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BACKGROUND

Life insurers’ P/E1 ratios have historically been significantly 
lower than the average S&P P/E of 15.7.2  Variable annuity 
writers, in particular, have experienced high betas3 and have 
typically traded below their book values in recent years.  The 
average beta and P/E ratio of some of the largest VA writers 
is 1.5 and 8, respectively.4 

Variable annuity guarantees are generally perceived by 
market participants (and rightly so) as extremely risky 
products with significant market exposure.  While companies 
have had tremendous success in managing this risk primarily 
via hedging, market participants have not fully appreciated 
the value of such risk management techniques.  Decreased 
confidence in VA writers leads to excessive trading and 
volatility, which translates into high betas and low P/E ratios.

This article attempts to illustrate, through an example, that 
hedging VA guarantees can smooth company earnings.  Even 
though the majority of VA writers have implemented hedge 
programs to manage the market risk, P/E ratios continue to 
be low.

VALUATION

The value of a VA writer can, quite simply, be broken down into 
the following components:

Value = Fees – Expenses – Guarantee, where:

• Fees is a percentage of the account value, and hence, 
mimics a total return swap

• Expenses are fixed (administrative/maintenance/marketing)

• The guarantee is a floor against market movements, 
and thus, mimics a put option the company sells to the 
policyholder

The guarantee in the above equation results in the most 
fluctuation in the value of a company.  If this guarantee if fully 
hedged, then volatility is considerably reduced, and the value of 
the company becomes:

Value = Fees – Expenses – Hedge Cost

In practice, it is difficult – if not impossible – to fully hedge the 
guarantee.  Even then, earnings can be substantially stabilized 
through hedging.

ILLUSTRATION

We simulated the earnings of a hypothetical variable and fixed 
annuity block of business (Company XYZ) using historical (30 
year) S&P 500 and US aggregate bond returns.  Below is the 
data and assumptions we used to value this block:

• Variable Annuity (VA) and Fixed Annuity (FA) allocation 
is 50%/50%

• Fixed Annuity:

• The company earns a fixed spread (similar to buying 
and selling a bond)

• Variable Annuity:

• Guaranteed Minimum Withdrawal Benefit (GMWB) 
5% partial withdrawals

• Policyholder invests AV in a fund that is 75% S&P and 
25% Bond

• Annual ratchets

• 2% rider charge

• 3% M&E

• Fixed expenses of $100

RESULTS

With no hedging, the hypothetical company’s return on 
earnings are about 35% more volatile than the S&P 500 index 
returns.  With hedging (assuming 85% hedge efficiency5), the 
company’s return on earnings are about 10% less volatile than 
the S&P 500 index returns. 

1 The price-to-earnings ratio (or P/E ratio) measures the current share 
price of the company relative to its net income per share

2 Source: http://www.multpl.com/
3 Beta of a company measures the volatility of its share price relative to 

the market as a whole.  
4 Source: Yahoo! Finance
5 Hedge efficiency refers to how effective the hedge is.  A hedge 

efficiency of 85% indicates that underlying hedge assets are able to 
offset 85% of the change in value of the claims and fees related to the 
GMWB rider.
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RESULTS BASED ON SIMULATED OR HYPOTHETICAL PERFORMANCE RESULTS HAVE CERTAIN INHERENT LIMITATIONS. UNLIKE THE RESULTS SHOWN IN AN ACTUAL PERFORMANCE RECORD, 
THESE RESULTS DO NOT REPRESENT ACTUAL TRADING. ALSO, BECAUSE THESE TRADES HAVE NOT ACTUALLY BEEN EXECUTED, THESE RESULTS MAY HAVE UNDER-OR OVER-COMPENSATED 
FOR THE IMPACT, IF ANY, OF CERTAIN MARKET FACTORS, SUCH AS LACK OF LIQUIDITY. SIMULATED OR HYPOTHETICAL TRADING PROGRAMS IN GENERAL ARE ALSO SUBJECT TO THE FACT 
THAT THEY ARE DESIGNED WITH THE BENEFIT OF HINDSIGHT. NO REPRESENTATION IS BEING MADE THAT ANY ACCOUNT WILL OR IS LIKELY TO ACHIEVE PROFITS OR LOSSES SIMILAR TO 
THESE BEING SHOWN. MILLIMAN DOES NOT MANAGED THE UNDERLYING FUND.

As hedge efficiency decreases, earnings volatility increases.  
However, even at lower hedge efficiency levels (up to 50%), 
we noticed that the company’s surplus return volatility was 
lower than the S&P index return volatility.

CONCLUSION

Although simple, the above analysis depicts a very striking 
and crucial point:  Hedging variable annuity guarantees can 
be effective at dropping the volatility of a company’s earnings 
below market.

Why then does beta continue to be so high?  People have 
a tendency to make illogical and irrational decisions 
when it comes to investments.  Behavioral biases such 
as overconfidence and herding can produce suboptimal 
financial outcomes.

Overconfidence is when investors excessively rely on their 
own judgment.  Variable annuities are complex products and 
difficult to understand, and it is possible for investors to assume 
they know the ins and outs of VA writers when that may not 
necessarily be the case.  This can lead to overtrading, and 
increase the volatility of the stock price.  Herding occurs when 
an investor or a group of investors mimic the actions of another 
group without giving much thought to it.  If one group sells 
(buys), the investor will sell (buy) as well.  This can lead to 
unnecessary trading and hence, volatility.

A high beta results in an increase in the cost of equity, which 
puts downward pressure on the value of the company since 
the possibility of earning a return high enough to cover the 
cost decreases.

The above analysis and reasoning show that VA writers’ beta 
is overstated and P/E is understated.  As a result, there is a 
fundamental need to educate analysts and investors about the 
benefits of hedging variable annuities.

Return Comparison:  No VA Hedging Company XYZ Earnings Return S&P 500 Index Return

Return Comparison:  85% Hedge Efficiency Company XYZ Earnings Return S&P 500 Index Return
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The information, products, or services described or referenced herein are intended to be for informational 
purposes only. This material is not intended to be a recommendation, offer, solicitation or advertisement 
to buy or sell any securities, securities related product or service, or investment strategy, nor is it intended 
to be to be relied upon as a forecast, research or investment advice. 
The products or services described or referenced herein may not be suitable or appropriate for the 
recipient. Many of the products and services described or referenced herein involve significant risks, 
and the recipient should not make any decision or enter into any transaction unless the recipient has 
fully understood all such risks and has independently determined that such decisions or transactions 
are appropriate for the recipient. Investment involves risks. Any discussion of risks contained herein with 
respect to any product or service should not be considered to be a disclosure of all risks or a complete 
discussion of the risks involved. Investing in foreign securities is subject to greater risks including: 
currency fluctuation, economic conditions, and different governmental and accounting standards. There 
are risks associated with futures contracts. Futures contract positions may not provide an effective hedge 
because changes in futures contract prices may not track those of the securities they are intended to 
hedge. Futures create leverage, which can magnify the potential for gain or loss and, therefore, amplify 
the effects of market, which can significantly impact performance. There are also risks associated with 
investing in fixed income securities, including interest rate risk, and credit risk. 
The recipient should not construe any of the material contained herein as investment, hedging, trading, 
legal, regulatory, tax, accounting or other advice. The recipient should not act on any information in 

this document without consulting its investment, hedging, trading, legal, regulatory, tax, accounting 
and other advisors. Information herein has been obtained from sources we believe to be reliable but 
neither Milliman Financial Risk Management LLC (“Milliman FRM”) nor its parents, subsidiaries or 
affiliates warrant its completeness or accuracy. No responsibility can be accepted for errors of facts 
obtained from third parties.  
The materials in this document represent the opinion of the authors at the time of authorship; they may 
change, and are not representative of the views of Milliman FRM or its parents, subsidiaries, or affiliates. 
Milliman FRM does not certify the information, nor does it guarantee the accuracy and completeness 
of such information. Use of such information is voluntary and should not be relied upon unless an 
independent review of its accuracy and completeness has been performed. Materials may not be 
reproduced without the express consent of Milliman FRM. Milliman Financial Risk Management LLC is 
an SEC-registered investment advisor and subsidiary of Milliman, Inc.
It is not possible to directly invest in an index. Indexes are unmanaged, hypothetical vehicles that serve 
as market indicators and do not account for the deduction of management fees or transaction costs 
generally associated with investable products, which otherwise have the effect of reducing the results of 
an actual investment portfolio.
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