Technical Summary — A Guide to using Al for Long-Range Category Forecasting

in Retail
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Short-term, SKU-level forecasting is essential for day-to-day replenishment. However, long
range category-level forecasting is the bedrock of strategic retail planning. This type of
forecasting, which examines demand trends over a year or more, informs critical decisions
about market expansion, product development, and large-scale capital investments. It requires
a different set of tools that can look beyond immediate sales patterns to identify broader, more
durable shifts in the market. A pragmatic approach involves leveraging a spectrum of
mathematical techniques, from tried-and-true statistical models to more advanced machine
learning algorithms.

The Foundation: Tried-and-True Statistical Models

For decades, statistical models have been the workhorses of forecasting, and they remain

highly effective, particularly for categories with stable demand patterns and rich historical data.

» Time Series Models: These models operate on the principle that "history repeats itself,"
analyzing past sales data—whether daily, weekly, or monthly—to identify recurring

patterns like seasonality and trends.

o Exponential Smoothing (ES): This method is particularly well-suited for retail,
where recent performance is often a strong indicator of future results. ES models
assign exponentially more weight to recent observations than to older ones,
allowing the forecast to adapt to changing trends. This "smoothing" of the data
helps to remove noise and make underlying patterns more visible, which is

valuable for short to mediumterm forecasting of metrics like sales and revenue.

o ARIMA (AutoRegressive Integrated Moving Average): ARIMA is a more
sophisticated time series model that is highly effective at capturing complex
patterns in data. It combines three components: Autoregression (AR), which uses
past values to predict future ones; Integration (1), which makes the data

stationary to stabilize trends; and Moving Average (MA), which incorporates past



forecast errors to improve the model. ARIMA is particularly beneficial for
businesses with cyclical revenue models and can be adapted for category-level

forecasting by grouping products with similar seasonal patterns.

The Evolution: Advanced Mathematical and Machine Learning Models

As retail becomes more complex, models that can incorporate a wider range of variables
become more powerful. These advanced techniques move beyond analyzing historical sales in

isolation to understand the drivers of demand.

« Causal and Regression Models: These models act like a detective, analyzing the
relationship between sales and various internal and external factors. By examining
variables like marketing spend, promotions, economic conditions, and even weather
patterns, they can determine the "cause and effect" behind sales fluctuations. This is
crucial for long-range forecasting, where external factors have a greater cumulative

impact.

- Prophet: Developed by Meta, Prophet is an open-source forecasting tool designed to
be fast, automated, and robust. It excels with time series data that has strong seasonal
effects, multiple seasons of historical data, and is resilient to missing data and trend
shifts. Prophet works by decomposing the time series into three main components:
trend, seasonality (yearly, weekly, and daily), and holidays, making it highly tunable and

interpretable.

« Machine Learning (ML) Approaches: The newest frontier in forecasting involves
machine learning algorithms like Random Forest, XGBoost, and neural networks.
These models represent a paradigm shift, as they can analyze vast and diverse
datasets—including unstructured data like social media sentiment— to uncover
complex, non-linear relationships that traditional models might miss. Their key
advantage is the ability to dynamically adapt and learn from new data, continuously
improving forecast accuracy over time. For long-range forecasting, ML can model the
combined impact of numerous factors, from macroeconomic indicators to competitor

actions, providing a more holistic and resilient prediction.



Ultimately, there is no single "best" model. The most effective approach often involves using a
hybrid model or selecting the right tool for the specific category and business context. For
stable, core product lines, traditional statistical models may be sufficient. For trend-driven
fashion items or categories heavily influenced by external events, machine learning offers a
distinct advantage. The key is a pragmatic strategy that matches the right mathematical tool to

the specific forecasting challenge.

Practical Al in Action: Grounding Forecasting & Planning in Reality

The most effective way to conceptualize Al's role is not as a replacement for human expertise
but as a powerful "force multiplier".'® For generations, merchandise planning has been a blend
of art—the market intuition of the planner—and science, the analysis of historical data.'® Al does
not automate the art; rather, it supercharges the science. It automates tedious analytical tasks,

freeing human planners to focus on high-value strategic decisions.

The Evolution of Forecasting: From Art to Science, Amplified

Use Case 1: Precision Demand Forecasting. Traditional forecasting models often rely heavily
on past sales trends, a method that proves brittle in the face of market volatility. Al-driven
forecasting represents a paradigm shift. Advanced machine learning models can ingest and
analyze a multitude of variables simultaneously, far beyond human capacity. These models
correlate historical sales data with external factors such as seasonality, promotions, competitor
pricing, local events, and even real-time weather patterns to generate vastly more accurate and
granular demand forecasts.' The impact of this increased accuracy is profound. According to
McKinsey, Al-powered demand forecasting can reduce forecasting errors by up to 50%.2° This
improvement directly leads to an estimated 65% reduction in lost sales caused by out-of-stock

situations.?



The Financial Impact of Optimized Inventory

Use Case 2: Dynamic Inventory Optimization. The direct consequence of better forecasting is
smarter inventory management. Many retailers still operate on static, rulebased replenishment
systems. In contrast, Al enables a dynamic approach, constantly adjusting inventory levels and
reorder points based on real-time sales data and updated forecasts.'® This proactive
optimization prevents the costly twin problems of overstocks and stockouts. The business case
is compelling: analysis shows that Al can reduce excess inventory levels by 20-30%, which
directly minimizes the need for margineroding markdowns and reduces waste.? A concrete
example of this in practice is the UK supermarket Morrisons, which leveraged an Al planning

solution to boost its onshelf availability by 30%.%!

From National Averages to Local Nuance

Use Case 3: Localized Assortment Planning. A one-size-fits-all assortment strategy is no
longer competitive. Al provides the tools to tailor product assortments with a level of precision
previously unattainable. Al-driven store clustering models move beyond simple geography to
segment locations based on a rich set of attributes, including customer demographics, climate,
and observed shopping behaviors.' This allows a retailer to understand that a store in a city's
financial district requires a fundamentally different product mix than a suburban store in the
same metropolitan area.' This strategic localization drives higher conversion rates and better

inventory productivity.

Evidence from leading fashion retailers who have implemented Al-driven, attribute based

planning demonstrates a 30% improvement in inventory turnover.?°

Use Case 4: Strategic Pricing & Promotion. Finally, Al can bring a new level of sophistication
to pricing and markdown decisions. By analyzing market trends, competitor price points, and
customer price elasticity, Al models can recommend optimal pricing strategies to maximize
revenue and margin.'® This data-driven approach replaces trial-and-error decisions with
strategies backed by predictive analytics. Examining these successful use cases reveals a

common thread. The most pragmatic applications of Al are about systematically eliminating



human bias and overcoming cognitive limitations at scale. A human planner cannot possibly
calculate the precise, combined impact of a bank holiday, a 15% off promotion, a competitor's
stockout, and an unexpected temperature rise across 500 stores. The Al's role is to perform this
massively complex, multi-variate calculation without bias and present the planner with a
statistically probable outcome. The planner's role then elevates from "calculating the forecast" to
"evaluating the forecast's strategic implications." This reframes the technology as an "unbiased

co-pilot" rather than a mysterious "black box".'®
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