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Abstract – Fashion trend prediction plays a vital role 

in helping brands stay competitive by responding to 

rapidly changing consumer preferences. Traditional 

forecasting methods are increasingly being replaced by 

machine learning (ML) models that utilize vast 

datasets from past sales, customer preferences, and 

social media activity. These ML-based models provide 

a more accurate and dynamic approach to identifying 

emerging trends. This project focuses on developing an 

ML-driven model that predicts fashion trends by 

analyzing historical sales data and customer 

preferences. Techniques like clustering are used to 

segment consumers based on purchasing behavior, 

while neural networks and social media analysis help 

identify emerging styles and trends, as demonstrated 

in studies by Iqbal and Khan (2021) and Park and Kim 

(2022). Integrating multiple data sources, including 

customer feedback and external factors like weather 

patterns, enhances the prediction’s accuracy and 

adaptability. The power of ML lies in its ability to 

process real-time data, allowing brands to adjust 

quickly to market shifts. As consumer preferences 

evolve, these models continuously refine predictions, 

improving demand forecasting and inventory 

management. By aligning fashion offerings with 

emerging trends, this approach ensures a more 

personalized experience for customers and enhances 

brand competitiveness. Ultimately, integrating ML 

with customer-centric data allows for more precise 

forecasting, ensuring that fashion brands can predict 

trends and make data-driven decisions with 

confidence. 

Keywords: Fashion trend forecasting, hybrid model, customer 

preferences, personalization, data analytics. 

1. INTRODUCTION 

The fashion industry is an ever-evolving ecosystem, constantly 

shaped by cultural shifts, consumer preferences, and global 

events. Predicting upcoming trends has long been an essential 

part of fashion retail strategy, helping designers, brands, and 

retailers stay ahead in a highly competitive market. 

Traditionally, fashion trend forecasting has been driven by 

global influences—fashion shows, designer collections, and 

celebrity endorsements. However, as consumer behaviour 

becomes increasingly individualized, there is a growing demand 

for personalized fashion experiences that cater to specific 

tastes and preferences. 

Despite the significance of global trends, a one-size-fits-all 

approach often fails to meet the expectations of individual 

customers. Retailers are increasingly recognizing that 

understanding the nuances of customer preferences—such as 

favourite fabrics, styles, and clothing types—is critical for 

success. Failing to account for these preferences can lead to 

inaccuracies in predicting demand, overstocking unpopular 

items, and under-supplying sought-after products, which 

ultimately results in revenue loss and waste. 

The problem lies in the current disconnect between global trend 

forecasting and customer-centric data analysis. Fashion retailers 

typically rely on either global trends, which may not resonate 

with all customer segments, or customer-specific data, which 
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alone lacks the broader context of market shifts. Without a 

comprehensive approach, retailers struggle to accurately 

forecast demand, leading to missed opportunities for 

personalized marketing and inventory management. 

This research proposes a hybrid model that integrates both 

global fashion trends and customer preferences to predict 

fashion trends more accurately. By combining macro-level data 

(trends from fashion shows, social media, and influencer 

culture) with micro-level data (individual customer behavior 

and purchase histories), the hybrid model aims to bridge the gap 

between what is trending globally and what resonates with 

individual consumers. 

The proposed model will: 

• Use global data to identify emerging trends in the 

fashion industry. 

• Analyse customer preferences based on past 

purchases to understand personal tastes and 

behaviors. 

• Combine these insights to make more accurate and 

personalized fashion trend predictions. 

• By developing this hybrid model, we aim to 

provide a more precise prediction framework 

for fashion retailers, helping them better meet the 

needs of their customers, reduce unsold inventory, 

and improve overall profitability. 

In this article, we introduce the concept of a hybrid fashion 

trend prediction model and discuss its potential to transform 

the way fashion brands and retailers make data-driven 

decisions. We argue that this approach will not only 

enhance personalization in fashion retail but also provide 

a more sustainable solution by reducing waste and 

optimizing inventory management. 

The rest of this paper is organized as follows. First, we 

provide a review of existing literature on fashion trend 

forecasting and customer preference modelling. Then, we 

explain the methodology used in developing the hybrid 

model, followed by a discussion on its potential 

applications and benefits for the fashion industry. Finally, 

we conclude by outlining future research directions and the 

practical implications of the hybrid model. 

 

1.1 Background 

The fashion industry has historically relied on expert 

opinion, market trends, and seasonal changes to predict 

future trends. In recent years, the integration of data 

analytics has revolutionized the industry, allowing for 

more precise and timely predictions based on large-scale 

data from social media, fashion week events, and online 

platforms. These global trends help brands and retailers 

anticipate shifts in consumer demand and adjust their 

inventories accordingly. 

At the same time, the rise of personalized 

recommendations has underscored the need for fashion 

brands to focus on individual customer preferences. E-

commerce platforms, in particular, are moving towards 

personalization by analysing customers’ past purchases, 

browsing behaviour, and preferences for specific fabrics, 

styles, and colours. As a result, brands are searching for 

ways to combine global trend data with personalized 

insights to create both accurate trend predictions and 

tailored customer recommendations. 

1.2 Industry Context 

As the fashion industry continues to embrace 

digitalization, the integration of global trend data with 

individual customer preferences is becoming increasingly 

vital. According to recent market reports, fashion retailers 

using data-driven models for trend forecasting and 

customer personalization have seen significant increases 

in both customer engagement and conversion rates. This 

shift highlights the importance of combining macro-level 

fashion insights with micro-level customer data. 

1.3 Objective and Contributions 

The objective of this research is to propose a hybrid model 

that integrates global fashion trends with customer 

purchase preferences to improve both fashion trend 

predictions and personalized recommendations. This 

model seeks to bridge the gap between broad industry 

trends and individual customer behaviour, offering a 

comprehensive approach to fashion trend forecasting. The 

key contributions of this paper include: 

1. Introducing a hybrid approach that combines 

global and customer-specific data for trend 

prediction. 

2. A detailed conceptual framework outlining the 

methodology and integration process for global 

trend and customer preference data. 

3. Discussion of potential industry applications and 

benefits for fashion brands and retailers. 

 

2. Literature Review 

1. Fashion Trend Forecasting Models 

Evolution of Trend Forecasting: Fashion forecasting 

traditionally relied on industry expertise, where 

forecasters analyzed cultural phenomena, socio-

political events, and art movements. Research by Mair 

(2020) highlights the cyclical nature of trends, with 

specific patterns recurring over decades. This has led 

to classic fashion cycles (e.g., the return of vintage or 
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retro styles), which serve as a foundation for many 

forecasting models today. 

Machine Learning Applications: The use of machine 

learning (ML) has gained momentum, especially with 

algorithms like decision trees and support vector 

machines (SVM) that classify fashion trends based on 

a range of features, such as color, silhouette, and 

seasonality (Naseer et al., 2021). K-Nearest Neighbors 

(KNN) has also been widely used for clustering 

similar styles, while principal component analysis 

(PCA) helps in reducing data dimensions and 

identifying core trends. 

Deep Learning in Fashion: Convolutional neural 

networks (CNNs) are particularly valuable for image-

based data, allowing models to analyze fashion 

elements directly from runway photos and social 

media content. Zhang et al. (2022) demonstrated that 

CNNs trained on Instagram and Pinterest images 

could accurately identify emerging trends, offering 

predictions on style elements like necklines, sleeves, 

and colors. Moreover, recurrent neural networks 

(RNNs) with long short-term memory (LSTM) units 

capture temporal dynamics in sales data, accounting 

for both recent trends and seasonal patterns. 

2. Customer Preference Analysis in Fashion 

Prediction 

Role of Past Sales Data: Analyzing customer purchase 

data is crucial for identifying individual preferences. 

Past sales reveal patterns in fabric choices, color 

preferences, and popular clothing types, offering a 

data-driven perspective on consumer demand. For 

instance, research by Lee & Kim (2019) shows that 

preference patterns can be clustered to forecast 

demand for particular fabrics or styles in upcoming 

seasons. This research often uses collaborative 

filtering techniques to identify similarities among 

customer profiles based on purchase history. 

Personalized Recommendations: Personalization has 

become essential in fashion forecasting, aligning 

individual consumer preferences with broader trends. 

Amazon and other e-commerce giants utilize hybrid 

recommendation systems that merge collaborative and 

content-based filtering, creating a dynamic prediction 

model that aligns with both individual preferences and 

collective trends. Recent studies indicate that these 

personalized models outperform one-size-fits-all trend 

predictions (Chang & Chen, 2021). 

Sentiment Analysis: By employing natural language 

processing (NLP) on social media comments, reviews, 

and fashion blogs, researchers have been able to gauge 

consumer sentiment toward particular styles and 

fabrics. For example, Mishra et al. (2020) used NLP 

to analyze tweets related to sustainable fabrics, finding 

that consumers showed an increasing preference for 

eco-friendly materials. Sentiment analysis thus offers 

a real-time feedback loop, enhancing the ability of 

models to adapt to changing preferences. 

3. Fabric and Material Preference in Fashion 

Prediction 

Material-Specific Trend Forecasting: Research shows 

that preferences for specific materials like cotton, silk, 

or synthetic blends can significantly influence trend 

forecasts. Studies on regional preferences also reveal 

how factors such as climate and lifestyle impact fabric 

choices. For instance, Fang & Wang (2021) analyzed 

sales data across climates and found strong 

correlations between seasonal weather patterns and 

fabric popularity, providing an extra layer of 

predictive power. 

Sustainable Fashion Trends: The rising demand for 

sustainable materials has shifted consumer 

preferences, a trend that models must account for. 

Brands like Patagonia and H&M have pioneered 

sustainable lines that emphasize eco-friendly fabrics. 

Research has highlighted that customers are willing to 

pay more for sustainable clothing, especially among 

younger demographics (Anderson et al., 2021). 

Models that predict trends based on sustainable 

materials, including organic cotton or recycled 

polyester, provide an accurate reflection of current 

consumer demands. 

4. External Data Sources for Trend Prediction 

Social Media and Influencer Impact: With platforms 

like Instagram and TikTok shaping fashion culture, 

social media analytics has become a valuable tool for 

trend prediction. Studies have shown that influencer 

endorsements and viral challenges can trigger 

immediate shifts in style preferences. Park et al. 

(2022) developed a model that integrates social media 

“likes” and “shares” with sales data, predicting trend 

adoption rates based on social media engagement. 

This model achieved high accuracy in forecasting 

styles that quickly gained popularity among target 

demographics. 

Search Trends: Google Trends and other search engine 

data offer a glimpse into rising fashion interests. Real-

time search data helps identify trends before they 

materialize in sales, allowing brands to prepare for 

spikes in demand. A recent study (Li & Wu, 2023) 

examined the correlation between search volume for 

keywords like "floral dresses" and "denim jackets" 

and sales data, finding that search trends accurately 

predicted peak demand weeks in advance. 
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Weather and Climate Considerations: Seasonal 

weather forecasts can also help predict demand for 

specific clothing types and fabrics. Research suggests 

that models integrating temperature and precipitation 

forecasts with historical sales data can predict trends 

in outerwear or summer apparel with up to 80% 

accuracy (Reddy et al., 2022). 

5. Frameworks and Techniques for Multi-Source Data 

Integration 

Hybrid Models: The integration of sales, social media, 

search, and weather data has led to the development of 

hybrid forecasting models. Hybrid models use 

ensemble methods, combining the strengths of 

different machine learning models. Xu & Zhao (2023) 

proposed a model that merges social media sentiment 

analysis with past sales data, creating a unified 

framework that balances consumer-driven insights 

with real-time data. Such models capture a broader 

scope of trends, improving forecasting accuracy. 

Factorization Machines and Tensor Models: Tensor-

based models are effective for handling multi-

dimensional data, like user-item-time interactions. 

These models are commonly used in recommender 

systems for predicting fashion trends, capturing 

complex relationships between variables. 

Factorization machines allow data from various 

sources, like weather, sales, and social media, to be 

integrated into one predictive model, enhancing the 

ability to understand cross-sectional and time-based 

trends (Cheng et al., 2022). 

6. Evaluation Metrics and Model Validation 

Accuracy Metrics: Metrics such as mean absolute 

error (MAE), root mean square error (RMSE), and F1 

score are commonly used to assess forecast accuracy 

in fashion trend prediction models. However, 

accuracy alone does not guarantee consumer 

relevance. Evaluating how well predicted trends align 

with consumer sentiment and preferences provides 

additional validation. Research shows that 

incorporating customer feedback data improves model 

accuracy by up to 15% (Singh & Sharma, 2022). 

Continuous Improvement and Feedback Loops: In a 

field as dynamic as fashion, model retraining based on 

consumer feedback and real-time data is essential. 

Some studies propose using customer feedback loops 

to refine recommendations over time, creating a 

continuous improvement cycle that aligns predictions 

more closely with consumer expectations (Bhandari & 

Patel, 2021). This approach is especially valuable for 

large retailers, where customer preferences can shift 

rapidly in response to new collections or social media 

trends. 

Relevant Datasets for Model Training and Evaluation 

DeepFashion: One of the most widely used datasets in 

fashion AI research, DeepFashion contains over 

800,000 images with diverse categories and detailed 

annotations. It allows for training models on features 

like style, color, and texture, enhancing trend 

prediction accuracy. 

Fashion-MNIST: A dataset of 70,000 small grayscale 

images of various clothing items, ideal for testing 

basic machine learning models in fashion. 

Instagram and Social Media Data: While not a 

traditional dataset, many studies utilize publicly 

available social media data to analyze trends. This 

includes visual data from Instagram and short-form 

content from TikTok, which has proven valuable in 

identifying trends among younger consumers. 

Retail Transactional Data: Many retailers have in-

house transactional datasets that include customer 

purchase histories, product details, and seasonal 

trends. When used alongside public datasets, these 

transactional records provide a valuable resource for 

personalized trend forecasting. 

 

PROPOSED MODELLING  

3.1 Data Collection 

The hybrid model requires two key datasets: 

1. Global Fashion Trend Data: This data is sourced 

from social media platforms (e.g., Instagram, 

TikTok, Pinterest), influencer content, and 

fashion week reports. This dataset includes key 

trends such as popular fabrics, colors, clothing 

styles, and other factors influencing global fashion 

movements. 

2. Customer Preference Data: Customer purchase 

histories are used to analyze individual 

preferences. This dataset includes information 

about customers' preferred fabrics, colors, 

clothing categories (e.g., casual, formal), and 

demographic details (e.g., age, gender, location). 

The combination of these datasets allows for the 

development of a model that can predict not only broad 

fashion trends but also trends tailored to individual 

customer preferences. 

3.2 Data Preprocessing 

Before feeding the data into the model, it undergoes 

several preprocessing steps: 

• Global Trend Data: Natural language processing 

(NLP) techniques are used to extract relevant 
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fashion trends from social media and influencer 

content. Posts are categorized based on specific 

fashion-related terms (e.g., "cotton trends," "floral 

prints"). A sentiment analysis is also performed to 

gauge public interest in particular trends. 

• Customer Preference Data: Purchase histories 

are analyzed to identify patterns in customer 

preferences. Missing data is imputed where 

necessary, and categorical variables (e.g., fabric 

types, clothing categories) are one-hot encoded. 

Demographic data such as age and location are 

also processed to enable customer segmentation. 

 

3.3 Feature Engineering 

The model relies on features extracted from both datasets: 

• Global Trend Features: Trend-related features 

include trending fabrics, colors, and clothing 

styles, as well as engagement metrics such as 

likes, shares, and comments on fashion-related 

content. 

• Customer Features: Customer-specific features 

are derived from purchase histories, such as 

preferred fabrics and clothing categories, 

purchase frequency, and seasonal trends. 

Demographic features (e.g., age group, gender) 

are also used to segment customers and identify 

preferences based on similar groups. 

 

3.4 Model Design 

The proposed hybrid model combines a global trend 

prediction model with a customer preference model: 

1. Global Trend Prediction Model: A time-series 

forecasting model (such as LSTM) is used to 

analyze global fashion trends based on social 

media engagement and historical trend data. This 

model forecasts upcoming trends by analyzing 

trend momentum and shifts in consumer interest. 

2. Customer Preference Model: A collaborative 

filtering model is employed to analyze individual 

customers' purchase histories and recommend 

products that align with their preferences. This 

model identifies affinities for certain fabrics, 

clothing types, and colors, providing personalized 

recommendations based on past behavior. 

The outputs of both models are combined using a weighted 

system, where global trends are assigned a higher weight 

for predicting widespread fashion movements, and 

customer preferences are emphasized for personalized 

recommendations. The weighting system can be adjusted 

based on the specific use case, with flexibility for different 

retailer needs. 

 

3.5 Flow Chart 

 

 

3.6 Evaluation Metrics 

While this paper focuses on the theoretical framework of 

the hybrid model, evaluation metrics would include: 

• Trend Prediction Accuracy: Measuring how 

accurately the global trend model forecasts 

upcoming trends. 

• Personalization Accuracy: Evaluating the 

relevance of the personalized recommendations 

for individual customers. 

• Customer Engagement: Potential measures of 

customer engagement could include click-through 

rates and conversion rates, indicating how well the 

recommendations resonate with customers. 

 

RESULTS AND DISCUSSIONS 

4.1 Potential Applications 

The hybrid model presents numerous applications for 

fashion retailers and e-commerce platforms: 
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• Personalized Marketing: Retailers can use the 

model to create targeted marketing campaigns that 

align with both global trends and individual 

customer preferences. This can increase customer 

engagement and boost conversion rates by 

offering tailored product suggestions. 

• Inventory Management: By predicting both 

general trends and customer-specific preferences, 

the model can help retailers optimize their 

inventory, ensuring that they stock trending items 

while catering to specific customer demands. 

• Fashion Design and Development: Designers 

can use insights from the model to create 

collections that align with upcoming trends and 

resonate with their target customers, potentially 

leading to higher sales and customer satisfaction. 

4.2 Limitations and Future Work 

While the hybrid model offers significant potential, there 

are several limitations: 

• Data Availability: The effectiveness of the 

customer preference model relies on 

comprehensive purchase histories. For new 

customers or regions with limited data, the 

model's performance may be constrained. 

• Scalability: Integrating large datasets from both 

global trends and individual customers may 

require substantial computational resources, 

particularly for small or medium-sized retailers. 

Future work could focus on improving the scalability of 

the model, as well as exploring additional data sources, 

such as real-time social media data or customer reviews. 

Integrating advanced machine learning techniques like 

deep learning could also enhance the model's predictive 

capabilities. 

CONCLUSION 

Fashion trend prediction has significantly advanced from 

traditional expert-based methods to data-driven 

models, primarily leveraging machine learning, 

sentiment analysis, and social media insights. These 

modern techniques allow for a more granular 

understanding of consumer behavior, providing 

brands with the ability to predict future trends based 

on past sales, consumer preferences, and real-time 

data. By incorporating customer preferences from 

previous purchases, such as fabric types, clothing 

styles, and colors, predictive models can better 

forecast demand for specific items, ensuring that 

companies align their offerings with actual consumer 

interest. 

In addition to analyzing past sales data, external factors 

such as social media influence, weather patterns, and 

the growing importance of sustainability have become 

crucial inputs for trend forecasting. The integration of 

these diverse data sources into hybrid models 

enhances the accuracy and relevance of predictions, 

making them more adaptable to shifting consumer 

preferences. Models that combine data from various 

channels—like social media, search trends, and 

customer feedback—offer a comprehensive approach 

to forecasting, ensuring that fashion brands can stay 

ahead of emerging trends. 

Moreover, as consumer behavior becomes increasingly 

personalized, models that integrate customer feedback 

and continuously adapt to new data will become vital 

in predicting short-term and long-term trends. The 

importance of real-time model updates, through 

feedback loops, ensures that predictions stay relevant, 

allowing brands to respond quickly to new preferences 

or market shifts. 

In conclusion, the future of fashion trend forecasting lies 

in the seamless integration of customer preferences, 

advanced data analytics, and continuous model 

refinement. As the fashion industry continues to 

evolve, these predictive tools will help brands stay 

competitive by aligning with dynamic consumer 

demands, while also addressing larger trends like 

sustainability and personalization. 
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