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ABSTRACT

This paper presents the results of a survey of human emotional responses to a set of audio-visual prompts or cues designed for assistive
technology applications. Our goal in this paper is exploratory: we wish to understand how audio-visual prompts are understood by people
on an emotional spectrum as a first step towards the more challenging task for designing emotionally aligned prompts for persons with
cognitive disabilities such as Alzheimer’s disease and related dementias (ADRD). Persons with ADRD often need assistance from a care
partner to complete activities of daily living such as washing hands, making food, or getting dressed. Avrtificially intelligent systems have
been developed that can assist in such situations by giving automated prompts or cues. Our long term aim is to enhance such systems by
delivering automated prompts that are emotionally aligned with individuals in order to help with prompt adherence and with long-term
adoption. As a step in this direction, this paper presents a set of prompt videos of a virtual human ‘Rachel’, wherein she expressively
communicates prompts at each step of a simple handwashing task, with various human-like emotions and behaviors. A user study was
conducted for 30 such prompt videos with respect to three basic and important dimensions of emotional experience: evaluation, potency,
and activity. The results show that, while people generally agree on the evaluation (valence: good/bad) of a prompt, consensus about
power and activity is not as socially homogeneous. This paper gives an overview of the hand washing system, and then details the creation
process of the virtual human and the results and analysis of the user study.
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1. INTRODUCTION

People with cognitive disabilities such as Alzheimer’s disease and related dementias (ADRD) have trouble completing
activities of daily living (AD) and are usually assisted by a human care partner. The use of computerized intelligent cognitive
assistants (ICAs) can help reduce a care partner’s burden and help a person suffering from ADRD to perform the tasks more
independently. This also increases independence and control and thereby reduces depression and feelings of powerlessness
and dependence.

These ICAs take the form of automated methods for monitoring a person and inferring their activities and needs,
combined with some form of prompting to provide them assistance when necessary. However, even when this technology
satisfies functional requirements, people often reject it. We believe that a major reason for non-adoption is the lack of an
affective (emotional) connection between technology and human.

For example, (Mihailidis et al. 2008) demonstrates a prompting system called the COACH that can monitor a person
with Alzheimer's disease while they are trying to wash their hands, detect when they have lost track of what they are doing,
and play a prerecorded assistive prompt. The COACH is effective at monitoring and making decisions about when/what to
prompt (Mihailidis et al. 2008), and works well for some persons, but not as well for others. Considering the heterogeneity in
socio-cultural and personal affective identities, a primary reason for lack of effectiveness may be the static, non-adaptive
nature of the “canned” (pre-recorded) prompts. While we have made significant effort to design prompts founded on the
methods and styles of human caregivers (Wilson et al. 2013), a simple “one size fits all” style of prompting may be limiting.
While one person may find a prompt helpful and motivational, another may find it imperious and impatient. The first person
is likely to follow the prompt, to feel respected, valued, and in control, and to adopt and recommend the technology. The
second person, on the other hand, may feel confused by the prompt and discontinue the task. However, a different style of



prompting (i.e. a more subtle prompt, perhaps with a different tone of voice, or with a different wording), may be much more
effective for the second person, but not for the first. Each person comes from a different background, has a different sense of
“self”, and has different emotional responses to prompts. Affective identity is believed to be a powerful tool for reasoning
about illness in general (Lively and Smith 2011). Studies of identity in Alzheimer’s disease have found that identity changes
dramatically over the course of the disease (Orona 1990), and that persons with AD have more vague or abstract notions of
their identity (Rose Addis and Tippett 2004).

Our long-term aim is to build technology that will detect and adapt to these differences. In this paper, we report upon a first
step towards this long-term aim by creating a set of audio-visual prompts using a virtual human developed with the USC
Virtual Human Toolkit (VHT). We built a set of 6 audio-visual prompts (for different steps of the handwashing task) with
five different emotional deliveries (e.g. “bossy”, “motherly” or “bored”). We then did an online survey to measure human
responses to these thirty different prompts. We measured responses on three important emotional dimensions of Evaluation
(valence), Potency (power/dominance) and Activity, termed as EPA. In this paper, we present results from 27 respondents
to this survey. We analyze the results primarily in terms of the consensus of respondents within each measured dimension
(EPA). We show that while the respondents tend to agree (reach consensus) on the evaluation dimension (“good” vs.
“bad”), there is less clear agreement on the potency (“powerful” vs. “powerless”) activity (“active” vs. “asleep”) dimensions.
These considerations will be important in the pursuit of widely accepted and personally effective assistive technologies.

In order to develop prompts for assistive technologies, we will need to do a survey such as this with participants strictly from
the target user group (elder persons with cognitive disabilities). However, this is not possible at such an early stage, due to the
challenges posed by this population and the lack of any previously published work on automated emotionally aligned
prompts. Without prior work, it would be very difficult to get ethical approval for studying prompts that react to and change
the emotional state of persons with Alzheimer's disease, who generally cannot provide informed consent. Thus, surveying
non-cognitively disabled persons is a critical building block towards an eventual survey of the target user group..

This paper is structured as follows Sec. Il gives an overview of an existing handwashing system and the planned
system. Sec. Il describes in detail the generation process of virtual human videos. Sec. IV describes the User study, the
results analysis and discussion. Sec. V concludes and discusses potential future work. The raw data from the survey for all
respondents is provided in Appendix A for reference.

2. BACKGROUND

The task of hand washing activity consists of five essential steps: turning water on, using soap, rinsing hands, drying hands,
and turning water off. An assistive handwashing system called COACH (Cognitive Orthosis for Assisting with aCtivites in
the Home) (Mihailidis et al. 2008) uses a video camera placed above the wash basin which captures the current activity by
tracking hand and towel positions. An artificial intelligence module determines an appropriate action to take: either ‘prompt
the user’ for one of steps of handwashing, or ‘summon the caregiver’ or ‘continue observing the user activity’. The speaker of
the prompt is not currently visualized which limits the interaction.

Affect Control Theory (ACT) arises from work on the sociology of human interaction (Heise 2007). ACT proposes
that social perceptions, behaviors, and emotions are guided by a psychological need to minimize the differences between
culturally shared fundamental affective sentiments about social situations and the transient impressions resulting from the
interactions between elements within those situations. Fundamental sentiments, f, are representations of social objects, such
as interactants’ identities and behaviors or environmental settings, as vectors in a three-dimensional affective space. The basis
vectors of the affective space are called Evaluation/valence, Potency/control, and Activity/arousal (EPA). The EPA space is
hypothesized to be a universal organizing principle of human socio-emotional experience, based on the discovery that these
dimensions structure the semantic relations of linguistic concepts across languages and cultures (Osgood, May, and Miron
1975). They also emerged from statistical analyses of the co-occurrence of a large variety of physiological, facial, gestural,
and cognitive features of emotional experience (Fontaine et al. 2007), and relate to the universal dimensionality of
personality, and social cognition (Scholl 2013).

EPA profiles of concepts can be measured with the semantic differential, a survey technique where respondents rate
affective meanings of concepts on numerical scales. In general, within-cultural agreement about EPA meanings of social
concepts is high even across subgroups of society, and cultural-average EPA ratings from as little as a few dozen survey
participants are extremely stable over extended periods of time (Heise 2010). For example, the EPA for the identity of
“nurse” is [1.65,0.93,0.34], meaning that nurses are seen as quite good (E), a bit powerful (P), and a bit active (A)".
Comparatively a “patient” is seen as [0.9,—0.69,—1.05], less powerful and less active than a “nurse”. Social events cause
transient impressions, 1, of identities and behaviors that deviate from their corresponding fundamental sentiments, f. ACT
models this formation of impressions from events with a minimalist grammar of the form agent-behavior-client. Consider, for
example, a nurse (agent) who ignores (behavior) a patient (client). Observers agree, and ACT predicts, that this nurse appears

! EPA values range from -4.3 to 4.3 by convention



(7) less nice (E), and less potent (P), than the cultural average (f) of a nurse. The Euclidean distance between t and f is called
the deflection (D), and is hypothesized to correspond to an aversive state of mind that humans seek to avoid (the affect
control principle). For example, the nurse who “ignores” a patient has a deflection of over 15 (very high), whereas if the
nurse “comforts” the patient, the deflection is 1.5 (very low). The affect control principle also allows ACT to compute
normative actions for artificial agents: those that minimize deflection. ACT has been shown to be a powerful predictor of
human behavior (MacKinnnon and Robinson 2014).

Recently, a probabilistic and decision theoretic generalization of the ACT model was proposed called BayesAct
(Hoey, Schroder and Alhothali 2013). BayesAct allows the principles of ACT to be used to guide artificially intelligent
systems on an emotional level. It also allows ACT to model more complex affective sentiments, including ones that are
multi-modal. This engine when used in the enhanced COACH system would be able to choose an appropriate action that had
an EPA output that minimized deflection according to ACT principles. In this paper, we develop a set of video prompts that
can be used by the COACH system enhanced with the BayesAct engine. The measured EPA values given by this study
provide a reference for the resulting system to choose the best (emotionally aligned) prompt for a desired user action step. A
proof of concept system using these prompts and integrating COACH with BayesAct was presented in (Lin et al. 2014).
Here, we focus on the prompt generation and initial user survey.

3. VIDEO PROMPTS DESIGN

The videos generated for the prompts consisted of a virtual human character called ‘Rachel’ created with the VHTZ We used
the NonVerbal Behavior Generator, the SmartBody module, and the Character Customizer tools that allows for the quick
setup of a single-character scene and a set of lines for the character to act out. These modules offer control over camera
angles, backgrounds, voices and facial animation. The prompts were entered and the facial expression was configured for
each prompt. Certain behaviors were assigned for certain words, so that the character could display accordingly when those
words were spoken. Speech was used from one of the standard options ‘Microsoft Anna’. The sub-title option was off.

3.1 Prompts Design

We chose to evaluate 5 archetypal “personalities” for prompting, corresponding to EPAs of: + ++, + - -, -+ +, - - -, and + -
+. We refer to these as the “Expected EPA” values as given in Table 1. These personalities corresponded roughly to the
identities of “big sister”, “grandmother”, “politician”, “bore”, and “teenager”, respectively, according to the sentiment
repository distributed with (Heise 2007). These EPA profiles were selected as those we could represent with the VHT and

that spanned the space of usual affective identities.

Table 1. Behavior/ldentities and Expected EPA

Behavior/identities Expected EPA
discipline/big sister/supervise +++
request/granny/bow to + --
bossy/politician - ++
unadventurous/bore - - -
impatient/teenager/little brother +- +

We had 5 functional prompts, as in (Mihailidis et al. 2008), and added one more for goodbye. Hence we had 30 videos to be
surveyed (6 functional x 5 personalities). The full set of prompts (linguistic component only) are shown in Table 2.

Table 2. Prompts for handwashing steps

Ste discipline/big request/granny/bow to bossy/politician unadventurous/bore impatient/teenag
P sister/supervise er/little brother

Hi there, good to see Hello. I am so glad to Hi. Lets start Hey. Came to wash

wateron | YO Let’s get started. | have you here. Please washing your your hands? Turn on I want you to turn
Try turning on the turn on the water hands. Turn on the the water if you want the water on
water water.
Try putting on some You are washing your NOW use the soap If you want to put_on I want you to put

soap soap. hands. Please use the some soap, there is a

. on some soap
soap. soap pump lying around

wet Try rinsing your Please rinse your hands. Rinse your hands Rinse your hands if you | Can I get your

hands. NOW want hands rinsed?

2 Virtual Human Toolkit (https://vhtoolkit.ict.usc.edu)




ateroff Try turning off the Please turn the water off. | Will you turn off the | Turn the water off when | | want you to turn
W water. Thank you water NOW done off the water
Good job. Try using You are doing great. NOW dry your There is a towel can | et vour
dry the towel to dry your Please dry your hands hands somewhere to dry your gety
: hands dried up?
hands. using the towel. hands
oodbve Good bye. Hope to Please come back. I shall | You are done. Leave | Will see you whatever Can you come
g Y see you soon wait for you NOW back soon?

Based on Expected EPA we devised a set of non-verbal behavior rules in the Virtual Human Toolkit to match with
the speech. For example, to have our character ‘Rachel’ deliver the prompt in a bossy manner, we put in a rule so that
whenever the word ‘NOW’ occurs in the prompt, the character would use ChrRachel@Idle02 BeatFistMidLfOl as an
animation, which depicts a commanding behavior by moving a closed fist similar to a beating movement in an up and down
fashion, as shown in Figure 1. Also the facial expression was customized to have an angry look on Rachel’s face to
complement the speech and behavior. The non-verbal rules were designed by the authors according to their intuitive feelings
about the expected identities and behaviors as shown in Table 1.

Figurel: example frames from a “Bossy” prompt to dry hands

4. USER STUDY

An online survey was conducted in which participants were asked to watch the 30 videos and rate them based on Evaluation,
Potency, and Activity dimensions (on a discrete scale of -4 to +4 with increments of 1 for a total of 9 options). We applied
the standard methodology of the semantic differential, as developed and validated by Osgood (described in detail in (Heise
2010). We showed sets of concepts at either end of the scales as follows:

e Evaluation: bad/awful to good/nice
e Potency:impotent/powerless/little to potent/powerful/big
e Activity: inactive/slow/quiet to active/fast/noisy

These combinations of adjectives are meant to reduce the effects of concept-scale interactions (where the words
defining the scales cause changes in participants responses on the absolute scale values) (Heise 2010). Further, the use of a
single scale for each dimension is a tradeoff of measurement and economy. The survey took 10 minutes to complete, a
significant barrier to getting sufficient respondents. We provided meaning of all three dimensions to the participants before
they started the survey and put labels for the ranges to guide them.

The questions were presented in randomized order and the survey was kept active for three weeks. The survey was
advertised on local and international mailing lists. Participants were shown a setup video before providing their ratings, so
they could confirm if their video and audio was working. They could skip any question or exit the survey at any point in time.
At the end of the survey, information on gender, age group, and free-form comments were requested. In the end, an
appreciation video was shown. There were total of 27 respondents (16 male/9 female with 18 nationals and 9 internationals)
who answered more than 90% of questions. An example screen shot showing one of the questions is shown in Figure 2.



Please rate Evaluation, Potency, and Activity for the video clip you just watched.
bad/awful
-4

good/nice
-3 -2 -1 [ 1 2 3 4
Evaluation Q Q (=] Q o e Q °] a

Impotent/powerless/littie potent/powerful/blg
-4 -3 -2 3 4

Potency Q Q Q Q Q Q Q Q L&)
inactive/slow/quiet active/fast/nolsy

-4 -3 -2 -1 o 1 2 3 4

Activity [e] o 9 Q a o (o] Q Q

Figure 2. Example Screenshot of the survey showing ‘Rachel’ the virtual human and the three ratings scales.

4.1 Consensus Analysis

To determine consensus amongst participants, we followed the culture-as-consensus model measuring the shared knowledge
of the culture within the respondents (Borgatti and Halgin 2010), (Schroder et al., 2013) and (Heise 2010). This allows
measurement of whether respondents homogeneously represent a common culture that explains the similarity in their answers
to questions about the cultural norms (Romney et al. 1986). The method computes the Eigenvalues of the covariance matrix
of all responses for each of E,P,A separately, where the covariance is computed in the space spanned by the participants, with
data given by the questions. Thus, we are computing the principal components that indicate the extent to which respondents
agree in their ratings across all items. If there is one large first factor (i.e. the first Eigenvalue is notably larger than the
second Eigenvalue), this reflects cultural commonality in the respondent’s ratings and provides evidence of one dominant
factor governing respondent’s judgement (Heise 2010). In this paper, if the first-to-second Eigenvalue ratio is equal or greater
than 2.0, it is considered as significant, as suggested by (Romney et al. 1986) and (Heise 2010).

We considered survey result data (see Appendix A) for total of 90 videos from 27 respondents. The missing entries
for each question (E, P, or A) were imputed with the average values across each question. In the following, we analyze the
consensus of participants across the 6 functional prompts within the 5 emotional styles. We first consider consensus across
all the data, followed by more detailed analyses across different subsets of the data. For subsets, see Appendix B and C. For
Eigenvalues and ratios, see Appendix D

All Data based Analysis: The Eigenvalue ratios for E were 8.518, that for P was 1.523 and that for A was 1.914,
indicating that the respondents agreed on the Evaluation dimension.

Gender based Analysis: We then performed analysis based on gender. For males, the Eigenvalue ratios for E, P, A
were 6.438, 1.726, and 1.76 respectively, and for females, the Eigenvalue ratios for E, P, A were 8.162, 1.2, 1.7 respectively,
showing higher consensus for the Evaluation dimension.

Canadian based Analysis: We performed analysis based on responses from Canadian IP addresses only, as the
majority (18/27) of the respondents were Canadian. The ratios for E, P and A were 7.148, 1.522 and 1.61 respectively,
indicating that Canadians had agreement on the Evaluation dimension.

Expected EPA category based Analysis: We analyzed Eigen ratios for each type of expected EPA and the findings
were as follows:

+ + + : Eigenvalue ratios for E, P and A were 2.23, 1.73 and 2.045 respectively, showing more agreement on E and
A dimension.

+ - - : Eigenvalue ratios for E, P and A were 2.475, 2.315 and 1.064, showing more agreement on E and P
dimension.

- + + : Eigenvalue ratios for E, P and A were 3.018, 1.912 and 1.197, showing more agreement on E dimension.

- - - : Eigenvalue ratios for E, P and A as 1.899, 1.713 and 2.003 respectively, showing more agreement on A
dimension.



+ - +: Eigenvalue ratios for E, P and A as 1.764, 3.519 and 1.283 respectively, showing more agreement on P
dimension.

We see from the above analysis that the first two categories showed consensus in more than one dimension as opposed to all
data based, gender based and Canadian based analysis which showed consensus in only E dimension. We computed Pearson's
r-values as well, but the results were less conclusive (see Appendix E and F).

4.2 Discussion

The survey analysis showed a consensus in one dimension (E), but not so much in the other two (P and A). This replicates
the results originally presented by Osgood (Osgood, George, and Percy 1957) and (Osgood, May, and Miron 1975) and
replicated in many subsequent and cross-cultural studies (Heise 2010): the primary factor that accounts for over half the
variance observed in cultural consensus studies is the evaluative one (E), with potency and activity accounting for roughly
half as much variance again. In our case, we also have non-verbal behaviors, which leads to further lack of consensus.
Further, respondent’s comments indicated that they may have been somewhat unsure about how to rate the activity
dimension, with some respondents believing it had to do only with the level of motion exhibited by the virtual character. The
inherent nature of Potency and Activity dimensions can be one of the causes of ambiguity and hence lack of consensus. For
instance, an action displaying more active person can be interpreted as also being powerful.

The results obtained from the survey for each functional step can be incorporated in the enhanced COACH system's
prompt selector in different ways. The most straightforward method is to assign EPA vector for each of these video prompts
using the average value from the survey result data and choosing the closest emotional prompt video by calculating the
minimum Euclidean distance between the desired emotional EPA vectors (as computed with ACT or BayesACT based on an
estimate of the affective identity of the person using the system, e.g. “patient”) and the labeled EPA vectors for a specific
functional prompt. This method was used in building the system described in (Lin et al. 2014).

However, lack of consensus can be leveraged by the BayesAct engine, as it is a probabilistic model and can evaluate
each prompt decision theoretically, using the information about the lack of consensus amongst the respondents. To
demonstrate this, let us take a simple example. Consider we have two prompts, P1 and P2. Suppose in our survey that
everyone agreed that P1 had an E-value of 0.0, but 50% of the people said P2 had E-value of 2.0 and 50% said P2 had E = -
2.0. This shows a lack of consensus amongst our survey population, but also shows that P2 is evaluated differently by
different members of the population. For example, we might imagine P2 uses a certain hand gesture that is evaluated very
negatively by about half the population due to a cultural difference, whereas P1 uses no hand gesture at all, so is evaluated as
quite neutral by everyone. Now, suppose that BayesAct now calls for a prompt with an E-value of 2.0 (very positive),
because it has figured out that this is the deflection minimizing prompt. It can pick P1, which it is certain will be evaluated at
E=0.0, causing deflection of 2.0. Or, it can pick P2, which will cause zero deflection 50% of the time, and deflection of 4.0
50% of the time. Decision theoretically, the second choice may be a better one. For example, it may be possible to recover
from the larger deflection of 4.0 quite easily, and so it is worth the risk. This way BayesAct can model the development of a
consensus i.e., the BayesAct related system and a particular user will develop a dyadic consensus about the meaning of
certain prompts.

We also compared the mean EPA values measured in the survey with the EPA values that we chose originally for
the videos (our expected EPA ratings for the videos). We compare these only as positive/negative agreement in Tables 3-7
below. The agreement is highlighted in green color. EPA+++ and EPA-++ in particular had same expected and actual signs
for E, P and A.

Table 3. Expected EPA + + + vs. Actual Mean EPA

Sample behavior/identities: discipline/big sister/supervise
Task All Male Female Canadian
wateron i ar ] ++ + 37 ] i
soap +++ e+t +++ +++
wet ++ + t+++ ++ + ++ +
wateroff +++ i+ +++ +++
dry ++ + +++ ++ + ++ +
goodbye +++ +++ +++ +++




Table 4. Expected EPA + - - vs. Actual Mean EPA

Sample behavior/identities: request/granny/bow
Task All Male Female Canadian
wateron ++ ++ ++ ++
soap ++ ++ ++ ++
wet ++ ++ ++ ++
wateroff ++ ++ ++ ++
dry ++ ++ ++ ++
goodbye + ++ +

In Table 4, the agreement is in E dimension and discrepancies are mostly in dimensions of P and A, i.e. according to
respondents the virtual assistant was powerful and active, whereas she was expected to be powerless and inactive.

Table 5. Expected EPA - + + vs. Actual Mean EPA

Sample behavior/identities: bossy/politician

Task

All

Male

Female

Canadian

wateron

soap

wet

wateroff

dry

goodbye

Table 6. Expected EPA - - - vs. Actual Mean EPA

Sample behavior/identities: unadventurous/bore

Task All Male Female Canadian
wateron + + +
soap + + + +

wet

wateroff ++ +++ ++ ++

dry --- --- -- --
goodbye | B | B | |

In Table 6, agreement is mostly in dimensions of E, P and discrepancies are mostly in dimension A, i.e. according to
respondents the virtual assistant was active, whereas she was expected to be inactive.

Table 7. Expected EPA + - + vs. Actual Mean EPA

Sample behavior/identities: impatient/teenager/little brother

Task All Male Female

wateron
soap
wet
wateroff
dry
goodbye

Canadian

In Table 7 above, the agreement is mostly in dimensions of E, A and discrepancies are mostly in dimension P, i.e. according
to respondents the virtual assistant was powerful, whereas she was expected to be powerless. Overall, there seems to be
agreement in E and A dimension from expected EPA sign’s perspective.

The free-form comments requested at the end of the survey gave us valuable indications and feedback for future work. The
most common comments were focused on the quality of the speech synthesis, which was considered to be “robotic”, “not
realistic”, “too fast” and “not engaging”, and the distance that the avatar seemed to be away, such that facial expressions were
hard to see. There were only slight differences in body motions/gestures for some of the prompts, which some participants
did not notice at first, and then commented on this subtelty. The speech and gestures, and the distance from the camera to the
avatar were both known limitations of the toolkit, which is a development in progress by the USC group.



Some comments focused on the content/delivery of the prompts specifically. For example, one respondent called for
“more politeness-please, thank you, etc”,

another indicated that “the prompts were neither positive or negative, but strange. For instance 'please come back' sounds

2

like begging, which would be creepy (for lack of a more scientific term) coming from a robotic system.”,

while a third said that captions would be helpful on the videos. These comments give us invaluable ideas for new types of
prompts that can be developed: it shows that some persons would like more politeness or less creepiness. However, it may
be that some other respondents preferred lack of politeness (for example), and so we can add more prompts to the set of
possibilities.

Other comments indicated that the survey was too long, and that many questions may have been skipped because of this. The
software we used did not allow for a progress bar to be displayed, and this may have helped. We hope to use this feedback
given by the respondents of the survey to guide our implementation and design choices in future.

5. CONCLUSION

The user study conducted in this paper has paved a way to improve an assistive handwashing system that helps persons with
cognitive disabilities. It will transform the system from being just a hand washing assistant ‘system’ to being a ‘virtual
human’ assistant having emotions, with the ability to interact through the prompt videos with the users like any other human
would do. The planned affective hand washing system will use the survey results for the prompt videos and will improve
human-computer interaction. Future improvements to the prompting system could be to have the system interact with the user
dynamically with prompts, behaviors and facial expressions instead of static videos. Further survey work will need to be
done with the target population (people with cognitive disabilities) once a refined set of prompts are developed based on the
study we present here. We expect significant differences will be found in the responses of participants, mainly due to the
wide range and quickly changing affective identities that are held by persons with dementia (Lively and Smith 2011) (Orona
1990) (Rose Addis and Tippett 2004). Furthermore, the lack of consensus in the P and A dimensions that was found will be a
significant issue that needs to be addressed. As we have described, the BayesACT engine can potentially be able to handle
this in a near-optimal way. On the other hand, our survey may have included people from many cultures with different
interpretations of the prompts (especially the non-verbal components). When designing such a system for elderly persons in a
specific setting/culture, we may find more consensus.
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APPENDIX

The Appendix is organized as follows:

Appendix A reports Raw Data for All Respondents for each of the Behavior/ldentities category under consideration

Appendix B reports Raw Data for Male/Female Respondents for each of the Behavior/ldentities category under consideration
Appendix C reports Raw Data for Canadian Respondents for each of the Behavior/ldentities category under consideration

Note: The missing entries in Appendix A, B and C for each question (E, P, or A) were imputed with the average values across
each question. These are shaded and in bold font in the Raw Data tables

Appendix D provides EigenValues and ratios calculated for All Respondents and subsets of data

Appendix E provides Pearson coefficient calculated for All Respondents and subsets of data

Appendix F provides Pearson coefficient calculated for Expected EPA categories

A. RAW DATA FOR ALL DATA SET

Category 1: Behavior/identities - discipline/big sister/supervise (Expected EPA +++)

All Respondents

1 _EPA+++ 1_EPA+++ 1_EPA+++ 1_EPA+++ 1_EPA+++ 1_EPA+++
Turn on water Put on some soap Rinse hands Turn off water Dry up hands Goodbye

Responden | 7- 8- 9- 10 - 11- 12 - 13- 14 - 15- 16 - 17 - 18- 19- 20 - 21- 22 - 23 - 24 -

t# Q1 Q1 Q1 Q2E Q2P Q2A Q3E Q3P Q3A Q4E Q4P Q4A Q5E Q5P Q5A Q6E Q6P Q6A
1 4 3 3 1 1 2 0 1 2 2 1 2 2 2 2 3 1 1
2 3 2 2 1 0 1 1 1 2 1 1 1 3 1 2 2 1 2
3 1 2 -1 0 -2 0 3 0 0 0 1 0 2 1 0 2 0 2
4 -4 1 -1 2 2 1.04 0 0 0 0 0 0 3 3 3 1 -1 1
5 1 1 1 1 -1 -1 -1 -2 -1 1 1 1 1 0 0 1 0 0
6 2 1 0 0 -1 1 1 1 1 0 2 1 1 1 0 -1 1 1
7 2 1 2 1 1 1 1 1 1 0 1 1 0 1 1 1 0 1
8 2 3 3 0 0 0 0 1 3 -1 3 3 2 3 4 1 1 0
9 231 1 1 1 1 -1 1 0 0 2 1 0 2 1 1 1 0 1
10 3 1 3 1 0 1 1 1 2 -1 -1 2 3 1 3 3 0 2
11 2 1 1 1 1 1 -1 0 0 -1 1 -1 1 1 0 2 1 1
12 0 1 1 1 2 2 1 1 1 1 2 2 2 2 2 2 0 0
13 2 1 2 -1 -2 1 -1 1 1 -2 -2 1 -1 2 1 2 1 1
14 3 2 1 3 0 -1 2 -1 -2 2 0 1 3 1 0 2 0 0
15 4 4 4 1 3 2 -3 3 3 -3 1 1 3 3 3 4 2 0
16 4 0 -1 -2 2 2 -1 2 2 1 1 1 3 2 1 2 0 1
17 1 0 1 0 1 1 1 0 2 -1 1 1 1 1 2 1 -2 2
18 3 2 0 1 1 1 2 2 2 1 -3 -2 3 3 1 3 3 2
19 4 4 2 4 4 1 -3 -3 3 3 3 0 0 1 3 2 3 3
20 3 1 0 3 1 0 -2 -4 0 3 1 0 3 -3 0 3 0 0
21 2 1 1 2 1 2 2 2 2 2 2 2 2 1 1 3 0 0
22 4 1 1 1 2 3 3 0 1 1 2 2 4 2 1 2 -1 2
23 3 1 1 1 1 1 0 1 1 1 0 0 3 1 1 3 0 0
24 3 1 2 4 2 1 3 1 1 1 2 1 4 1 1 -1 0 1
25 1 2 1 1 1 1 -1 1 1 0 1 1 -3 -1 -1 -1 -1 2
26 4 1 2 3 -1 3 0 0 2 2 1 2 3 0 2 4 0 0
27 3 3 2 1 1 2 1 -1 2 2 1 2 1 2 2 2 1 1
Total 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27
Mean 231 1.56 1.26 1.19 0.78 1.04 0.37 0.33 1.19 0.63 0.89 0.93 1.89 1.22 1.33 1.81 0.37 0.11




Category 2: Behavior/identities - request/granny/bow (Expected EPA + - -)

All Respondents

2 EPAI- 2_EPA+- 2_EPA+-- 2_EPA+-- 2_EPA+-- 2_EPA+--
Turn on water Put on some soap Rinse hands Turn off water Dry up hands Goodbye
38 - 39 -
25 - 26 - 27 - 28 - 29 - 30 - 31 - 32 - 33 - 34 - 35 - 36 - 37 - Q11 Q11 40 - 41 - 42 -
Respond Q7E Q7P Q7A Q8E Q8P Q8A Q9E Q9P Q9A QI0E Q1o0P Q10A Ql1E P A Q12E Q12P Q12A
- 0 0 1 -1 0 -1 0 0 0 1 1 0 3 2 2 -3 -1 -1
: 3 2 2 0 2 1 2 1 1 2 2 2 3 2 1 1 2 3
2 4 2 -1 2 0 -1 2 2 0 2 -1 -1 3 1 -1 3 -1 -2
. 1 1 2 -2 0 1 4 4 4 4 4 4 4 4 4 2 3 2
z 1 0 1 0 2 1 1 1 0 0 -1 1 1 1 1 1 -1 -1
6 2 1 0 0 1 0 1 0 0 0 2 1 2 1 0 2 -3 -1
1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 2
! 2 1 2 1 1 2 0 1 1 0 2 3 3 3 3 0 2 3
. 1 0 0 2 1 -2 2 1 1 3 0 -1 2 0 -1 3 1 1
> 1 0 1 0 0 0 2 -1 2 3 1 1 2 0 1 1 0 1
1: 2 1 1 -2 -1 -1 2 1 1 2 1 1 2 1 1 -2 -2 -2
1 3 2 2 3 2 2 1 1 1 3 2 2 2 1 1 1 1 1
1 0 1 2 2 1 3 2 2 3 2 2 3 2 1 1 1 2
= 3 1 1 2 0 -2 2 1 1 2 1 -1 3 1 1 2 0 -1
= 3 3 3 4 4 3 4 4 4 4 4 2 4 3 3 4 3 3
= 4 1 -1 0 0 0 2 0 0 2 -1 -1 4 0 -1 3 0 0
13 2 0 0 0 -1 -1 0 0 0 2 0 -2 2 0 1 1 -1 1
18 2 2 1 2 2 2 2 3 2 3 3 1 1 -1 -3 -2 -3 1
3 3 3 1 1 3 4 4 1 2 1 1 4 4 0 1 1 1
= 2 2 0 2 1 0 2 1 0 3 2 0 3 2 0 3 -1 1
= 4 1 2 2 2 2 2 2 1 3 1 1 3 2 1 1 -1 -1
= 4 -1 -2 4 1 2 2 -1 0 2 0 2 4 1 -2 3 -1 -2
zz 3 1 0 0 0 -2 2 0 0 2 1 1 3 1 1 2 0 0
) 3 0 1 3 1 1 4 0 1 4 1 1 2 1 1 3 -3 -3
: 1 1 0 -3 -1 -1 1 1 1 1 -1 0 -1 1 -3 -1 0 0
= 3 0 3 2 0 2 3 -1 1 3 0 2 4 1 2 4 -2 0
= -1 -2 1 1 1 1 2 2 2 2 2 1 3 2 2 0 1 0
| = 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27
:\;::n 2.15 0.85 0.93 0.93 0.81 0.52 1.96 1.11 1.03 2.19 1.11 0.89 259 1.37 0.63 1.30 -0.15 0.30




Category 3: Behavior/identities - bossy/politician (Expected EPA - + +)

All Respondents

3 _EPA-++ 3_EPA-++ 3_EPA-++ 3_EPA-++ 3_EPA-++ 3 EPA-++
Turn on water Put on some soap Rinse hands Turn off water Dry up hands Goodbye

43 - 44 - 45 - 46 - 47 - 48 - 49 - 50 - 51 - 52 - 53 - 54 - 55 - 56 - 57 -

Q13 Q13 Q13 Q14 Q14 Q14 Q15 Q15 Q15 Q16 Q16 Q16 Q17 Q17 Q17 58 - 59 - 60 -
Responden E P A E P A E P A E P A E P A Q18E Q18P Q18A
H -2 1 -1 -3 0 3 -4 1 1 -4 0 -1 0 2 2 -4 1 1

: -1 2 2 -1 2 2 -2 2 2 -1 2 1 -2 2 2 -3 3 2
2 0 2 0 -2 3 1 -2 2 1 0 0 1 -1 2 1 -2 3 1
j 0 3 1 -3 0 0 -4 4 4 -4 2 2 -4 2 1 -3 4 1
5 1 1 1 0 1 1 0 1 1 1 2 1 1 1 1 0 0 1
-2 1 -1 -2 2 1 -2 1 1 -2 0 0 -2 2 0 -2 1 1

= 0 1 1 0 1 2 0 2 2 1 0 1 0 1 1 -1 2 1
! 3 2 3 -1 3 3 -1 2 3 -2 3 3 -1 2 3 -1 4 4
. -1 1 1 -1 2 2 -1 2 2 -2 3 3 -2 2 1 -2 2 2
12 -2 -1 0 -1 1 2 -3 1 1 -2 0 1 -2 1 1 -3 1 1
1 -1 -1 1 -2 1 0 -1 1 1 -1 1 1 -3 1 1 -3 1 1
-2 3 2 -2 2 2 -2 2 2 -3 3 3 -2 2 1 -4 3 2

2 -2 -2 -1 0 -3 -1 -4 -4 0 -4 2 1.58 -4 -4 4 -2 3 1
= -1 2 2 -1 2 -1 -1 1 1 -2 2 1 -2 1 1 -2 2 1
= 0 3 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
12 2 2 1 -2 4 2 -3 4 3 -3 4 3 -3 4 2 -3 4 3
17 -2 2 2 -2 1 2 -2 1 2 -2 2 1 -1 1 1 -3 1 2
-2 -2 -2 2 -4 2 2 -2 1 1 -1 2 -2 -2 -1 -3 -3 -1

= 2 1 3 3 3 2 1 1 3 2 3 3 2 3 2 1 1 3
= 0 0 0 -3 0 0 -3 -1 0 -2 0 1 -2 -2 0 -4 0 0
= -1 3 2 -2 3 3 -3 3 3 -3 3 3 -2 3 2 -4 4 3
2: -2 3 0 -3 3 2 -3 4 3 -3 3 3 -3 3 3 -3 3 3
- 2 0 -1 -1 1 0 -1 1 1 1 0 1 -1 1 1 -2 2 1
4 0 3 1 4 2 1 4 1 -2 3 2 4 4 3 -2 3 -1

= -3 1 1 -2 3 1 -2 3 2 -2 2 1 -1 1 0 -1 2 2
= 1 2 2 -1 3 2 0 2 2 -2 2 2 0 2 2 -2 2 2
= 2 2 1 3 3 1 3 2 2 ) ) 2 3 3 3 3 3 1
| = 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27
:;loet:n -0.41 1.04 0.96 -1.33 1.44 141 -1.74 1.48 1.81 -1.78 1.52 1.58 -1.48 1.33 1.33 -2.41 1.85 1.48




Category 4: Behavior/identities - unadventurous/bore (Expected EPA - -

All Respondents

4_EPA-- 4_EPA-- 4_EPA-- 4_EPA--- 4_EPA-- 4_EPA--
Turn on water Put on some soap Rinse hands Turn off water Dry up hands Goodbye

61 - 62 - 64 - 65 - 67 - 68 - 71 - 74 - 75 - 77 - 78 -
Q19 Q19 63 - Q20 Q20 66 - Q21 Q21 69 - 70 - Q22 72 - 73 - Q23 Q23 7% - Q24 Q24

Responde E P Q19A E P Q20A E P Q21A Q22E P Q22A Q23E P A Q24E P A
e -4 -2 -2 -1 -1 -1 -3 -2 0 -1 1 1 -4 -3 -2 -4 -4 -4
: 1 -1 -1 2 1 -1 0 -1 -1 0 3 2 0 1 1 -2 0 -2
2 -2 2 1 -2 -2 -1 -1 -3 -2 -2 0 -2 -1 -3 0 -3 -3 3
j -3 0 -2 -4 2 1 -4 0 0 2 1 2 -4 -2 -3 -4 -4 -4
5 -1 -1 -1 1 -1 -1 1 -1 -1 1 1 1 0 -1 -1 0 -2 -2
0 0 0 -1 0 -1 -2 1 -1 -1 1 0 1 0 1 -2 -1 0
° -1 0 0 0 0 1 0 0 0 0 1 1 -1 0 1 -2 0 0
! -2 3 0 0 1 1 0 0 0 -0.27 1.08 0.62 -1 0 1 -2 1 -1
: -2 1 1 -1 1 -1 1 1 1 -1 1 1 0 0 0 0 0 -2
12 -2 0 -1 0 0 2 -2 -2 -2 -1 1 1 -1.12 0 -1 -3 -1 -1
M -1 -1 -1 -1 1 1 -1 -3 -1 0 1 -1 1 -2 -1 -2 -2 -2
-3 1 1 0 -1 -1 -2 1 1 -1 1 1 -1 -2 1 -4 3 2
- -4 -4 3 -3 -2 1 2 1 1 -2 -1 0 -3 -3 3 -3 2 3
= -3 2 1 1 -1 -1 -3 -2 1 -1 1 -2 -2 -2 -2 0 1 1
= 0 0 0 -2 0 0 -4 0 0 -4 4 4 0 0 0 -3 0 2
i: -4 3 3 -4 3 3 -3 0 -1 0 1 1 -2 1 2 -4 3 4
17 -1 0 0 0 -1 -2 -1 -1 -1 0 0 0 -1 -1 -1 -1 0 1
-4 -4 -3 -3 -3 -2 -3 -2 -2 2 2 0 1 -4 -1 0 -1 1
= -4 -3 4 -2 -2 3 -2 -1 4 3 3 1 1 1 3 -4 -3 4
= 1 -2 0 -2 -4 1 0 -4 0 0 0 0 0 -3 0 -3 -2 0
= -2 -2 -1 -2 -1 -2 -1 -3 -2 -1 2 2 -1 -3 -2 -2 -2 -1
zz -3 1 -4 -2 -3 -3 0 -2 -2 0 -1 -1 -2 -2 -2 -3 2 2
93 1 -2 0 2 1 0 0 -3 0 -1 1 1 -1 -2 0 -2 -2 0
-3 2 2 4 1 2 4 0 3 4 4 1 -3 -3 -2 -2 1 -3
= -4 1 0 -1 -1 0 -2 -2 1 -1 0 -1 -3 0 1 -4 -2 1
= -2 2 1 0 0 1 1 0 2 0 2 2 0 0 1 0 2 0
26 -3 -2 1 -1 -1 1 -4 -4 -4 -2 -2 1 -3 -3 -3 -4 -4 -2
| ! 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27
-l\l;loet:n -2.04 -0.22 0.07 -0.81 -0.48 0.04 -1.07 -1.19 -0.22 -0.27 1.08 0.62 -1.12 -1.33 -0.22 -2.33 -0.67 0




Category 5: Behavior/identities - impatient/teenager/little brother (Expected EPA + - +)

All Respondents

5 EPA+-+ 5 EPA+-+ 5_EPA++ 5_EPA++ 5 _EPA+-+ 5_EPA++
Turn on water Put on some soap Rinse hands Turn off water Dry up hands Goodbye

79 - 80 - 82 - 83 - 85 - 86 - 88 - 90 - 91 - 92 - 94 - 95 - 96 -
Q25 Q25 81 - Q26 Q26 84 - Q27 Q27 87 - Q28 89 - Q28 Q29 Q29 93 - Q30 Q30 Q30

R:Sponden E P Q25A E P Q26A E P Q27A E Q28P A E P Q29A E P A
t -3 -1 -1 -1 1 1 0 0 0 0.4 1.48 1.2 2 0 1 0.96 0.07 0.31
: 1 1 2 0 2 1 1 -1 2 0 2 2 2 2 1 2 -1 0
2 1 -1 0 2 0 1 3 1 0 1 1 0 3 2 1 2 -2 1
2 -4 2 2 -1 3 2 0 -1 1 0 4 3 1 1 1 -2 -1 -1
z 1 1 1 1 1 1 1 -1 -1 1 2 1 1 -1 0 0 -1 -1
6 1 1 1 1 1 1 1.12 -1 -1 1 1 0 2 -2 1 1 -1 -1
1 0.92 1 0 2 1 1 0 1 0 1 1 0 0 0 0 0 1
! -1 2 2 -1 3 3 0 1 1 -1 3 3 0 1 3 1 2 0
. 3 1 1 1 1 1 2 1 1 3 3 3 2 1 1 2 1 1
> 2 1 1 0 0 0 2 1 2 0.4 1.48 1.2 2 0 1 2 0 1
1: -2 1 1 -1 1 1 1 -1 1 -1 1 -2 1 -1 1 1 -1 -1
2 3 2 2 3 2 2 1 1 -2 2 2 2 1 1 2 1 1
2 0 -1 4 -1 0 1 0 1 0 3 1 1 2 2 2 0 0 0
= 1 1 1 1 -1 0 2 -1 -1 1 2 1 2 -1 -2 2 0 0
= 4 4 3 ) 4 ) ) ) 4 3 ) 3 3 3 3 3 3 3
12 0 0 1 -2 3 2 2 0 1 2 1 1 2 1 1 3 0 0
17 1 1 1 -1 1 1 0 0 2 0 0 1 0 0 1 0 0 0
-3 -2 -2 0 1 0 -2 2 2 1 -2 1 2 2 2 0 1 1
= 2 2 2 2 2 3 0 0 2 1 0 1 3 2 1 2 2 3
= -2 0 0 -1 1 0 2 2 0 -1 0 0 1 1 0 1 1 1
= 0 2 2 1 2 2 1 1 1 0 2 1 2 2 2 1 -2 0
z: 1 -2 -1 2 2 3 2 2 3 2 2 3 1 2 2 2 2 -2
- -1 2 0 0 1 1 0 1 2 0 2 0 0 1 1 0 -2 0
1 3 1 1 3 1 4 0 1 2 3 1 3 1 2 1 -2 0
= 0 -1 1 1 2 1 -1 1 1 -2 -2 0 -1 1 1 1 3 1
= 1 2 2 3 2 2 3 -1 1 1 2 2 3 -2 2 3 -2 0
= 3 2 1 1 1 1 -1 -1 -1 1 2 1 1 1 1 1 1 0
| = 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27
-Il\;loet:n 0.07 0.92 1.07 0.22 1.56 1.37 1.12 0.41 0.96 0.4 1.48 1.2 1.33 0.74 1.19 0.96 0.08 0.31




B. RAW DATA FOR GENDER BASED SUBSET

Category 1: Behavior/identities - discipline/big sister/supervise (Expected EPA +++)

Male Respondents

1_EPA+++ 1_EPA+++ 1_EPA+++ 1_EPA+++ 1_EPA+++ 1_EPA+++
Turn on water Put on some soap Rinse hands Turn off water Dry up hands Goodbye
Responden 7- 8- 9- 10 - 11- 12 - 13- 14 - 15- 16 - 17 - 18 - 19 - 20 - 21- 22 - 23 - 24 -
t# QlE Q1P Q1A Q2E Q2P Q2A Q3E Q3P Q3A Q4E Q4P Q4A Q5E Q5P Q5A Q6E Q6P Q6A
3 2 2 1 0 1 1 1 2 1 1 1 3 1 2 2 1 2
: 1 2 -1 0 -2 0 3 0 0 0 1 0 2 1 0 2 0 -2
2 -4 1 -1 2 2 1.07 0 0 0 0 0 0 3 3 3 1 -1 -1
2 2 1 2 1 1 1 1 1 1 0 1 1 0 1 1 1 0 1
2 2.27 1 1 1 1 -1 1 0 0 2 1 0 2 1 1 1 0 -1
6 3 1 3 1 0 1 1 1 2 -1 -1 2 3 1 3 3 0 2
4 4 4 1 3 2 -3 3 3 -3 1 1 3 3 3 4 2 0
! 4 0 -1 -2 2 2 -1 2 2 1 1 1 3 2 1 2 0 -1
. 1 0 1 0 1 1 1 0 2 -1 1 1 1 1 2 1 -2 -2
: 3 2 0 1 1 1 2 2 2 1 -3 -2 3 3 1 3 3 2
1(1) 4 4 2 4 4 1 -3 -3 3 3 3 0 0 1 3 2 3 3
1 3 1 0 3 1 0 -2 -4 0 3 1 0 3 -3 0 3 0 0
2 1 1 2 1 2 2 2 2 2 2 2 2 1 1 3 0 0
= 4 1 1 1 2 3 3 0 1 1 2 2 4 2 1 2 -1 -2
= 3 1 2 4 2 1 3 1 1 1 2 1 4 1 1 -1 0 1
= 1 2 1 1 1 1 -1 1 1 0 1 1 -3 -1 -1 -1 -1 -2
T - 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16
o 2.27 15 1.06 1.31 1.25 1.07 0.5 0.44 1.38 0.63 0.88 0.69 2.06 1.13 1.38 1.75 0.25 0
Mean
Female Respondents
1_EPA+++ 1_EPA+++ 1_EPA+++ 1_EPA+++ 1_EPA+++ 1_EPA+++
Turn on water Put on some soap Rinse hands Turn off water Dry up hands Goodbye
1- | 12- 14 - 18 -
Responde | 7- 8- 9- 10- Q2 Q2 13- Q3 15 - 16 - 17 - Q4 19 - 20 - 21- 22- 23- 24 -
nt# Q1E Q1P Q1A Q2E P A Q3E P Q3A Q4E Q4P A Q5E Q5P Q5A Q6E Q6P Q6A
1 1 1 1 -1 -1 -1 -2 -1 1 1 1 1 0 0 1 0 0
: 2 1 0 0 -1 1 1 1 1 0 2 1 1 1 0 -1 1 1
2 2 1 1 1 1 1 -1 0 0 -1 1 -1 1 1 0 2 1 -1
: 0 1 1 1 2 2 1 1 1 1 2 2 2 2 2 2 0 0
: 2 1 2 -1 -2 1 -1 1 1 -2 -2 1 -1 2 1 2 1 1
: 3 2 1 3 0 -1 2 -1 -2 2 0 1 3 1 0 2 0 0
3 1 1 1 1 1 0 1 1 1 0 0 3 1 1 3 0 0
! 4 1 2 3 -1 3 0 0 2 2 1 2 3 0 2 4 0 0
: 3 3 2 1 1 2 1 -1 2 2 1 2 1 2 2 2 1 1
° 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
Total
Mean 2.22 1.33 1.22 111 0 1 0.22 0 0.56 0.67 0.67 1 1.56 111 0.89 1.89 0.44 0.22




Category 2: Behavior/identities - request/granny/bow (Expected EPA + - -)

Male Respondents

2 EPA+- 2 EPA+- 2_EPA+- 2_EPA+- 2 EPA+- 2 EPA+-

Turn on water Put on some soap Rinse hands Turn off water Dry up hands Goodbye
39 - -] 42 -

25 - 26 - 27 - 28 - 29 - 30 - 31 - 32 - 33 - 34 - 35 - 36 - 37 - 38 - Q11 40 - Q12 Q12
:?;Sponden QVE Q7P | Q7A | QsE Q8P | Q8A | Q9E | Q9P | Q9A | QI0E | QIOP | Q10A | QIIE | QuIP | A Qu2E | P A
1 3 2 2 0 2 1 2 1 1 2 2 2 3 2 1 1 2 3
2 4 2 -1 2 0 -1 2 2 0 2 -1 -1 3 1 -1 3 -1 -2
3 1 1 2 -2 0 1 4 4 4 4 4 4 4 4 4 2 3 2
4 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 2
5 1 0 0 2 1 -2 2 1 1 3 0 -1 2 0 -1 3 1 1
6 1 0 1 0 0 0 2 -1 2 3 1 1 2 0 1 1 0 1
7 3 3 3 4 4 3 4 4 4 4 4 2 4 3 3 4 3 3
8 4 1 -1 0 0 0 2 0 0 2 -1 -1 4 0 -1 3 0 0
9 2 0 0 0 -1 -1 0 0 0 2 0 -2 2 0 1 1 -1 1
10 2 2 1 2 2 2 2 3 2 3 3 1 1 -1 -3 -2 -3 1
11 3 3 3 1 1 3 4 4 1 2 1 1 4 4 0 1 1 1
12 2 2 0 2 1 0 2 1 0 3 2 0 3 2 0 3 -1 1
13 4 1 2 2 2 2 2 2 1 3 1 1 3 2 1 1 -1 -1
14 4 -1 -2 4 1 2 2 -1 0 2 0 2 4 1 -2 3 -1 -2
15 3 0 1 3 1 1 4 0 1 4 1 1 2 1 1 3 -3 -3
16 1 1 0 -3 -1 -1 1 1 1 1 -1 0 -1 1 -3 -1 0 0
Total 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16
Mean 2.44 1.13 0.75 1.06 0.88 0.69 2.25 1.38 1.19 2.56 1.06 0.69 2.56 1.31 0.125 1.69 0 0.5
Female Respondents

2 EPA+- 2 _EPA+- 2 _EPA+— 2 _EPA+- 2 EPA+- 2_EPA+--

Turn on water Put on some soap Rinse hands Turn off water Dry up hands Goodbye
a1 - | 42 -

25 - 26 - 27 - 28 - 29 - 30 - 31 - 32 - 33 - 34 - 35 - 36 - 37 - 38 - 39 - 40 - Q12 Q12
:?:Sponden Q7E | Q7P | Q7A | Q8E | Q8P | Q8A | Q9E | Q9P | Q9A | QIOE | Q10P | Q10A | QI1E | Q11P | Q11A | Qi2E | P A

1 1 0 1 0 2 1 1 1 0 0 -1 1 1 1 1 1 -1 -1
2 2 1 0 0 1 0 1 0 0 0 2 1 2 1 0 2 -3 -1
3 2 1 1 -2 -1 -1 2 1 1 2 1 1 2 1 1 -2 -2 -2
4 3 2 2 3 2 2 1 1 1 3 2 2 2 1 1 1 1 1
5 1 0 1 2 2 1 3 2 2 3 2 2 3 2 1 1 1 2
6 3 1 1 2 0 -2 2 1 1 2 1 -1 3 1 1 2 0 -1
7 3 1 0 0 0 -2 2 0 0 2 1 1 3 1 1 2 0 0
8 3 0 3 2 0 2 3 -1 1 3 0 2 4 1 2 4 -2 0
9 -1 -2 1 1 1 1 2 2 2 2 2 1 3 2 2 0 1 0
Total 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
Mean 1.89 0.44 1.11 0.89 0.78 0.22 1.89 0.78 0.89 1.89 1.11 1.11 2.56 1.22 1.11 1.22 -0.56 -0.22




Category 3: Behavior/identities - bossy/politician (Expected EPA - ++)

Male Respondents

3_EPA-++ 3_EPA-++ 3_EPA-++ 3_EPA-++ 3_EPA-++ 3_EPA-++
Turn on water Put on some soap Rinse hands Turn off water Dry up hands Goodbye
43 - | 44 - | 45 - | 46 - |47 - |48 - |49 -] 50 - |51 - |52 - |53 -|54 -|5 -5 -]5 -|58 -]59 -]60 -
::espondent QI13E Q13P Q13A Ql4E Q14P Q14A QI15E Q15P Q15A Ql6E Q1l6P Q16A Q17E Q17P Q17A Q18E Q18P Q18A
1 -1 2 2 -1 2 2 -2 2 2 -1 2 1 -2 2 2 -3 3 2
2 0 2 0 -2 3 1 -2 2 1 0 0 1 -1 2 1 -2 3 1
3 0 3 1 -3 0 0 -4 4 4 -4 2 2 -4 2 1 -3 4 1
4 0 1 1 0 1 2 0 2 2 1 0 1 0 1 1 -1 2 1
5 -1 1 1 -1 2 2 -1 2 2 -2 3 3 -2 2 1 -2 2 2
6 -2 -1 0 -1 1 2 -3 1 1 -2 0 1 -2 1 1 -3 1 1
7 0 3 3 -4 4 4 -4 4 4 -4 4 4 -4 4 4 -4 4 4
8 2 2 1 -2 4 2 -3 4 3 -3 4 3 -3 4 2 -3 4 3
9 -2 2 2 -2 1 2 -2 1 2 -2 2 1 -1 1 1 -3 1 2
10 -2 -2 -2 2 -4 2 2 -2 1 1 -1 2 -2 -2 -1 -3 -3 -1
11 2 1 3 3 3 2 1 1 3 2 3 3 2 3 2 1 1 3
12 0 0 0 -3 0 0 -3 -1 0 -2 0 1 -2 -2 0 -4 0 0
13 -1 3 2 -2 3 3 -3 3 3 -3 3 3 -2 3 2 -4 4 3
14 -2 3 0 -3 3 2 -3 4 3 -3 3 3 -3 3 3 -3 3 3
15 4 0 3 1 4 2 1 4 1 -2 3 2 4 4 3 -2 3 -1
16 -3 1 1 -2 3 1 -2 3 2 -2 2 1 -1 1 0 -1 2 2
Total 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16
Mean -0.38 1.31 1.12 -1.25 1.88 1.81 -1.75 2.13 2.13 -1.63 1.88 2 -1.44 1.81 1.44 -2.5 2.13 1.63
Female Respondents
3_EPA-++ 3_EPA-++ 3_EPA-++ 3_EPA-++ 3_EPA-++ 3 _EPA-++
Turn on water Put on some soap Rinse hands Turn off water Dry up hands Goodbye
a3 - 6 - 29 - 52 - 54 - | 55 - 58 - 60 -
Q13 44 - 45 - Q14 47 - 48 - Q15 50 - 51 - Q16 53 - Q16 Q17 56 - 57 - Q18 59 - Q18
Ete:ponde E Q13P Q13A E Q14P Q14A E Q15P Q15A E Q16P A E Q17P Q17A E Q18P A
1 1 1 1 0 1 1 0 1 1 2 1 1 1 1 0 0 1
2 -2 1 -1 -2 2 1 -2 1 1 -2 0 0 -2 2 0 -2 1 1
3 -1 -1 1 -2 1 0 -1 1 1 -1 1 1 -3 1 1 -3 1 1
4 -2 3 2 -2 2 2 -2 2 2 -3 3 3 -2 2 1 -4 3 2
5 2 2 -1 0 3 -1 -4 -4 0 -4 2 | 088 -4 -4 4 2 3 1
6 -1 2 2 -1 2 -1 -1 1 1 2 2 1 -2 1 1 2 2 1
7 2 0 -1 -1 1 0 -1 1 1 1 0 1 -1 1 1 2 2 1
8 1 2 2 -1 3 2 0 2 2 -2 2 2 0 2 2 -2 2 2
9 -2 -2 1 -3 -3 -1 -3 -2 2 -4 -4 -2 -3 -3 -3 -3 -3 -1
Total 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
Mean -0.67 0.44 0.67 -1.33 0.67 0.33 -1.56 0.33 1.22 -1.78 0.89 0.88 -1.78 0.33 0.89 -2.22 1.22 1




Category 4: Behavior/identities - unadventurous/bore (Expected EPA - - -)

Male Respondents

4_EPA—

4_EPA--- 4 _EPA--- 4_EPA--- 4 _EPA--- 4 _EPA---
Turn on water Put on some soap Rinse hands Turn off water Dry up hands Goodbye
62 - 67 - 68 - 69 - 71 - 72 - 74 - 75 - 76 - 7 -
61 - Q19 63 - 64 - 65 - 66 - Q21 Q21 Q21 70 - Q22 Q22 73 - Q23 Q23 Q24 Q24 78 -
:?;sl)onden Q19E P Q19A Q20E Q20P Q20A E P A Q22E P A Q23E P A E P Q24A
1 1 -1 -1 2 1 -1 0 -1 -1 0 3 2 0 1 1 -2 0 -2
2 -2 2 1 -2 -2 -1 -1 -3 -2 -2 0 -2 -1 -3 0 -3 -3 3
3 -3 0 -2 -4 2 1 -4 0 0 2 1 2 -4 -2 -3 -4 -4 -4
4 -1 0 0 0 0 1 0 0 0 0 1 1 -1 0 1 -2 0 0
5 -2 1 1 -1 1 -1 1 1 1 -1 1 1 0 0 0 0 0 -2
6 -2 0 -1 0 0 2 -2 -2 -2 -1 1 1 -1.07 0 -1 -3 -1 -1
7 0 0 0 -2 0 0 -4 0 0 -4 4 4 0 0 0 -3 0 2
8 -4 3 3 -4 3 3 -3 0 -1 0 1 1 -2 1 2 -4 3 4
9 -1 0 0 0 -1 -2 -1 -1 -1 0 0 0 -1 -1 -1 -1 0 1
10 -4 -4 -3 -3 -3 -2 -3 -2 -2 2 2 0 1 -4 -1 0 -1 1
11 -4 -3 4 -2 -2 3 -2 -1 4 3 3 1 1 1 3 -4 -3 4
12 1 -2 0 -2 -4 1 0 -4 0 0 0 0 0 -3 0 -3 -2 0
13 -2 -2 -1 -2 -1 -2 -1 -3 -2 -1 2 2 -1 -3 -2 -2 -2 -1
14 -3 1 -4 -2 -3 -3 0 -2 -2 0 -1 -1 -2 -2 -2 -3 2 2
15 -3 2 2 4 1 2 4 0 3 4 4 1 -3 -3 -2 -2 1 -3
16 -4 1 0 -1 -1 0 -2 -2 1 -1 0 -1 -3 0 1 -4 -2 1
Total 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16
Mean -2.06 -0.13 -0.06 -1.19 -0.56 0.06 -1.13 -1.25 -0.25 0.06 1.38 0.75 -1.07 -1.13 -0.25 -2.5 -0.75 0.31
Female Respondents
4 EPA-- 4 _EPA--- 4_EPA--- 4 EPA-- 4 _EPA--- 4 EPA--
Turn on water Put on some soap Rinse hands Turn off water Dry up hands Goodbye
61 - | 62 - 64 - | 65 - | 66 - |67 -] 68 -] 69 - | 70 - 73 - | 74 - |75 - | 76 - |77 -] 718 -
Q19 | Q9 |63 -| Q20 | Q2 |00 |Q2a |Qu Q21 | Q22 71 - |72 -| Q23 | Qa3 | Qs Q24 | Q24 | Q24
:?:SDonden E P Ql9A | E P A E P A E Q22P | Q22A | E P A E P A
1 -1 -1 -1 1 -1 -1 1 -1 -1 1 1 1 0 -1 -1 0 -2 -2
2 0 0 0 -1 0 -1 -2 1 -1 -1 1 0 1 0 1 -2 -1 0
3 -1 -1 -1 -1 1 1 -1 -3 -1 0 1 -1 1 -2 -1 -2 -2 -2
4 -3 1 1 0 -1 -1 -2 1 1 -1 1 1 -1 -2 1 -4 3 2
5 -4 -4 3 -3 -2 1 2 1 1 -2 -1 0 -3 -3 3 -3 2 3
6 -3 2 1 1 -1 -1 -3 -2 1 -1 1 -2 -2 -2 -2 0 1 1
7 1 -2 0 2 1 0 0 -3 0 -1 1 1 -1 -2 0 -2 -2 0
8 -2 2 1 0 0 1 1 0 2 0 2 2 0 0 1 0 2 0
9 -3 -2 1 -1 -1 1 -4 -4 -4 -2 -2 1 -3 -3 -3 -4 -4 -2
Total 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
Mean -1.78 -0.56 0.56 -0.22 -0.44 0 -0.89 -1.11 -0.22 -0.78 0.56 0.33 -0.89 -1.67 -0.11 -1.89 -0.33 0




Category 5: Behavior/identities impatient/teenager/little brother (Expected EPA + - +)

Male Respondents

5_EPA+-+ 5_EPA+-+ 5_EPA+-+ 5_EPA+-+ 5_EPA+-+ 5_EPA+-+
Turn on water Put on some soap Rinse hands Turn off water Dry up hands Goodbye
79 - 81 - 82 - 83 - 84 - 85 - 86 - 87 - 88 - 90 - 91 - 92 - 93 - 94 - 95 - 96 -
Q25 80 - Q25 Q26 Q26 Q26 Q27 Q27 Q27 Q28 89 - Q28 Q29 Q29 Q29 Q30 Q30 Q30
Fssponden E Q25P A E P A E P A E Q28P A E P A E P A
1 1 1 2 0 2 1 1 -1 2 0 2 2 2 2 1 2 -1 0
2 1 -1 0 2 0 1 3 1 0 1 1 0 3 2 1 2 -2 1
3 -4 2 2 -1 3 2 0 -1 1 0 4 3 1 1 1 -2 -1 -1
4 1 0.73 1 0 2 1 1 0 1 0 1 1 0 0 0 0 0 1
5 3 1 1 1 1 1 2 1 1 3 3 3 2 1 1 2 1 1
6 2 1 1 0 0 0 2 1 2 0.4 1.27 1.4 2 0 1 2 0 1
7 -4 4 3 -4 4 4 4 4 4 -3 4 3 -3 3 3 -3 3 3
8 0 0 1 -2 3 2 2 0 1 2 1 1 2 1 1 3 0 0
9 1 1 1 1 1 1 0 0 2 0 0 1 0 0 1 0 0 0
10 -3 2 2 0 1 0 2 2 2 1 -2 1 2 2 2 0 1 1
11 2 2 2 2 2 3 0 0 2 1 0 1 3 2 1 2 2 3
12 -2 0 0 -1 1 0 2 2 0 -1 0 0 1 1 0 1 1 1
13 0 2 2 1 2 2 1 1 1 0 2 1 2 2 2 1 -2 0
14 1 -2 -1 2 2 3 2 2 3 2 2 3 1 2 2 2 2 -2
15 1 3 1 1 3 1 4 0 1 2 3 1 3 1 2 1 -2 0
16 0 -1 1 1 2 1 -1 1 1 -2 -2 0 -1 1 1 1 3 1
Total 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16
Mean 0 0.73 0.94 0.06 1.81 1.44 1.31 0.81 1.5 0.4 1.27 1.4 1.25 1.31 1.25 0.88 0.31 0.63
Female Respondents
5_EPA+-+ 5_EPA+-+ 5_EPA+-+ 5_EPA+-+ 5 _EPA+-+ 5_EPA+-+
Turn on water Put on some soap Rinse hands Turn off water Dry up hands Goodbye
83 - 85 - | 86 - %2 - 95 - | 9 -
79 - 80 - 81 - 82 - Q26 84 - Q27 Q27 87 - 88 - 89 - 90 - 91 - Q29 93 - 94 - Q30 Q30
Ete;iponde Q25E Q25P Q25A Q26E P Q26A E P Q27A Q28E Q28P Q28A Q29E P Q29A Q30E P A
1 1 1 1 1 1 1 1 -1 -1 1 2 1 1 -1 0 0 -1 -1
2 1 1 1 1 1 1 1 -1 -1 1 1 0 2 -2 1 1 -1 -1
3 -2 1 1 -1 1 1 1 -1 1 -1 1 -2 1 -1 1 1 -1 -1
4 2 3 2 2 3 2 2 1 1 -2 2 2 2 1 1 2 1 1
5 0 -1 4 -1 0 1 0 1 0 3 1 1 2 2 2 0 0 0
6 1 1 1 1 -1 0 2 -1 -1 1 2 1 2 -1 -2 2 0 0
7 -1 2 0 0 1 1 0 1 2 0 2 0 0 1 1 0 -2 0
8 1 2 2 3 2 2 3 -1 1 1 2 2 3 -2 2 3 -2 0
9 3 2 1 1 1 1 -1 -1 -1 1 2 1 1 1 1 1 1 0
Total 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
Mean 0.67 1.33 1.44 0.78 1 1.11 1 -0.33 0.11 0.56 1.67 0.67 1.56 -0.22 0.78 1.11 -0.56 -0.22




C. RAW DATA FOR COUNTRY BASED SUBSET

Category 1: Behavior/identities - discipline/big sister/supervise (Expected EPA +++)

Canadian Respondents

1_EPA+++ 1_EPA+++ 1_EPA+++ 1_EPA+++ 1_EPA+++ 1_EPA+++
Turn on water Put on some soap Rinse hands Turn off water Dry up hands Goodbye
Responden 7- 8- 9- 10 - 11- 12 - 13- 14 - 15- 16 - 17 - 18 - 19- 20- 21- 22 - 23 - 24 -
t# Q1E Q1P Q1A Q2E Q2P Q2A Q3E | Q3P Q3A Q4E | Q4P Q4A Q5E Q5P Q5A Q6E Q6P | Q6A
1 4 3 3 1 1 2 0 1 2 2 1 2 2 2 2 3 1 1
2 3 2 2 1 0 1 1 1 2 1 1 1 3 1 2 2 1 2
3 1 2 -1 0 -2 0 3 0 0 0 1 0 2 1 0 2 0 -2
4 -4 1 -1 2 2 1.36 0 0 0 0 0 0 3 3 3 1 -1 -1
5 0 1 1 1 2 2 1 1 1 1 2 2 2 2 2 2 0 0
6 3 2 1 3 0 -1 2 -1 -2 2 0 1 3 1 0 2 0 0
7 4 4 4 1 3 2 -3 3 3 -3 1 1 3 3 3 4 2 0
8 4 0 -1 -2 2 2 -1 2 2 1 1 1 3 2 1 2 0 -1
9 3 2 0 1 1 1 2 2 2 1 -3 -2 3 3 1 3 3 2
10 4 4 2 4 4 1 -3 -3 3 3 3 0 0 1 3 2 3 3
11 3 1 0 3 1 0 -2 -4 0 3 1 0 3 -3 0 3 0 0
12 2 1 1 2 1 2 2 2 2 2 2 2 2 1 1 3 0 0
13 4 1 1 1 2 3 3 0 1 1 2 2 4 2 1 2 -1 -2
14 3 1 1 1 1 1 0 1 1 1 0 0 3 1 1 3 0 0
15 3 1 2 4 2 1 3 1 1 1 2 1 4 1 1 -1 0 1
16 1 2 1 1 1 1 -1 1 1 0 1 1 -3 -1 -1 -1 -1 -2
17 4 1 2 3 -1 3 0 0 2 2 1 2 3 0 2 4 0 0
18 3 3 2 1 1 2 1 -1 2 2 1 2 1 2 2 2 1 1
Total 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18
Mean 2.5 1.78 1.11 1.56 1.17 1.35 0.44 0.33 1.28 1.11 0.94 0.89 2.28 1.22 1.33 2.11 0.44 0.11
Category 2: Behavior/identities - request/granny/bow (Expected EPA + - -)
Canadian Respondents
2_EPA+-- 2_EPA+-- 2_EPA+-- 2_EPA+-- 2_EPA+-- 2_EPA+--
Turn on water Put on some soap Rinse hands Turn off water Dry up hands Goodbye
Respondent | 25 - 26 - 27 - 28 - 29 - 30 - 31 - 32 - 33 - 34 - 35 - 36 - 37 - 38 - 39 - |40 - | 41 - | 42 -
# Q7E Q7P Q7A Q8E Q8P Q8A Q9E Q9P Q9A QI0E | Q10P | Q10A | QUIE | Q11P | Q1A | QI2E Q12P | Q12A
1 0 0 1 -1 0 -1 0 0 0 1 1 0 3 2 2 -3 -1 -1
2 3 2 2 0 2 1 2 1 1 2 2 2 3 2 1 1 2 3
3 4 2 -1 2 0 -1 2 2 0 2 -1 -1 3 1 -1 3 -1 -2
4 1 1 2 -2 0 1 4 4 4 4 4 4 4 4 4 2 3 2
5 3 2 2 3 2 2 1 1 1 3 2 2 2 1 1 1 1 1
6 3 1 1 2 0 -2 2 1 1 2 1 -1 3 1 1 2 0 -1
7 3 3 3 4 4 3 4 4 4 4 4 2 4 3 3 4 3 3
8 4 1 -1 0 0 0 2 0 0 2 -1 -1 4 0 -1 3 0 0
9 2 2 1 2 2 2 2 3 2 3 3 1 1 -1 -3 -2 -3 1
10 3 3 3 1 1 3 4 4 1 2 1 1 4 4 0 1 1 1
11 2 2 0 2 1 0 2 1 0 3 2 0 3 2 0 3 -1 1
12 4 1 2 2 2 2 2 2 1 3 1 1 3 2 1 1 -1 -1
13 4 -1 -2 4 1 2 2 -1 0 2 0 2 4 1 -2 3 -1 -2
14 3 1 0 0 0 -2 2 0 0 2 1 1 3 1 1 2 0 0
15 3 0 1 3 1 1 4 0 1 4 1 1 2 1 1 3 -3 -3
16 1 1 0 -3 -1 -1 1 1 1 1 -1 0 -1 1 -3 -1 0 0
17 3 0 3 2 0 2 3 -1 1 3 0 2 4 1 2 4 -2 0
18 -1 -2 1 1 1 1 2 2 2 2 2 1 3 2 2 0 1 0
Total 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18
Mean 25 1.06 1 1.22 0.89 0.72 2.28 1.33 1.11 25 1.22 0.94 2.89 1.56 0.5 15 -0.11 0.11




Category 3: Behavior/identities - bossy/politician (Expected EPA - ++)

Canadian Respondents
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Category 4: Behavior/identities - unadventurous/bore (Expected EPA - - -)

Canadian Respondents
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Category 5: Behavior/identities - impatient/teenager/little brother (Expected EPA + - +)

Canadian Respondents

5_EPA+-+ 5_EPA+-+ 5_EPA+-+ 5_EPA+-+ 5_EPA++ 5_EPA++

Turn on water Put on some soap Rinse hands Turn off water Dry up hands Goodbye

79 - 85 -

Q25 80 - 81 - 82 - 83 - 84 - Q27 86 - 87 - 88 - 89 - 90 - 91 - 92 - 93 - 94 - 95 - 96 -
Ete;ponde E Q25P Q25A Q26E Q26P Q26A E Q27P Q27A Q28E Q28P Q28A Q29E Q29P Q29A Q30E Q30P Q30A
1 -3 -1 -1 -1 1 1 0 0 0 0.24 1.47 1.29 2 0 1 1.06 0.12 0.47
2 1 1 2 0 2 1 1 -1 2 0 2 2 2 2 1 2 -1 0
3 1 -1 0 2 0 1 3 1 0 1 1 0 3 2 1 2 -2 1
4 -4 2 2 -1 3 2 0 -1 1 0 4 3 1 1 1 -2 -1 -1
5 2 3 2 2 3 2 2 1 1 -2 2 2 2 1 1 2 1 1
6 1 1 1 1 -1 0 2 -1 -1 1 2 1 2 -1 -2 2 0 0
7 -4 4 3 -4 4 4 4 4 4 -3 4 3 -3 3 3 -3 3 3
8 0 0 1 -2 3 2 2 0 1 2 1 1 2 1 1 3 0 0
9 -3 -2 -2 0 1 0 -2 2 2 1 -2 1 2 2 2 0 1 1
10 2 2 2 2 2 3 0 0 2 1 0 1 3 2 1 2 2 3
11 -2 0 0 -1 1 0 2 2 0 -1 0 0 1 1 0 1 1 1
12 0 2 2 1 2 2 1 1 1 0 2 1 2 2 2 1 -2 0
13 1 -2 -1 2 2 3 2 2 3 2 2 3 1 2 2 2 2 -2
14 -1 2 0 0 1 1 0 1 2 0 2 0 0 1 1 0 -2 0
15 1 3 1 1 3 1 4 0 1 2 3 1 3 1 2 1 -2 0
16 0 -1 1 1 2 1 -1 1 1 -2 -2 0 -1 1 1 1 3 1
17 1 2 2 3 2 2 3 -1 1 1 2 2 3 -2 2 3 -2 0
18 3 2 1 1 1 1 -1 -1 -1 1 2 1 1 1 1 1 1 0
Total 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18
Mean -0.22 0.94 0.89 0.39 1.78 1.5 1.22 0.56 1.11 0.24 1.47 1.29 1.44 1.11 1.17 1.06 0.12 0.47




D. EIGEN VALUE Q-CORRELATION ANALYSIS
All Respondents' Data Set

Eigen Values Eigenvalue Eigen Eigenvalue Eigen Eigenvalue ratios
E ratios for E Values P ratios for P Values A for A
71.9625 8.518 22.617 1.522 14.7728 1.914
8.4486 1.360 14.8572 2.948 7.7192 1.789
6.2101 1.227 5.0394 1.035 4.3158 1.614
5.0596 1.361 4.8701 1.352 2.6738 1.045
3.7165 1.006 3.6014 1.238 2.5585 1.115
3.6934 1.266 2.9097 1.177 2.295 1.142
2.9167 1.223 2.4722 1.306 2.0088 1.298
2.3848 1.102 1.8925 1.290 1.5473 1.200
2.1649 1.234 1.4673 1.211 1.2892 1.071
1.7537 1.158 1.2115 1.117 1.2035 1.257
1.515 1.375 1.0848 1.229 0.9574 1.150
1.1017 1.195 0.8829 1.032 0.8323 1.029
0.922 1.066 0.8557 1.241 0.8085 1.303
0.8646 1.172 0.6894 1.167 0.6205 1.066
0.7378 1.149 0.5907 1.169 0.5822 1.331
0.642 1.299 0.5055 1.467 0.4375 1.305
0.4941 1.307 0.3445 1.454 0.3352 1.211
0.3779 1.051 0.2369 1.229 0.2769 1.304
0.3595 1.273 0.1927 1.096 0.2123 1.749
0.2825 1.467 0.1759 1.228 0.1214 1.296
0.1926 1.243 0.1432 2.245 0.0937 1.083
0.1549 1.727 0.0638 1.384 0.0865 1.274
0.0897 1.431 0.0461 1.450 0.0679 1.460
0.0627 2.297 0.0318 1.631 0.0465 3.207
0.0273 2.022 0.0195 2.074 0.0145 2.339
0.0135 1.195 0.0094 1.958 0.0062 1.590
0.0113 0.0048 0.0039




Male Respondents' Data Set

Eigen Values Eigenvalue Eigen Eigenvalue Eigen Eigenvalue ratios
E ratios for E Values P ratios for P Values A for A
46.9365 6.438 16.3927 1.726 11.1423 1.760
7.2909 1.413 9.4958 2.343 6.3324 1.945
5.1594 1.158 4.0521 1.075 3.2553 1.546
4.4556 1.295 3.7699 1.766 2.1053 1.155
3.4407 1.319 2.1349 1.318 1.8227 1.257
2.609 1.295 1.6201 1.055 1.4501 1.386
2.0141 1.424 1.5359 1.625 1.0463 1.081
1.4141 1.131 0.945 1.085 0.9678 1.410
1.25 1.483 0.8709 1.282 0.6865 1.321
0.843 1.537 0.6794 1.359 0.5196 1.103
0.5486 1.266 0.4999 1.599 0.4709 1.344
0.4333 1.278 0.3126 1.331 0.3504 1.321
0.339 1.437 0.2348 1.552 0.2653 1.652
0.2359 1.422 0.1513 1.085 0.1606 1.673
0.1659 1.659 0.1395 2.593 0.096 1.801
0.1 0.0538 0.0533
Eemale Respondents' Data Set
Eigen Values Eigenvalue Eigen Eigenvalue Eigen Eigenvalue ratios
E ratios for E Values P ratios for P Values A for A
21.7636 8.162 7.0262 1.199 3.5006 1.700
2.6666 1.181 5.8595 1.697 2.059 1.377
2.2581 1.836 3.4531 2.906 1.4955 1.072
1.2302 1.196 1.1884 1.104 1.3952 1.477
1.0288 1.356 1.0765 1.708 0.9446 2.028
0.7587 1.109 0.6303 1.062 0.4657 1.440
0.684 1.342 0.5934 1.655 0.3234 1.310
0.5098 2.409 0.3586 1.684 0.2468 1.368
0.2116 0.2129 0.1804
Canadian Respondents' Data Set
Eigen Values Eigenvalue Eigen Eigenvalue Eigen Eigenvalue ratios
E ratios for E Values P ratios for P Values A for A
58.8055 7.148 19.544 1.522 11.5081 1.610
8.2272 1.583 12.8412 2.769 7.1478 1.982
5.1961 1.110 4.6383 1.186 3.607 1.460
4.6829 1.341 3.9095 1.487 2.47 1.162
3.4908 1.176 2.6293 1.101 2.1257 1.370
2.9688 1.232 2.389 1.439 1.5514 1.079
241 1.088 1.6598 1.015 1.4375 1.241
2.2151 1.575 1.6353 1.403 1.1584 1.272
1.4061 1.206 1.1653 1.299 0.9105 1.244
1.1662 1.366 0.8971 1.378 0.7319 1.230
0.8539 1.141 0.6512 1.142 0.5951 1.349
0.7485 1.114 0.57 1.162 0.4411 1.154
0.6718 1.356 0.4907 1.277 0.3821 1.359
0.4955 1.487 0.3843 1.251 0.2812 1.508
0.3332 1.299 0.3072 1.719 0.1865 1.372
0.2566 1.337 0.1787 1.070 0.1359 1.515
0.1919 1.104 0.167 3.193 0.0897 2.215
0.1739 0.0523 0.0405




Expected EPA category based Data Set

Category 1: Expected EPA +++

Eigen Values Eigenvalue Eigen Eigenvalue Eigen Eigenvalue ratios
E ratios for E Values P ratios for P Values A for A
31.655 2.231 17.0676 1.731 12.629 2.045
14.1932 1.523 9.8611 1.388 6.1757 1.089
9.3207 1.634 7.1038 1.112 5.6727 1.854
5.7028 1.304 6.3896 2.725 3.0593 1.986
4.3723 2.3444 1.5405
Category 2: Expected EPA + - -
Eigen Values Eigenvalue Eigen Eigenvalue Eigen Eigenvalue ratios
E ratios for E Values P ratios for P Values A for A
19.5854 2.475 15.4028 2.315 10.901 1.064
7.9122 1.101 6.6536 1.113 10.2441 2.044
7.1891 1.632 5.9774 1.589 5.0111 1.330
4.4053 2.482 3.7607 1.104 3.7676 2.008
1.7746 3.4055 1.8761
Category 3: Expected EPA - ++
Eigen Values Eigenvalue Eigen Eigenvalue Eigen Eigenvalue ratios
E ratios for E Values P ratios for P Values A for A
22.5094 3.018 11.8913 1.912 8.3033 1.197
7.4577 1.086 6.2188 1.333 6.9361 1.461
6.8647 1.547 4.6649 1.553 4.7461 1.480
4.4373 1.877 3.0043 2.219 3.2075 1.573
2.3642 1.354 2.0394
Category 4: Expected EPA - - -
Eigen Values Eigenvalue Eigen Eigenvalue Eigen Eigenvalue ratios
E ratios for E Values P ratios for P Values A for A
31.1536 1.899 29.2584 1.713 26.2029 2.003
16.4011 1.501 17.0768 1.229 13.0809 1.478
10.923 1.387 13.895 2.250 8.8491 1.793
7.8772 1.683 6.1743 1.520 4.9357 1.281
4.6799 4.0632 3.8536
Category 5: Expected EPA + - +
Eigen Values Eigenvalue Eigen Eigenvalue Eigen Eigenvalue ratios
E ratios for E Values P ratios for P Values A for A
19.3613 1.764 28.0183 3.519 10.2582 1.283
10.9757 1.490 7.9616 1.465 7.9976 1.903
7.3657 1.584 5.436 1.364 4.2037 1.778
4.649 2.373 3.9844 1.649 2.3648 1.281
1.9595 2.4166 1.8463
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Male Respondents' Data Set - E dimension

1.0

0.7

0.5

0.6

0.6

0.9

0.6

0.7

0.8

0.3

0.2

0.8

0.8

0.8

0.4

0.4

1.0

0.6

0.6

0.7

0.8

0.6

0.8

0.7

0.3

0.3

0.6

0.8

0.9

0.4

0.5

1.0

0.4

0.5

0.6

0.6

0.7

0.6

0.4

0.4

0.7

0.7

0.6

0.5

0.3

1.0

0.5

0.7

0.5

0.6

0.6

0.3

0.5

0.5

0.6

0.6

0.5

0.6

1.0

0.8

0.5

0.7

0.7

0.3

0.3

0.6

0.8

0.8

0.4

0.4

1.0

0.6

0.8

0.8

0.4

0.4

0.7

0.8

0.8

0.4

0.5

1.0

0.6

0.6

0.3

0.2

0.8

0.7

0.6

0.3

0.2

1.0

0.7

0.4

0.5

0.7

0.8

0.8

0.4

0.4

Male Respondents' Data Set - P dimension

1.0

0.5

0.5

0.6

0.3

0.4

0.6

0.2

0.2

0.0

0.4

0.3

0.7

0.2

0.4

0.2

1.0

0.4

0.5

0.4

0.4

0.5

0.3

0.4

0.0

0.3

0.4

0.7

05

0.4

05

1.0

0.7

0.4

0.3

0.5

0.1

0.4

0.0

0.3

0.2

0.6

0.2

0.3

0.1

1.0

0.2

0.4

0.6

0.2

0.4

0.0

0.3

0.3

0.7

0.4

0.4

0.3

1.0

0.3

0.4

0.5

0.5

0.1

0.0

0.5

05

0.6

0.3

1.0

0.6

0.2

0.2

0.1

0.1

0.1

0.4

0.2

0.4

0.2

1.0

0.0

0.4

0.4

0.5

0.6

0.8

0.4

0.4

0.4

1.0

0.5

-0.2

-0.4

0.3

05

0.6

0.4

Male Respondents' Data Set - A dimension

1.0

0.5

0.7

0.3

0.5

0.5

0.3

0.0

-0.1

1.0

-0.3

-0.2

0.2

-0.2

0.3

0.7

0.5

0.1

0.3

-0.1

0.3

05

-0.1

0.5

1.0

0.3

0.3

0.4

0.5

0.1

0.1

0.0

0.5

0.2

0.3

-0.2

1.0

0.3

0.6

05

0.3

0.2

-0.3

0.2

0.3

0.2

-0.1

0.1

1.0

0.2

0.5

0.2

0.5

0.1

0.0

0.1

0.4

0.2

0.2

0.4

0.3

0.4

-0.4

0.1

0.4

0.2

0.2

-0.1

1.0

0.0

0.7

0.4

0.0

0.7

0.6

0.2

1.0

0.4

-0.1

0.4

0.1

0.1

0.3

-0.2

0.5

1.0

0.4

0.2

0.6

0.8

0.8

0.4

0.4

1.0

0.2

0.2

0.6

0.7

0.6

0.5

0.5

0.0

0.4

1.0

0.5

0.3

0.5

0.4

0.1

0.2

1.0

0.3

0.4

0.1

-0.1

-0.1

1.0

0.4

0.4

0.3

0.3

0.6

1.0

0.0

0.1

0.3

05

-0.2

0.1

1.0

0.7

0.5

0.1

0.1

0.4

1.0

0.8

0.7

0.4

0.3

0.2

1.0

0.4

0.3

0.1

0.3

1.0

0.9

0.4

0.5

1.0

-0.3

-0.3

-0.2

0.0

1.0

0.5

0.7

0.4

1.0

0.5

0.5

1.0

0.7

0.3

0.2

1.0

0.5

0.5

1.0

0.4

1.0

1.0

1.0

1.0



Female Respondents' Data Set - E dimension

1.0

0.1 1.0

0.2 0.5 1.0

0.2 0.7 0.6 1.0

0.3 0.5 0.5 0.6 1.0

0.3 0.7 0.6 0.8 0.6 1.0

0.4 0.4 0.6 0.5 0.4 0.6 1.0

0.5 0.7 0.7 0.8 0.7 0.8 0.6 1.0

0.3 0.7 0.5 0.8 0.7 0.8 0.5 0.8
Female Respondents' Data Set - P dimension

1.0

0.5 1.0

0.5 0.5 1.0

04 0.2 0.3 1.0

-0.1 -0.2 -0.1 0.2 1.0

0.5 0.3 0.5 0.6 0.0 1.0

0.4 0.3 0.8 0.3 0.1 0.3 1.0

0.5 0.6 0.4 0.5 -0.3 0.6 0.2 1.0

0.2 0.0 0.3 0.0 0.3 0.0 0.4 -0.4
Female Respondents' Data Set - A dimension

1.0

0.3 1.0

04 0.2 1.0

04 0.3 0.1 1.0

-0.2 0.2 -0.1 -0.1 1.0

0.3 -0.2 0.2 0.3 0.1 1.0

0.0 0.2 0.5 0.0 0.0 -0.1 1.0

0.6 0.3 0.5 0.5 -0.2 0.1 0.2 1.0

0.3 0.2 0.2 0.0 -0.2 0.0 0.0 0.2

1.0

1.0

1.0



Canadian Respondents' Data Set - E dimension
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Data Set - P dimension
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Canadian Respondents' Data Set - A dimension

1.0

0.5

0.4

0.0

0.0

0.4

-0.3

0.1

0.5

0.3

0.4

0.4

0.5

0.4

0.6

0.3

0.2

0.0

0.3

0.3

0.3

0.5

0.1

1.0

0.2

0.1

0.5

0.0

0.5

0.2

0.3

0.3

0.5

0.4

1.0

0.3

0.4

0.2

0.2

0.0

0.6

0.6

0.0

0.3

0.5

0.0

1.0

0.1

0.0

0.2

0.1

0.1

0.0

1.0

0.0

0.4

0.0

0.7

0.6

0.3

0.1

0.2

0.3

0.2

1.0

0.4

0.1

0.1

0.3

0.1

1.0

0.0

0.1

0.3

0.5

0.1

1.0

0.7

0.2

0.3

0.2

0.6

0.3

1.0

0.4

0.1

0.4

0.4

0.0

1.0

0.1

0.1

0.2

0.0

1.0



F. PEARSON'S R-CORRELATION ANALYSIS FOR EXPECTED EPA CATEGORIES

Category 1: Expected EPA +++ Respondents’ Data Set - E dimension
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Category 1: Expected EPA +++ Respondents’ Data Set - P dimension
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Category 2: Expected EPA + - - Respondents' Data Set - E dimension

1.0

0.7

0.0

0.5

0.0

0.0

0.2

0.6

0.6

0.8

0.3

0.7

0.6

0.0

0.3

0.5

0.6

0.7

0.2

0.7

0.1

0.5

0.2

0.1

0.7

1.0

0.6

0.7

0.6

0.6

0.8

0.5

0.6

0.9

0.0

0.2

0.8

0.8

0.7

0.2

0.8

0.2

0.7

0.7

0.5

0.1

1.0

0.6

0.8

0.4

0.2

0.0

0.5

0.6

1.0

0.4

0.2

0.9

0.3

0.9

0.7

0.6

0.1

0.2

0.5

0.4

0.0

0.6

0.5

0.1

0.7

0.2

0.7

0.6

0.6

1.0

0.9

0.6

0.6

0.0

0.0

0.1

1.0

0.6

0.4

0.2

0.1

1.0

0.0

0.1

0.7

0.6

0.1

0.3

0.8

0.6

0.5

0.4

0.2

0.9

0.1

0.8

0.8

0.1

0.3

0.3

0.0

0.9

0.5

0.5

0.1

0.5

0.0

0.6

0.8

0.4

0.8

0.2

0.1

0.3

0.3

1.0

0.7

0.7

0.0

0.3

0.5

0.3

0.5

0.5

0.3

0.5

0.4

0.7

0.4

0.6

1.0

0.1

0.5

0.5

0.5

0.5

0.6

0.8

0.0

0.7

0.7

0.2

0.8

0.2

0.4

1.0

0.0

0.0

0.5

0.5

0.2

0.1

0.0

0.2

0.2

0.0

0.9

1.0

0.8

0.7

0.1

0.6

0.0

0.7

0.1

0.7

1.0

0.7

0.5

0.4

0.4

0.2

1.0

0.1

0.2

0.6

0.7

0.2

0.7

0.4

0.5

0.0

1.0

0.3

0.7

0.2

0.4

0.3

0.3

0.5

0.3

0.4

0.0

0.7

0.4

1.0

0.3

1.0

0.7

0.7

0.0

1.0

0.5

0.0

1.0

0.2

1.0

0.2

1.0



Category 2: Expected EPA + - - Respondents' Data Set - P dimension
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Category 2: Expected EPA + - - Respondents' Data Set - A dimension
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Category 5: Expected EPA + - + Respondents' Data Set - A dimension
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