribution

of speakers in Spoken BNC2014 is relatively reasonable considering the smartphone

ownership by different age groups in theUK. According to Statista, smartphone pen-

etration is highest among those aged 16–24 and 25–34 – as high as 84 % and 88 %,

respectively. However, only 26 % of people aged 65 years or older owned and used

smartphones in 2014; thus, it is difficult for researchers to collect as many conver-

sation recordings of people aged above 65 years as of those aged between 16 and 24

and 25–34.

Although the uneven distribution of conversation recordings across different

age ranges is thus understandable, we still have to minimize its influence on our

sentiment analysis and structural topic modelling. Therefore, instead of reporting

the positive and negative sentiment frequencies of different age groups, we cal-

culated the ratio between positive and negative frequencies in the respective age

groups, as shown in Figure 1.

As illustrated in Figure 1, the older generation ismore positive than the younger

generation, as the ratio between positive and negative frequencies for both male

and female speakers increases with age. Male speakers are slightly more optimistic

than female speakers at a young age, but this changes as they approach their 60s:

female speakers in their 60s start to become more optimistic than their male coun-

terparts. The higher positive/negative ratio in old age confirmed the findings of pre-

vious psychological lab studies indicating that older adults are less likely to express

negative emotions in discourse, but it also shows that people’s positive emotions

do not move straight up but fluctuate across various age spans. There are several

V-shaped curves in Figure 1: two for female speakers, at 19–29 and 40–49, and three

for male speakers, at 19–29, 40–49, and 60–79. Similar to previous studies (Blanch-

flower and Oswald 2008; Consedine and Magai 2006), we find a pronounced dip in

people’s 40s, but how can we explain the dip in people’s 20s?
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Figure 1: Positive/negative words ratio for people of different age groups.

Male and female speakers’ first low ebb in emotions comes at 19–29, when they

experiencemajor life transitions. Theymay lack support in copingwith schoolwork,

independent-living skills, and relationships. Although people in their twenties are

considered energetic, depression is not uncommon as they try to find ways to deal

with changes and transitions, which can often trigger depression and irritability.

Conversation (1) and conversation (2) are extracted from the Spoken BNC2014 con-

versations of people aged 19–29 on whether one should stay in college and the

pressure of student loans. Two speakers in conversation (1) wonder whether col-

lege will be helpful in entering the work field. Speakers in conversation (2), though

determined to continue their college studies, are burdened with student loans and

taxes.

(1) S0529: gonna stay in college then? cos I thought you might want to do that

S0530: I don’t know cos er

S0529: well don’t feel like you’re pressured to cos

S0530: no cos I’d rather live with people I like than stay in the college

S0529: yeah

S0530: like it’s not a big deal to me, staying in the college or not

S0529: no

(2) S0632: most of it goes in erm goes in taxes and I like I was paying a lot more

tax and paying back my student loan a lot more at, as well so a lot of

that money would go out of my account before I’d seen it whereas now

I’m on I’m on such a small amount that I don’t pay back my student

loan
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S0631: mm

S0632: at all and I’m paying tax but they taxed me a stupid amount when I

arrived and now they can’t charge me any more because I’ve basically

I’ve paid all the tax that I should in a whole year in one go

S0631: yeah put on emergency tax so you would get a rebate until it

balanced out

S0632: yeah and now it’s like my wages just go in and I just get it

Student debt worries speakers in conversation (2) because a college degree has

become a near-necessity in the jobmarket, but tuition fees are quite high, especially

the Cameron government massively raised student fees starting in 2012.

The second valley comes at 40–49, with female speakers feeling more

depressed than male speakers. There are many reasons for depression in one’s

40s: the responsibility of caring for children and ageing parents, financial and

work stress, and relationship issues. Women are less likely to be emotionally stable

as menopause and perimenopause cause changes in their hormones, which leads

to fluctuations in their mood. Conversation (3) shows two women talking about

menopause:

(3) S0517: cos some of the treatment for erm cancer puts you into early

menopause

S0558: yeah

S0388: doesn’t it?

S0558: well she said she went through menopause when she was forty-two

S0517: gosh that’s early

S0558: so she must be forty-seven

S0517: gosh

Born between 1966 and 1975, speakers in their 40s in the data are trying to save

for retirement, taking care of ageing parents and young children, and struggling for

work–life balance.

Overcoming menopause, the emotion curve for female speakers in the data is

gradually becomingmore positive, while male speakers experience another plunge

in their emotions from their 60s until their late 70s. When approaching their 60s,

people start to lose their family and friends, and their bodies can also decline

sharply. However, women and men differ in the ways they express their emo-

tions. Compared with men, women are more open to share their emotions, which

leads to greater happiness. In conversation (4), the two speakers are talking about

death:

(4) S0281: have you got any preference? You’re going to be buried aren’t you? next

to your father
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S0355: yeah but in a box of ashes if they’d allow me

S0281: oh really?

S0355: to put those in the grave yeah, there’s in the headstone for my name

There is also a sharp rise in positivity among female speakers aged 90 to 99,

but a decline among male speakers in the same group. This phenomenon can be

explained by women’s stronger willingness to seek help and treatment when expe-

riencing emotional difficulties, thus allowing them to recover more quickly and be

happier than men.

With a general understanding of people’s emotion curves, wemaywonder how

people would express their eight basic emotions: anticipation, joy, surprise, trust,

anger, disgust, sadness, and fear? In Section 4.2, we explore the eight basic emotions

across different age ranges.

4.2 Eight Basic Emotions Among Different Age Groups

Previous studies only focus on one single emotion such as happiness (Kim et al.

2023), here we take anticipation, surprise, trust, anger, disgust, sadness, and fear

into consideration. The developmental paths of eight basic emotions are illustrated

in Figures 2–9. As can be seen in Figures 2–5, emotion frequencies for anticipation,

joy, surprise, and trust are higher for older adults than for younger generations. The

emotion curves for anticipation and joy are generally the same, with pronounced

dips in men and women in their 20s and 40s and a low ebb for men in their 60s

and 70s. Anticipation is concerned with pleasure or anxiety when considering or

waiting for something. Conversations (5) to (7) show the use of verbs such as eager,

expecting, or adore to express one’s anticipation. Healthy anticipation can help peo-

ple get through hard times and energize their lives. Conversations (8) and (9) show

people’s expression of joy through words like ardent and bless.

(5) S0084: I was just writing I was too eager to write it

S0083: so you only heard it recently?

S0084: yeah

(6) S0013: she was fine really wasn’t you know we didn’t been know she was

expecting really

S0012: well I thought she was cos she had a big

(7) S0327: you get tourists going in there and of course tourists adore it because

It’s exactly

S0445: yeah

(8) S0284: what what do you do for a job? you know what do you think about

dwarf throwing?

S0282: yes but was a very ardent feminist in my younger days
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Figure 2: Anticipation frequencies for people of different age groups.

Figure 3: Joy frequencies for people of different age groups.

(9) S0255: so yeah she said she and she got a bit upset about that and

S0315: oh bless her

Regarding surprise, frequencies are relatively high for children aged 0 to 10,

as they are enthusiastic and eager to learn all the time. However, the surprise
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Figure 4: Surprise frequencies for people of different age groups.

Figure 5: Trust frequencies for people of different age groups.

frequencies quickly fail as people age, more quickly formen than for women. Then,

the frequencies gradually regained and fluctuated over time. An example is shown

in excerpt 10.

(10) S0653: hang on hang on hang on a backup in case you don’t like?

S0654: in case someone doesn’t want enchanted
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Figure 6: Anger frequencies for people of different age groups.

Figure 7: Disgust frequencies for people of different age groups.

S0653: in case someone doesn’t want enchanted we could watch

The Slipper and the Rose
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Figure 8: Sadness frequencies for people of different age groups.

Figure 9: Fear frequencies for people of different age groups.

Unlike anticipation, surprise, and joy, trust frequencies are low for children

under 10 years old and then increase as they become teenagers. The low trust

frequencies in the early years (babies and children) can be partly explained by

the ‘trust and mistrust’ stage in Erikson’s (1963) social-emotional development
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model, which begins at birth. During this stage, the infant is uncertain about the

consistency and stability of their caregivers. Moreover, nurturing trust with par-

ents takes time. Similar low ebbs in trust frequencies occur in people in their 20s

(male and female speakers), 40s (male speakers), 60s and 70s (male speakers), and

70s and 80s (female speakers). Excerpt 11 is an example of a trust expression.

(11) S0257: at one stage I’m really sorry this like you know, I assured you that

this had been done because I was being told it was look been looked

after I said, and it and it wasn’t done but I sorted it out now I’ve done

this done that done the other I said

S0255: right

When it comes to negative emotions, we find that as people age, they express

fewer negative emotions in their discourse compared with their younger counter-

parts. People are less likely to reveal anger (as shown in conversation 12), disgust

(as shown in Figure 7), and fear (as shown in conversation 14). The only excep-

tion is sadness – the discourse of older people shows more sadness than that of

the younger generation. Chronic diseases and loss of loved ones during old age can

give rise to sadness and loneliness during old age.

(12) S0439: you just killed a bug you bitch

S0441: I’m an actual bitch

(13) S0278: it’s abuse isn’t it?

S0013: you know? yes it is

(14) S0094: don’t be afraid to say if you don’t later

S0021: what

(15) S0008: and then I thought well, and then I started getting like that the last

tooth started aching a bit

S0012: mm

S0008: but not bad enough to just an ache not a pain

S0012: yeah

4.3 Structural Topic Modelling of Different Age Groups

After examining the general positive and negative emotion curves of male and

female speakers, we turn to structural topicmodelling, which sketches the top three

thematic topics across age groups.We divided the 10 age groups into five categories:

childhood (0–10), adolescence (11–18), younger adult (19–29 and 30–39), middle

adult (40–49, 50–59, and 60–69), and older adult (70–79, 80–89, and 90–99). The

factors behind people’s positive and negative emotions are presented in the fol-

lowing subsections. As people are going through major events and life challenges

in different age groups, they may experience changes in their mood. This section
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tries to unravel the major life challenges that will influence the expression of their

emotions.

4.3.1 Children (0–10)

Table 3 presents the top 10 thematicwords for each topic.Weassigned short labels to

the three topics most discussed for children. The first topic concerns outdoor learn-

ing and activities in nature for children. In topic 1, we see words that are concerned

with children’s learning and exploration (e.g. came, land, and question). Words in

topic 2, such as witch, live, must, and mind are related to children’s reading and

storytelling. The third topic reflects children’s material needs for food (yum, and

yummy), clothing (wear and hat), and toys for learning and playing (train).

4.3.2 Adolescents (11–18)

Table 4 shows the top 10 thematic words for teenagers, aged 11–18 years. As stu-

dents enter middle or high school, their discourse centres around their classes

Table 3: Top 3 thematic topics for children.

Topics Thematic words

Topic 1: Learning and exploration children, came, land, question, complete,

cookie, Tuesday, bottom, hope

Topic 2: Reading and storytelling far, witch, live, must, mind, rotate, juggle,

suppose

Topic 3: Material needs yum, train, change, hurt, true, round, yummy,

wear, hat

Table 4: Top 3 thematic topics for adolescents.

Topics Thematic words

Topic 1: Classes and after school activities blah, truth, print, double, coach, insure, wood,

shoe, cousin, egg

Topic 2: Care for politics, religion, and

value-driven assessment

Muslim, celebrate, support, visit, mafia, attack,

fancy, religion, legal

Topic 3: Socializing women, weather, invite, flavour, response,

coffee, product, track, dear, entire
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(e.g. print) and after-school activities (e.g. coach and shoe). Topic 2 demonstrates

students’ care for politics (mafia), religion (Muslim and religion), and values-driven

assessment (legal). Topic 3 focuses on students’ increasing need for socializing and

interaction.

Comparedwith children aged 0–10 years, speakers’ concerns have shifted from

outdoor learning and nature activities to schoolwork, politics, religion, and socializ-

ing. From conversation (16), we observe a slightly negative emotional term, spooky.

The two speakers need to take the books out of the library but are worried about

the cost it may incur each time, because 60 pence can be a considerable amount for

students. Several modal particles used in conversation (16) also increased negativ-

ity. In the first line, we see a negation word not combined with can, which indicates

the contrast between the speaker’s volition to get the book out of the library and

the library’s rule preventing it. In the second line, another speaker responds with

another modal verb could, which shows the possibility of taking the book out of

the library, but unfortunately, one has to pay for it. In the third line, the speaker

responds with another modal verb, which makes the emotions in this conversation

even more negative. In the last line, the adjective spooky pushes the negativity to a

new high.

(16) S0509: I can’t get it out of the library so it’s got all these things on it

S0510: well you could but you’d just pay money

S0509: yeah but then you have to pay sixty pence for it every time

S0510: but it is it is a bit spooky I think that there are so many books on there

that you know preloaded

In conversation (17), we see that teenagers are beginning to show concern for

politics, expressing their ideas onwho should rule their country. Emotionalmarkers

such as sticking, not fair, and displaced demonstrate the teenagers’ anger for letting

someone who has the faintest life experiences in their country decide their rules.

(17) S0689: I know that’s, that’s one of the big sticking point for me I don’t like the

idea of somebodywho’s who doesn’t live who doesn’t live in the coun-

try who doesn’t really have an idea of what the country’s all about

deciding our rules that’s just not fair

S0688: that’s not even touched on all the displaced refugees

4.3.3 Younger Adults (19–29 and 30–39)

Table 5 shows the thematic topics for younger adults aged between 19–29 and

30–39. Topic 1 of discourse aged 19 to 29 can be justifiably summarized as ‘jobs

or activities for the 20s’ as we see various professions and careers discussed by

the young adults: apprentice, soldier. Topic 2 is concerned with their ideal cities:
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Sheffield and Durham. Topic 3 can be given the label ‘young adult fashion’, under

which we see various things and social activities most favoured by the twenty-

somethings: toffee, avatar, perfume, blackberry.

For example, we see in conversation (18) that two speakers are talking about

apprenticeships, which can be of great benefit to one’s job hunt and future career.

One of the speakers may want to know if there are any chances of getting a similar

apprenticeship to the speaker’s, but the speaker who responds hesitates to share,

as it is hard for teenagers to hunt for jobs when competition is fierce. In conver-

sation (19), an erm shows the speaker’s hesitation on how to respond. The speaker

also emphasizes that he has only received an internship, not a real job offer. While

responding to the question onways tofindanapprenticeship, the speaker only gives

a vague answer, ‘online’. We also observe in conversation (19) that people in their

20s prefer fashionable exercises like Zumba during their free time to traditional

ways of working out.

(18) S0458: erm it was an apprenticeship

S0456: but how did you find it I mean it’s

S0458: on online

S0456: oh right

(19) S0041: I want Zumba and gym. I’m gonna get up on Friday and go swimming

S0084: really?

Now, we move onto the second branch in the group of younger adults (30–39),

as shown in Table 5. Topic 1 of the discourse for people aged between 30 and 39 can

be summarized as ‘engagement and getting married’ as we see topic words such as

ring and double. As for the second topic, we see words such as exercise, father, and

afford; speakers in this age are beginning to shoulder the responsibility of looking

after their families and dealing with family stress. Topic 3 can be labelled ‘midlife

crisis’, aswe seewords such as discard,mark and line. Aswe can see in conversation

(20), people in their 30s are trying to save money. Even a luncheon voucher cannot

ease their worries about going out for lunch.

(20) S0653: hang on I what I don’t want to do particularly is go out for lunch

because I can’t afford it, okay

S0654: we could use our Frankie and Benny’s voucher

S0653: that’s still not very much money off I really don’t have much money

at the moment so

4.3.4 Middle Adults (40–49, 50–59, and 60–69)

Table 6 shows the thematic topics for middle adults aged between 40–49, 50–59,

and 60–69. The first topic for people in their 40s is summarized as ‘family life’.



44 — J. Li

T
a
b
le
6
:
To
p
3
th
e
m
a
ti
c
to
p
ic
s
fo
r
m
id
d
le
a
d
u
lt
s.

A
g
e
sp
a
n

T
o
p
ic
s

T
h
e
m
a
ti
c
w
o
rd
s

4
0
–
4
9

To
p
ic
1:
Fa
m
ily
lif
e

e
va
lu
a
te
,g
e
a
r,
e
n
vi
ro
n
,t
h
e
m
e
,u
lt
im
a
te
,h
u
g
,i
n
te
ra
ct
,b
ro
w
n
ie
,L
id
l,
fr
ie
n
d
sh
ip

To
p
ic
2:
P
o
lit
ic
s
a
n
d
so
ci
a
le
ve
n
ts

V
ie
tn
a
m
,r
ip
,e
le
ct
,D
a
vi
d
C
a
m
e
ro
n
,i
d
io
t,
to
o
l,
re
p
re
ss
,r
e
q
u
ir
e
,s
h
o
w
n
,d
is
a
st
e
r

To
p
ic
3
:F
a
m
ily
b
u
rd
e
n

ti
p
,r
e
ce
iv
e
,t
h
re
w
,f
ir
e
m
a
n
,g
ra
d
u
a
te
,i
n
te
n
se
,s
a
la
ry
,e
ss
e
n
ti
a
l,
p
a
ym

e
n
t,
ch
e
q
u
e

5
0
–
5
9

To
p
ic
1:
Q
u
a
lit
y
o
f
lif
e

ri
d
,s
w
it
ch
,e
d
u
ca
te
,f
a
ll,
w
e
st
,w
it
h
in
,b
ra
n
d
,d
o
u
b
le
,d
re
ss
,g
a
ra
g
e

To
p
ic
2:
So
ci
a
liz
in
g
a
n
d
a
vo
id
in
g
is
o
la
ti
o
n

so
ci
a
l,
st
yl
e
,w
h
e
re
’v
e
,r
e
m
o
ve
,s
o
ld
,s
it
e
,d
e
ta
il,
p
a
g
e
,c
h
o
ir
,I
ta
lia
n

To
p
ic
3
:H
e
a
lt
h
p
ro
b
le
m
s
a
n
d
e
xe
rc
is
e

g
ym

,l
if
t,
e
xe
rc
is
e
,s
ki
,s
ta
ff
,f
u
n
d
,a
n
n
o
y,
a
p
p
o
in
t,
b
u
tt
e
r

6
0
–
6
9

To
p
ic
1:
B
e
co
m
in
g
a
g
ra
n
d
fa
th
e
r

h
a
n
d
y,
g
ra
n
d
fa
th
e
r,
Sp
a
in
,i
d
e
n
t,
b
u
lle
t,
co
n
fu
se
,b
a
rn
,u
se
le
ss
,r
e
le
a
se
,s
te
e
l

To
p
ic
2:
M
e
n
ta
la
n
d
p
h
ys
ic
a
lp
ro
b
le
m
s

b
o
o
m
,r
a
ck
e
t,
b
o
m
b
,c
lip
,v
ic
a
r,
se
ri
o
u
s,
p
iz
za
,k
n
e
e
,b
ye
,r
o
a
st



Emotion and Ageing in Discourse — 45

When approaching their 40s, people start to care more about family necessities,

and we see words closely connected with family activities: brownie and Lidl. They

also value support from families and friends more: hug, interact, and friendship. In

conversation (21), speakers talk about a massage which has led to chronic pain in

the speaker’s wrist. The speaker shows his negative feelings, with ‘shooting pain’

and sadness about getting used to this kind of pain.

(21) S0255: are your hands affected by all themassage you do?

S0315: no not yeah wrist

S0255: yeah

S0315: yeah wrists are erm sometimes I get a few shooting pains but I think

after the years of doing it I think I’ve got used to it

Friendship in one’s 40s is different than at a younger age in that people are

learning tomaintain friendshipswith peoplewho share different views and beliefs.

In one’s 40s, people seek to understand, but not to convince. People in their 40s

seek mutual joy and respect. In conversation (22), the speaker shares his views on

maintaining friendships with people who have different views. The speaker has

used the idiomatic expression ‘throw the baby outwith the bathwater’ to emphasize

that we should not overlook the good characteristics of our friends while trying to

get rid of the bad qualities.

(22) S0618: of them that they have very different political views and we ended up

sort of having the group conversation about how because we’re

grown-ups we can still maintain a friendshipwith people

S0619: mm

S0618: who feel differently to how we feel and you know almost not

throw the baby out with the bathwater

S0619: mm

S0618: because there are other aspects of our friendship erm or aspects

of that

S0619: mm

People in one’s 40s also paymore attention to politics: Vietnam, rip, elect,David

Cameron, so topic 2 is labelled as ‘politics and social events’. People in their 40s are

also burdened with family responsibilities: salary, payment, and cheque, as shown

in conversation (23). We assign the label “family burden” to Topic 3.

(23) S0525: I can’t believe her salary for a twenty-one year old to manage a shop I

mean shewasmanaging Lipsy at nineteenwhich is thirty-two or some-

thing plus bonuses

S0517: brilliant
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For people in their 50s, topic 1 shows words such as brand, dress, and garage,

revealing people’s concern for quality of life. The brand itself carries emotional

functions, as it reveals a promise of quality and service. Already with enough accu-

mulation in their 50s, older adults are not willing to sacrifice quality for cost. Care

for dress codes and garages also shows people’s concerns about quality of life. Thus,

topic 1 is summarized as ‘quality of life’. Topic 2 is given the label “socializing and

avoiding isolation” because we observe the co-occurrence of words such as social

and style. From conversation (24), we observe that Facebook still constitutes an

important way of socializing for people above 50. For older adults who do not see

each other very often, Facebook is a crucial way to keep up on the states and con-

ditions of friends. This is evidenced by research from Statista which shows that

the share of Facebook users for people aged between 45 and 54 (15.2 %) is only

slightly lower than that of 18–24 (15.7 %). In Topic 3, we see words related to health

problems, such as fat, patient, and struggle, as well as people’s concerns related to

working out (gym, arm, lift, jump, and raise), so Topic 3 is labelled “health problems

and exercise.”

(24) S0690: well I’ve didn’t I see something on Facebook that said he worked at

some sort of like this café or something?

S0687: don’t know

Now, we approach the final group in middle adulthood (60–69 years). Only

two topics are extracted from the discourse of people aged between 60 and 69:

‘becoming a grandfather’ and ‘mental and health problems’. As people age, they

suffer from more health problems. People also suffer from synaptic pruning and

the loss of neural plasticity, as shown in conversation (25).

(25) S0018: vocabulary will help you do that more than grammar and how about

Portuguese then?

S0103: well Portuguese I found very difficult

S0018: mm

S0103: I couldn’t well I suppose I’m older now and memory doesn’t stick

quite so well

4.3.5 The Older Groups (70–79, 80–89, and 90–99)

The discourse topics for people in their 70s, 80s, and 90s, as can be seen in Table 7.

People recall memories or show how they value their family life. They may also

engage in some simple activities to enrich their lives. Conversation (26) captures

how two older adults recall their memories.

(26) S0251: we did find that name on one of the censuses, didn’t we?

S0252: yeah, that’s nineteen o one
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S0251: nineteen o one, so this is the nineteen eleven

S0252: yeah

5 Conclusions

This study aims to test whether the well-established hypothesis of positive age-

ing also applies to people’s discourse, that is, whether people are more likely to

show positive emotions in their discourse as they age. To achieve this goal, we used

sentence-level, lexicon-based sentiment analysis to track emotional development

as people age and delved deeper into eight basic emotions: anticipation, joy, sur-

prise, trust, anger, disgust, sadness, and fear. Subsequent structural topic modelling

analysis captured the topics each age group was most concerned with.

Results of sentiment analysis showed that the older generation talksmore posi-

tively than the younger generation overall, but also that people’s negative emotions

do not fall off a cliff as they age but fluctuate over the life span, with pronounced

dips in their 20s, 40s, and 60s. The first low ebb in people’s emotional curve comes

in their 20s, when they experience major transitions from school to work and

unavoidable feelings include frustration and lack of control. In their 30s, people’s

positive emotions rise again as they gradually get used to work and achieve a better

work–life balance. However, female speakers experience depression again in their

40s, around the time they reachedmenopause. Aftermenopause, women described

their lives as more positive as they became older, whereas another pronounced

dip occurred for men as they approached their 60s when they started to lose their

families and loved ones. With the general emotional curve in mind, we moved on

to sketch the trend for the eight basic emotions. We have also provided examples

and interpretations to show how various emotion lexical items are reflected in the

discourse of various age groups.

Structural topic modelling demonstrated that people’s conversation topics

changed as they became older. For children aged between 0 and 10, conversations

are mainly concerned with outdoor learning and nature activities, reading and sto-

rytelling, and children’s material needs. Teens aged 11–18 pay more attention to

classes, afterschool activities, politics, religion, and socializing. When approaching

one’s 20s, the top priorities have become jobs and fashion, followed by family bur-

den and midlife crisis in one’s 30s and 40s. When it comes to people in their 50s,

it is quality over quantity that matters for both life and friendship. Older adults

reorient their goals as they increasingly suffer from health problems and appreci-

ate that time is finite. For people over 60, their talks revolve around their illnesses,

their memories, and rural life.
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Although the number of speakers in the age ranges 0–10 (7 speakers) and

90–99 (4 speakers) is limited because of the difficulty in acquiring enough linguistic

materials, the findings of this study will be of interest to psychological researchers

who want to gain deeper insight into the association between emotion and ageing.

Sentence-level, lexicon-based sentiment analysis complements previous lab studies

on emotion and ageing. To develop a comprehensive picture of amotion and ageing,

one can also take into consideration the influence of dialect regions (e.g. the North,

Midlands, and South of the UK) and social grade classifications (e.g. higher manage-

rial, supervisory, and skilled and semi-skilled workers), which are also annotated

in the metadata of Spoken BNC2014.
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