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Making Sense of Machine Learning 

It is easier to trust machine learning predictions when we understand them better

Machine learning (ML) methods empower sophisticated 

algorithms to analyze financial data sets and make 

predictions against a defined goal. However, ML models are 

 when used for investment 

applications. In particular, investors demand reliable and 

intuitive interpretation  

before they are confident enough to use them in practice. 

To address this challenge, we propose a framework that 

decomposes ML predictions into three basic components: 

linear, nonlinear, and interaction effects  and evaluates the 

predictive efficacy of these components. Together, this forms 

Model Fingerprint,  which can be used to summarize key 

characteristics of model predictions.  

We apply our framework to a real-world case study where 

Random Forest (RF), Gradient Boosting Machine (GBM), and 

Neural Network (NN) models are trained to predict monthly 

currency returns in the G10 universe. Carry, trend, valuation, 

equity differential and market turbulence are used as input 

factors. The bar chart at right shows the prediction 

decomposition of the GBM model. Valuation is the top driver 

in the linear space. Carry has the largest nonlinear effect, and 

the GBM model highlights the interaction between carry and 

turbulence when it comes to monthly forward return 

prediction. The component efficacy chart reveals that the 

GBM can learn reliably simple rules in the linear space. The 

model also homes in on the efficacy of interaction effects. 

Both pairwise and higher-order interactions captured by the 

model boost the risk-adjusted portfolio performance. 

Fing intuitive and may be generalized to other predictive models and investment portfolios. As 

such, it allows researchers to tease y its y

Model Fingerprint (Part I): Prediction 
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Model Fingerprint (Part II): Performance 

Source: State Street Global Markets, DataStream. Results from a 
Gradient Boosting Machine that is trained on monthly data from Jan 
1990 to Dec 2015 and validated from Jan 2016 to April 2019. 
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Disclaimers and Important Risk Information  

The information provided herein is not intended to suggest or recommend any investment or investment strategy, does not constitute investment 
advice, does not constitute securities, futures, or swap research, is not market commentary, and is not a solicitation to buy or sell securities, 
derivatives, foreign exchange or any financial product. It does not take into account any investor's particular investment objectives, strategies or 
tax status. Clients should be aware of the risks trading foreign exchange, equities, fixed income or derivative instruments or in investments in 
non-liquid or emerging markets. Derivatives generally involve leverage and are therefore more volatile than their underlying cash investments. 
Past performance is no guarantee of future results. This communication is not intended for and must not be provided to retail investors. The 
products and services described in this communication may not be available in all jurisdictions and this communication is not intended for 
distribution in any jurisdiction where such distribution would be prohibited. The products and services outlined herein are only offered to 
professional clients or eligible counterparties through State Street Bank and Trust Company, authorized and regulated by the Federal Reserve 
Board.  State Street Bank and Trust Company is registered with the Commodity Futures Trading Commission as a Swap Dealer and is a member 
of the National Futures Association. Please note that certain foreign exchange business (spot and certain forward transactions) are not 
regulated. This document is a marketing communication, and the information contained herein has not been prepared in accordance with legal 
requirements designed to promote the independence of investment research. It is for clients to determine whether they are permitted to receive 
research of any nature. 
The products and services outlined in this document are generally offered in the United States and Latin America by State Street Bank and 
Trust Company. This communication is made available in Japan by State Street Bank and Trust Company, Tokyo Branch, which is regulated by 
the Financial Services Agency of Japan and is licensed under Article 47 of the Banking Act. EMEA:  (i) State Street Bank and Trust Company, 
London Branch, authorised and regulated by Federal Reserve Board, authorised by the Prudential Regulation Authority, subject to regulation by 
the Financial Conduct Authority and limited regulation by the Prudential Regulation Authority. Details about the extent of regulation by the 
Prudential Regulation Authority are available upon request; and/or (ii) State Street Bank International GmbH, authorised by Deutsche 
Bundesbank and the German Federal Financial Supervisory Authority and, in respect of State Street Bank International GmbH, London Branch, 
subject to limited regulation by the Financial Conduct Authority and Prudential Regulation Authority. Details about the extent of regulation by 
the Financial Conduct Authority and Prudential Regulation Authority are available upon request.  Brazil: The products in this marketing material 
have not been and will not be registered with the Comissão de Valores Mobiliários - the Brazilian Securities and Exchange Commission ("CVM"), 
and any offer of such products is not directed to the general public within the Federative Republic of Brazil ("Brazil"). The information 
contained in this marketing material is not provided for the purpose of soliciting investments from investors residing in Brazil and no 
information in this marketing material should be construed as a public offering or unauthorized distribution of the products within Brazil, 
pursuant to applicable Brazilian law and regulations. The products and services outlined in this document are generally offered in Canada by 
State Street Bank and Trust Company. This communication is made available in Hong Kong by State Street Bank and Trust Company which 
accepts responsibility for its contents, and is intended for distribution to professional investors only (as defined in the Securities and Futures 
Ordinance). This communication is made available in Australia by State Street Bank and Trust Company ABN 70 062 819 630, AFSL 239679 
and is intended only for wholesale clients, as defined in the Corporations Act 2001. This communication is made available in Singapore by 
State 
Singapore. In Singapore, this communication is only distributed to accredited, institutional investors as defined in the Singapore Financial 
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