9 BETMGM

Methodology

For entertainment purposes, BetMGM Casino set to identify the best U.S. cities for an
open-world game setting, by evaluating 15 major cities across five key dimensions
covering 35 metrics that influence gameplay richness, environmental diversity, and
immersive world-building: Geography & Environment, Urban Design & Infrastructure,
Aesthetics & Architecture, Culture & Society, and Gameplay & Experience.

City Selection

The cities were selected based on an analysis of Reddit discussions among gamers about
potential open-world game settings—specifically focusing on cities that are frequently
mentioned but have not been prominently featured in blockbuster open-world games
within the past 5 to 10 years.

Data Cleaning and Processing

To fairly compare cities across multiple dimensions, we applied a consistent methodology
involving data imputation, proportional adjustments, scaling, and weighted aggregation.

Rewarding Logic

Rewarding logic was based on the assumption that certain traits are more desirable or
immersive in an open-world setting. Most metrics were rewarded in a positive direction,
meaning higher values received higher scores, as they typically represented more
favorable conditions for gameplay. For example:
e Cities with a port scored higher than those without, due to the added
opportunities for traversal, mission variety, and environmental diversity.
e Cities with more parks were rewarded for offering greater exploration space and
open-air gameplay potential.



In cases where lower values were more desirable (e.g. cost of living index), the metric was
inverted so that more favorable conditions still resulted in higher scores.

For some features, a specific “ideal value” was defined—for instance, city elevation with
an optimal elevation of 550 ft above sea level. In these cases, scores were assigned
based on how close a city's value was to the ideal, using a Gaussian (bell-curve) function:

Score = exp(-((X - Ideal)2) / (2 x Sensitivity?2))
Where:
e X =theactualvalue
e Ideal = the desired/target value (e.g., 550 ft for elevation)
e Sensitivity = controls how quickly scores drop as values move away from the ideal.

This approach ensures cities closest to the ideal value receive the highest scores, with
gradually lower scores the further they deviate.

Handling Missing Data

Any missing values were filled using the mean of that metric across all available cities.
This ensured that cities with incomplete data were not unfairly penalized or excluded
from scoring.

Proportional Adjustments

Some raw data was adjusted by population or land area to account for differences in city
Size or density. For example: - Parks were measured as **parks per square mile** rather
than total park count.These adjustments ensured that larger cities didn't dominate the
scoring unfairly.

Multi-Metric Adjustments

Each category includes one or more metrics. For categories with multiple metrics each
metric was scaled to a 0-1range using MinMaxScaler to ensure comparability. Then the
metrics were then combined using weighted averages based on their relative importance
within the category.This produced a single normalized score per category, fairly reflecting
multiple contributing factors.



Scaling & Applying Weights

Once each category score was computed, all category scores were scaled to a 0-1range
to place them on the same scale. Each metric was assigned a weight from 1to 4 to refiect
its relative importance within the context of an open-world game environment:

e 1= Low relevance (minimal impact on gameplay or immersion)

e 2= Moderate relevance

e 3 =Highrelevance

e 4 = Critical to the experience (key gameplay driver or world-building factor)
These weights were used to proportionally measure each metric’'s contribution to the
final score within its category.

Scaling Formula

To normalize metric values, we used the following MinMax scaling formula:

Scaled Value = (X - X_min) / (X_max - X_min)

Where:
e Xisthe original value
e X_ministhe minimum value in the dataset (for that metric)
e X_max is the maximum value in the dataset (for that metric)

This transforms all values to a 0-1range, where 1 represents the most favorable condition
for gameplay.

Final Ranking

The final score for each city is a weighted average of all normalized category scores,
reflecting both raw performance and strategic importance. Cities were then ranked to
reflect their overall suitability as immersive, dynamic open-world environments.

For each city, a game power score was calculated from the following score using the
following formula:

Total score / total combined weights of all metrics (74)



Categories & Metrics

Geography & Environment (Total Weight: 16)

Open Space Area (Weight: 4)

For exploration zones, parkour paths, and accessibility of nature in-game.
Metrics:

o Average share of green area (50%)

o Green area per capita (50%)
Missing for: Detroit, New Orleans, Kansas City, Boston, Nashville

o Assigned average value.

City Square Miles (Weight: 3)

For freedom of movement and city size capacity.
Metric:
o City size in square miles

Weather Variability (Weight: 2)

For a variety of visual clarity, atmosphere, and dynamic weather mechanics.
Metrics:

o Annual hours of sunshine (50%)

o Annual rainfall (50%)

Elevation (Weight: 2)

A fundamental geographic metric that shapes how a city functions and feels.
Metric:
o City elevation from sea level (ft) - Ideal value 550ft (average moderate
elevation)

Parks (Weight: 3)

For supporting traversal, stealth and resource gathering.
Proportional to City Square Miles.
Metric:

o Number of parks

Coast access (Weight: 2)

Looks at how being on the water opens up new movement options, creates space
for naval encounters and marine based experiences.
Metric:



o Coastal city (yes/no)

Urban Design & Infrastructure (Total Weight: 14)

Urban Connectivity (Weight: 4)
e For pedestrian missions, street-level access, fast travel systems, immersion, and
alternative traversal methods.
e Metrics:
o Walk Score (33.3%)
o Transit Score (33.3%)
o Bike Score (33.3%)

Airport Access (Weight: 1)
e Forinternational mission hubs and travel realism.
e Proportional to city population.
e Metric:
o Number of airports

Tunnel Networks (Weight: 2)
e For stealth mechanics and escape routes.
e Proportional to city population.
e Metric:
o Number of tunnels

Ports (Weight: 3)
e Harbor zones serve as hubs for larger missions, and escape routes.
e Proportional to city population.
e Metric:
o Ports within city (yes/no)

Residential Density (Weight: 4)
e For housing complexity and neighborhoods.
e Metric:
o Residential score
m Calculated by Number of Housing Units + Population Density



m  Where Population Density = Population + Land Area (sg. mi)

Aesthetics & Architecture (Total Weight: 17)

Visual Aesthetics (Weight: 4)
e For the beauty and artistic value of cityscapes, landmarks, and the overall visual
environment during gameplay.

e Metrics:
o Instagram hashtags (30%)
o Unsplashimages (20%)
o Hotspots (20%)
o Aesthetic rating score (human determined 1-5 max pts) (30%)

e Metrics normalized by population size to capture relative visual interest.

Points of interest (Weight: 4)
e Formission settings and things to do and see.
e Proportional to city square miles.
e Metrics:
o Number of points of interest & landmarks

Historic Landmarks (Weight: 2)
e Forside quest zones.
e Proportional to city square miles.
e Metrics:
o Number of historical landmarks

Monuments (Weight: 3)
e For navigation points and photo ops.
e Proportional to city square miles.
e Metrics:
o Number of monuments

Urban Architecture (Weight: 4)
e For verticality, rooftop access, urban culture, side quests, visuals and architectural
diversity.
e Metrics:
o Number of skyscrapers (50%) proportional to city square miles.
o Amount of street art (40%)



o Median building age (10%)

Culture & Society (Total Weight: 9)

Cultural Diversity (Weight: 3)

e For NPC variation and realism.

e Metrics:

o % of population identifying as:
m American Indian/Alaska Native
Asian
Black or African American
Hispanic or Latino
White
m Other

e Equal weighting per group

NPCs (Weight: 3)
e For NPCrealism and city “fullness’.
e Metric:
o Total population

Cost of Living (Weight: 3)
e For RPGeconomy realism.
e Metric:
o State-level cost of living index (inverted so lower cost = higher score).

Gameplay & Experience (Total Weight: 18)

Law Enforcement Presence (Weight: 2)
e Forresponse gameplay and chase mechanics.
e Proportional to city population.
e Metric:
o Total number of law enforcement officers
e Missing for: Dallas —» Assigned average

Fun Score (Weight: 3)
e For quests, entertainment, and things to do.
e Metric:



o Nerdwallet’s total “fun score”

Noise Levels (Weight: 1)
e For soundscape, immersion, and urban chaos.
e Metric:
o City noise level score
e Missing for: New Orleans, Kansas City, Nashville - Assigned average

Interactive Buildings (Weight: 3)
e Player-accessible buildings within 5 miles of the city center, supporting immersion,
worldbuilding, and optional interactions.

e Proportional to city population.

e Metrics:
o Number of laundry services (20%)
o Car body shops (20%)
o Barbers (20%)
o Bank & building societies (20%)
o Pizzastores (20%)

Vehicles (Weight: 3)
e Factors potential traffic flow and road congestion, directly influencing navigation
challenges, mission timing, and the feel of a living, reactive world.
e Proportional to city population.
e Metric:
o Number of vehicles owned based on household ownership

Commute time (Weight: 3)
e Captures the average time it takes NPCs or players to travel between key zones.
e Metric:
o Average working population reported commute time

Healthcare (Weight: 3)
e For health restoration and emergency response events.
e Proportional to city population.
e Metric:
o Number of hospitals within greater metro area

Sources



Data collection date: April 20 - July 1st, 2025

Government & Public Data

e U.S.Census Bureau

o 2020 Decennial Census: Housing and residential data; race distribution
(Table P1: Race), accessed via data.census.gov

o American Community Survey (ACS) 5-Year Estimates (2018-2022):
m DPO5: Demographic and Housing Estimates

m  S0802: Means of Transportation to Work by Selected
Characteristics

m Table 2504: Physical Housing Characteristics for Occupied Housing
Units

e Missouri Economic Research and Information Center (MERIC) - Cost of Living
Data Series, via meric.mo.gov

Urban, Infrastructure & Environmental Data

e Urban Indicators Database - Open spaces and green area metrics by city
(2024-2025)

e Trust for Public Land - City Park Facts 2024: Facilities and recreational amenities
data

e SteelGuard Safety - Ranking of the noisiest U.S. cities (2024)
e PropertyShark - Median year built of housing stock by city (2024)
e Maps of World - U.S. airport locations and accessibility by city

e Kaggle - U.S. Cities Urban Connectivity dataset (Apache License 2.0)

e Cause lQ - Directory data on nonprofits and city hospitals


https://data.census.gov
https://meric.mo.gov
https://data.unhabitat.org/pages/open-spaces-and-green-areas
https://www.steelguardsafety.com/noisiest-cities-in-the-us/
https://www.kaggle.com/datasets/vellis1/us-cities-urban-connectivity

e Governing Report - Police presence by city (2018)

Cultural, Visual & Lifestyle Data

e Instagram - Aggregated, public, geotagged content by city

e Unsplash - Image availability by location

e Shothotspot - Popular photo locations by city
e StreetArtCities - Counts of street art and murals per city
e GetYourGuide - Top city landmarks and monuments

e Tripadvisor - Points of interest and city landmarks

e Yelp - Local services and business density

e WalletHub - Ranking of the “Most Fun Cities in America” (2025)

Supplementary & City-Specific Sources

e Wikipedia - City-level data on:

o Tunnel networks, skyscraper counts, historical landmarks, ports, city square
mileage, and coastline status.


https://wallethub.com/edu/most-fun-cities-in-the-us/23455
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