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Next Generation Factor Models 

The first generation of factor models fundamentally changed how we think about risk, but they were 

needlessly complex.  The latest factor models are meant to be used by practitioners. They are easy to 

use for both portfolio construction and performance analysis. 

 

The Old Approach 
The ideas that underpin factor analysis can be traced all the way back to the Markowitz (1959), Sharpe 

(1964) and Lintner (1965). Interest increased dramatically in the 1980s following work by Fama and 

French (1988). The academic literature was primarily concerned with testing the efficient market 

hypothesis, but practitioners quickly seized on factor models as a means of understanding the risk in 

their portfolios, and as a way to explain performance. 

The first software products to include factor analysis were targeted at large institutional investors 

managing long-only portfolios. In addition to being long-only, these portfolios tended to have a large 

number of securities and low turnover. This was the pre-ETF era —the first successful ETF in the US, the 

SPDR S&P 500 ETF (SPY), launched in 1993— and the early factor models were based on custom baskets 

of securities (early efforts focused on stocks, but the first-generation approach could be used for other 

asset classes). 

From an academic perspective, in order to differentiate between efficient and slightly inefficient 

markets, it was necessary for factors to be as based on the broadest definition of the market possible. 

Early software products, therefore based their factors on baskets containing a large number of 

securities. This presented a problem; in order to hedge these factors, portfolio managers could: (1) 

attempt to trade all the securities in the custom basket, or (2) trade a different set of securities based on 

their correlation with the factor basket.  

The first option was the most straightforward, but it increased operational risk, entailed significant 

transaction costs, and required the firm to short securities. Leaving aside model risk, there was 

increased operational risk just from the fact that there were so many securities to trade and monitor. 

Because these large institutional portfolios already contained a large number of securities, and the 

portfolios had low turnover, this may not have been a significant issue. For today’s hedge funds, with 

their more concentrated and more dynamics portfolios, though, the operational risk associated with this 

approach is likely to be significant. Another problem: legacy risk software vendors focused almost 

exclusively on market risk, and paid little or no attention to liquidity risk (while this is not true at 

Northstar, unfortunately, most risk software vendors still do not measure liquidity risk). Because of this, 

and because the factor baskets were broad-based, the first-generation factor baskets usually contained 

many illiquid securities. Trading in and out of these illiquid securities could entail significant transaction 

costs, and the securities might not even be available to short at any price. 

The second option, trading a different set of securities, also increased operational risk. It required an 

additional set of mathematical models. These models could be used to create a custom basket that was 

highly correlated with the original factor basket. If the firm was unable to short securities, then the 
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model could be used to adjust long exposures in order to achieve the desired factor exposures. This new 

mathematical model would need to be at least as complex as the model used to create the original 

factor basket. This additional model layer reduced transparency and increased complexity. It also 

begged the question: was the original factor basket necessary at all?    

A New Approach 
Asset managers, including hedge funds, use ETFs and futures to hedge factor exposures and to manage 

their overall risk. To say that there has been an explosion in ETFs in recent years can only be an 

understatement. The market for exchange traded funds has grown from less than $1 trillion in 2008 to 

over $5 trillion in 2018 (EYGM, 2017; Evans and Wilson, 2018). The ETF market offers a wide range of 

products based on different asset classes (commodities, equities, fixed income, fx), sectors (consumer 

discretionary, energy, etc.), style (value, growth, momentum, capitalization), and geography (countries, 

regions). The futures markets may not offer the same variety of products, but they typically offer lower 

transaction fees, more liquidity, and lower capital requirements. Conveniently, there are futures and/or 

ETFs based on the indexes that are most frequently used by institutional investors as performance 

benchmarks. Because they are widely used for hedging and performance measurement, market 

participants have developed a familiarity with these indexes and their associated ETFs and futures.  

The disadvantage of ETFs and futures, when it comes to managing factor exposures, is that they do not 

represent a “pure” bet on fundamental economic factors. For example, if you want to manage your 

energy exposure, you might be tempted to look at your correlation to the Energy Select Sector SPDR 

(XLE), but the XLE is highly correlated to the broader equity market and has exposure to various style 

factors including value-versus-growth and market-capitalization.  

At this point, it might seem as if we are stuck with two unattractive choices: (1) simple, intuitive, liquid, 

but “un-pure” ETFs and futures; (2) complex, unintuitive, pure factors based on large, illiquid custom 

baskets. What we would like is an approach which retains the advantages of (1), while avoiding all the 

disadvantages of (2). The latest factor models are an attempt to do this by staking a middle ground. They 

do this by basing each factor on a small number of ETFs or futures. 

While a single ETF or future might not give us a pure factor exposure, a combination of just two ETFs or 

futures can often give us something very close to a pure factor exposure. For example, while XLE by 

itself may not provide a good measure of your exposure to energy, the spread between XLE and SPY, 

does1. Furthermore, this spread is easy to understand and trade. Because they are intuitive and based 

on widely recognized indexes, risk measures based on these next-generation factors are easy for 

investors to understand, and provide a natural basis for performance attribution.    

Economists often talk about revealed preferences. It is a fancy way of saying that we should look at what 

people do and not what they say. The ETF market is very creative. In addition to all the products 

mentioned earlier, it has created products that provide short exposure, levered exposure, and 

exposures based on various economic models (including factor models). Current ETFs and futures are 

                                                           
1 More specifically, if we regress the returns of XLE on SPY, so that [XLE] = α + β[SPY] + ε, then the spread, [XLE] − 
β[SPY] = ε + α, will be correlated with [XLE], but uncorrelated with [SPY]. Moreover, while not necessary, in 
practice, this spread is also likely to have very little correlation with style factors such as value-versus-growth, 
capitalization, and momentum. For a more detailed treatment, see Miller (2014). 
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based on indexes, which are far from perfect, but if there was significant demand for “pure” factor 

exposures, the market would be awash in ETFs based on the legacy factors models. While some vendors 

may tout the advantages of legacy factor models, our revealed preferences suggest that these legacy 

factors are not widely used by practitioners.  

An Example 
Here we present an example of how these next generation factors might be used in practice.  

To start, a risk manager might open the factor analysis screen in the Northstar Risk/Performance 

application. In the application, the various risk factors would be sorted from most important to least 

important2. Let’s assume that the top factor is an energy factor based on XLE and SPY, and that the 

fund’s beta exposure to this energy factor is 40%, meaning that if XLE outperforms SPY by 1%, then the 

fund will make 40% x 1% = 0.40%.3  

If the risk manager is interested in hedging this factor exposure, it would be easy to explain this to the 

portfolio manager. There are no esoteric models or baskets. The portfolio manager knows exactly what 

the XLE and SPY are. The factor exposure should be intuitive. 

If the risk manager and portfolio manager decide they want to hedge this particular exposure, they 

could sell XLE and buy SPY. The quantities are easy to calculate. If they want to reduce the beta 

exposure from 40% to 30%, then they would just short 10% XLE and buy 10% SPY. Because XLE and SPY 

are both liquid and have low management fees, this hedge can be put on quickly and at low cost. 

The portfolio manager might also want to know how the fund’s exposure to this energy factor has 

impacted the fund’s performance historically. Using its fully-integrated data-warehouse with its daily 

factor exposures and transaction-level data, the Northstar Risk/Performance application can easily show 

how much P&L was attributable to this factor over any timespan, from the portfolio level all the way 

down to the security level. Seeing how the factor exposure has impacted performance, might influence 

the decision to hedge or not hedge. It would also be useful information to have when discussing 

performance with investors. Rather than some vague statement about the impact of energy markets on 

performance, you could tell your investors something like, “As we related in last month’s letter, we have 

had an excess exposure to energy between 30% and 40% throughout the year. This excess exposure has 

generated P&L of 1.37% YTD. Due to …, recently we decided to reduce this exposure to 20-30%.” 

Because they are based on widely used indexes, the investor should find this analysis both reasonable 

and easy to understand. 

This example only used a single factor, but it is very easy to extend this analysis to multiple factors. The 

Northstar application also has tools to help with more complicated hedging scenarios. For example, you 

can use Northstar’s built-in hedging tool to find the most efficient hedge for multiple factor constraints. 

For a long/sort portfolio, the hedging tool can suggest trades using ETFs and futures, or limit itself to 

                                                           
2 In this context, the “most important” factor is the factor which explains most of the variation in return in the 
current portfolio as measured by R2. 
3 Remember, the factor is not simply [XLE] − [SPY], but [XLE] − β[SPY]. In practice, β is often very close to one, so 
that the factor returns are very close to the returns of [XLE] − [SPY]. To keep things simple, then, for the remainder 
of this example, we’ll assume β is one. In practice, when hedging and measuring performance, we would not make 
this assumption. 
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adjusting the equities in the existing portfolio. If you want to see what the impact of a hedge would be 

on other risk statistics, you can use our model trade tool to see the impact of this or other “what if” 

trades on your portfolio.  

While we could create factors based on more than two securities, in practice this is rarely necessary. In 

theory, these simple two-security factors may have some small residual exposure to other factors (they 

may be slightly “un-pure”), but this residual exposure is easy to detect. For example, if our energy factor 

had a significant value-versus-growth tilt, then when we went to test our short-XLE/long-SPY hedge in 

the model trade tool, we would see a significant change in the value-versus-growth factor exposure. And 

if there was a change, it could easily be nullified by using the hedging tool. Again, while theoretically 

possible, we are unlikely to see significant residuals in practice. In the worst-case scenario, though, we 

would end up trading three or four liquid ETFs or futures, which is still much easier than the legacy 

approach of trading a large, illiquid custom basket of securities.    

Summary 
Practitioners have slowly refined factor models over time. What started out as an academic exercise in 

the 1990’s, has become a valuable tool for both managing risk, and understanding performance. Today’s 

factor models are intuitive and easy to use. Because they are based on widely recognized indexes, they 

also make it easy to communicate with investor about risk and performance. 
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