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Abstract. The field of personal visualization has seen significant advancements,
driven by increased personal data and interest in self-improvement. While
traditional personal visualization tools focus on behavior tracking, this paper
explores an innovative approach to visualizing personal values aligned with users'
professional mental models. We present the development of a tool that uses the
stock market metaphor to represent individual values, leveraging the business
backgrounds of the co-authors. Data collected over a year tracked four values:
wisdom, security, curiosity, and love. These values were visualized as stocks,
reflecting their daily fluctuations and overall trends. Our work demonstrates that
aligning personal visualization tools with a familiar metaphor enhances user
engagement and personal development, suggesting new directions for personal
visualization research and for one’s approach to life.

Keywords: Personal Visualization, Personal Values, Visualization Tool, Dynamic
Values Tracking

1. Introduction

The field of personal visualization (PV) has experienced remarkable growth in
recent years, driven by the proliferation of personal data and a rising interest in self-
tracking and self-improvement. PV empowers users to engage with their own data,
promoting self-reflection and providing valuable insights into various aspects of their
lives [1, 2]. While most PV applications primarily focus on tracking (and possibly,
changing) behaviors, there is a burgeoning interest in extending PV to represent
individual values. Furthermore, aligning PV tools with users' preferences—whether in
terms of personality, cognitive styles, or professional mental models—can significantly
enhance the intuitiveness and impact of these visualizations.

In this paper, we present a project wherein we developed a tool to capture and
represent personal values in alignment with an individual's professional mental model.
Specifically, we utilized the stock market as a metaphor, consistent with the business
backgrounds of the co-authors. This metaphor offered a familiar and dynamic
framework for visualizing personal values. We term this endeavor the “Market of True
Matters”, acknowledging the profound connection between personal values and
professional life.

The remainder of this paper is structured as follows: first, we review relevant
literature on PV, with a focus on the distinctions between behavioral and value-based
visualization and the importance of customization according to a user's professional
mental model. Next, we detail the development of our tool designed to capture data
about personal values, showcasing the visualizations created to represent these
values similarly to tracking stock progression. We then discuss lessons learned from
this endeavor. Finally, we offer concluding thoughts, acknowledge limitations in our
work, and suggest ideas for future research.
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2. Literature Review

Personal visualization is a type of visualization where users interact with their
own data to self-reflect and draw insights about themselves [1]. The field of PV is
rapidly evolving, with much research focused on designing tools that enable
individuals to gain awareness, explore, and learn from data related to their personal
contexts. Huang and colleagues [2] highlight PV's potential to empower individuals by
providing insights into various aspects of their lives, such as fitness [3], energy
consumption [4], sleep patterns [5], and dietary intake [6], among other areas.

Most PV applications focus on tracking behaviors, providing significant utility in
promoting self-awareness and possibly changing behaviors and habits [7]. This focus
on behavior tracking has been instrumental in areas such as health and wellness,
where users can monitor their progress and make informed decisions about their
lifestyles. For instance, health apps have gained popularity for their ability to track
physical activity, diet, and other health metrics, providing users with personalized
feedback that can motivate positive changes [3].

However, PV can be expanded beyond behaviors to include the representation
of individual values, an area that has not yet been thoroughly explored. This gap
presents a unique opportunity to develop tools that visualize something much more
intrinsic, i.e., personal values, thereby enriching the PV landscape and providing
individuals with a deeper understanding of their personal motivations and priorities.
Visualizing personal values can help individuals reflect on how their core beliefs and
priorities may affect their life choices, potentially leading to more fulfilling lives [8].

Previous literature has established that users’ perceptions and preferences
regarding different PVs vary strongly, rendering a one-size-fits-all approach
unsuitable. For example, Schneider and colleagues found that personalizing
visualizations to align with users' preferences and traits resulted in higher satisfaction
and more effective data interpretation [8]. Another example can be found in the work
conducted by Healey and Enns [9], who suggest that cognitive load can be
significantly reduced when visualizations are designed in a way that aligns with the
user’s natural way of processing information. Such an alignment not only improves
comprehension, but also enhances the overall user experience by making interactions
with the data more intuitive and less cognitively demanding.

Building on this foundation, it is crucial to also consider individuals' mental
frameworks, shaped by their professional training and education, as these may
significantly impact their preferences for PV types. For instance, a marketer might
find infographics most relatable, while an architect may prefer blueprints. Aligning a
PV with one’s mental framework allows individuals to more quickly and accurately
understand what a given visualization represents. As Lee and colleagues argue, “it
does not matter what visualizations are used and what the underlying stories are if
the visualizations do not make sense to the users and audience” [10]. Aligning a PV
with an individual’'s mental framework reduces the need for constructing and
questioning a frame, two major cognitive tasks required when people make sense of
unfamiliar information visualizations [10].

These insights underscore the importance of tailoring PV tools to the cognitive
and professional contexts of users, ensuring that the visualizations are intuitive and
meaningful to them. Our work seeks to extend the current research by focusing on
the representation of personal values through PV, utilizing a metaphor that resonates
strongly with individuals from the business world: the stock market. The stock market
metaphor offers a familiar and intuitive framework for business professionals to
understand and engage with their personal values. This innovative approach
leverages the dynamic and fluctuating nature of stock markets to mirror the evolving
importance of individual values. By using a metaphor that business professionals are
already familiar with, the visualization of personal values can become more accessible
and engaging for this demographic.

Ultimately, by bridging the gap between behavioral PV and value-based PV, and
by aligning the type of PV to the individual’s professional mental model (in this case,
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the stock market), we extend the PV literature into novel areas. This approach not
only broadens the application of PV but also enhances its relevance and impact by
making it more personalized and contextually appropriate for diverse user groups. As
the field continues to evolve, incorporating these nuanced understandings will be
crucial for developing more effective and meaningful PV tools.

3. Data and Methodology

The initial step of our approach involved gathering data on individual personal
values over time. The first author, a business student in her final year of higher
education, undertook this data collection daily throughout the entire year of 2022.
That year held particular significance for her, given that she was at a pivotal juncture,
about to complete her education and embark on a new chapter of her life. She referred
to that time as "the hardest, weirdest, most humbling-beautiful-remarkable year of
my life”. Right from the beginning of the project, she identified and selected four core
values that were of paramount importance to her: wisdom, security, curiosity, and
love. Each of these values was chosen because they individually represented a distinct
dimension of her identity and collectively had the potential to weave a unique, data-
based narrative about what she deemed most important at that stage in her life. Each
of these four values was symbolized by a stock, labeled with a unique four-letter
identifier. These values (stocks) are explained in the following sections.

Wisdom (WSDM)

Defined as the pursuit of growth, wisdom is associated with the acquisition of
knowledge, perspective, and experience. The value is represented by the color green,
symbolizing vigor, depth, and health.

A day with a high WSDM rating likely includes reflecting, learning, reading,
encountering a new frame of reference, reevaluation of a problem, an insightful
conversation, and thought-provoking observations. A day with a low WSDM rating
likely includes isolation, close-mindedness, stubbornness, egotism, and foolish pride.

Questions that guided the daily evaluation of WSDM include: What was the
biggest takeaway from today? What did that interaction teach me? Did my perspective
change? Did a song/quote/conversation impact me? Why? Will I act differently
because of that experience? What questions really made me think?

Security (SCTY)

Defined as the pursuit of trust, security is associated with the presence of faith,
equilibrium, and confidence. The value is represented by the color blue, symbolizing
rest, peace, and balance.

A day with a high SCTY rating likely includes feeling clarity in a difficult situation,
confidence in decisions, hope in the future, low emotional volatility, witnessing a "God
wink," and steadfast comfort despite change. A day with a low SCTY rating likely
includes dramatization of conflict, self-pity, wallowing, unbelief, and frustration.

Questions that guided the daily evaluation of SCTY include: Did I let someone
or something derail my mind? Why did that impact me so much? Do I feel confident
in this decision? Is someone or something making me uneasy? In a difficult situation,
am I calm or am I reeling?

Curiosity (CSTY)

Defined as the pursuit of wonder, curiosity is associated with the prioritization
of creativity, contemplation, and exploration. The value is represented by the color
coral, symbolizing vibrancy, freedom, and passion.

A day with a high CSTY rating likely includes asking questions, openness,
observing the world with genuine interest, creating (art/writing), exposure to
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something new, thinking or talking about an idea, and being inspired. A day with a
low CSTY rating likely includes unfair judgments, assuming, self-absorption, fear of
failure, and a clouded mind.

Questions that guided the daily evaluation of CSTY include: How can I approach
this differently? What did I do for the right side of my brain? How much time did I
spend wishing vs. doing? How much time did I spend assuming vs. asking? Why did
that bother/excite/affect me? Did I explore anything today?

Love (LOVE)

Defined as the pursuit of gratitude, love is associated with a reverence for
kindness, generosity, and significance. The value is represented by the color lavender,
symbolizing devotion, dignity, and beauty.

A day with a high LOVE rating likely includes grace given and grace received,
patience, time in community and communion, laughter, redemption, expression of
thanks, loyalty, and reminders of love. A day with a low LOVE rating likely includes
selfishness, self-pity, self-absorption, pessimism, and a defeatist attitude.

Questions that guided the daily evaluation of LOVE include: What am I grateful
for? How did I give and receive grace? What filled me up? Why? Is my life honoring
the good I've been given? Did I choose hope or despair? How did I serve myself and
others today?

Data Collection

To have both mobile and desktop access, the collected data was stored on a
Google Sheets file. Each value was tracked on an independent worksheet within the
workbook. There were five fields to fill per day: Date, Rating, Converted Rating,
Aggregate Rating, and Notes. “Rating” and “Notes” required manual input. “Date,”
“Converted Rating,” and “Aggregate Rating” were automatically populated using in-
cell formulas. Over 1,400 data points were collected.

Given the aim of representing data using a stock market metaphor, each value
was visualized as a stock, fluctuating over time in either a positive or negative
direction. To represent these fluctuations, each primary rating (“Rating”, which
ranged from 1 to 5) was converted into a secondary rating (“Converted Rating”, which
ranged from -2 to 2). As to “Aggregate Rating,” this was a moving sum of converted
values that conveys how progress can be represented by the sum of positive actions
over time. An example of data collected over a few days for the WSDM stock (i.e.,
value) is shown in Table 14

Table 1. Sample of Collected Data for WSDM
Converted |[Aggregate
Rating Rating

Date Rating Notes

Ain’t nothing a crunchy pickle can't fix. Good

01/01/2022 4 1 ! friends teach you a lot about love.
The best way to do it, is to do it. Be patient -
01/02/2022 3 0 ! the smartest fish take a while to bite.
01/03/2022 2 1 0 Le_arneq that my car (I've had since 2015) has
windshield spray.
01/04/2022 3 0 0 “If you're in love, fall.” Join the dance!!!

You are responsible for your own happiness.
Paperback books reign supreme.

01/05/2022 5

4 All tables/figures are from the first authors’ original work.
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4. Results

Once data was collected, it was then represented according to a stock market
metaphor, with each value representing a particular stock. In the *Magsdaq” (the first
author’s nickname plus the caboose of Nasdaq), each stock is represented with the
following metrics: its rating, closing value, weekly change, 52-week range, market
cap, fair value, beta, and market change per quarter. Table 2 provides the list of these
terms, along with their definitions in the context of this research.

Table 2. Terms and Definitions

1—Trough

2—Below Average

Rating Key 3—Average

4—Above Average

5—Peak

The closing aggregate rating for a value at the end of 2022.

EXAMPLE: (Bolded) 100.00 +10.00 (+1.0%)

The number change and percent change in aggregate rating for a value
Week A over the last week of 2022.

EXAMPLE: (Bolded) 100.00 +10.00 (+1.0%)

52-Week Range |A value’s lowest and highest recorded aggregate rating in 2022.

The total worth of all documented actions and experiences associated with
Market Cap a value. There is "NO CAP” for each value because no numeric can
adequately express this limitless sum.

The grade of quality relative to data collection for a value, with 5 being
best.

A measure of the volatility of a value compared to the market. Values
with betas higher than 1.0 are more volatile than the overall market,
Beta values with betas lower than 1.0 are less volatile than the overall market,
and values with betas equal to 1.0 match the volatility of the overall
market.

The number change and percent change in aggregate rating over the
course of a quarter for a value.

NOTE: Q1: January, February, March. Q2: April, May, June. Q3: July,
August, September. Q4: October, November, December

Closing Value

Fair Value

Qx A

Each stock is represented in Fig. 1 to 4.
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Fig. 1 shows the Wisdom (WSDM) stock. It was steady throughout 2022. As a
non-volatile value, it has a beta of 1.00.98.9% of WSDM’s days were “healthy,”
receiving a rating of 3 or higher. 213 days were rated as average. In the 10,974 words
recorded to detail WSDM ratings, there were 300+ lessons and 59 quotes.

Wisdom (WSDM)

Magsdaq Value Progre

183.00 +1.00 (+0.55%)

200
180
160
140
120
100
80
60
40
20
0
I L N T S R N

52-Week Range 1.00-183.00 Q1A +34.00 (+3,400.00%)
Market Cap NO CAP Q2A +47.00 (+130.56%)
Fair Value Q3A +57.00 (+67.86%)
Beta 1.00 Q4 A +42.00 (+29.79%)
VALUE HEALTH NOTES
98.9% of WSDM's days were “healthy,” 10,974 words were recorded to detail
receiving a rating of 3 or higher. WSDM ratings. Highlights are below.
Number of Days per Rating 300+ Lessons
250 213 59 Quotes
200
150 100 Frequency of Words or Phrases
100 74 “Don't”
50 39 32 “Say”
0 o - 23 “It's okay if..."
1 2 3 4 5 21 “Learn”

Fig.1 The WSDM stock
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Fig. 2 shows the Security (SCTY) stock, which was variable throughout 2022.
As a volatile value, it has a beta of 1.20. 90.1% of SCTY’s days were “healthy,”
receiving a rating of 3 or higher. 257 days were rated as average. In the 2,286 words
recorded to detail SCTY ratings, there were 195 mentions of the word “steady” and
93 mentions of the word “feeling.”

Security (SCTY)

Magsdaq Value Progression
56.00 +0 (+0%)

60

50

40

30

20

10

0
1 &'b‘\ ¢ 0 \J«ﬁ( ,,\Q‘ \\}(b* 3\)“ )\3\ P~°°" 60‘? OQ\ ‘\\D"‘ 0@0

-20
52-Week Range -10.00-56.00 Q1A -10.00 (-1,000.00%)
Market Cap NO CAP Q2A +29.00 (+414.29%)
Fair Value Q3A +14.00 (+60.87%)
Beta 1.20 Q4 A +17.00 (+43.59%)
VALUE HEALTH NOTES
90.1% of SCTY’s days were “healthy,” 7,286 words were recorded to detail
receiving a rating of 3 or higher. SCTY ratings. Highlights are below.
Number of Days per Rating Frequency of Words or Phrases
300 557 195 “Steady”

250 93 “Feeling”
200 21 “Secure”

150 21 “Trust”

poC va 48 - 19 “Peace”

50

. 10 14 “Wish”
1 2 3 4 5

Fig.2 The SCTY stock
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As to the Curiosity (CSTY) stock, represented in Fig. 3 below, it was variable
throughout 2022. As a very volatile value, it has a beta of 1.30.83.0% of CSTY’s days
were “healthy,” receiving a rating of 3 or higher. 214 days were rated as average. In
the 7,826 words recorded to detail CSTY ratings, there were 228 questions and 100+
mentions of the word “how.”

Curtosity (CSTY)

Magsdaq Value Progression
48.00 +0 (+0%)

60
50

TV NN U S R Py W e® o gt o

-40
52-Week Range -30.00-48.00 Q1A -20.00 (-2,000.00%)
Market Cap NO CAP Q2A +20.00 (+100.00%)
Fair Value Q3 A +31.00 (+3,100.00%)
Beta 1.30 Q4 A +14.00 (+41.18%)
VALUE HEALTH NOTES
83.0% of CSTY's days were “healthy,” 7,826 words were recorded to detail
receiving a rating of 3 or higher. CSTY ratings. Highlights are below.
Number of Days per Rating 228 Questions
230 214
200 Frequency of Words or Phrases
150 105 "How"
o 85 "What"
62 o8 84  “Why'
50 21
0 36 “When"
0 " ”
1 2 3 4 5 20 Who

Fig.3 The CSTY stock
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Lastly, the Love (LOVE) stock is shown in Figure 4. LOVE was very steady
throughout 2022. As a value less volatile than the overall market, it has a beta of
0.90. 100% of LOVE’s days were “healthy,” receiving a rating of 3 or higher. An
unparalleled 72 days received the peak rating of 5. In the 10,803words recorded to
detail LOVE ratings, there were 86 mentions of the word “grateful” and 66 mentions
of the word “friend”.

Love (LOVE)

183.00 +1.00 (+0.55%)

300

R T N R R AR

52-Week Range 2.00-267.00 Q1A +78.00 (+3,900.00%)
Market Cap NO CAP Q2A +62.00 (+74.61%)
Fair Value Q3 A +68.00 (+46.78%)
Beta 0.90 Q4 A +51.00 (+23.61%)
VALUE HEALTH NOTES

100% of LOVE's days were “"healthy,” 10,803 words were recorded to detail
receiving a rating of 3 or higher. LOVE ratings. Highlights are below.

per Rating Frequency of Words or Phrases

200 170 86 "Grateful”
150 o 66 “Friend”
36 “Rest”
100 72 36 “"Sweet”
50 24 “Family”
a 0 19 “Mom”
1 2 3 4 5

Fig.4 The LOVE stock

5. Lessons Learned

A new perspective can be transformative. In the movie “"Dead Poets Society”,
the inimitable Robin Williams plays an unorthodox English teacher named Mr. Keating.
In one scene, he leaps upon his classroom desk, gazes out at his students, and
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proclaims, "I stand upon my desk to remind myself...that we must constantly look at
things in a different way.” This project was a version of Mr. Keating’s desk—a tool to
see personal values anew. Daily actions came to be understood as small investments
towards truer values. Shareholders were viewed as those individuals with large roles
in one’s life, and whether they were supportive in the peaks and valleys of a yearly
quest. Writing “quarterly reports” meant reflecting on the previous three months and
all that life holds. The main takeaway from the first author’s endeavor at quantifying
her personal values and reflecting on her PV was that although it did not change her
most important values, it did positively transform how she saw them, how deeply she
knew them, and the vocabulary with which she explored them.

Another lesson learned is encapsulated in the idea that investment in oneself is
worth it. In the words of Warren Buffet, “There’s one investment that supersedes all
others: Invest in yourself. Nobody can take away what you've got in yourself, and
everybody has unused potential” [11]. No amount of time or energy spent by the first
author to discover and develop who she is ever felt wasted, especially not the time
and energy spent on The Market of True Matters. When she tended to her values, she
felt stronger, kinder, and more self-aware. Even when she neglected a value—
effectively bet against herself—she learned to “buy the dip” and turn it around with
confident investment in the form of action.

6. Conclusion

The goal of this paper was to convey the impact of the daily evaluation and
metaphorical presentation of personal values as they relate to one’s life. Through
primary data collection and a distinct methodology—quantifying the degree to which
one’s daily life and experiences aligned with their personal values with a daily “score”
on a scale of 1-5—the data from each tracked value (wisdom, security, curiosity, and
love) was visualized as a stock (WSDM, SCTY, CSTY, and LOVE) and analyzed
accordingly.

A multifaceted identity is like a diversified portfolio. In The Market of True
Matters, the first author spread her identity across values towards the same ends of
investors spreading capital across companies: to reduce risk and boost stability. In
effect, her identity was never dependent on a single value’s “performance.” With the
stock market metaphor in play, love (LOVE) and wisdom (WSDM) trended like a blue-
chip stock: low-risk, reliable, and rewarding over time, whereas security (SCTY) and
curiosity (CSTY) trended like a penny stock: high risk, volatile, but (potentially)
immediately rewarding. All contributed something unique to her identity without
dominating it completely. For example, even when curiosity (CSTY) or security (SCTY)
were in a downward trend, love (LOVE) and wisdom (WSDM) stayed consistent. This
healthy dynamic helped her feel balanced throughout the year.

Our research contributes to the PV literature by highlighting the impact of
value-based PV, a relatively neglected area. We argue that shifting the focus beyond
behaviors to include personal values offers a more holistic understanding of how
values influence one's cognitive frameworks and guide the formation of intentions and
choices. This value-based approach allows us to better capture the underlying
motivations driving behavior, resulting in more comprehensive and effective PV
strategies. Additionally, we emphasize aligning PV with individual preferences,
specifically focusing on the professional mental models shaped by one's training and
education. In our study, we tailored a visualization to resonate with the individual's
business knowledge and training. This approach not only broadens the application of
PV but also enhances its relevance and impact by making it more personalized and
contextually appropriate for diverse user groups. As the field evolves, incorporating
these nuanced understandings will be essential for developing more effective and
meaningful PV tools.
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In addition, our research offers valuable insights for practice by demonstrating
how managers can leverage these findings to enhance their self-awareness and
understanding of the people around them. Managers may benefit from these results
by observing how personal values, like stocks, are subject to fluctuation relative to
events, mood, and uncontrollable factors. This understanding allows managers to gain
deeper insights into their own behaviors and motivations, as well as those of their
colleagues and team members. By recognizing the dynamic nature of personal values,
managers can cultivate a more empathetic and adaptive approach to leadership,
ultimately fostering a more cohesive and supportive work environment.

Our work, like any other research endeavor, has some limitations, four of which
are highlighted here. First, we acknowledge that data does not—and cannot—tell the
whole story. With we elected to use a five-number scale for the rating of values, the
spectrum of capturable experience was minimized. Even if the scale had been larger,
it is important to note that the magnitude of detail in a day dwarfs what a single
number can hold. There is something beautiful that such a limitation reminds us: that
life is too rich to be reduced to data. Data is meant to illuminate, not encapsulate.

A second limitation revolves around the data collection, which one could argue
was subjective. Indeed, the first author was at once both the researcher and research
subject. Moreover, to underscore the imperfect, human side of data, she did not follow
a regimented data collection schedule. That is, although data was collected every day
of the year 2022, on some days, she spent 15 minutes adding value ratings and their
respective notes before bed, while on others, she took notes throughout the day and
added ratings when she had time the following morning. The motivation behind this
decision was our certainty that the daily work would devolve into a thoughtless chore
if a rigid plan was required.

Third, “performance” can be misleading. This project suggests that values are
only valid when assessed meticulously and only important when “performing” well.
The reality could not be further from the truth. Beyond this research, recording 365
days of data is not normal or necessary to legitimize one's values. Living a values-
based life is not like completing a checklist, marking off a value once it has been
honored. The opportunity to champion every personal value to the nth degree does
not present itself every day.

Fourth, the market comparison is not perfect. This project was not a high-
fidelity representation of the stock market. The stock market was a metaphor. In a
financial market, investment is capital. Nasdaq, established 1971, is for stocks.
Shareholders are backers who care about returns. A dividend is the distributed profit
that comes with company success. To buy the dip is to purchase an asset in decline,
confident there is profit in the rebound. Market data is pulled from financial exchanges
and visualized in progressive price charts in five-minute intervals. The purpose?
Accuracy, not exploration. In this metaphorical market, investment is action.
Magsdaq, established in 2022, is for values. Shareholders are people who care about
the first author. A dividend is the figurative fruit of intentional investment in values.
To buy the dip is to refocus attention on a value that had been neglected. Market data
is pulled from a Google Sheets file and visualized in progressive aggregate rate charts
in one-day intervals. The purpose? Exploration, not accuracy.

Future research could substantiate our work through an expansion of the survey
pool—e.g. more than one individual could track the performance of their respective
personal values for a certain amount of time and note the impact of daily tracking on
their personal life through the illuminating nature of a metaphorical PV that makes
sense to them (such as that of the stock market for business professionals).
Additionally, we encourage others to further explore our investigation into value-
based PV by automating the transformation of collected data into suitable
visualizations. These visualizations could be inspired by stock market metaphors or
other formats that resonate with the target users.
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