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Abstract

Small institutional and retail investors are often faced with the daunting challenge of
choosing among the myriad structured product offerings presented by security dealers
as alternatives to long-only asset allocation. Most of these offer either enhanced upside
return potential, reduced downside, or a combination of both over certain ranges of price
evolution. All investors, of course, realize that these products are structured with an
embedded mark-up to allow a dealer to lock in a profit via hedging, but very few have
the means to calculate that mark-up and comparison shop unlike in the market for new
autos, there are no published MSRPs or invoice prices attached to these vehicles. No less
importantly, few investors have the wherewithal to analyze the potential performance
profiles of these vehicles as either stand-alone investments or vis-à-vis possibly cheaper
and simpler alternatives. In this note, we present approaches Rutter Associates uses in
evaluating these vehicles for dealers and investors who are seeking to understand better
that risk-return tradeoff they face in structured note transaction.

The take-away from this presentation is the approach we employ; this document is for didactic and
illustrative purposes only and does not purport to show actual results. It is not, and should not
be regarded as investment advice or as a recommendation regarding any particular note, security or
course of action. Analyses and opinions expressed herein are current as of the date appearing in this
material only and are subject to change without notice. The data to create our sample analyses were
accurate at the time we used them but are certainly now stale. Reasonable people may disagree about
the analyses and opinions expressed herein. In the event any of the assumptions used herein to drive
our simulations do not prove to be true, ex-post results are likely to vary, perhaps substantially.
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Rutter Associates has on many occasions been
asked to work with large institutional clients hop-
ing to understand better the structured derivative
trades entered into by their agents (or being con-
sidered) and the same technology we apply to these
analyses are equally well suited to evaluating the rel-
ative attractiveness of structured products offered at
the retail and small institutional level. A recent of-
fering by a dealer firm described in a trade publica-
tion1 caught our eye and allows us to present a sam-
ple set of analytics that are crucial to well-informed
decision-making. This offering promises the oppor-
tunity to earn up to 20.1% over its 2-year life rep-
resenting a 1.5x levered return on a basket of inter-
national stock indices (calculated up to a maximum
basket return of 13.4%). The investor suffers no loss
if the index basket loses up to 10% of its value over
the two years, and beyond 10% decline in the bas-
ket the investor loses 1.11% for every 1% incremen-
tal decline. Thus, the two year return is capped at
20.1% and calculated as 1.5 X the basket return if
positive, the two year return on the product is zero
if the basket is unchanged or declines as much as
10%, and the two year return is 1.11 X (Index Bas-
ket Return + 10%) if the index basket return is less
than -10% (for example the return would be nega-
tive 11.1% if the basket return is negative 20%). The
five indices underlying the basket are the Euro Stoxx
50 (SX5E), FTSE 100 (UKX), Swiss Market Index
(SMI), S&P/ASX 200 (AS51), and TOPIX (TPX).
The weightings for each are 37%, 23%, 8%, 9%, and
23% respectively. The static return profiles of the
index basket portfolio and the structured note are
presented in Figure 1:

Note that dividends are not included in the re-
turn calculation of the structured product and not
included in the “Long Stock Index Basket” profile
above which is perhaps best thought of as a syn-
thetic long basket position created by the combina-
tion of an at-the-money written put option and an
at-the-money purchased call option. This type of
“hockey-stick” diagram is familiar to option market
participants and indeed, the structured product it-
self is perfectly replicated by a combination of two
call options, a put option, and a zero coupon bond.
Structured products are packages of derivative con-
tracts that reference underlying indices and not in-
vestments in equity securities. It is clear from Figure

1 that for basket returns up to 20.1%, the structured
product will always dominate, i.e., provide a higher
return than the simple synthetic long position in the
basket indices. However, for synthetic long basket
returns beyond 20.1% the long basket position domi-
nates because the structured product is capped. The
important questions for investors are: 1) what is the
price being paid for the product; 2) what are the
probabilities that one investment will outperform the
other; and 3) is the value of the upside foregone suf-
ficiently compensated by the value of the reduced
downside, i.e., would the investor prefer the simple
long position or the structured product?

What is the Market Price of the Structured
Product and a Long Index Basket?

For every $100 paid to the dealer by the investor,
something less than $100 is going to work and that
difference is dealer compensation for costs including
the bid/offer costs of hedging, and normal profit.
In order to put an approximate dollar value on a
$100 investment, we use derivative valuation tech-
nology involving the simulation of thousands of po-
tential basket values over a two-year horizon, where
the parameters of the simulation (equity price trends
involving dividend yield and risk-free rates, volatili-
ties and correlations, and discounting rates) are ex-
tracted from market pricing of options and from his-
torical equity return data. For each of the simula-
tions we calculate a net present value of the struc-
tured product investment at the two-year horizon
and then we average across each of the (thousands
of) simulations. As of March 30, 2015 we calculate
the approximate value of a new $100 position in the
structured product to be in the range of $97.50 -
$98.50, or in other words, the approximate cost of
the two call options, put option, and zero coupon
bond building blocks of the product is $98.00. The
investor is paying the dealer about a 2% commis-
sion or “load” for assembling these building blocks
into a single investment vehicle. The benchmark
against which an investor should evaluate the struc-
tured product is a $100 investment in a hypothetical
representative ETF (i.e., a long index position) that
retains rights to dividends and the market value of
which at inception is $100 less a small ETF commis-
sion.

1Suzi Hampson, “Goldman Launches Leveraged Equity Basket Note”, Structured Products, IncisiveMedia, July 2015
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Figure 1: Two-Year Return Profiles of Long Stock Index Basket Position and Structured Product

Index
Basket
Capital

Gain/Loss

Long Index
Capital

Gain/Loss

Structured
Product
Capital

Gain/Loss
-30.00% -30.00% -22.20%
-25.00% -25.00% -16.65%
-20.00% -20.00% -11.10%
-15.00% -15.00% -5.55%
-10.00% -10.00% 0.00%
-5.00% -5.00% 0.00%
0.00% 0.00% 0.00%
5.00% 5.00% 7.50%
10.00% 10.00% 15.00%
15.00% 15.00% 20.10%
20.00% 20.00% 20.10%
25.00% 25.00% 20.10%
30.00% 30.00% 20.10%

Table 1: Two-Year Capital Gain and Loss Profiles
of a Long-Only Index Position and the Structured
Product

Return
Interval (%
per annum)

Relative
Frequency:
Structured

Product

Relative
Frequency:
Long Index

Position
<-30 0.14% 0.48%

(30) to (25) 0.46% 0.92%
(25) to (20) 1.18% 3.02%
(20) to (15) 3.30% 7.50%
(15) to (10) 7.56% 12.00%
(10) to (5) 11.70% 15.32%

(5) to 0 14.64% 18.20%
0 to 5 30.36% 17.38%
5 to 10 30.66% 12.14%
10 to 15 0.00% 7.60%
15 to 20 0.00% 3.44%
20 to 25 0.00% 1.42%
25 to 30 0.00% 0.42%
>30 0.00% 0.16%

Table 2: Annualized Market-Implied Two-Year
Return Density of the Structured Product and
the Long-Only Index Position
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As of March 30, 2015 we calculate the approxi-
mate value of a new $100 position in the structured
product to be in the range of $97.50 - $98.50, or in
other words, the approximate cost of the two call
options, put option, and zero coupon bond build-
ing blocks of the product is $98.00. The investor is
paying the dealer about a 2% commission or “load”
for assembling these building blocks into a single in-
vestment vehicle. The benchmark against which an
investor should evaluate the structured product is
a $100 investment in a hypothetical representative
ETF (i.e., a long index position) that retains rights
to dividends and the market value of which at incep-
tion is $100 less a small ETF commission.

What are the Objective Return Profiles of the
Structured Product and the Long Index Basket?

Table 1 displays a set of possible profit and loss sce-
narios over a two-year horizon for the long-only index
strategy and the structured note it is essentially a
subset of the data used to create Figure 1.

Figure 1 and Table 1 are, of course, useful in
what-if analysis (e.g., “what if the index should rise
10.00% over the two-year life of the product?”) and
knowing that a $100 investment entails roughly a
$2.00 “load” is important. However, to evaluate this
structured product fully and come to an informed
decision an investor needs to combine a set of expec-
tations with these data to understand the probability
distribution of returns it presents. In other words,
the investor needs someone to overlay beliefs about
the possible future trajectories (trend and volatility
around that trend) of index basket prices (and divi-
dend yields) on the schedule in Table 1.

If the investor can articulate expectations for
trends and volatilities of the indices that underlie the
index basket, Rutter Associates uses these to create
a baseline probability distribution of annualized re-
turns (i.e., a table or chart showing the probabilities
of achieving returns below each relevant level). We

will explore here the use of three standard alterna-
tive sources of these key return drivers: 1) market-
implied trends from synthetic forward contracts and
volatilities from traded option contracts; 2) returns
and volatilities from historical return data; and 3)
Equity Risk Premium (ERP)-based trends using
published equity risk premium estimates and histor-
ical volatilities. For simplicity in these examples we
assume that the correlation among the five indices
underlying the basket is equal to its long-run aver-
age of 56%. Let’s examine the outputs of each of
these three alternatives, and express these outputs
in terms of annualized return distributions.

Alternative 1: Market-Implied Simulation Using
Synthetic Futures and Options

It is straightforward and commonplace to calculate
an implied futures price for a stock index (that for
our purposes can be used to extract a trend for sim-
ulation). The OneChicago exchange, for example,
publishes the following equation:

F = [S − PV (Div)] × er×(T−t)

Where F is the futures price, S is the underlying
stock or stock index price, PV (Div) is the present
value of any dividends expected to be entitled to the
holder of the underlying between T and t, r is the
“risk-free” interest rate and e is the base of the nat-
ural log.

Given the implied two-year trend in equity prices
(from “S” to “F”) calculated using Bloomberg data
and stock price volatility estimates based on im-
plied volatilities from option prices reported in
Bloomberg, we simulate 2,000 Monte Carlo paths of
stock prices and therefore 2,000 random returns on
both the long-only strategy (the index to which a
dividend yield must be “added back”) and the struc-
tured product. The following chart and tables show
the results of our simulations on an annualized basis:
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Figure 2: Estimated Annualized Return Histogram of Long Stock Index Basket Position and Structured
Product: Market-Implied

Return
Thresh-
old (%

per
annum)

Relative
Frequency of
Return Below

Threshold:
Structured

Product

Relative
Frequency of
Return Below

Threshold:
Long Index

Position
< (30) 0.14% 0.48%
< (25) 0.60% 1.40%
< (20) 1.78% 4.42%
< (15) 5.08% 11.92%
< (10) 12.64% 23.92%
< (5) 24.34% 39.24%
< 0 38.98% 57.44%
< 5 69.34% 74.82%
< 10 100.00% 86.96%
< 15 100.00% 94.56%
< 20 100.00% 98.00%
< 25 100.00% 99.42%
< 30 100.00% 99.84%

Table 3: Annualized Market-Implied Two-Year
Return Distribution of the Structured Product
and the Long-Only Index Position

Return
Interval (%
per annum)

Relative
Frequency:
Structured

Product

Relative
Frequency:
Long Index

Position
<-30 0.00% 0.00%

(30) to (25) 0.00% 0.00%
(25) to (20) 0.15% 0.15%
(20) to (15) 0.45% 0.60%
(15) to (10) 1.20% 1.95%
(10) to (5) 4.25% 5.30%

(5) to 0 8.75% 11.65%
0 to 5 30.75% 19.25%
5 to 10 54.45% 20.05%
10 to 15 0.00% 18.80%
15 to 20 0.00% 12.90%
20 to 25 0.00% 6.10%
25 to 30 0.00% 2.35%
>30 0.00% 0.90%

Table 4: Annualized Two-Year Return Density
of the Structured Product and the Long-Only
Index Position (Estimate Based on Historical
Data)
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Our “market-implied” simulation suggests that
the structured product offers a 61% probability of
an annualized return between 0 and 10% and a 39%
probability of a negative return. The simple long
index strategy offers a 29.5% probability of a return
between 0 and 10%, a 13% probability of a return
greater than 10%, and a 57.4% probability of a neg-
ative return. In the simplest of terms, the “mar-
ket implied” simulation suggests that the structured
product reduces the probability of loss by trading
away a larger probability of large gains (and some
expected return see Table 8). Of course, given the
reduction in downside risk, a reduction in expected
return is to be expected.

Alternative 2: Simulation Using Historical Re-
turns and Volatilities

Evaluating a structure by examining how it would
have performed if the market moved as it had in the
past is a mainstay amongst risk managers and is the
basis of many Value-at-Risk analyses. In our second
of three alternative analyses, we calculated the trend
of the stochastic process from the 10-year historical
trends of each underlying index, and the volatility of
the process from the volatility of the composite index
over the preceding two years. Given this historical
trend and volatility, we simulate 2,000 Monte Carlo
paths of stock prices and therefore 2,000 random re-
turns on both the long-only strategy (the index) and
the structured product. The following chart and ta-
bles show the results of our simulations based on
historical data on an annualized basis:

Our simulation based on historical data suggests
that the structured product offers a 85.2% probabil-
ity of an annualized return between 0 and 10% and
a 14.8% probability of a negative return. The sim-
ple long index strategy offers a 39.3% probability of
a return between 0 and 10%, a 41.05% probability
of a return greater than 10%, and a 19.65% proba-
bility of a negative return. This “historically-based”
simulation suggests again that the structured prod-
uct reduces the probability of loss by trading away a
larger probability of large gains (and some expected
return see Table 8). Of course, given the reduction
in downside risk, a reduction in expected return is
to be expected.

Alternative 3: Simulation Using ERP-Consistent
Returns and Historical Volatilities

Treating each index as the “market portfolio” in
its respective geography, we applied NYU profes-
sor Aswath Damodaran’s Equity Risk Premium esti-
mates (http://pages.stern.nyu.edu/ adamodar/) to
the 10-year Treasury rate and subtracted the rele-
vant dividend yield to obtain a trend input for the
stochastic process of each index. Given this ERP-
implied trend and historical volatility, we simulate
2,000 Monte Carlo paths of stock prices and there-
fore 2,000 random returns on both the long-only
strategy (the index) and the structured product.
The following chart and tables show the results of
our simulations on an annualized basis:

Our simulation based on ERP and historical
volatility data suggests that the structured product
offers a 90.7% probability of an annualized return
between 0 and 10% and a 9.3% probability of a neg-
ative return. The simple long index strategy offers
a 36.2% probability of a return between 0 and 10%,
a 50.9% probability of a return greater than 10%,
and a 12.9% probability of a negative return. This
“Equity Risk Premium-based” simulation suggests
that the structured product reduces the probability
of loss by trading away a larger probability of large
gains (and some expected return see Table 8). Of
course, given the reduction in downside risk, a re-
duction in expected return is to be expected.

Which is the Preferred Investment?

While the above tables and charts describe fully the
return distributions of the structured product and
the long index position and may provide sufficient
information for decision-making, many investors fa-
vor the ex-ante Sharpe Ratio as a metric to evalu-
ate the expected returns of alternative investments
on a risk-adjusted basis. The Sharpe Ratio is the
expected risk premium over the riskless rate of in-
terest divided by the standard deviation of the re-
turn, and all else equal an investment promising a
higher Sharpe Ratio is preferred to one offering a
lower Sharpe Ratio.

Table 8 presents the Sharpe Ratio for both the
Structured Product and the Long Index position
for each of the three sample simulation methodolo-
gies. In each case these methodologies lead to higher
Sharpe Ratios for the simple Long Index strategy
than for the Structured Product.6

http://pages.stern.nyu.edu/~adamodar/


Figure 3: Estimated Annualized Return Histogram of Long Stock Index Basket Position and Structured
Product: Historical Data

Return
Thresh-

old(% per
annum)

Relative
Frequency of
Return Below

Threshold:
Structured

Product

Relative
Frequency of
Return Below

Threshold:
Long Index

Position
< (30) 0.00% 0.00%
< (25) 0.00% 0.00%
< (20) 0.15% 0.15%
< (15) 0.60% 0.75%
< (10) 1.80% 2.70%
< (5) 6.05% 8.00%
< 0 14.80% 19.65%
< 5 45.55% 38.90%
< 10 100.00% 58.95%
< 15 100.00% 77.75%
< 20 100.00% 90.65%
< 25 100.00% 96.75%
< 30 100.00% 99.10%

Table 5: Annualized Two-Year Return Distri-
bution of the Structured Product and the Long-
Only Index Position (Estimate Based on Histor-
ical Data)

Return
Interval (%
per annum)

Relative
Frequency:
Structured

Product

Relative
Frequency:
Long Index

Position
<(30) 0.00% 0.00%

(30) to (25) 0.00% 0.00%
(25) to (20) 0.00% 0.00%
(20) to (15) 0.15% 0.35%
(15) to (10) 0.90% 1.00%
(10) to (5) 2.45% 4.00%

(5) to 0 5.80% 7.55%
0 to 5 26.80% 15.70%
5 to 10 63.90% 20.50%
10 to 15 0.00% 21.30%
15 to 20 0.00% 14.80%
20 to 25 0.00% 9.35%
25 to 30 0.00% 3.85%
>30 0.00% 1.60%

Table 6: Annualized Two-Year Return Density
of the Structured Product and the Long-Only
Index Position (ERP and Historical Volatility)

7



Figures 2, 3 and 4 show highly skewed return
densities so we also show in the table a “Modified”
Sharpe Ratio that divides the return to risk taking
(expected return minus risk-free rate of interest) by
an alternative measure of risk:

MSR = 1.96 × E[R] − r̄

E[R] −R2.5%ile

Where MSR is Modified Sharpe Ratio, E[R] is Ex-
pected Return, r̄ is Risk-Free Rate, R2.5%ile is 2.5%-
tile Return.

The measure of “risk” in the denominator in this
case is not standard deviation which does not differ-
entiate between upside and downside variation (and
“risk” the possibility of a downside shock), but is
rather the shortfall from expected return that oc-
curs one time out of forty in our simulations. This
measure is somewhat analogous to the Sortino Ra-
tio which proxies risk as downside “semideviation”,
popular in hedge fund analysis. Table 8 presents
the Modified Sharpe Ratio for both the Structured
Product and the Long Index position for each of the
three sample simulation methodologies. In each case
these methodologies lead to higher Modified Sharpe
Ratios for the simple Long Index strategy than for
the Structured Product. Based on the three simple
analyses we have run, the Sharpe Ratio and Modi-
fied Sharpe Ratio approaches would lead to a choice
of the Long Index position over the Structured prod-
uct. Note that in the “market implied” scenario, we
cite a Sharpe Ratio and Modified Sharpe Ratio of
zero for the long index position, despite an expected
return slightly below the risk-free rate (of 95bps).
The theoretical risk premium in a market-implied
(a/k/a “risk neutral”) scenario must be zero, but
our analysis contains some residual estimation error

from the Monte Carlo process of 2,000 iterations,
there are slight differences from the US risk-free rate
that drive the dynamics of the indices underlying the
basket and there are other adjustments required in a
more formal analysis for payouts determined in one
currency but made in another. We do not account
for these small adjustments in this note.

These examples of the analytics that Rutter
Associates performs for dealers and investors in
evaluating Structured Notes and other derivative-
embedded vehicles are by no means meant to be
“last words” on the topic. For example, not all in-
vestors have the same risk tolerance, and those with
extremely high levels of risk aversion (i.e., those will-
ing to forgo much expected return to avoid downside
risk) will no doubt prefer the Structured Product to
the Long Index if the three sample approaches we
detail accurately describe the state of nature. That
said, this approach provides critical information to
our clients as they make decisions about transacting
these types of structured products. Much as new
car buyers look to MSRP, dealer cost, Consumer
Reports and a test drive, dealers and investors in
structured notes need to look to probability distri-
butions of returns of the type produced by Rutter
Associates in order to make informed decisions.

Rutter Associates
January 2016
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Figure 4: Estimated Annualized Return Histogram of Long Stock Index Basket Position and Structured
Product: ERP-Consistent

Return
Threshold(%
per annum)

Relative
Frequency of
Return Below

Threshold:
Structured

Product

Relative
requency of

Return Below
Threshold:
Long Index

Position
<(30) 0.00% 0.00%
<(25) 0.00% 0.00%
<(20) 0.00% 0.00%
<(15) 0.15% 0.35%
<(10) 1.05% 1.35%
<(5) 3.50% 5.35%
<0 9.30% 12.90%
<5 36.10% 28.60%
<10 100.00% 49.10%
<15 100.00% 70.40%
<20 100.00% 85.20%
<25 100.00% 94.55%
<30 100.00% 98.40%

Table 7: Annualized Two-Year Return Density of the Structured Product and the Long-Only Index Position
(ERP and Historical Volatility)
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