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PREVIOUS WORK TOGETHER 

Vu, Colin; Andris, Clio; Baniassad, Leila, 2025, "County Buddy: A Companion Dataset for Socioeconomic Data Analysis and Exploration of U.S. Datasets", 
https://doi.org/10.7910/DVN/V7LNJK, Harvard Dataverse, V1.

https://doi.org/10.7910/DVN/V7LNJK
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What problem are we trying to solve? 

Datasets often have many attributes. Especially spatial data…it’s hard for the average person to use.



Feature reduction methods are great!

https://ldocao.wordpress.com/2016/07/04/self-organising-maps/

These include PCA, Unsupervised Classification, Self Organizing Maps, Indexes, etc.



Organization for the Economic Cooperation and Development, Paris, France. Comparing a region’s competitiveness in the global 
arena requires sound statistics and data, but such information is often limited and complex to be visualized. [PAPER]

https://www.researchgate.net/publication/255606463_OECD_eXplorer_Making_regional_statistics_come_alive_through_a_geovisual_analytics_web_tool






Rahman, A. S., Kono, Y., & Hosono, T. (2022). Self-organizing map improves understanding on the 
hydrochemical processes in aquifer systems. Science of the Total Environment, 846, 157281.  
https://www.sciencedirect.com/science/article/pii/S0048969722043790 

https://www.sciencedirect.com/science/article/pii/S0048969722043790


Spatial distribution of clusters categorized by the SOM analysis presented by Stiff diagrams for the second 
aquifer systems in Kumamoto region. 6 samples in the coastal area shown by blue Stiff diagrams were not 
subjected to SOM analysis (see text for its reason) but categorized by visual inspection that are mostly 
characterized by Na-Cl type waters with greatly high concentrations. Circle and arrows in the figure 
represent the location of the most active infiltration of the surface waters and groundwater flows with 
infiltered surface waters in the aquifer system. https://www.sciencedirect.com/science/article/pii/S0048969722043790 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/surface-water
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/groundwater-flow
https://www.sciencedirect.com/science/article/pii/S0048969722043790


Again, not best for the average person.



Again, not best for the average user.
We want to help users: 

-See all variables simultaneously , explore variables they didn’t think to explore.

-Determine what is “special ” about a place.

-Find and rank places by “specialness ”.

-Discover how a place compares to a distribution.

-Get interested in new variables.



Formal Design Goals
DG1: Capturing Entity ‘Specialness’.  For any individual entity in the dataset, the system should show 
how it ranks in terms of its percentile values to communicate the ways in which it is special or unique 
among the set of entities. For example, in a dataset of colleges, users should be able to discover which variables are most noteworthy for a 
specific focal school (e.g., “What’s special about Michigan State University?”). This can support the inquiry needs of those at the college (the provost or 
development office), or those who are interested in that particular college (an alumnus or a neighbor).

DG2: Discovering and Exploring Variables. Users should be able to discover variables that they may not 
have considered exploring. Interesting variables may ‘pop out’ when an entity of interest is in a top of 
bottom percentile (e.g., 90th or 10th percentile). They can then pivot between entities and variables, as in a directed walk exercise 
(i.e., select an entity E1, then select a variable of interest V 1, then select an entity of interest E2 based on V 1’s distribution, then select a new variable of 
interest V 2, etc.). Perhaps an alumnus noticed that their university had a high percentage of students receiving Pell Grants, and becomes newly 
interested in learning more about this variable.

DG3: Comparing Entities.  The system should allow users to simultaneously contrast two or more 
entities by selecting multiple entities across dropdown menus, or “pinning” them by using the shift key. 
For example, a user may want to compare University of Michigan with University of Texas to see what their different strengths and weaknesses are in 
terms of how they rank across variables such as admissions rates, tuition costs, number of undergraduates, and graduation rates.



• Identify Extrema:  for particular variables or variables where specific entities act as outliers. (DG1, DG2)
• Sort : Order entities by their value for a particular variable, or order variables by their percentiles for a 
particular entity. (DG1)
• Compare:  Contrast selected entities by ”pinning” them to track their relative positions across variables. 
(DG3)
• Rank : List entities in the beeswarm plot from high (top) to low (bottom) based the percentile that they 
fall in for a given variable. In addition, list variables from high (top) to low (bottom) in a list, ranked by a 
focal entity’s specific percentile for each variable. (DG1, DG3)
• Characterize Distribution: View a distribution of values (e.g., normal, uniform, long tailed) to learn 
about value frequency. (DG1, DG2)
• Contextualize: Locate an entity within a distribution (e.g., finding high/lower neighbors). (DG1, DG2, 
DG3)
• Find Similar: Identify entities and variables with generally aligned patterns. (DG3)

Formal Tasks
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FORMAL DESIGN 
GOALS & TASKS

DG1: Capturing Entity 
‘Specialness’.  

Contextualize

Identify Extrema

Sort, Rank

DG2: Discovering and 
Exploring Variables. 

Identify Extrema

Characterize Distribution

Contextualize

DG3: Comparing Entities.

Rank, Compare

Find Similar

Contextualize



Our development so far…





Can we add:

● Map integration

● Direct comparison 

between regions



Specifications

● Data is only shown on ONE axis

● We want to see distributions and clusters of percentiles for a given region, 

while still contextualizing how that region fares against peer regions

● Consider two objectives:

○ Comparing  individual, selected regions to one another

○ See an overview of the data and delve  into specific data points









Demo
● Map View

● Data Encoding

○ Multi-Select vs Feature Encoding

● Filtering

● Distributed View

● Outlier Analysis



Feature Timeline

1. Visualization by Percentile

2. Metrics List & Beeswarm

3. Distributed View

4. Multi-Select

5. Feature Encoding

6. Map Integration

7. Text Encoding

8. Filtering

9. Identifying Similar Regions

10. Outlier Analysis

11. User Study
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Dataset about U.S. colleges.

Brief interview questions.

In person: demo and 
paper/pencil. 

On campus / weekends.

34 Students / Faculty / Staff. 
(Avg. Age = 23.4) 
(11 F, 22 M, 2 NB) 
12 Undergrads.

Users got $15 cash.
Participants took 30-60 mins.

IRB approved.

Our User Test (Part 1): April 2026
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Colleges Data
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RESULTS
Percentage correct answers by task.

Finding 
exact 
values 

was easy

Scenarios 
were 

tough!



RESULTS
Likert scale results from the System Usability Scale (SUS). The mean user response is provided, 
where 1 is low  and 5 is high , and cells are colored using a diverging color ramp to help 
display variation.

Easy to 
use

May not 
use it 
often
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What would they have used 
instead?

Microsoft Excel (n=15)
Google Sheets (n=2)

R and RStudio (n=9) Python (n=2) 

Tableau (n=4)

LLM (e.g., ChatGPT) (n=2)

ArcGIS, CodeApp, Matlab, and Radiant were mentioned by 
one respondent each.

1
2

3
4

5



33

WHAT WOULD YOU USE THIS FOR?

Cities, neighborhoods, 
countries, regions, 

weather, traffic, disasters, 
transportation, cost of 

living (n=18)

Housing and 
infrastructure, including 
apartments and homes, 

buildings, and parks (n=6)

Companies, job 
types majors, and 

product testing (n=6)

Consumer and 
popular culture  
including sports, 

restaurants, movies, 
cars, hotels (n=8)



Future development areas

LLM Integration
● Give context: answer the “why?”

Use Cases
● Dots as sensors

Related Entity Network
● Find what makes entities “similar”

New User Study (Groups)
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Q & A

Sandbox 
Session

Open Conversation about 
Needs, Use Cases, and Features

Closing 

1

2

3

4

NEXT
STEPS FOR 
TODAY


