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Some investors believe individual bonds are
less risky than bond mutual funds because
individual bonds can be held to maturity. This
“myth about holding to maturity” tends to
emerge when investors fear rising interest
rates. What they fail to recognize is that
bond funds are merely diversified portfolios of
individual bonds, and both are equally exposed
to the same market pricing mechanism. In this
commentary, which will focus on municipal
bonds, we will debunk the myth about holding
bonds to maturity and provide guidance
to investors about how they should view their
bond mutual fund holdings.

The same principles apply to taxable
bonds as to municipal bonds. Municipal
bond funds can offer significant benefits
over owning individual municipal bonds.
These benefits relate to economies of scale, as
bond funds pool investor capital to construct
more-diversified portfolios and trade more
efficiently. While an individual investor might
have sufficient assets to purchase 10 or 20
different municipal bonds, a municipal bond
fund typically holds several hundred bonds
diversified across regions, sectors, issuers and
maturities. Municipal bond trading costs can
be high for smaller-sized trades. For example,
the average spreads are roughly 1.2% for a
$100,000 trade, 0.5% for a $1 million trade
and 0.1% for a $5 million trade.! Although
trade desks may pool individual purchase
orders for better trade execution, this scale
benefit is typically not available when investors
seek liquidity by selling individual bonds.
Furthermore, bond funds optimize daily
fund flows for investment or liquidity, which

allows funds to offer daily liquidity in precise
amounts, resulting in more efficient and timely
investment of capital, redemption and
portfolio rebalancing.

The scale benefits of bond mutual funds
outweigh owning individual bonds for all
but the largest private investors, who can
achieve similar scale on their own. So why do
some investors still prefer to own individual
bonds? Investors commonly believe they can
avoid interest-rate risk by simply holding their
individual bonds to maturity (assuming no
default) but that bond funds are evergreen and
do not mature, thereby subjecting investors
to avoidable interest-rate risk. We debunk
this myth by illustrating that both bond
funds and individual bonds are subject
to the same market pricing mechanism
through time. This pricing mechanism is the
set of current and future interest rates across
maturities — the term structure of interest rates.

To simplify the illustration, we use a
five-year bond held for one year (when it
becomes a four-year bond) as a proxy for an
evergreen, stable-maturity bond mutual fund.
We sell and then immediately repurchase
the five-year-maturity bond, repeating this
sell/buy pattern each year to replicate the
relatively stable maturity profile of a typical
intermediate-term bond fund. We call this
our “bond fund proxy.” To further simplify
this illustration, we assume bonds are zero-
coupon discount bonds so that the bond’s
duration (a measure of interest-rate sensitivity)
equals its maturity and that there are no
interim cash flows.

1. “Trading Costs in the Municipal Bond Market,” Harris and Piwowar, Journal of Finance (2006)
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The yield curve (purple line) in Exhibit 1
represents average historical municipal
bond yields for one- to five-year maturities.?
Forward rates (orange line) are the period-to-
period returns. A bond’s yield to maturity
is not earned equally each year but through
compounding its period-to-period returns
each year. Assuming no change in interest
rates and no riskless arbitrage, the five-year
bond that yields 3.35% to maturity would
return 4.00% in the first year, 3.68% in the
second year, 3.35% in the third year, 3.03%
in the fourth year and 2.71% in the final year
before maturing.

two. In contrast, the bond fund proxy sells
the four-year bond after the first year and
re-purchases the five-year bond, thereby
earning 4.00% yet again in the second year.
In each subsequent year, the individual bond
continues to roll down the upward sloping
yield curve, earning consecutively lower
forward rates (lower returns) until it matures
at $50,000 par. In contrast, the bond fund
proxy maintains its evergreen constant
maturity of five years and earns 4.00% each
year. This is scenario one (stable interest
rates) in Exhibit 2, which shows that the
bond fund proxy generates more economic

EXHIBIT 1: HISTORICAL MUNICIPAL YIELD CURVE
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Source: Morningstar for bond yields.

At inception, the illustration shows that the
five-year individual bond and the bond fund
proxy have the same value and offer the same
yield to maturity because they are identical.
Assuming no change in yield curve and no
riskless arbitrage, both the individual bond
and the bond fund proxy earn the 4.00%
forward rate in year one. After year one, the
individual bond becomes a four-year bond
and earns the 3.68% forward rate in year

Maturity (years)

value over time because it earns the higher
forward rate.

In scenario two, we stress test scenario
one with a 1% unexpected rise in interest
rates across maturities that occurs at the end
of year one (i.e., each yield and forward rate
in Exhibit 1 increases 1%). And thereafter,
we assume a stable yield curve with no risk-
less arbitrage to isolate the effect. Both the
individual bond and the bond fund proxy

2. This historical average yield curve is linearly interpolated from average historical yields of Barclays 1-, 3-, 5-, 7- and
10-year municipal bond indexes over the longest common period (1993 — 2013). The historical relationship in average

yields is very close to linear over this time period.
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EXHIBIT 2: BOND VALUES THROUGH TIME

Scenario 1 — Stable Interest Rates

Individual 5-Yr Bond

Bond Fund Proxy

$42,401

$44,097 $45,717

$44,097 $45,860

Scenario 2 — Interest Rates Rise Unexpectedly

_ INCEPTION YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5

$42,401

Individual 5-Yr Bond

Bond Fund Proxy

$42,401

$42,428 $44,412

$42,428 $44,549

experience the same initial loss in value at
the end of year one, as they are still identical.
Exhibit 2 shows that both are worth $42,428
at the end of year one instead of $44,097
(if rates did not change), losing $1,669 in
value due to the unexpected rise in interest
rates. Whether or not the investor holds
the individual bond to maturity, it is worth
$42,428 at the end of year one, and that is
what the investor would receive if he were to
sell it. The individual bond continues to roll
down the new yield curve, earning the new
higher forward rates each period, which
facilitates a claw-back in value until it
matures at $50,000 par.

In contrast, the bond fund proxy sells the
four-year bond right after the unexpected
rise in interest rates at the end of year one
and repurchases the five-year bond to maintain
its evergreen constant maturity profile. It
now earns the higher 5% forward rate each
year, which facilitates a larger and faster
claw-back in value than the individual bond
experiences. Once again, Exhibit 2 shows
that the bond fund proxy generates more
economic value over time because it earns
the higher forward rate.

The point is not necessarily to show that
the bond fund proxy delivers more economic
value than the individual bond, though
investors should appreciate the claw-back

_ INCEPTION YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5

$42,401

$47,250 $48,682 $50,000

$47,693 $49,600 $51,583

$46,345 $48,212 $50,000

$46,775 $49,113 $51,568

in value associated with its higher forward
rates. Rather, the main point is that both
the individual bond and the bond fund
proxy are subject to the exact same term
structure of interest rates, which determines
their prices. The only reason the bond fund
proxy delivered more economic value is that
it offered forward rates associated with a
longer average maturity. There is no unique
interest-rate protection over bond funds
in holding individual bonds to maturity,
other than capturing shrinking duration
(and return) as maturity approaches. But
this same interest-rate protection is easily
achieved by simply owning lower-duration
bond funds.

Finally, we also consider the potential tax
drag of maintaining a municipal bond fund’s
relatively stable maturity profile. Morningstar’s
tax-cost ratio measures how much of a fund’s
annualized return is reduced by taxes. The
short- and intermediate-term municipal bond
funds offered at Northern Trust have tax-cost
ratios close to zero, indicating that municipal
bond fund managers can tax-efficiently
maintain a fund’s maturity profile.

With the myth about holding to maturity
debunked, municipal bond funds offer
investors the scale benefits of increased
diversification, improved liquidity and lower
trading costs over owning individual bonds.
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IRS CIRCULAR 230 NOTICE: To the extent that this message or any attachment concerns
tax matters, it is not intended to be used and cannot be used by a taxpayer for the purpose of
avoiding penalties that may be imposed by law. For more information about this notice, see
http://www.northerntrust.com/circular230.

IMPORTANT INFORMATION: This commentary is provided for informational purposes only. Information is not infended as investment advice since it does not take into account
an investor's own circumstances. Past performance is not a uide fo the future. There are risks involved with investing, including possible loss of principal. There is no guarantee
that the investment objectives of any fund or strategy will be met. Risk controls and asset allocation models do not promise any level of performance or guarantee against loss of
principal. Index returns do not assume the deduction of any management fees, trading costs or expenses. Direct investment in an index is not possible. Indices and frademarks
are the property of their respective owners. All rights reserved.

Any reference to specific securities in this report does not constitute an offer or solicitation to purchase or sell those securities or any other security or commodity. The information
in this report has been obtained from sources believed to be reliable, but its accuracy, inferpretation, and completeness are not guaranteed. Opinions expressed are current as
of the date appearing in this material only and are subject fo change without notice. Any person relying upon this information shall be solely responsible for the consequences
of such reliance.
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