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Executive Summary 
This study investigates the performance of Xantos Labs’ backtest framework and the operational 

efficiency of trade execution and rebalancing for live/actual separately managed accounts. Results 

indicate high operational efficiency, which only increased further with the introduction of fractional trading 

by our primary brokerage partner in early 2021. 

Key takeaways 

● Our quantitative assessment confirms negligible differences both between actual client accounts 

as well as client accounts and our simulated backtesting framework. This means clients enjoy 

excellent operational execution and the benefits of a rigorous backtesting framework that not only 

drives returns but is consistent in nature. 

● While the relative tracking error was larger on average for smaller account size due to cost 

constraints, the overall error is negligible. 

● The introduction of fractional trading by our primary brokerage partner halved the tracking error 

leading to even higher operational efficiency. 

● Gains in efficiency were larger for smaller accounts more affected by nominal cost considerations.

Introduction 

A key tenet of our approach here at Xantos Labs is 

to take a systematic approach to portfolio 

management. Since inception, we have focused on 

creating repeatable systematic investment 

management processes leveraging an in-house 

built backtesting framework to test various theses 

and approaches before deploying them in the real 

world. All of our ideas are applied and rigorously 

evaluated in this backtesting framework before 

being introduced to actual client accounts. But 

these backtest results traditionally represent an 

idealized environment (a benchmark if you will) 

which differs from the real world. It is therefore 

imperative to verify that the quantitative 

management of our clients’ accounts—including 

trade execution and portfolio rebalancing—works 

as intended!  

The volatility of the relative performance between a 

portfolio and its benchmark is referred to as the 

tracking error.  

Tracking Error 

Tracking error is defined as the standard deviation 

of the differences in returns between the 

performance of a portfolio over a period of time 

and the benchmark to which it is compared. 

Popular indices such as DOW 30 and S&P 500 are 

used to gauge the stock market performance. 

However, investors cannot purchase an index. 

Firms such as State Street and Vanguard offer 

Index Funds and Exchange Traded Funds (ETFs) 

like SPY which allows investors to track the S&P 

500 index. The difference between the index and 

the ETFs that track them might float around a bit 

and the standard deviation captures the variability 

in tracking the performance of managers.  

Investors can thus use tracking error to determine 

how close (or how far away) a portfolio is from the 

underlying benchmark it is trying to track. For 

passive portfolio managers, the goal is to minimize 

tracking error to under 1%. Deviations can occur for 

various reasons: composition changes, rebalancing 

delays, liquidity or execution issues, market 

movements, etc. If a passive portfolio manager has 

a large tracking error (over 3%), they are either 

doing a poor job in execution or are tracking to a 

different benchmark. 

We generally reference the S&P 500 index as it is 

the most recognizable benchmark and the best 

yardstick to compare our performance against. 

Nonetheless, as active managers, our goal is not to 



 
replicate the S&P 500 returns but to outperform it 

and deliver above-average returns to our clients 

over the long run. In fact, the historical tracking 

error for our long-only equity strategy to the S&P 

500 index is in excess of 20% which is significant 

but expected for a concentrated portfolio of no 

more than 25 positions versus 505 positions in the 

S&P 500 Index. In this study, however, we use 

tracking error to quantify our operational 

performance and fairness to clients irrespective of 

account sizes by comparing the performance of 

clients’ portfolios to our backtest benchmark. 

Environment and Account Selection 

We focused on the period between January 2020 

through June 2021 and included only active and 

funded accounts that were present in this period. 

The ratio between the average balance of the 

largest and smallest account in the sample is 

roughly 27x. Sample size is 20. 

More importantly, prior to the introduction of 

fractional trading, the actual composition of assets 

differed for various account sizes. For instance, an 

account with $2,000 in assets cannot afford to 

own shares of Amazon (AMZN) which traded above 

$1,800 over this horizon irrespective of the weight 

allocated. However, another account with $50,000 

in assets, at 10% weighting can afford to own at 

most 2 shares of AMZN. For the smaller account, 

this weighting will leave $200 or 10% of the assets 

uninvested due to cost constraints. Prior to 

fractional trading, we implemented a solution to 

tackle this by offering two portfolios: full and lite. 

Unlike the former, the lite portfolio excludes 

expensive stocks like AMZN. At the time of 

rebalancing, each client account is assigned 

allocations of lite or full if the total uninvested 

capital exceeds a predefined watermark.  

The backtest environment is simulated to mimic 

additions/removals from the actual aggregate 

portfolio. Additionally, it mimics the trading controls 

and other key features we apply in real accounts 

but suffers no cost constraints as described above. 

In the backtest framework, all data is simulated 

forward so that look-ahead bias is removed i.e., 

only information present on any given day is used in 

allocating across assets and in executing trades. 

The backtest environment is simulated to mimic 

additions/removals from the actual aggregate 

portfolio. Additionally, it mimics the trading controls 

and other key features we apply in real accounts 

but suffers no cost constraints as described above. 

In the backtest framework, all data is simulated 

forward so that look-ahead bias is removed i.e., 

only information present on any given day is used in 

allocating across assets and in executing trades. 

Unlike real accounts, we do not account for the 

timing of cash flows, and we use closing prices, so 

orders execute at the next close with a T+2 

expiration window. The timing of cash flows is an 

important driver of performance variation 

particularly for smaller account sizes. Lastly, the 

rebalancing interval is set to monthly although the 

actual date of rebalancing varies between backtest 

framework and live accounts. Again, this introduces 

a degree of noise that is unrelated to the efficiency 

of our trade execution and portfolio rebalancing. 

Results 

Our results demonstrate that the sample live 

accounts achieved performance that very closely 

tracks our backtest framework.  

Figure 1 below shows the cumulative performance 

of the backtest framework (“benchmark”) plotted 

against the cumulative performance of a subset of 

actual live client accounts under our management. 

A clear observation is that the entire distribution of 

live accounts closely track each other and the 

backtest benchmark. Even during the turbulence of 

early 2020, when equity markets sharply repriced 

risks and investors fled risky assets for safe-haven 

treasuries and commodities, our environment 

behaved as it was supposed to, and all clients’ 

accounts followed closely. 

  



 

Looking closely at the daily return differentials for 

actuals accounts relative to the benchmark (Figure 

2), we noticed that these all fall under 4.5%. Lastly, 

the introduction of fractional trading significantly 

reduced the median return differentials from 0.53% 

to 0.25%, essentially allowing the portfolios to 

closely track each other even more. Table 1 

summarizes periodic and annualized tracking 

errors across smallest, largest, and median 

accounts for: the entire period, pre-fractional 

trading, pre-fractional trading with least volatile 

market conditions (i.e., from 05/2020 to 

03/09/2021), and after introduction of fractional 

trading. 

One limiting factor is noteworthy. As described 

earlier, due to the range of account sizes that are 

under management, a narrower list that contained 

nominally cheaper stocks that could be held with 

smaller dollar amounts was used for smaller 

accounts. This introduced some natural variance 

relative to the benchmark which assumes an initial 

portfolio dollar amount large enough to be 

unrestricted by the nominal cost of any single 

stock. To properly quantify this, we compare the 

tracking errors between the largest account in the 

sample to that of the smallest account in Table 1. 

We find that the largest account on average 

generally closely tracks the benchmark better than 

smallest account. This is expected as many of the 

smaller accounts were assigned lite portfolio that 

excluded the nominally more expensive stocks. 

Thus at least some of the larger tracking error 

experienced by smaller accounts are attributable to 

differences in composition between our lite 

portfolio and the backtest. Nevertheless, the 

variability between the largest and smallest 

accounts in our sample is negligible (under <0.11%, 

Cumulative net-of-fees returns for actual accounts versus backtest (blue line) from Jan 2020 through June 2021. Median 

(black line) as well as ranges (gray bands) from the sample accounts is highlighted. Past performance does not guarantee 

future returns. 



 

or 1.8% annualized) and provides direct evidence of 

the ‘fair’ treatment that our clients irrespective of 

account size. Based on these comparisons, it 

stands to reason those smaller accounts were 

likely to benefit more from the introduction of 

fractional trading into our framework. Indeed, as 

shown in Table 1, while the gains in operational 

efficiency were roughly double across the board 

for all our clients, with errors between largest and 

smallest account shrinking from 0.4bps to .01 bps 

after fractional trading was introduced. Again, this 

points to equitable treatment and performance of 

all account sizes.

Concluding remarks 

In conclusion, we leveraged the tracking error 

measure in evaluating the operational efficiency of 

our processes as well as the veracity of our in-

house backtest simulation framework. Our results 

demonstrate a small median periodic tracking error 

of roughly 0.49% or 7.8% annualized across the 

live accounts relative to the backtest framework. 

Following the introduction of fractional share 

trading by our primary brokerage partner, this 

variance was dramatically reduced by half as 

smaller accounts could now hold nominally 

expensive stocks.  

 

 

Figure 2: Daily differences in net-returns for actual accounts versus backtest from Jan 2020 through June 2021. Median 

(black line) as well as ranges (gray bands) from the sample accounts is highlighted. Prior to introduction of fractional trading, 

the median tracking error relative to the backtest was 0.53% (or 53 bps) compared to 0.25% (25 bps) with fractional trading. 

 

 



 

Period
Median       

(all accounts)

Smallest 

account

Largest 

account
Median       

(all accounts)

Smallest 

Account

Largest 

Account

All 0.49% 0.52% 0.42% 7.77% 8.30% 6.60%

Pre-Fractional 0.53% 0.56% 0.45% 8.39% 8.90% 7.14%

Pre-Fractional (from 05/2020) 0.50% 0.59% 0.44% 7.86% 9.44% 7.05%

Post-Fractional 0.25% 0.28% 0.23% 3.94% 4.46% 3.68%

Improvement with FT 2.13 2.00 1.94 2.13 2.00 1.94

Period Periodic Annualized

All 0.004% 0.06%

Pre-Fractional 0.004% 0.06%

Pre-Fractional (from 05/2020) 0.004% 0.06%

Post-Fractional 0.001% 0.02%

Periodic Tracking Errors Annualized Tracking Errors

Tracking Error for Smallest vs Largest account

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: Periodic and annualized tracking errors for (a) actual accounts versus backtest (b) smallest and largest account. All data 

is from Jan 2020 through June 2021.  

 



 

Disclosures 
This document has been provided to you solely for information purposes and does not constitute an offer or solicitation of an offer or any advice or recommendation to purchase any securities or 
other financial instruments and may not be construed as such. The factual information set forth herein has been obtained or derived from sources believed by the author and XL to be reliable, but 
it is not necessarily all-inclusive and is not guaranteed as to its accuracy and is not to be regarded as a representation or warranty, express or implied, as to the information’s accuracy or 
completeness, nor should the attached information serve as the basis of any investment decision. Past performance is not a guarantee of future performance. 

 
This material does not represent valuation judgments with respect to any financial instrument, issuer, security, or sector that may be described or referenced herein and does not represent a 
formal or official view of XL. The views expressed reflect the current views as of the date hereof and neither the author nor XL undertakes to advise you of any changes in the views expressed 
herein. It should not be assumed that the author or XL will make investment recommendations in the future that are consistent with the views expressed herein or use any or all of the techniques 
or methods of analysis described herein in managing client accounts. XL and its affiliates may have positions (long or short) or engage in securities transactions that are not consistent with the 
information and views expressed in this document. 

 
The information contained herein is only as current as of the date indicated and may be superseded by subsequent market events or for other reasons. Charts and graphs provided herein are for 
illustrative purposes only. Nothing contained herein constitutes investment, legal, tax or other advice nor is it to be relied on in making an investment or other decision. There can be no assurance 
that an investment strategy will be successful. Diversification does not eliminate the risk of experiencing investment loss. Historic market trends are not reliable indicators of actual future market 
behavior or future performance of any particular investment which may differ materially and should not be relied upon as such. This material should not be viewed as a current or past 
recommendation or a solicitation of an offer to buy or sell any securities or to adopt any investment strategy. The information in this document may contain projections or other forward-looking 
statements regarding future events, targets, forecasts, or expectations regarding the strategies described herein and is only current as of the date indicated. There is no assurance that such 
events or targets will be achieved, and they may be significantly different from that shown here. The information in this document, including statements concerning financial market trends, is 
based on current market conditions, which will fluctuate and may be superseded by subsequent market events or for other reasons. Performance of all cited indices is calculated on a total return 
basis with dividends reinvested. 
 
INVESTMENT IN ANY OF THE STRATEGIES DESCRIBED HEREIN CARRIES SUBSTANTIAL RISK, INCLUDING THE POSSIBLE LOSS OF PRINCIPAL. THERE IS NO GUARANTEE THAT THE 
INVESTMENT OBJECTIVES OF THE STRATEGIES WILL BE ACHIEVED, AND RETURNS MAY VARY SIGNIFICANTLY OVER TIME. INVESTMENT IN THE STRATEGIES DESCRIBED HEREIN IS 
NOT SUITABLE FOR ALL INVESTORS. HYPOTHETICAL PERFORMANCE RESULTS HAVE MANY INHERENT LIMITATIONS, SOME OF WHICH, BUT NOT ALL, ARE DESCRIBED HEREIN. NO 
REPRESENTATION IS BEING MADE THAT ANY FUND OR ACCOUNT WILL OR IS LIKELY TO ACHIEVE PROFITS OR LOSSES SIMILAR TO THOSE SHOWN HEREIN. IN FACT, THERE ARE 
FREQUENTLY SHARP DIFFERENCES BETWEEN HYPOTHETICAL PERFORMANCE RESULTS AND THE ACTUAL RESULTS SUBSEQUENTLY REALIZED BY ANY PARTICULAR TRADING 
PROGRAM. ONE OF THE LIMITATIONS OF HYPOTHETICAL PERFORMANCE RESULTS IS THAT THEY ARE GENERALLY PREPARED WITH THE BENEFIT OF HINDSIGHT. IN ADDITION, 
HYPOTHETICAL TRADING DOES NOT INVOLVE FINANCIAL RISK, AND NO HYPOTHETICAL TRADING RECORD CAN COMPLETELY ACCOUNT FOR THE IMPACT OF FINANCIAL RISK IN 
ACTUAL TRADING. FOR EXAMPLE, THE ABILITY TO WITHSTAND LOSSES OR TO ADHERE TO A PARTICULAR TRADING PROGRAM IN SPITE OF TRADING LOSSES ARE MATERIAL 
POINTS THAT CAN ADVERSELY AFFECT ACTUAL TRADING RESULTS. THERE ARE NUMEROUS OTHER FACTORS RELATED TO THE MARKETS IN GENERAL OR TO THE 
IMPLEMENTATION OF ANY SPECIFIC TRADING PROGRAM WHICH CANNOT BE FULLY ACCOUNTED FOR IN THE REPARATION OF HYPOTHETICAL PERFORMANCE RESULTS, ALL OF 
WHICH CAN ADVERSELY AFFECT ACTUAL TRADING RESULTS. 

 
The hypothetical performance results contained herein represent the application of the quantitative models as currently in effect on the date first written above and there can be no assurance 
that the models will remain the same in the future or that an application of the current models in the future will produce similar results because the relevant market and economic conditions that 
prevailed during the hypothetical performance period will not necessarily recur. Discounting factors may be applied to reduce suspected anomalies. This backtest’s return, for this period, may 
vary depending on the date it is run. Hypothetical performance results are presented for illustrative purposes only. In addition, our transaction cost assumptions utilized in backtests, where noted, 
are based on XL’s historical realized transaction costs and market data. Certain of the assumptions have been made for modeling purposes and are unlikely to be realized. No representation or 
warranty is made as to the reasonableness of the assumptions made or that all assumptions used in achieving the returns have been stated or fully considered. Changes in the assumptions may 
have a material impact on the hypothetical returns presented. Actual advisory fees for products offering this strategy may vary.  
 
Over the period covered and at the time of this writing, AMZN was a holding of XL. It could seize to be a holding at any time. 
 
No part of this material may be reproduced in any form, or referred to in any other publication, without express written permission from Xantos Labs LLC. 
 

 

 

 

 

 

 

 


