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Abstract

Trophy hunting is a highly debated issue globally, with opinions on the ethical, environmental
and biological consequences being highly polarised. Whilst many studies focus on attitudes
towards animals, only a limited number solely research hunting attitudes, with a significant
lack of research on attitudes towards canned hunting and knowledge of the link between
hunting and conservation. Human attitudes towards animals frequently influence animal
welfare laws and policies, therefore it is important to establish public knowledge and whether
it affects opinions of these issues. An online survey assessing knowledge and opinion of
hunting, attitudes towards animals and demographics, such as sex and pet ownership was
completed by 154 respondents. There was a significant linear relationship between both
knowledge and opinion and attitudes towards animals and opinion. No significant difference
was found in opinion between pet and non- pet owners. Average knowledge levels were low,
indicating a lack of awareness of these issues. As bans of trophy hunting are becoming
more frequently considered, more research into knowledge and the relationship between
knowledge and opinion is needed. Results found provide a solid foundation for future
research exploring factors influencing knowledge and opinion, such as media influence and

country of residence.
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1. Introduction

Trophy hunting is the practice of recreational hunting of wild animals with the objective of
collecting ‘trophies’ such as horns, tusks, teeth or skins, for display (Sheikh and Bermejo,
2019). Trophy hunting in South Africa is a multimillion-dollar industry, with an annual
revenue of $200 million (Vucetich, et al., 2019; Sheikh and Bermejo, 2019). There are
approximately 9000 private game ranches in South Africa, covering 16.8% of the land
(Cousins, Sadler and Evans, 2008), with an estimated 86% of these ranches offering trophy
hunting (Pienaar, et al., 2017). One branch of the hunting industry that is rapidly growing is
canned hunting (Lindsey, et al., 2012). Whilst similar in end result, the processes of trophy
hunting and canned hunting are quite different. Canned hunting primarily involves lions
(Panthera leo), with 90% of all lions hunted in South Africa originating from canned hunting
operations (Lindsey, Roulet and Romafiach, 2007). Canned lions are bred on farms for the
sole purpose of hunting, hunted in small enclosed areas and the hunter is usually assured a

guaranteed Kill (Lindsey, et al., 2012).

1.1 Debates Surrounding Trophy Hunting

Trophy hunting is a highly debated issue globally, with opinions on the ethical, environmental
and biological consequences being highly polarised (Lindsey, et al., 2006). Proponents of
trophy hunting state that it is beneficial to conservation as it incentivises land owners to
maintain their land (Di Minin, Leader-Williams and Bradshaw, 2016), leading to greater
protection for the species living there. Trophy hunting can generate revenues in locations
that may be unsuitable for other forms of tourism, due to factors such as political instability
(Lindsey, Romafiach and Davies-Mostert, 2009). When carefully controlled, hunting
revenues have also been found to support the recovery of endangered populations such as
the white rhinoceros (Ceratotherium simum) in South Africa (Lindsey, et al., 2007), due to

the low offtakes and high prices for these species, which can then be reinvested into



protecting and breeding them (Lindsey, Romafach and Davies-Mostert, 2009; Grimm,

2008).

However, critics of trophy hunting state it can lead to population declines (Child and
Darimont, 2015) and is unethical on animal welfare grounds, as being hunted can cause
extreme physical and mental stress to animals (Bateson and Bradshaw, 1997; Lindsey, et
al., 2010). There are also biological issues with the selective hunting and breeding of
animals with certain characteristics (Child and Darimont, 2015). This has led to a phenotypic
change in a number of species globally, such as a significant decrease in horn size and
body weight in bighorn trophy rams (Ovis canadensis) in North America (Coltman, et al.,
2003). Declines in top-level predators, such as lions, have been found to negatively affect all
trophic levels throughout an ecosystem (Child and Darimont, 2015). Documentation of how
much money gets reinvested into conservation is also regarded as unreliable as there are
indications of corruption and mismanagement (Sheikh and Bermejo, 2019). Hart (2015)
estimates that 10- 15 % of profits are reinvested into conservation, whereas Pienaar, et al.
(2017) found that South African game ranch owners reported between 2- 40% of their

budgets were being reinvested.

Despite this debate, most sources concur that canned hunting has no conservation benefit,
as the animals are not part of the wild population (Di Minin, Leader-Williams and Bradshaw,
2016). Genetic manipulation of canned lions to produce greater trophies or colour variants
such as ‘white lions’, has the potential to negatively impact genetics of wild populations if
they were ever introduced (Lindsey, et al., 2012). Some hunting organisations have publicly

condemned canned hunting and refuse to admit canned lion trophies into their record books.



1.2 Attitudes Towards Animals

Attitudes towards animals can be influenced by many factors including: age, gender,
education and experience of animals (Serpell, 2004). Men generally show less empathy
towards animals and are more approving of animal use (Taylor and Signal, 2005); childhood
pet keeping has been found to increase concern about animal welfare in adulthood (Paul
and Serpell, 1993). Kellert (1984) found that the public generally had very limited animal
knowledge within the United States. Animal activity groups had greater knowledge than the
general public, with conservation-related organisation members scoring higher than both
anti-hunters and hunters. Ljung, et al. (2012) found that, in the United States, men were
more supportive of hunting than women. Previous research of hunting perceptions (Byrd,
Lee and Olynk Widmar, 2017) found that pet ownership was also significantly correlated with

disapproval of trophy hunting.

1.3 Aims of the current study

Human attitudes towards animals frequently influence animal welfare legislations (Borgi and
Cirulli, 2016); following public outcry from the highly publicised shooting of “Cecil” the lion,
40 airlines announced bans on the transportation of trophies on their flights, and the import
of canned lion trophies was banned within the United States (Carpenter and Konisky, 2019).
With the United Kingdom government currently evaluating a potential ban on the import of
trophies (DEFRA, 2019), it is important to establish public knowledge and opinion of these
issues. Limited European research into hunting attitudes has been conducted (Ljung, et al.,
2012), most research originates from the United States, where hunting is more frequently
perceived as culturally significant and the highest number of trophies are imported (Byrd,

Lee and Olynk Widmar, 2017).



Whilst many studies focus on attitudes towards animals, only a limited number solely
research hunting attitudes, with a significant lack of research on attitudes towards canned
hunting and knowledge of the link between hunting and conservation. This research will
focus on the gap in the literature of public knowledge on trophy hunting and canned hunting,
the impact they have on conservation in South Africa and whether knowledge levels affect
opinion. It was expected that greater knowledge levels would result in stronger opinions both

for and against trophy and canned hunting.

2. Materials and Methods

2.1 Participants

A 25-question online survey (see Appendix A) was distributed to the following social media
groups: Facebook (Cat Lovers Club, The Conservation Imperative, Tourists Against Trophy
Hunting, Survey Sharing 2019, Dissertation Survey Exchange) and Reddit
(https:/lwww.reddit.com/r/SampleSize/). Respondents were required to be at least 18 years
of age. The social media pages were chosen to provide a representative population sample
but also to include certain demographics, such as pet owners, and those aligned with
conservation and hunting groups to provide comparisons with studies, such as Byrd, Lee
and Olynk Widmar (2017) and Fischer, et al. (2013). A total sample of 154 respondents was

obtained.

2.2 Procedure

Respondents were asked about demographics, including age, sex and country of residence,
general attitudes towards animals, and their knowledge and perceptions of hunting,
conservation and animal welfare. Respondents were asked their level of agreement on a 5-
point Likert scale to a variety of statements relating to hunting, conservation and animal
welfare; some of these statements having been previously tested in Byrd, Lee and Olynk

Widmar (2007) and Stedman and Decker (1996). Statements were worded to include a



mixture of positively and negatively scored, ensuring participants were answering attentively.
A brief version of the Animal Attitude Scale (AAS-5) (Herzog, Grayson and McCord, 2015)
will be included, as it is one of the most commonly used measures of general attitudes

towards animals.

2.3 Data Analysis

An overall knowledge score was established per respondent, by totalling their responses
across the six knowledge-based questions. A maximum score of 15 was possible, with 15
representing high knowledge. Opinion score was calculated from totalling responses from
the 10 Likert scale opinion questions, a maximum score of 50 was possible; where 50
represented strongly positive opinions of hunting and its impact on conservation. Definitions
of trophy and canned hunting were provided for the opinion score questions but were absent
during the knowledge questions. AAS-5 score was calculated by totalling responses to the
five AAS-5 questions, with 25 being the maximum score and representing a more negative

attitude towards animals.

Statistical analysis was performed using Genstat 19" edition. Simple linear regression was
used to examine relationships between knowledge and opinion scores. Simple linear
regression was also used to examine relationships between AAS-5 and opinion scores and
a Mann- Whitney U test used to determine whether pet ownership significantly affected

opinion score.

3. Results

3.1 Summary Statistics of Demographics

The mean age of respondents (n = 154) was 36 years, with the sample containing 67% (n =
103) female and 31% (n = 47) male respondents. Respondents were from 25 countries, with

38% (n = 59) residing within the United Kingdom, 29% (n = 45) from the United States of



America, 6% (n = 9) from South Africa, 6% (n = 9) from Canada, and 21% (n= 32) from the
remaining 21 countries, with 6 or less respondents per country. Pet owners accounted for
88% (n = 135) of the sample, whilst only 12% (n = 19) were not pet owners. Only 17% (n =
28) had participated in hunting, whilst 50% (n = 77) had friends or family that had

participated in hunting.

3.2 Summary Statistics of Knowledge and Opinion

Overall knowledge levels were fairly low with a mean score of 3.73 (x 2.96). Men had a
mean score of 4.98 (+ 3.37), whilst women had a lower mean score of 3.18 (+

2.63). Residents of South Africa had the highest knowledge of any country, with a mean
score of 7.68 (x 2.83), residents of the United Kingdom scored the lowest with a mean score
of 2.76 (x 2.30). Only 25% (n = 38) respondents were able to provide a correct definition of
either trophy or canned hunting. 75% (n = 116) of respondents stated that they had seen
examples of trophy or canned hunting in the media. Lions were the most frequently selected
animal as one of the top 5 trophy hunting exports from South Africa to the USA, with 80% (n

= 123) of respondents selecting lion.

The mean opinion score was 21.62 (x 3.37), men had a mean score of 27.83 (+ 10.05),
whilst women had a mean score of 19.11 (+ 7.39). Table 1 provides a summary of the
responses to these opinion questions. Residents of Canada had the lowest mean score of
17.11 (= 10.58), resident of South Africa had the highest mean score of 31 (+ 11.79), and

residents of the United Kingdom had a mean score of 18.19 (+ 5.24).



Table 1. Percentage of overall agreement to the opinion statements provided in the
survey. *Responses of strongly agree and somewhat agree were conflated, as were
responses of ‘strongly disagree’ and ‘disagree’. Responses of ‘neither agree nor
disagree’ were not included in the summary.

Agree* Disagree*
It is acceptable to hunt for food. 73% 20%
(n=112) (n=36)
It is acceptable to hunt for wildlife population control. 56% 34%
(n=87) (n=52)
It is acceptable to hunt for sport. 18% 64%
(n=28) (n=99)
It is acceptable to trophy hunt. 14% 80%
(n=22) (n=123)
It is acceptable to participate in canned hunting. 4% 86%
(n=6) (n=132)
Trophy hunting has a positive influence on wildlife 16% 69%
conservation. (n=25) (n=107)
Canned hunting has a positive influence on wildlife 5% 74%
conservation. (n=8) (n=114)
It is acceptable to hunt endangered species 7% 89%
(n=11) (n=137)
Hunting reduces animal welfare. 57% 29%
(n=88) (n=45)
Canned and trophy hunting should be stopped, even if it 74% 19%
means people will lose their livelihoods. (n=114) (n=29)

3.3 The relationship Between Knowledge and Opinion

There is evidence of a statistically significant linear relationship between knowledge scores
and opinion (F(1,152)=27.39, p<0.001), as seen in Figure 1. A permutation test was

conducted to confirm the accuracy of this, which produced a consistent result.

Opinion score increases by 1.217 per 1 unit increase in knowledge score [95% CI 0.76 to

1.68].

10



This linear relationship can be summarised by the following model;

Opinion score = 17.08 +1.217 * knowledge score

This model explains 14.7% of the variation in opinions score, indicating that knowledge is
only a poor predictor of opinions on trophy hunting, canned hunting and their impact on

conservation.
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Figure 1. Fitted model showing the linear relationship knowledge and opinion scores. 95%
Cl also shown.

3.4 The Relationship Between Attitudes Towards Animals Scale (AAS-5) and Opinion

There is evidence of a statistically significant linear relationship between attitudes towards
animals and opinion (F(1,152)=183.27, p<0.001), as seen in Figure 2. A permutation test

was conducted to confirm the accuracy of this, which produced a consistent result.

Opinion score increases by 1.627 per 1 unit increase in knowledge score [95% CI 1.39 to

1.87].

11



This linear relationship can be summarised by the following model,

Opinion score = 4.42 +1.627 * attitudes towards animals (AAS-5) score

This model explains 54.4% of the variation in opinion score, indicating that attitudes towards

animals score (AAS-5) is good predictor of opinions on trophy hunting, canned hunting and

their impact on conservation.

45

40

35+

30 4

Opinion_score

25—

20 4

T T T T T T T T
50 7.5 10.0 12.5 15.0 17.5 20.0 22.5

Attitudes_to_animals_score

Figure 2. Fitted model showing the linear relationship knowledge and attitudes towards
animals (AAS-5) score. 95% CI also shown.

3.5 The Effect of Pet Ownership

Although non pet owners had an average higher opinion score (median = 21 IQR = 12.5)
than pet owners (median = 18, IQR = 12.75), there was no significant difference in opinion

score between the two groups (U = 1126.5, p= 0.391).

12



4. Discussion

It was anticipated that knowledge levels would affect opinions of trophy hunting, canned
hunting and the impact they have on conservation. There was evidence of a statistically
significant linear relationship between knowledge and opinion; however, it was found that
knowledge is only a poor predictor of opinion. As the sample size was fairly limited in
comparison to similar research (Byrd, Lee and Olynk Widmar, 2017; Ljung, et al., 2012;
Kellert, 1984), future research with a larger sample would be beneficial in exploring this
relationship. Furthermore, whilst it was anticipated that those with higher knowledge levels
would have stronger opinions both for and against, it was found that higher knowledge only
led to more supportive views. Research has found that those with hunting experience or
within social groups containing hunters are both more supportive of hunting and more
knowledgeable about wildlife conservation benefits (Van de Pitte, 2003; Ljung, et al., 2012).
This could be a possible explanation for the increase in knowledge equalling an increase in
supportive opinions, as half of respondents reported having friends or family who have

hunted, however further analysis would be needed to confirm this.

4.1 The Influence of Attitudes Towards Animals (AAS-5) on Opinions of Hunting

The AAS-5 was found to be a good predictor of opinions; with those who had higher scores,
and therefore less favourable attitudes towards animals, being more supportive of hunting.
Mkono (2019) states that the love and protection of animals is a key motivation often
expressed by trophy hunting supporters; this is not concurrent with the results of the current
study, as the higher AAS-5 scores represent less concern for the welfare of animals

(Herzog, Betchart and Pittman, 1991).

13



4.2 Overall knowledge level of respondents

Although 75% of respondents stated that they had seen examples of trophy or canned
hunting in the media, the average knowledge level across all respondents was low. This
could indicate ineffectiveness of awareness campaigns, as a successful campaign should
result in positive changes to not only attitude but also knowledge and awareness (Meng,
Cooper and Sun, 2019). However, as knowledge is only a poor predictor of opinion,
awareness campaigns alone may not have the capabilities to dramatically change opinion.
This finding has the potential to benefit many organisations such as conservation charities,
hunting groups and anti-hunting groups, as it is imperative that these organisations
understand the effectiveness of their campaign in order to effectively allocate their often-

limited funding (Duthie, et al., 2017).

The majority of respondents incorrectly identified lions as one of the top 5 species of
‘trophies’ imported into the United States of America (Sheikh and Bermejo, 2019), this could
be due to their charismatic appeal (Ducarme, Lugue and Courchamp, 2013). Kellert (1984)
found that the public are frequently more aware and interested in issues involving
charismatic species. For this reason, media reports and awareness campaigns frequently
focus on charismatic species (Meng, Cooper and Sun, 2019). When provided with
definitions, respondents were less supportive of canned hunting, however media reports
frequently conflate canned and trophy hunting (Lindsey, et al., 2007; Byrd and Olynk
Widmar, 2017), and rarely feature the conservation implications of either (Larson, et al.,
2014) potentially influencing biased and confused opinions in the general public. Further
research into the representation of canned and trophy hunting in the media is needed to fully
analyse the extent of people’s knowledge on the differences between trophy and canned

hunting and the effect of this.
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4.3 Possible Influences on Knowledge and Opinion

Amongst demographic groups, men had higher average knowledge and opinion scores than
women. Previous research has found men are generally more supportive of hunting and
animal use in general (Byrd, Lee and Olynk Widmar, 2017; Herzog, 2007). Men also
typically make up a large percentage of hunters (Larson, et al., 2014). The sample in the
current study was unbalanced with only 31% of respondents being male; it is plausible that
the male respondents had a higher level of familiarity with hunting practices, possibly
explaining higher knowledge and opinion levels, as similarly theorised in Byrd, Lee and

Olynk Widmar, 2017.

Whilst previous research found that pet owners were less supportive of hunting (Byrd, Lee
and Olynk Widmar, 2017; Daly and Morton, 2006), there was no significant difference in
opinion between those with or without pets. However, as only 12% of the sample were not

pet owners, the unbalanced group sizes may have affected the validity of this result.

Average knowledge scores varied across residents of different countries, with South African
respondents having the highest score and respondents from the United Kingdom the lowest.
With the United Kingdom currently considering banning the importation of hunting trophies
(DEFRA, 2019), and a recent poll finding 86% of people would support this ban (Survation,
2019), it is important to establish whether these opinions reflect true knowledge on the
potential negative consequences a ban could generate (Di Minin, Williams and Bradshaw,
2016). Hunting is also viewed very differently in terms of cultural significance around the
world (Gunn, 2001), which could explain these differences, and makes it difficult to
generalise the findings of the current study to any one population. Mkono (2019b) found that
African views of trophy hunting were very different to western views, with western views
more concerned about animal welfare than the economic and conservation advantages that

trophy hunting may bring. The present study found that 74% of respondents agreed that

15



canned and trophy hunting should be stopped, even if it means people lose their livelihoods.
Further research into knowledge and opinion differences between countries would provide

interesting comparisons.

5. Conclusion

This study demonstrates a linear relationship between knowledge and opinions of trophy
hunting, canned hunting and the impact they have on conservation, with higher knowledge
appearing to increase support for hunting practices. However, as the sample size was small
(n = 154) and contained respondents from 25 countries, the findings should not be
generalised to any one country’s population. Based on the results, future research of interest
could include identifying potential influences on knowledge and opinion, such as country or

media representation of canned and trophy hunting.
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Appendices
Appendix A — Survey

Which tacebook page ware you refemed 10 this questionnaine from?

Please enter your age
It YES. please select the anamals)
Ploase salact your gender
Cat
Make
Fomale
Rabbit
Otther
Hamster
Profer not 1o say
Guinea Pig
Whal is yoir country of residence?
United Kingdom
None
United States. of Amenica
Other (ploase state)
Have you ever participated In hunting live animals?
How often do you consume meat? Yes
Daly s
Weeidy .
Dio you have anry family/ frisnds that have participated in hunting live animals?
Yes
LLess than manthiy ™
MNeer
How would you define trophy hunting?
Do you own a pat?
Vo3 How would you define canned hunting?
Mo

Have you owned a pet within the past year?

Yes.



Please seloct the extent 1o which you aGree to the following statements

Neithar
agreg
Strongly  Somewhat nor  Somewhat
agree agree disagree  disagree
1t is mrorally weong 1 hunt wikd animals
st fer e, o] o o] =)
I #hink there is anything
wrong wihusing nimats i odiel c o o o
resoarch
| think it Is perfectly acceptable for cattle
and hogs 10 be raised for human o] o o o
‘conaumption
The slaughter of whales and dolphin
should be immedately Stapped aven i it 0 o 0 0
misars some people will be put out of
work
| somatimes. get upsat when | see wild 0 O o O

arumals in cages at 2008

[Please select the extent to which you agree to the following staterents (please refer 1o the

definitions of trophy/ canned hunting Delow if you ane unsure)

Strongly  Somewhat agreenor  Somewhat  Strongly
agree agree disagres  caagres ‘daagres
for
:;mum o) o o o o
Ris hunt for
acceptatie to 0 0 [] (o] 0
i Sccaptabis 15 hunt for
ot o o o o (e}
:;mum [s) [s] o (o] [s)
It is acceptable
paricoss ncaved ©o o o o o
Canned hurting
wnamnwgw O O O O 0O
hurting
bmmracewae O O O O O
conservation
mm—n:.-m o Q o] Q o]
COnsanvanon
It is acceptable to hunt o)
SpCus
Hunting recuces arimal
Mn:nm (1]
v
uisana papie wil lose (e o o o o o
| 'would go om a holiday
SmmaMe 0 0 o o o
Trophy hunting

“the killing of animais for recreation with the purpose of collecting trophies such as homs,

antlers, skulls, skins, lusks, of 1eeth for display” (Pervaze and Bermeio, 2019).

‘Canned hunting
“janimais] are bred and raised in captivity and kept in confined enciosunes until shot, to

‘ensure that hunters ane guaranteed a kill™ (D4 Minin, Leader-Williams and Bradshaw, 2016).

o o ff

How would you rate your knowledge of animal walfan?

Vory gaod

Good

]

Wory poor

How would you rate your knowladge of trophy hunting?

Vory gaod
Good
Mautral
Poor
Vory poor
‘Which species do you think are the top 5 trophy USA from
Atrica? (please select 5)
Uon Cheotan Wervet Monkey.
Grafle Groater sy Warthog
Wideteost Buftaio Blephant
Zetrn Lecpard
[ Rrinocerce
Ploase seloct all of the endangend species rom the following
Chestah Hiack rhunocercs Pangoin
Lo Atrican elephant Sabie antelops
Tiger Grafte Leopard
Southem white thinocencs Plains 2ebra Virvet monkey.
The Animal Weltare Act 2006 sets. out frve Dasic of all animals; can y
any of these needs?
Wit G0 you think In trophy o g 87
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How ruch maney do you think traphy hunting generated in South Africa in 20187

$10 million $260 million
$50 milion $300 millicn
£100 milllen $380 millon
$150 mision $400 misicn
£200 million

Hiwve you seen any examples of trophy hunting or canned hunting in the media?

No

Not surs

If YES plonsa stato, what you saw and whon

Appendix B — Genstat Outputs

B1 —Simple linear regression of relationship between knowledge and opinion
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Standardized residuals
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Normal plot Half-Normal plot
Regression analysis
Response variate: Opinion_score
Fitted terms: Constant, Knowledge_score
Summary of analysis
Source df 5.5. m.s. VI Fpr.
Regression 1 1980. 1980.18 27.3% <001
Residual 152 10990. 72.30
Total 163 12970. 84.77

Percentage variance accounted for 14.7
Standard error of observations is estimated to be 8.50.

Message: the error variance does not appear to be constant: intermediate responses are more variable than small or large respor

Message: the following units have high leverage.

Unit Response Leverage

74 29.00 0.046
103 16.00 0.036
108 36.00 0.046
1M1 45.00 0.036
118 46.00 0.046
17 38.00 0.085
118 38.00 0.085

Estimates of parameters

Parameter estimate 5.8 t(152) tpr.
Constant 17.08 11 1544 <001
Knowledge score 1.217 0.233 523 <01
Parameter lowerds% upperd5%
Constant 14.89 19.26
Knowledge score 0.7578 1.677

Summary of analysis

Variate: Opinion_score
Probability determined from 4999 random permutations

Source df. 5.5. m.s. VT prob.
Regression 1 1980.18 1980.184 2739 =001
Residual 152 10989.97 72.302
Total 153 12970.16 84.772
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B2 —simple linear regression of relationship between AAS-5 and opinion

Standardized residuals
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Regression analysis

Response variate:
Fitted terms:

Summary of analysis

Source df 5.5.
Regression 1 7090.
Residual 152 5880.
Total 153 12970.

Percentage variance accounted for 54.4

Opinion_score
Constant, Attitudes_to_animals_score

m.s5.
7089.89
368.69
8477

Standard error of observations is estimated to be 6.22.

183.27

F pr.
=.001

Message: the following units have large standardized residuals.

Unit Response
47 43.00
7 45.00

Message: the error variance does not appear to be constant: large responses are more variable than small responses.

Residual
3.07
3.40

Message: the following units have high leverage.

Unit Response
21 41.00
33 31.00
60 42.00

109 48.00

115 46.00

124 38.00

Estimates of parameters

Parameter
Constant
Attitudes_to_animals_score

Parameter
Constant
Attitudes_to_animals_score

Leverage
0.055
0.047
0.040
0.040
0.040
0.047

estimate
442

1.627

lowerd5%

1.723

1 20an

5.8
137

0.120

upperds%
7.120

1 RRR

Probability for model <.001 (determined from 4999 random permutations)

Summary of analysis

Variate: Opinion_score

Probability determined from 4999 random permutations

Source df. 5.5
Regression 1 7089.89
Residual 152 5880.27
Total 153 12970.16

7089.588

V.r.

183.27

m.s.

38.686
84.772

t(152) tpr.

324 0001

1354 <001
prob.
<.001
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Order Statistic

B3 - Mann-Whitney U test for difference in opinion in pet owners and non-pet owners

Histogram for Opinion_score Boxplot for Opinion_score
o Do_you_own_a_pet No 109
45 4 <115
40
35 4
' e 1
“- Do_you_own_a_pet Yes
25
20 -
15 |
10 -
T T
g i No Yes
Normal Probability Plot for Opinion_score, Do_you_own_a_pet = Normal Probability Plot for Opinion_score, Do_you_own_a_pet = Yes
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2.0 -15 -1.0 -0.5 0.0 0.5 1.0 15 2.0 2 1 0 1 2
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Mann-Whitney U (Wilcoxon rank-sum) test

Wariate: Opinion_score
Group factor: Do_you_own_a_pet

Walue of U: 1126.5 (second sample has higher rank sum).

Exact probability (adjusted for ties): 0.391
(under null hypothesis that group Mo is equal to group Yes).

Sample sizes: 19, 135.

Summary statistics for Opinion_score: Do_you_own_a_pet No

Number of observations = 19
Number of missing values = 0
Mean = 22
Median = 21
Minimum = 12
Maximum = 33
Lower quartile = 16.25
Upper quartile = 28.75
Standard deviation = 6.864

Summary statistics for Opinion_score: Do_you_own_a_pet Yes

Number of observations = 135
Number of missing values = 0

Mean = 2157

Median = 18

Minimum = 10

Maximum = 48

Lower quartile = 14
Upper quartile = 26.75
Standard deviation = 9.510
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