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1 Introduction 
The FT Wilshire NxtGen Index Series are designed to deliver the allocation that maximizes future expected risk-adjusted 
returns of the portfolio, with controlled tracking error against the benchmark portfolio. This is achieved via expected risk-
adjusted returns prediction using machine learning models and portfolio optimization. The details of the construction are set 
out below. 

2 Index Construction 

2.1 Factor Definitions 

Fundamental characteristics from 10 major factor categories are used to predict quarterly future stock risk-adjusted returns: 
Accounting Conservatism, Default Risk, Growth, Investment Conservatism, Issuance, Low Risk, Liquidity, Productivity, 
Profitability, and Value. This list of fundamental characteristics is in close alignment with those described in the academic 
literature and will be reviewed on a quarterly basis. The complete list of fundamental characteristics and calculations is 
available on request. 

2.2 Expected Risk-adjusted return Prediction 

Three machine learning models are used to fit subsequent three-month stock risk-adjusted returns, using stock fundamental 
characteristics available by the end of the prior month. These models are linear ridge, random forest, and gradient boosting. 
The hyperparameters of these models are included below: 

 

Table 1: Machine Learning Model Parameters 

Model Parameter Name Parameter 

Linear Ridge L2 regularization parameter 100 

Gradient Boosting learning rate 0.1 

min split loss 0 

max depth 5 

# of boosting iterations 500 

Random Forest # of sample trees 500 

 max sample % to draw from training dataset for each bootstrap 
samples 

60% 

 min # of samples required for a split 10 

 max # of features to consider when looking for the best split 5 

 

First, for the purposes of model fitting, only stocks that are above 20th percentile market capitalization are included1, though 
in the prediction phase, all stocks are included. The realized stock risk-adjusted returns are calculated by using the alpha 
(intercept) from regressing the daily stock returns on the corresponding daily returns of a capitalization-weighted benchmark 
portfolio every three months within each country. 

Stock risk-adjusted returns and fundamental characteristics are winsorized at 1% and standardized using z-scores cross-
sectionally in each month. Missing signal values are assigned a value of zero. Each month, linear ridge, random forest, and 
gradient boosting regression models are used to predict subsequent 3-month risk-adjusted returns using the stock 
fundamental characteristics. 

Once the models are fit across all months, we use all prior models to predict the next three-month risk-adjusted return using 
fundamental characteristics in the current month. The risk-adjusted returns are averaged across models to create an 

 

1 The cutoff is chosen with the New York Stock Exchange to avoid instability when a new exchange is added to the database. 
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expected risk-adjusted return, from each of the prior month’s models. Those expected risk-adjusted returns are then 
averaged using an exponentially weighted moving average with a smoothing parameter of 0.996 and where time is measured 
over months. That expected return is then multiplied by 22 (average number of trading days in a month) times 0.0097 (to 
undo the z-scoring return standardization). 

The set of models currently used are linear ridge, random forest, and gradient boosting. The choice of model is subject to 
review quarterly. 

2.3 Covariance Estimation 

To estimate the factor-based covariance, we compute the first 50 fundamental characteristics built from a principal 
component analysis of daily stock returns over the prior 24 months. We then regress the same daily stock returns on those 
fundamental characteristics to obtain a coefficient matrix and residuals. For each element [i,j] of the covariance matrix, we 
multiply the coefficient of stock i against a given factor with the coefficient of stock j and multiply by that product by the 
variance of the factor. We perform that calculation for each of the fundamental characteristics and sum the 50 terms 
together. We then add the variance of the residuals to the diagonal of the covariance matrix. 

The method of covariance estimation is reviewed quarterly. 

2.4 Mean-Tracking Error Optimization 

The mean-tracking error optimization solves for the optimal active weights of a portfolio that maximize expected return of 
the portfolio, including accounting of transaction costs, minus a risk aversion time the tracking error of the index. Precise 
constraints and optimization parameters are described in Table 2. In single-country indices, the country difference constraint 
is non-binding. 

Table 2: Optimization Parameters 

Parameter Parameter Value 

Risk Aversion 50 

Turnover Aversion 5 

Maximum Weight 10% 

Maximum absolute benchmark 

difference 2% 

Maximum relative benchmark 

difference 10 

Maximum absolute industry difference 2% 

Maximum absolute country difference 2% 

 

 

Finally, small weights are removed from the index. Small weights are defined by the min weight in Table 3. The above 
constraints, parameters, and weight cutoff are reviewed on a quarterly basis. 
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3 Available NxtGen Indexes 
Table 3 sets out the names, underlying universes, and review schedules of the various available FT Wilshire NxtGen Indexes: 

Table 3: Available NxtGen Indexes 

Index Name Underlying Universe 
Max 

Weight 
(%) 

Min 
Weight 

(bps) 
Review Schedule 

FT Wilshire US Large 
NxtGen 

FT Wilshire US Large Cap 10 5 Mar, June, Sept, Dec 

4 Ongoing Review 

4.1 Index Review 

The FT Wilshire NxtGen Indexes will be reviewed as per Table 3. The data cutoff date is Wednesday before the second Friday 
of the review month. Constituent and free-float changes are updated after the close of trading on the third Friday of the 
review month. 

4.2 Intra-review Additions 

Additions to the underlying FT Wilshire index will be eligible for inclusion at the next index review of the FT Wilshire Factor 
Index in March, June, September, and December. 

4.3 Intra-review Deletions 

A constituent will be removed from a FT Wilshire NxtGen Index if it is removed from the corresponding underlying FT 
Wilshire Index. The deletion will be concurrent with that from the underlying index and its weight will be distributed pro-rata 
amongst the remaining constituents in the FT Wilshire NxtGen Index. 

5 Corporate Events 

5.1 Corporate Action Treatment 

The weight of a constituent of a FT Wilshire NxtGen will remain unchanged should it undergo a stock split, stock 
consolidation, rights issue, bonus issue, a change in the number of shares in issue or a change in free float (with the 
exception of tender offers). 

5.2 Suspension of Dealing 

Suspension of Dealing rules can be found in the FT Wilshire 5000 Index Series Rule Book. 

5.3 Takeovers, Mergers and Spinoffs 

The treatment of takeovers, mergers and spinoffs can be found in the FT Wilshire 5000 Index Series Rule Book. 
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Important Information 

Wilshire is a global financial services firm providing diverse services to various types of investors and intermediaries. Wilshire’s products, 
services, investment approach and advice may differ between clients and all of Wilshire’s products and services may not be available to all 
clients. For more information regarding Wilshire’s services, please see Wilshire’s ADV Part 2 available at www.wilshire.com/ADV. 

The Wilshire Indexes are calculated and distributed by Wilshire. The indices do not represent an investment. It is not possible to invest directly 
in an index. Exposure to an asset class represented by an index may be available through investable instruments derived from that index. 
Wilshire makes no representations regarding the advisability of investing in investment products based on the Wilshire Indexes not 
sponsored, endorsed, sold or promoted by Wilshire. Index returns do not reflect payment of certain sales charges or fees an investor may 
pay to purchase the securities underlying the Index or investment vehicles intended to track the performance of the Index. The imposition 
of these fees and charges would cause actual performance of the securities/vehicles to be lower than the Index performance shown. Inclusion 
of a company in the Wilshire Indexes does not in any way reflect an opinion of Wilshire on the investment merits of the company. 

Wilshire believes that the information obtained from third party sources contained herein is reliable, but has not undertaken to verify such 
information. Wilshire gives no representations or warranties as to the accuracy of such information, and accepts no responsibility or liability 
(including for indirect, consequential or incidental damages) for any error, omission or inaccuracy in such information and for results obtained 
from its use.  

This material may include estimates, projections, assumptions and other "forward-looking statements." Forward-looking statements 
represent Wilshire's current beliefs and opinions in respect of potential future events. These statements are not guarantees of future 
performance and undue reliance should not be placed on them. Such forward-looking statements necessarily involve known and unknown 
risks and uncertainties, which may cause actual events, performance and financial results to differ materially from any projections. Forward-
looking statements speak only as of the date on which they are made and are subject to change without notice. Wilshire undertakes no 
obligation to update or revise any forward-looking statements. 

Wilshire Advisors, LLC (Wilshire) is an investment advisor registered with the SEC. Wilshire® is a registered service mark.  

Copyright © 2022 Wilshire. All rights reserved. 
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More information 
For more information, please contact us directly: 

T +1 310 451 3051 

indexsales@wilshire.com 

Wilshire 

1299 Ocean Avenue, Suite 700, Santa Monica, CA 90401 

wilshire.com 


