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THRESHOLD VS EQUAL WEIGHT REBALANCING

Bristol Gate Capital Partners Inc. - Research Group

ABSTRACT

Bristol Gate currently systematically rebalances portfolio positions to equal
weights on a quarterly basis. A comprehensive study on “threshold
rebalancing” was performed to investigate the impact of the thresholds on the
number of transactions and performance of portfolios. In this study, “threshold
rebalancing” was defined as a strategy where only stocks with weights outside
of a pre-defined envelop were rebalanced to the target weight (the target
weight is ~4.54% (1/22) for an equal weight portfolio composed of 22 securities).

Based on the performed study and for the suggested threshold, there was no
statistical evidence that the threshold rebalancing strategy would hamper
portfolio performance. Indeed, the suggested threshold of +/-1% (100 bps)
improved returns while reducing the number of transactions by about 60%,
thereby improving efficiency. The threshold of 1% indicates that the equal
weight positions of 4.54% can grow to 5.54% or shrink to 3.54% with no need to
take any action.

EXPERIMENT & RESULTS

The experimental analysis was conducted for the US universe with a dual objective of
identifying a threshold that reduced the number of transactions and at a minimum, did not
hurt portfolio performance. The frequency of rebalancing was assumed to be quarterly,
consistent with the current rebalancing strategy. The target weight was set to 1/22 = 4.54%
which was the equal weight for a portfolio composed of 22 securities.

A Monte Carlo Simulation akin to Bristol Gate's process was conducted. Conditions imposed
during simulations were:

1) The year-end dividend growers in US universe were considered based on the perfect
foresight,

2) 22 securities were randomly selected from the Top Quartile screen,

3) Turnover was managed such that 8 (or 9) securities were annually changed (about 2
names quarterly). This is the historical annual name turnover of Bristol Gate's
portfolios.

The threshold candidates were selected to be (approximately)"

- 0to100bps with 10bps increments and,

1 To be precise, the threshold candidates are 0% to 22% with 2% increments and 25% to 50% with 5%
increments. 2.2% increment is about 10bps for the target weight of 4.54%
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- 100bps to 225bps with 25bps increments.

Atrade-off along with robustness analysis, using In-Sample and Out-of-Sample periods, were
utilized. Three-year returns were considered to compare the performance. This assumption
is justifiable because the three-year window coincides with the typical Bristol Gate
investment horizon and approximate average holding period. For the sake of brevity, the
results of the Out-of-Sample period are only presented in this report as shown in Figure 1.
This graph compares the three-year total return and number of transactions of the
“threshold rebalancing” strategy with that of the current Bristol Gate practice (the “equal
weight” strategy). The number of transactions was defined as the number of stocks that
were traded on rebalancing dates. Please note that this was different from the number of
shares traded; for example, at a rebalancing date, only two securities may need to reset back
to equal weight while the number of shares traded can be thousands to millions depending
on the AUM.

From this graph, it can be concluded that:

-  The performance of the portfolio can improve up to a given threshold, or equally
beyond a certain threshold, performance deteriorated.

- The higher the threshold, the lower the number of transactions as there was more
freedom for the weights' swings.
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Figure 1: (a) Three-year total return, (b) change in the number of transactions
Reported values in (a) and (b) are relative to the equal weight strategy for various threshold candidates
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As an example, consider the 100bps deviation which equates to 22% in Figure 1. For the
100bps deviation, the number of stocks traded (number of transactions) was reduced by a
median of ~60% (or ~40% of the names should be changed), which was equivalent to only
trading 8 (or 9) stocks compared to the entire portfolio of 22 names for the “equal weight”
strategy.

In addition, a formal statistical test was conducted to assure the hypothesis that the
threshold rebalancing strategy (on average) outperforms its counterpart “equal weight”
strategy over the three-year horizon? A p-value of 5% was selected during the statistical
study®. A summary of the results is shown in Table 1. The “Yes” in the table indicates that the
“threshold rebalancing” strategy had higher excess return than the “equal weight” while the
“No” means there was not enough statistical evidence to claim any superiority.

Table 1: Threshold rebalancing strategy created higher return (on average) compared to equal weight
strategy.
The average return is relative to the equal weight strategy

% 2% 4% 6% 8% 10% 12% 14% 16% 18% 20% 22% 25% 30% 35% 40% 45% 50%
Threshold
bps| 91 182 273 364 455 545 636 727 818 909 1000 1736 136.4 1591 1818 2045 2273
HR* No No Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No No No No

*HR : Statistical evidence of Higher Return?

CONCLUSIONS

Based on the above performed studies, the evidence suggests deviating from precise equal
weight will reduce the number of transactions without having a negative impact on three-
year performance. Indeed, on average, weight deviation up to a certain threshold can lead
to a higher return. The suggested threshold for the weight deviation was set to be 100 bps,
which was obtained by comprehensive and conclusive robustness and trade-off analysis that
appropriately balanced the dual objectives of reducing transactions without negatively
impacting returns. Therefore, only stocks with weights less than 3.54% or higher than 5.54%
should be rebalanced to the equal weight. Moving to these thresholds reduced the number
of transactions by approximately 40-75% in our testing, with a median reduction of
approximately 60%. We expect similar results in real world application.

2 For the tests, excess returns of threshold rebalancing strategies relative to their equal weight peers were used.

8 The 5% significance level means out of 100 portfolios less than 5 showed negative relative return; which is an
indication of a highly unlikely event in our analysis.

www.BristolGate.com



A

BRISTOLGATE

CAPITAL PARTNERS

Important Disclosures: There is a risk of loss inherent in any investment; past performance is not
indicative of future results. Prospective and existing investors in Bristol Gate's pooled funds or ETF
funds should refer to the fund’s offering documents which outline the risk factors associated with a
decision to invest. Separately managed account clients should refer to disclosure documents
provided which outline risks of investing. Pursuant to SEC regulations, a description of risks
associated with Bristol Gate's strategies is also contained in Bristol Gate's Form ADV Part 2A located
at www.bristolgate.com/regulatory-documents.

This piece is presented for illustrative and discussion purposes only. It should not be considered as
personal investment advice or an offer or solicitation to buy and/or sell securities and it does not
consider unique objectives, constraints, or financial needs of the individual. Under no circumstances
does this piece suggest that you should time the market in any way or make investment decisions
based on the content. Investors are advised that their investments are not guaranteed, their values
change frequently, and past performance may not be repeated. References to specific securities are
presented to illustrate the application of our investment philosophy only, do not represent all of the
securities purchased, sold or recormmended for the portfolio, it should not be assumed that
investments in the securities identified were or will be profitable and should not be considered
recommendations by Bristol Gate Capital Partners Inc. A full list of security holdings is available
upon request. For more information contact Bristol Gate Capital Partners Inc. directly. The
information contained in this piece is the opinion of Bristol Gate Capital Partners Inc. and/or its
employees as of the date of the piece and is subject to change without notice. Every effort has been
made to ensure accuracy in this piece at the time of publication; however, accuracy cannot be
guaranteed. Market conditions may change and Bristol Gate Capital Partners Inc. accepts no
responsibility for individual investment decisions arising from the use of or reliance on the
information contained herein. We strongly recommend you consult with a financial advisor prior to
making any investment decisions. Please refer to the Legal section of Bristol Gate's website for
additional information at bristolgate.com.

A Note About Forward-Looking Statements

This report may contain forward-looking statements including, but not limited to, statements about
the Bristol Gate strategies, risks, expected performance and condition. Forward-looking statements
include statements that are predictive in nature, that depend upon or refer to future events and
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conditions or include words such as “may”, “could”, “would”, “should”, “expect”, “anticipate”, “intend”,

“plan”, “believe”, “estimate” and similar forward-looking expressions or negative versions thereof.

These forward-looking statements are subject to various risks, uncertainties and assumptions about
the investment strategies, capital markets and economic factors, which could cause actual financial
performance and expectations to differ materially from the anticipated performance or other
expectations expressed. Economic factors include, but are not limited to, general economic, political
and market factors in North America and internationally, interest and foreign exchange rates, global
equity and capital markets, business competition, technological change, changes in government
regulations, unexpected judicial or regulatory proceedings, and catastrophic events. Readers are
cautioned not to place undue reliance on forward-looking statements and consider the above-
mentioned factors and other factors carefully before making any investment decisions. All opinions
contained in forward-looking statements are subject to change without notice and are provided in
good faith. Forward-looking statements are not guarantees of future performance, and actual
results could differ materially from those expressed or implied in any forward-looking statements.
Bristol Gate Capital Partners Inc. has no specific intention of updating any forward-looking
statements whether as a result of new information, future events or otherwise, except as required by
securities legislation.
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