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For more on this topic, see our 2025 journal paper: “Prediction with Incomplete Information” by Megan Czasonis, Mark 

Kritzman, and David Turkington. The Journal of Financial Data Science, Vol. 7, No. 3, Fall 2025 

 

A novel method for predicting with incomplete information 

Imagine trying to solve a puzzle with missing pieces. 

You might think that without all the pieces, the puzzle 

is unsolvable. But what if you could use the remaining 

pieces to create a clearer picture despite the gaps? 

This thought experiment mirrors the challenge of 

forming data-driven predictions with incomplete 

information. Traditional methods either discard 

valuable data or manufacture replacements based on 

limiting assumptions, leading to unreliable results. We 

propose a novel technique called Relevance-Based 

Prediction (RBP), which elegantly navigates the pitfalls 

of missing data by preserving the remaining 

information and accounting for the relative importance 

of observations for which only partial data is available.  

RBP is a model-free routine that forms predictions as weighted averages of observed outcomes, with 

weights based on a precise measure called relevance. The technique leverages fit, which quantifies the 

reliability of each prediction, and grid prediction, which combines multiple predictions from different 

combinations of observations and variables. Taken together, these components act like a chef using 

the best available ingredients to create a dish, even if some ingredients are missing. This method 

ensures that the final prediction is robust and reliable, much like a well-balanced recipe. 

To do this in practice, RBP assigns zero relevance weights to observations with missing information 

and blends data across a prediction grid where predictive variables are included and excluded in 

different combinations. As we illustrate in our paper, this process allows for the retention of more 

observations, accounts for the relative importance of missing data, and provides advance notice of how 

missing data impacts the reliability of each prediction. 

The bottom line is that RBP offers a sophisticated solution to the problem of incomplete information, 

preserving valuable data and enhancing prediction reliability in a way that is not possible using 

traditional models. By treating missing information with the care it deserves, RBP transforms the 

challenge of missing data into an opportunity for more accurate and insightful predictions. 

How to form data-driven predictions 
with incomplete information 

 

 

X1 X2 X3 X4 X5
0.2 0.6 0.8 0.0 0.8
1.0 0.4 0.3 0.6
0.1 0.3 0.0 0.4 0.2

0.7 0.3 0.2
0.8 1.0 0.9 0.1 0.2
0.6 0.9 0.9 0.7 1.0
0.9 0.4 0.8 1.0 0.1
0.7 0.4 0.4
0.0 0.7 0.9 0.0
0.0 0.9 0.8 0.1 0.2

0.5 0.3 0.6 0.8
0.5 0.6 0.8 0.2 0.8

For illustrative purposes only. 
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State Street Associates 

Our goal is to bridge the worlds of financial theory and practice with innovative investment research for asset 
managers and owners. We focus on two fundamental drivers of performance to help State Street’s clients exceed 
their performance goals and manage risk: 

INFORMATION ADVANTAGE:  Our extensive indicator suites provide investors with powerful and practical market 
intelligence. 

RESEARCH ADVANTAGE:  We partner with renowned academics to develop impactful new ideas for portfolio 
construction, risk management, and investment strategies. 

Learn more about our thought leadership, publications, interactive tools and indicators at   
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instruments, or investments in non-liquid or emerging markets, or digital assets, or participating in securities lending, repurchase transactions or 
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Where applicable, returns may increase or decrease as a result of currency fluctuations. Derivatives may be more volatile than the underlying 
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of Brazil ("Brazil"). The information contained in this marketing material is not provided for the purpose of publicly solici ting investments from 
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its regulations. Note that SSBTS is exempt from Sections 36 and 45 of the FAA. When this communication is distributed to overseas investors as 
defined in the FAA, note that SSBTS is exempt from Sections 26(1)(c), 34, 36, 45, 47 and 48 of the FAA. This advertisement has not been reviewed 
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by the European Central Bank and the BaFin, deemed authorised by the Prudential Regulation Authority, and subject to regulation by the Financial 
Conduct Authority and limited regulation by the Prudential Regulation Authority. Details of the Temporary Permissions Regime,  which allows EEA-
based firms to operate in the UK for a limited period while seeking full authorisation, are available on the Financial Conduct Authority’s website.  


