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Portfolio Rebalancing - Less is More

In regards to an investor's portfolio, there are many factors
that determine how the overall portfolio will perform and,
ultimately, if the investment goals of the portfolio will be
achieved. However, one variable that is often overlooked

as a potential performance contributor or detractor is the
frequency with which a portfolio is rebalanced. As portfolio
asset classes and individual investments appreciate or
depreciate, rebalancing is necessary for a portfolio to
maintain its target asset allocation and risk level. We
analyzed total and risk-adjusted returns for three simulated
investment portfolios, with differing risk targets, to see how
different rebalancing frequencies would affect each
portfolio’s performance'.

There are multiple ways to rebalance a portfolio but the two
most common are the corridor approach and calendar year
approach. The calendar approach rebalances the portfolio
on specific dates, without regard to the portfolio allocations
relative to their targets. The corridor approach sets specific
tolerance bands for each asset class and when an asset
class's weight deviates outside of the allotted range, the
entire portfolio is rebalanced. This analysis focuses on the
calendar year approach as GWCM-managed portfolios use
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this method and direct cash flows to over and underweight
investments, minimizing the need for set corridors.

Our analysis demonstrated that quarterly rebalancing has
been, on average, most favorable for investors in mutual fund
portfolios in tax-preferenced accounts’. On average, investors
have been able to generate additional value on both a total
return and a risk-adjusted return basis by allowing

their portfolios more time to deviate from benchmark
returns before rebalancing. In effect, we believe that too
frequent rebalancing may cause investors to not give market
rallies enough room to run, and ultimately weigh on
investment returns. Please keep in mind, rebalancing does
not ensure a profit and does not protect against loss in
declining markets.

For this analysis, we looked at three different portfolios,
ranging from conservative to aggressive allocations. In
addition to the multiple portfolio approach, we also analyzed
five-, ten-, fifteen-, and twenty-year rolling time periods.

This approach helps us to better assess whether an optimal
rebalancing frequency varies depending on the length of the
time period in question.
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1 Portfolios were constructed using a mix of securities indices. Periods reflect rolling returns from

the period from January 1, 1926 through December 31, 2015

2 Tax consequences, investment management fees and transaction costs were ignored for
this analysis. Accounting for these factors would result in materially lower investment

performance.
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We focused on total and risk-adjusted returns to analyze which frequency had the highest return and, on the x-axis, the percent
rebalancing frequency, monthly or quarterly generates the most of time the rebalancing frequency had the highest risk-adjusted
favorable outcome. It is important to analyze risk-adjusted return return (as measured by the Sharpe Ratio’), for each rolling time
in addition to total return, as one premise of rebalancing is to period. The portfolios and rebalancing frequencies in the top
maintain a target risk level within the portfolio. The below charts right quadrant of the graph have the highest total, and risk
represent, on the y-axis, the percent of time the rebalancing adjusted return the highest percentage of the time.
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FOR ILLUSTRATIVE PURPOSES ONLY.
Although data is gathered from reliable sources, the completeness or accuracy of the data shown cannot be guaranteed.
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I Quarterly Rebalancing (20/80)
B Quarterly Rebalancing (60/40)
Quarterly Rebalancing (60/40)

3 The Sharpe ratio is used to adjust total returns for the amount of risk taken. The Sharpe ratio is the unit of return realized per unit of risk taken, the
higher the Sharpe ratio, the more favorable for investors.
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The results show that quarterly rebalancing, on average, to greater risk. However, as the below table illustrates, the
generates more favorable outcomes. More than anything, the standard deviation, a measure of investment risk, does not vary
key takeaway is that more frequent rebalancing does not, on significantly between the different rebalancing frequencies and
average, improve performance. Rebalancing less frequently confirms that investors are rewarded with higher total returns
allows an investor's portfolio to have a higher allocation to per unit of risk when portfolios are rebalanced quarterly rather
outperforming asset classes. A concern with less frequent than monthly.

rebalancing is that you are exposing the portfolio

REBALANCE FREQUENCY (ROLLING PERIOD) / AVERAGE TOTAL RETURN AVERAGE STANDARD DEVIATION
ASSET ALLOCATION 20-YEAR 15-YEAR 10-YEAR 5-YEAR 20-YEAR 15-YEAR 10-YEAR 5-YEAR
Monthly Rebalancing (20/80) 7.09% 7.05% 7.02% 6.98% 6.70% 6.68% 6.72% 6.75%
Quarterly Rebalancing (20/80) 7.18% 7.15% 7.15% 7.12% 6.75% 6.73% 6.78% 6.81%
Monthly Rebalancing (60/40) 10.05% 9.87% 9.72% 9.44% 11.47% 11.65% 11.92% 12.16%
Quarterly Rebalancing (60/40) 10.22% 10.05% 9.92% 9.68% 11.52% 11.72% 12.00% 12.24%
Monthly Rebalancing (80/20) 11.43% 11.15% 10.92% 10.53% 14.75% 15.05% 15.45% 15.80%
Quarterly Rebalancing (80/20) 11.57% 11.31% 11.09% 10.73% 14.79% 15.10% 15.50% 15.85%

Although data is gathered from reliable sources, the completeness or accuracy of the data shown cannot be guaranteed.

From this analysis, we can conclude that more frequent portfolio’s allocation to that asset class is decreased and
rebalancing does not equate to better portfolio performance when an asset is trending upward, more of the portfolio is
and, in fact, can even detract from long-term investment allocated to that asset class. Each investor’s situation and risk
performance. An explanation for this result could be that tolerance is different but to an extent, it is more advantageous
markets have a momentum factor and have a tendency for investors to give their portfolio room to ride trends

to trend. When an asset class is trending downward, the in the markets.

The opinions expressed in this material represent the current, good faith views of Great-West Capital Management, LLC (GWCM) and its portfolio
managers, analysts, traders and other investment personnel at the time of publication and are provided for limited purposes, are not definitive
investment advice, and should not be relied on as such. The information presented in this report was developed internally and/or obtained from
sources believed to be reliable; however, GWCM does not guarantee the accuracy, adequacy or completeness of such information. Predictions, opinions

and other information contained in this report are subject to change continually and without notice of any kind and may no longer be true after the
date indicated.

Any forward-looking statements speak only as of the date they are made, and GWCM assumes no duty to and does not undertake to update forward-
looking statements. Forward-looking statements are subject to numerous assumptions, risks and uncertainties, which change over time. Actual results
could differ materially from those anticipated in forward-looking statements.

Past performance, where discussed in this material, is not a guarantee of future results. As with any investment, there is a potential for profit as well as the

possibility of loss. This material is not an endorsement of any index or sector and is not a solicitation to offer investment advice or sell products or services offered
by GWCM or its affiliates.

Great-West Capital Management, LLC (GWCM) is a federally registered investment adviser and wholly owned subsidiary of Great-West Life & Annuity
Insurance Company. More information about GWCM can be found at www.adviserinfo.sec.gov. Registration of GWCM does not imply any level of skill or
training. Additional information about GWCM, including a copy of its latest Form ADV Brochure, is available on the SEC's website at www.adviserinfo.sec.
gov. The trademarks, logos, service marks, and design elements used are owned by their respective owners and are used by permission.
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