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Al-Driven Optimization in Project Management and Marketing: A Case
Study of Airbnb Using Generative Adversarial Networks

Abstract

With an emphasis on Al-driven optimization to improve business performance, this study
explores the use of Generative Adversarial Networks (GANS) in project management. This study
shows how artificial intelligence (Al) can significantly improve project outcomes by using GANs to
create synthetic data, model intricate project scenarios, and optimize important performance metrics
like booking rates, revenue per available room (RevPAR), and average daily rates (ADR). Using
Airbnb as an example, the analysis shows that a 4 % increase in occupancy would improve
RevPAR by $4.22 per room, while a 5% increase in booking rates might result in an extra $3.41
billion in income.

This study highlights the importance of GANs in improving project management decision-
making, resource allocation, and risk management. It also emphasizes how scalable GAN-powered
solutions are for improving marketing tactics. In the end, GANs give businesses a strong tool to
boost consumer engagement, increase operational efficiency, and boost competitiveness in ever-
changing markets.
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Layihalarin idara edilmasi va marketingda suini intellektas asaslanan
optimallasdirma: generativ ragabat sabakalarindan istifads edarak
Airbnb nimunasi

Xulasa

Bu aragdirma isin somarsliliyini artirmaq {i¢iin siini intellekto osaslanan optimallasdirmaya
xususi digget yetirorak, layiholorin idars edilmosindo Generativ Roagabat Sabokoalorindan totbigini
aragdirir. Sintetik malumatlarin yaradilmasi, miirokkab layiha ssenarilorinin modellasdirilmasi vo
rezervasiya doracalori, olverisli otaq goliri (RevPAR) va orta gunlik daracalor (ADR) kimi asas
performans gostoricilorinin optimallagdirilmasi ti¢ciin  GAN-dan istifado edorok, bu tadgigat
layihanin naticalorinde  shamiyyatli tokmillogdirmalorin  tomin edilmoasinda suni intellektin
transformator potensialini niimayis etdirir. Bir movzu arasdirmasi olaraq Airbnb istifado edorok,
aragdirma gostorir ki, 5 % rezervasiya tariflorinin artmasi 3,41 milyard dollar alava galir gatira bilar,
4 % doldurma artimu is9 bir otaq ti¢lin 4,22 dollar RevPAR artiracaq.

Bu aragdirma GAN-1n qorar gabul etmo, resurslarin boliisdiiriilmasi va layihalorin idars edilmasi
corgivasinda risklorin idaro edilmosi Ugun doyerini vurgulaywr. Bundan olavs, marketing
strategiyalarinin optimallasdirilmast iigin GAN osasli hollorin miqyasli olmasini vurgulayir.
Noticoda, GAN toskilatlara omoaliyyat somorsliliyini artrmaq, miistorilorlo qarsilighi olagani

Creative Commons Attribution-NonCommercial 4.0 International License (CC BY-NC 4.0) 67


https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.36719/2663-4619/109/
https://orcid.org/0009-0005-1243-8637
mailto:ali.researcher@outlook.com
https://orcid.org/0009-0005-1243-8637
mailto:ali.researcher@outlook.com

ELMI i$ Beynolxalq Elmi Jurnal. 2025 / Cild: 19 Sayi: 1 /67-70 ISSN: 2663-4619
SCIENTIFIC WORK International Scientific Journal. 2025 / Volume: 19 Issue: 1/67-70 e-1SSN: 2708-986X

yaxsilagsdirmaq vo dinamik bazarlarda rogabst gabiliyyatini artrmaq ti¢iin giiclii bir vasita tagqdim
edir.

Acar sozlar: yaradici ragabat sabakalori (GAN), layihalarin idara edilmasi, suni intellekta
asaslanan optimallagdirma, biznes somaraliliyi, alverisli otaq goliri (RevPAR), marketing
strategiyalart

Introduction

Significant progress has been fueled by the incorporation of Artificial Intelligence (Al) into
marketing and project management. According to the Project Management Institute (2023), 82 % of
firms anticipate that Al will have a significant impact on project management within five years, and
21 % of organizations currently use Al regularly. At a compound annual growth rate (CAGR) of
16.7 %, the market for Al in project management is expected to reach USD 11.2 billion by 2033
from USD 2.4 billion in 2023 (Market.us, 2024). According to Rebel's Guide to Project
Management (2024), Al has the potential to improve project delivery by 41 % and project
management abilities by 28 %. There are still issues, though, since 34 % of projects experience
scope creep and 35 % of projects fail or go over budget (Tandfonline, 2024).

The use of advanced simulations to optimize resources and simulate scenarios for risk
assessment is one way that technologies such as Generative Adversarial Networks (GANSs)
contribute (Goodfellow et al., 2014; Rebel's Guide to Project Management, 2024).

Al usage in marketing is also progressing, with 43 % of companies exploring and 32 %
completely using it (MarTech, 2024). According to Statista (2024), the market for Al in marketing
is anticipated to generate USD 36 billion by 2024. In order to create hyper-realistic content for
customized campaigns and create synthetic customer profiles, GANs help marketers increase
engagement and loyalty (Influencer Marketing Hub, 2024). Nevertheless, 70 % of businesses report
technical problems, and Al's efficacy is impacted by consumer concerns (Business Insider, 2024).

Despite obstacles, artificial intelligence (Al), and GANs in particular, has revolutionary
potential for marketing and project management, increasing productivity, creativity, and
competitiveness (SurveyMonkey, 2024).

Research

By improving property descriptions, Generative Adversarial Networks (GANs) have the
potential to revolutionize Airbnb. Improved descriptions can result in quantifiable revenue increase
by increasing booking rates (BR), average daily rates (ADR), and revenue per available room
(RevPAR). In this analysis of Airbnb's 2023 performance indicators, GANs are used to show
measurable gains using accurate data (Statista, 2024).

Airbnb’s 2023 Performance Metrics

1. Annual Revenue: $9.5 billion (18 % growth from 2022) (Airbnb, 2023a)

2. Active Listings: 7.6 million (17 % YoY growth) (Airbnb, 2023b)

3. Bookings: 440 million (14 % YoY growth) (Business of Apps, 2023)
4. Average Daily Rate (ADR): $155 (Airbnb, 2023a)

5. Occupancy Rate: 68 % (Statista, 2023)

. Booking Rate (BR)

Formula: BR= Bookings/Viewsx100

Initial BR For a property with 800 views and 40 bookings: BR= 40/800x100 =5 %
With GAN Optimization (5 % increase):

New BR=BR+(BRx0.05)=5 %+(5 %x0.05)=5.25 %

For the same property with 800 views:

New Bookings=Viewsx New BR/100= 800x 5.25/100= 42 bookings

2. Average Daily Rate (ADR)

Formula: Total Revenue=BookingsxADR

Initial Revenue: Total Revenue=440 million bookingsx$155=%$68.2 billion
With GAN Optimization (5 % increase in bookings):

New Bookings=440 millionx1.05=462 million bookings
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New Total Revenue=462 million bookingsx$155=$71.61 billion
Revenue Growth=$71.61 billion—$68.2 billion=$3.41 billion

3. Revenue per Available Room (RevPAR)

Formula: RevPAR=ADRxOccupancy Rate

Initial RevPAR: RevPAR=$155x68 %=$155x0.68=$105.40
With GAN Optimization (4 % increase in occupancy rate):

New Occupancy Rate=68 %+(68 %x0.04)=70.72 %

New RevPAR=$155x70.72 %=$155%0.7072=$109.62

Increase in RevPAR=%$109.62—%105.40=%$4.22

Conclusion
Airbnb has a big chance of improving performance and user happiness by optimizing property

descriptions using Generative Adversarial Networks (GANSs). An extra $3.41 billion in income
might be generated by increasing annual bookings from 440 million to 462 million with a
conservative 5 % increase in booking rates. Additionally, hosts would receive higher financial
returns as the Revenue per Available Room (RevPAR) increased from $105.40 to $109.62.

Airbnb can establish itself as a pioneer in Al-powered innovation in the hospitality industry by

implementing GANs. However, ethical issues, smooth integration, and high-quality training data
are necessary for this achievement. In conclusion, GAN-optimized descriptions have the potential to
boost Airbnb's competitive edge in the market, increase growth, and enhance customer engagement.
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