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Executive summary. For most taxable bond investors, bond mutual funds

and their exchange-traded fund (ETF) counterparts have a number of advantages
over individual bond portfolios in terms of diversification, cash-flow treatment and
portfolio characteristics, liquidity, and costs. Individual bonds do provide certain
benefits compared with bond funds, and these advantages mostly revolve around
a preference for control over security-specific decisions in the portfolio. The cost
of this advantage can be thought of as a “control premium” that is reflected in
generally higher (or additional) transaction costs, lower liquidity, more limited return
opportunities, and higher bond portfolio risk. The cost of the control premium is
more pronounced for buyers of corporate bonds and mortgage-backed securities
than for buyers of U.S. Treasuries.

Some investors may be willing to pay that premium and forgo alternative strategies
to receive the control benefits. However, an investor who chooses to create an
individual bond portfolio on his or her own or to invest in a separately managed
account must assign a very high value to the control aspects to justify the higher
cost and additional risk involved. Our research indicates that the vast majority of
investors are better served through low-cost mutual funds. The unprecedented
declines in single-issue bonds in 2008 and 2009 further emphasize the need for
very diversified bond portfolios (unless they are all Treasuries), thus reinforcing

the advantages of a mutual fund or ETF structure.
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This paper primarily examines the advantages

of bond funds, whether in a traditional open-end
actively managed or index mutual fund, or in an ETF
(hereafter, all of these are referred to simply as “bond
funds”), over portfolios of directly held bonds for both
institutional and individual investors. First, we review
the structural advantages of bond funds, which,
compared with separately managed and laddered’
portfolios of individual bonds, generally provide
greater diversification; more regular cash flows that
promote stability of portfolio characteristics; better
liquidity; and lower transaction and operating costs.
Second, we explore the unique advantages of a bond
fund in three discrete sectors of the taxable fixed
income market: corporate bonds, mortgage-backed
securities, and U.S. Treasury bonds.

The paper’s final section describes the limited
situations in which a portfolio of directly held bonds
can provide advantages over a bond fund. We
characterize most of these advantages as “control”
benefits, and refer to their potentially higher cost as
the “control premium.” This control becomes more
limited when considering bonds with options, such
as corporate and mortgage-backed securities.

It is important to note that the main areas in which
a bond fund exhibits advantages over a portfolio
of directly held bonds are ones that have a marked
impact on a bond portfolio’s risk-and-return charac-
teristics. For a portfolio of directly held bonds, on
the other hand, the control advantage is primarily
driven by preference.

To help frame some of this paper’s concepts, we
begin with a primer on bond pricing. We want to
emphasize, first, the common misconception that
there is a benefit to receiving principal back at
maturity. If that principal is simply reinvested and
not used to fund a cash flow, there is no benefit in
holding a bond to maturity. Consider that the total
return of a laddered account with characteristics
identical to those of an open-end bond fund will
deviate from the fund's return only by the trans-
action and operational cost differentials.

Bond pricing

Regardless of the type of bond, the pricing process
uses the same formula:

p_ CF , CF , CF  ,  CF M
O (1+y) (1+y)2  (1+y)3 (T+y)n (T+y)n

Where:

P, = Price of the bond;

CF = Expected coupon interest (in $) and principal
repayment (in $);

M = Maturity value (in $);

n = Number of periods;

y = Yield to maturity.

This formula outlines the factors that influence bond
prices: the coupon (CF), the value at maturity (M),
and the number of periods that the bond will earn
interest (n). The price of any financial instrument is
determined by the present value of the cash flows

Notes on risk: Past performance is no guarantee of future results. All investments, including a portfolio’s
current and future holdings, are subject to risk. Investments in bond funds and ETFs are subject to interest
rate, credit, and inflation risk. Investors in any bond fund should anticipate fluctuations in price, especially
for longerterm issues and in environments of rising interest rates. Diversification does not ensure a profit
or protect against a loss in a declining market. Investors must buy or sell ETF shares in the secondary
market with the assistance of a stockbroker. In doing so, the investor will incur brokerage commissions
and may pay more than net asset value when buying and receive less than net asset value when selling.

Note: None of the financial strategies outlined here should be construed as advice from Vanguard. Such
illustrations are educational only and do not take into consideration your personal circumstances or other
factors that may be important in making investment decisions. We recommend that you consult a qualified
investment or financial advisor for guidance on your own situation.

1 Portfolio structure in which approximately equal amounts of dollars are invested in individual bonds with increasingly longer maturities.
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Figure 1. When evaluating bonds, compare the yields to maturity

Taxable bonds with 15 years to maturity

When evaluating bonds with the
same characteristics but different
coupon payments, it's always
best to compare the bonds' yields

Coupon (annual interest payment) 6% 4%

Price (percentage of face value) 122.24% 100%

Yield to maturity 4% 4%

2% 0% to maturity. This is illustrated in
77.76%  55.53% Figure 1. If 15-year bonds are
4% 4% currently yielding 4%, the price of

Note: This hypothetical illustration does not represent the return on any particular investment.

Source: Vanguard.

from the investment. Discounting back to the present
value takes the time value of money into account

and utilizes the market rate of return (represented

by y in the above equation) for holding such financial
instruments. For a bond, these cash flows are the
periodic interest and principal payments plus the
maturity value.

Changes in a bond's price are inversely related to

the change in interest rates: When interest rates rise,
a bond's price falls. This is because a bond's coupon
payments are typically fixed at issuance, leaving the
price as the only variable that can adjust to make an
existing bond'’s yield competitive with that of newly
issued bonds. Thus, when interest rates change, the
price of each bond adjusts so that comparable bonds
with different coupon rates provide the investor with
the same yield to maturity.

This price adjustment dismisses the common

myth that holding a bond to maturity will provide an
economic benefit to the investor. Absent transaction
costs, when interest rates are rising, the total return
and present value of the cash flows will be equal,
whether the bond is held to maturity or sold at a loss
prior to maturity with the proceeds reinvested in a
bond with a comparable maturity date, but a higher
coupon. An investor who holds the bond to maturity
and regains the principal earns the coupon rate of
interest but forgoes the higher coupon rates that
could be obtained by selling the bond at a discount
before maturity. The supposed importance of getting
your par value back is a much misunderstood concept
and one of the main—yet misleading—advantages
put forward by separate-account managers.

a 2% bond—to be competitive—
must decline to a level that results
in a 4% vyield to maturity. In the
hypothetical example in Figure 1,
the price is 77.76% of face value
(or $777.60 per $1,000 face value). The 2% bond
would provide the same return as the 4% bond at
par, but some of the return would come from the
bond's appreciation from $77760 to its $1,000 value
at maturity, as opposed to the coupon payments.

This example also illustrates why investors holding
discount bonds are wise not to try to “trade up” to
current-coupon bonds. Since the 2% bond'’s price has
already adjusted to compensate for the lower coupon,
from that point forward the yield to maturity would
be the same—4%—whether an investor holds the
2% bond to maturity or buys the 4% par bond. Since
the yield-to-maturity calculation does not incorporate
transaction costs, an investor’s yield would actually
be lower if the 2% bond were sold and replaced

with the 4% bond than if the 2% bond were held

to maturity.

The hold-to-maturity myth typically surfaces only
when interest rates are expected to rise. Reversing
the expectation may underscore the myth's flaw.
\When interest rates fall, an individual bond can be
sold at a premium, which would lock in the gain

in principal. On the other hand, holding the bond
to maturity would bring the investor only the par
value, with no gain in principal. But selling the
bond specifically to get the premium has no
economic benefit, because the investor will be
reinvesting the proceeds in lowercoupon bonds—
which leaves him or her with the same yield to
maturity in either case.
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A bond fund'’s structural advantages

Once an appropriate allocation to bonds has been
determined, a decision must be made about how
to implement the investment strategy. The options
include a professionally managed bond fund, a
professionally managed separate account, or a
self-directed portfolio of individual bonds. There
are also material differences between traditional
funds and ETFs to consider.

ETF expense ratios are typically lower than those
of similar, actively managed funds, and of even
some traditional open-end index funds. Relative

to actively managed funds, index-oriented funds
and ETFs also have low manager risk, so they are
less likely to drastically underperform a benchmark.
Like traditional index funds, ETFs are transparent,
because they generally hold the same securities
as, or a representative sample of, those in the
target index.

However, unlike traditional index funds, ETFs

are traded like individual securities on national
exchanges. Therefore, with an ETF, flexibility such
as trading throughout the day, placing limit orders,

margin buying, and selling short is available. However,

this trading flexibility comes with a price: Investors
incur brokerage commissions and bid-ask spreads
whenever they buy or sell ETF shares. In addition,
there can be some deviation between an ETF's
market price and the net asset value (NAV) of its
underlying portfolio securities.

Just as there are structural differences between

traditional mutual funds and ETFs, there are structural
differences between some ETFs. For instance, some

ETFs are created as a separate share class of a fund
that simultaneously offers a traditional mutual fund

class of shares. The multiple share-class structure, like

that of traditional shares, represents part-ownership
in the net assets of the underlying index fund. Other
ETFs are stand-alone unit investment trusts (UITs)
or open-end mutual funds. ETFs structured as
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stand-alone mutual funds are also regulated by the
Securities and Exchange Commission (SEC) under
the 1940 Investment Company Act as registered
investment companies. Comparisons of two ETFs
offered by competing firms tracking identical bench-
marks can still lead to wide differences in tracking
error and total return. As such, evaluation among
products should be done carefully and diligently.

The bond fund structure generally provides an
advantage over separate and self-directed accounts
in terms of diversification, cash-flow treatment and
portfolio characteristics, liquidity, and costs.

Diversification

Bond funds typically provide broader diversification
as to issuers, credit qualities, maturities, and bond
characteristics (callable or noncallable, senior or
subordinated debt, for example) than is possible
with alternative account structures. This greater
diversification is possible because a bond fund
generally has a larger pool of investable assets,
along with the professional staff needed to conduct
thorough analyses of individual securities and market
characteristics, thus allowing a fund manager to
diversify widely and cost-effectively. Although diver-
sification can never eliminate the risks of investing,
broad diversification reduces the nonsystematic (and,
in theory, unrewarded) risk that comes from owning
either too few securities or securities with similar
characteristics.

Cash-flow treatment and portfolio characteristics
A bond fund allows for both timelier implementation
of an initial bond investment and timelier reinvestment
of interest payments. Because of their more regular,
ongoing cash flows, bond funds are also better able
than alternative vehicles to maintain more-stable
portfolio risk characteristics over time. The bond fund
structure furthermore facilitates liquidations, especially
partial liquidations, without compromising the
portfolio’s risk characteristics.



Figure 2. Growth of $50,000 in Barclays Capital U.S. Aggregate Bond Index:
December 31, 1986, through September 30, 2009

$250,000 — September 30, 2009 +
Total interest on interest ~ $113,901
Total income 76,883
210,000 4 Capital ending value +54,851
July 31,1989 Ending value $245,635
170,000 Capital ending value $49,014
Total income 11,028
130,000 —| Total interest on interest +1,769
Ending value $61,811
90,000 +
50,000 —
$10,000 | | | | | | | | | | |
Jan. Jan. Jan. Jan. Jan. Jan. Jan. Jan. Jan. Jan. Jan. Jan.
1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009

I Interest on interest total return = 229%; 58% of total index return
1 Income total return = 154%; 39% of total index return
[[] Capital total return = 10%; 3% of total index return

Notes: Past performance is no guarantee of future returns. The performance of an index is not an exact representation of any particular
investment, as you cannot invest directly in an index.

Sources: Vanguard calculations, using data from Barclays Capital Inc.

In a bond fund, an investor can purchase a
proportionate share of a completely constructed
portfolio with a single transaction. An individual

bond portfolio, by contrast, typically takes time to
build. Bond funds also allow the timely investment

of additional cash flows (both income payments and
new cash flow). Bond funds commonly pay monthly
dividends to their shareholders based on each client's
proportionate share of the interest received by the
fund from the individual bonds that it owns. Investors
can opt either to have these dividends paid out to
them or to have them automatically reinvested in

the fund. In a separate account or self-directed

bond portfolio, cash from bond-coupon payments
(assuming reinvestment) or new investments may
need to accumulate until it is sufficient for a round-lot
purchase and/or until the bond of choice is available.
Because the yield curve is typically upward sloping,
bonds have historically produced higher returns than
cash investments such as money market instruments

(the most common “parking place” for money that
can't yet be invested). A bond fund's more timely
investment of new cash and reinvestment of income
can reduce the "“cash drag” on performance.

As Figure 2 shows, reinvesting a bond portfolio’s
income is critical to maximizing its long-term

total returns. From December 31, 1986, through
September 30, 2009, the compounded total return
earned on reinvested income for the Barclays Capital
U.S. Aggregate Bond Index accounted for a majority
(58%) of the index’s return for the period. The actual
income distributions provided the other major portion
(39%) of the performance. The capital return on the
original $50,000 investment accounted for only a
small amount (3%) of the performance. Therefore,
NAV, or price change, of a bond investment over

a long time horizon is not significant. During this
period, the maximum decline in capital was approxi-
mately 9%, and the maximum gain was about 13%.
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An additional benefit of bond funds’ more regular
cash flows is that they can provide more-stable risk
characteristics (most important, that of duration—a
measure of the sensitivity of bond prices to interest
rate movements) than those of alternative structures.
The duration of laddered individual bond portfolios
drifts down over time and jumps back up as cash
flows are reinvested. Because these portfolios
typically hold fewer securities, a larger percentage

of the portfolio matures less frequently and gets
reinvested into the portfolio, potentially causing
more dramatic changes in the portfolio’s duration.

As stated, a portfolio with fewer bonds, which may
also include concentrated positions, is especially
prone to this effect. In a diversified bond fund,
however, cash flows are reinvested more frequently,
and each maturing bond returning principal represents
a much smaller percentage of the overall portfolio.
This keeps the bond fund'’s risk characteristics more
stable over time.

Finally, a bond fund also allows an investor to sell
bond assets more cost-effectively, especially in
the case of partial liquidations. Although liquidation
of fund shares does not change a bond portfolio’s
overall risk profile, liquidations from an individual
bond portfolio may require selling a whole bond,
which does alter the portfolio’s overall risk charac-
teristics. To properly maintain the portfolio’s risk
profile, a small percentage of each bond would
need to be sold—obviously not a viable solution.
In addition, liquidating a portion of a position in

a particular security can be expensive owing to
bid-ask spreads and other transaction costs.
Transaction costs should also be evaluated when
making liquidations from bond ETFs as well.

Costs

All bond portfolios incur costs. Bond funds and
professionally managed separate accounts bear
operating and transaction costs. A self-directed bond
portfolio incurs only transaction costs, but is subject
to many other limitations that can be considered

"opportunity” costs. These opportunity costs can
also be a factor in separate accounts. Investment
costs associated with taxable bonds primarily fall
into two categories: management costs and
transaction costs.

Management costs. Both bond funds and
professionally managed separate accounts charge
ongoing fees to manage the portfolio. Bond funds
charge an ongoing management fee (expense ratio)
for fund-operating expenses. This expense ratio
includes the cost not only of portfolio management
but also of legal, accounting, custody, and record-
keeping services. While investment management
cost is a widely recognized component of a fund's
expense ratio, these additional operational expenses
are also important, though less frequently under-
stood. Separately managed accounts typically
charge an investment management fee, as well

as additional administrative fees for some of these
same operational expenses. Because the cost of
these services is shared over a large asset base,
mutual funds can typically provide all of these
services at proportionately lower costs than can
separately managed accounts.

The annual expense ratio for the average taxable
bond mutual fund is 0.60%,2 with fund expense
ratios ranging from 0.01% to 3.43%. Bond funds
at the lower end of the cost spectrum are readily
available. For example, for a $10 million laddered
Treasury mutual fund portfolio—constructed using
low-cost, short-, intermediate-, and long-term share
classes available—the annual expense ratio could
be as low as 0.12%, or $12,000. As illustrated in
Figures 3 and 4, investors commonly pay more for
separate-account management. Figure 3 reflects
typical investment management fees (additional
costs may exist for administrative expenses)

for large institutional separate accounts, while
Figure 4 is more reflective of fees paid by individual
investors in managed separate-account programs.

2 Derived from Momingstar, Inc.; data as of September 30, 2009, representing the asset-weighted average expense ratio of all domestic taxable bond funds. Bond

ETFs are excluded.
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Figure 3. Typical annual investment management fees for separate accounts

Annual fees by account size (in basis points)

Core investment-grade accounts— $25 $50 $75 $100 $150 $200 $250
U.S. fixed income (in $ millions) (bp) (bp) (bp) (bp) (bp) (bp) (bp)
Upper quartile 37 88 30 29 27 27 26
Lower quartile 30 28 25 24 22 20 19
Median 35 30 28 27 25 24 23
Sample size 195 224 228 233 234 234 234
Source: Mercer Asset Manager Fee Survey 2008 (London: Mercer), 2009.
Figure 4. Examples of separate-account program client-fee schedules (in basis points)
Fixed income accounts
Firm type Breakpoint 1 Breakpoint 2 Breakpoint 3 Breakpoint 4 Breakpoint 5
Wirehouse #1* First $250K Next $250K Next $250K Next $250K Next $1 million
165 bp 150 bp 130 bp 115 bp 90 bp
Wirghouse #2* $100K to $250K $250K to $500K $500K to $1 million to $2 million to
$1 million $2 million $5 million
70 bp 65 bp 60 bp 55 bp 50 bp
Regional #1** $100K to $500K $500K to $1 million to > $5 million NA
$1 million $5 million
90 bp 75 bp 65 bp 45 bp
Regional #2 First $500K $500K to $5 million to > $10 million NA
$5 million $10 million
225 bp 200 bp 130 bp 110 bp
Bank*** First $500K Next Next Thereafter NA
$1.5 million $2.5 million
260 bp 210 bp 160 bp 110 bp
IBDY First $500K Next $500K Next $1 million > $2 million NA
150 bp 125 bp 100 bp 85 bp
TPVt $100K to $1 million to $2 million to $3 million to $5 million to
$1 million $2 million $3 million $5 million $10 million
110 bp 90 bp 75 bp 70 bp 65 bp

*The largest group of full-service broker-dealer firms, all based in New York, such as Merrill Lynch and UBS.

**Full-service broker-dealer firms with a strong concentration of offices in one region of the United States, such as Stifel Nicolaus and RBC Dain Rauscher.

***Bank broker-dealer such as a branch of Bank of America.

TIBD, or independent broker-dealer, is a firm such as LPL Financial or Commonwealth.

TTTPV, or third-party vendor, is a firm such as SEl or Genworth.

Notes: All firms' competitive information is presented in industry aggregate or nonspecific form, as proprietary survey information is never directly attributed to
participants. Specific firm data are referenced using generic monikers (e.g., Wirehouse #1 or #2).

Source: Cerulli Quantitative Update: Managed Accounts, 2008 (Boston: Cerulli Associates, 2008).
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Figure 5. Annualized excess returns of U.S. actively managed fixed income mutual funds versus
Barclays Capital U.S. Aggregate Bond Index: As of December 31, 2008

2 10-year: 548 worse (91%) e § — Barclays Capital 10-year: 52 better (9%)
15-year: 376 worse (93%) i E U.S. Aggregate Bond Index 15-year: 28 better (7%)
200 20-year: 207 worse (94%) o 20-year: 13 better (6%)
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Notes:

a. Does not account for front- or back-end sales loads or taxes.

b. “U.S. fixed income mutual funds” refers to all funds, including those focused on a particular style or capitalization such as short-term government or
long-term corporate. However, we excluded municipal funds, money market funds, and any specialty funds. For this comparison, we evaluated active
funds after cost against a costless market benchmark. When implementing with an index fund or ETF, transaction costs, expense ratios, and tracking
error must be accounted for.

Sources: Vanguard calculations, using data from Morningstar, Inc., and Barclays Capital Inc.

It should be noted that, in specific instances, fees For fixed income investments as opposed to equity
for some separate accounts may be negotiated investments, costs tend to be a more significant
lower. Figures 3 and 4, however, provide examples performance drag. This is because of the relatively

of fee schedules two to three times higher than narrow range of returns between the best and worst
those of low-cost, professionally managed bond performers in the bond market. Figure 5 shows the
funds. Considering that “real” (inflation-adjusted) distribution of 10-, 15-, and 20-year excess returns
bond returns historically have ranged from 2% to 3% for U.S. actively managed fixed income mutual
annually, high costs can eat a large portion of those funds versus the Barclays Capital U.S. Aggregate
returns. For example, increasing the annual cost by Bond Index as of December 31, 2008. As is typical,
50 basis points would reduce a 2% historical “real” performance was concentrated in the middle bars
bond return by 25%. Regardless of the structure, of the figure. This narrow distribution occurs because,
costs are important because they directly reduce with bonds, a large proportion of returns is determined
the total return of a bond portfolio. primarily by interest rate fluctuations and a lesser
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Figure 6. Performance of fixed income mutual funds in relation to their
expense ratios: Various market segments, 1999 through 2008

U.S. fixed income styles

10-year annualized excess return

(scale from =15% to +15%)

Short

Intermediate

Government Credit High-yield

Expense ratio (scale from 0% to +3%)

Notes: Each plotted point represents a fund within the specific size, style, and asset group.
Each fund is plotted to represent the relationship of its expense ratio (x-axis) versus its
ten-year annualized excess return relative to the style benchmark (y-axis). The straight line
represents the linear regression, or the best-fit trend line—that is, the general relationship
of expenses to returns within each asset group. The scales are standardized to show the
slopes’ relationship to each other, with expenses ranging from 0% to 3% and returns ranging
from —15% to 15%. Some funds’ expense ratios and returns go beyond the scales and are
not shown.

Style benchmarks are represented by the following indexes: short-term bond: Barclays
Capital U.S. 1-5 Year Credit Bond Index; short-term government bond: Barclays Capital

U.S. 1-5 Year Treasury Bond Index; intermediate-term bond: Barclays Capital U.S. 5-10 Year
Credit Bond Index; intermediate-term government bond: Barclays Capital U.S. 5-10 Year
Treasury Bond Index; high-yield bond: Barclays Capital U.S. Corporate High Yield Bond Index.

Sources: Vanguard, using data from Barclays Capital Inc. and Morningstar, Inc.

Figure 6 outlines the performance
of bond funds over a ten-year period
in relation to their expense ratios
for various fixed income market
segments. In each fixed income
segment, higher costs led to lower
relative returns, on average, as
evidenced by the negatively sloping
trend line.

Transaction costs. Because the
size of a bond fund'’s individual
bond trades usually exceeds that
of a separately managed account,
the fund has more opportunity to
minimize transaction costs. For
example, the bid-ask spread, a
transaction cost, tends to vary by
trade size and bond sector, and the
size of these spreads is typically
larger for small transactions. Bond
funds buy and sell large amounts
of bonds, with trades routinely
exceeding $1 million. The larger
transactions can command higher
selling prices and lower prices on
buys. So long as bid-ask spreads
are inversely related to purchase lot
size, the entity with more resources
(i.e., scale) will have an advantage.
The benefits of scale are most

proportion by credit quality. Because these factors
are common to all bond portfolios in a given market,
the portfolios move together during rising and falling

markets, resulting in a narrow distribution of returns.

Fund expenses alone can cause significant under-
performance relative to an index.

significant in non-Treasury sectors

of the bond market, and are less

so (but still important) among

Treasuries.® On balance, fewer
separate-account managers boast comparable scale.
However at times, professional separate-bond-account
managers and large institutions can trade in a size
similar to that of mutual funds and therefore receive
bid-ask spreads similar to those of bond funds.

3 The impact of trade size on transaction costs is also noted in several recent studies, including: Edwards, Amy K., Lawrence E. Harris, and Michael S. Piwowar,
2004, Corporate Bond Market Transparency and Transaction Costs, Social Science Research Network Working Paper, available at http://ssrn.com/abstract=593823;
and Chakravarty, Sugato, and Asani Sarkar, 2003, Trading Costs in Three U.S. Bond Markets, Journal of Fixed Income 13: 39-48.

Vanguard Investment Counseling & Research > 9



Figure 7. Option-adjusted spread of credit qualities
in Barclays Capital U.S. Credit Bond Index:
As of September 30, 2009

Option-adjusted

Market-value spread (relative

Quality percentage to Treasuries)
Aaa 8.9 45 bp*
Aa 15.6 131 bp
A 413 195 bp
Baa 34.2 271 bp

*bp = basis points.
Source: Barclays Capital Inc.

Scale can also influence the opportunity costs
incurred in different account structures. For

example, a smaller separate account or a self-
directed investor can easily reduce transaction

costs by purchasing fewer securities, but this
seemingly sensible decision produces an opportunity
cost: potentially lower returns and reduced diversi-
fication. If a portfolio doesn't have sufficient assets
to diversify widely, the most obvious way to reduce

default risk is by concentrating in bonds of the highest

quality, thus sacrificing the potentially higher returns
normally available from lower-quality issues. A large
bond fund, by contrast, can hedge default risk by
diversifying widely across lowerquality bonds,
minimizing the effect of any one default while
capturing the returns available from lowerquality
securities. Figure 7 outlines the option-adjusted
spread (relative to Treasuries) for the Barclays Capital
U.S. Credit Bond Index as of September 30, 2009.
As the figure indicates, the difference in the option-
adjusted spread between Aaa and Baa credits is
226 basis points.

The basic decision comes down to this: Does
the bond fund expense ratio detract less from the
portfolio’s total return than either: (1) the return
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surrendered by the credit-quality bias, if chosen?
(2) the default risk if the quality bias is not chosen?
or (3) the additional transaction costs? It would be
a rare occasion for the bond fund expense ratio
(particularly for a lower-cost bond fund) to be larger
than any of the other costs.

As shown in Figure 8, the bond fund structure
primarily provides advantages regarding diversi-
fication, more regular cash flows that promote
stability of portfolio characteristics, better liquidity,
and lower transaction and operating costs. Individual
bond ownership (either in a professionally managed
portfolio or self-directed) mainly provides an
advantage in a greater ability to directly control
various aspects of the portfolio.

Bond fund structural advantages
specific to corporate, mortgage-backed,
and U.S.Treasury bond markets

Owing to their structural advantages, bond funds
can offer unique benefits in different sectors of the
bond market. This section explores advantages of
bond funds in the corporate bond, mortgage-backed
securities, and Treasury bond markets.

Diversification

Corporate bonds. In the corporate bond market, the
dynamic nature of bond credit risk makes it essential
to diversify nonsystematic risk. Corporate bond prices
are particularly sensitive to changes in bonds’ credit
ratings. The price volatility that results from a change
in an issue’s credit rating is typically asymmetrical:
The magnitude of the decrease in a bond'’s value in
anticipation of or in response to a credit downgrade
is usually much greater than the increase in value
for an upgrade. Therefore, for investors in corporate
bonds, the penalty for choosing a bond that is
downgraded is usually greater than the reward for
choosing a bond that is upgraded. As a result, credit
analysis is an essential part of corporate bond
investment strategy.



Figure 8. Summary of structural advantages of taxable bond funds versus individual bonds

Individual bonds (professionally managed

Taxable bond funds separate and self-directed accounts)

1. Diversification

a. Among issuers, credit quality, and term structure.

Diversification advantage

2. Cash-flow treatment and portfolio characteristics

Cash-flow/characteristics advantage

a. Timely initial and periodic investments. +

b. Maintenance of portfolio risk characteristics (cash flows/duration). +

c. Ease of partial liquidations. +

3. Costs Cost advantage

a. Management fees. + +

(Versus professionally
managed separate accounts)

(Self-directed)

b. Transaction.

+

4. Direct control of the portfolio

Control advantage

a. Non-inflation-adjusted liability funding. +
b. Security selection (credit-quality target, etc.). +
c. Principal at maturity. +

Notes: A plus sign (+) indicates which alternative has the advantage. Some of the bond fund advantages cited in the table are more pronounced for corporate bonds
and mortgage-backed securities than for Treasury bonds. These advantages are addressed in more detail in this paper.

Source: Vanguard.

Although many bonds are evaluated by industry
credit-rating services (e.g., Standard & Poor's,
Moody's Investors Service), and public access to
their current ratings is available, the market is more
concerned with what the bond's rating will be in the
future than with what it is now. Frequently, a majority
of a bond's relative price decline (when a downgrade
is involved) occurs prior to the actual downgrade.
Credit diversification and effective credit analysis

can help minimize a portfolio’s exposure to issues

that hamper a portfolio's returns. As bonds of
lower credit quality are included in the portfolio,
the importance of broad credit diversification and
credit analysis increases. This is a significant factor,
considering that about 75% of the bonds in the
Barclays Capital U.S. Credit Bond Index were rated
as either A or Baa (according to Moody's), the
lowest two levels of investment-grade bonds, as
of September 30, 2009.
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Assuming that professionally managed bond

funds and separate accounts have equal access

to investment and credit professionals, minimizing
the impact of credit downgrades can be achieved

by diversifying by both credit quality and issuers.

The number of issues required to construct a well-
diversified corporate bond portfolio is debatable, but
is likely to be significant. A 2002 study by the former
Lehman Brothers stated that an “optimally structured
portfolio” of 100 securities would be expected to
have a tracking error of about 30 basis points per year
compared to the Lehman U.S. Credit Index.* Again,
this assumed an “optimally” structured portfolio with
yield-curve and sector and quality risks matched to
the index. This would not be typical of a self-directed
portfolio constructed by a nonprofessional; rather,
such a portfolio is much more likely to be built by
more sophisticated, professional managers of larger,
separate accounts or bond funds. The 100 securities
would represent the minimal diversification needed.

The suggested minimum of 100 securities also

does not take into account that during periods of
bond market stress, volatility can be substantial.

For example, during the credit and liquidity crisis

that roiled the fixed income markets in 2008, 53%

of the bonds that existed within the Barclays Capital
U.S. Corporate Bond Index at the beginning of 2008
posted a negative return of —16%, on average, for the
year. In addition, approximately 1 in 5 of all the bonds
in the index returned —15% or worse for the year. This
suggests that even more than 100 securities might
be warranted for adequate diversification. Constructing
such a portfolio would require a substantial dollar
commitment by the investor: Investing $50,000 in
only 100 issues would require a $5 million bond
allocation. In contrast to the challenge of building a
portfolio of individual corporate bonds, bond funds
provide readily available, diversified portfolios.

Mortgage-backed securities. In the mortgage-backed
market, the need for diversification occurs not so
much at the credit level as at the mortgage-pool
level. The credit quality of most mortgage-backed
securities is generally considered second only to
that of Treasuries, thus minimizing the need for
credit analysis. However, diversifying the mortgage
pools in a portfolio can be beneficial. The underlying
mortgages in a pool are grouped by similar maturity
dates and coupon rates. The varying characteristics
of the pools that are constructed can cause them to
react very differently to various market environments,
potentially causing high price volatility. In addition,
within a specific mortgage coupon and maturity,
investors benefit by owning pools that contain
numerous underlying loans, thus minimizing the
negative impact of any single refinancing.

As with corporate bond investing, bond funds provide
readily available, diversified portfolios. Because of

the larger minimums needed to invest in Government
National Mortgage Association (GNMA) pools, a bond
fund of mortgage-backed securities enables investors
to be well diversified and fully invested from the first
dollar invested. Individual mortgage-backed portfolios,
however, typically take time to build and usually do
not have a large number of securities.

U.S. Treasury bonds. Bond funds have little or no
advantage over a Treasury bond ladder in terms of
diversification, so long as the portfolio’s value is
significant enough to permit complete diversification
across maturities in the ladder’s term. As direct
obligations of the U.S. government, Treasuries enjoy

a degree of creditworthiness unequaled in the taxable
bond world. As a result, they are generally considered
immune from credit risk, and the cost of credit
analysis is not rewarded. Also, Treasuries issued

after 1985 are not callable, thus simplifying the
bond-selection process and resulting in more-

certain principal reinvestment schedules.

4 Sufficient Diversification in Credit Portfolios, 2002 (New York: Lehman Brothers Fixed Income Research) May.
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Because credit and call-risk evaluation are unnec-
essary and the securities are liquid, purchasing
individual Treasury bonds is the least complex trans-
action among the various bond sectors. However,

a professionally managed bond fund or separate
account has the resources (scale) and investment
expertise to provide additional analysis regarding
market conditions (that is, comparing the pricing of
new-issue Treasuries [on-the-run] and secondary-
market-traded Treasuries [off-the-run], and Treasury
valuations). For instance, the professional selection
of off-the-run Treasuries (which typically have higher
transaction costs for smaller purchases) versus
those purchased at auction may provide enough of
a performance premium to offset a low-cost mutual
fund's expense ratio. New-issue Treasury bonds
usually command a price premium relative to that
of a comparable Treasury maturity in existence in
the secondary market. In addition, from a valuation
standpoint, an investor must take into account the
large number of foreign investors in Treasury bonds
who may affect supply and demand and therefore
also valuations. A professional manager's respon-
sibilities would include sorting through these
investment decisions.

Taxable bond investors may also purchase individual
Treasury Inflation-Protected Securities (TIPS) or invest
in them through a TIPS fund. Due to the different

tax issues associated with TIPS, distribution nuances
between individual TIPS and TIPS funds, and the
mechanics of the inflation/deflation adjustments to
TIPS securities, a comparison of the trade-offs of
owning individual TIPS or TIPS funds is beyond the
scope of this paper.®

The typically lower management cost of a bond

fund compared with that of a professionally managed
separate account—albeit higher than for a self-directed
bond portfolio—may be an acceptable cost for most
Treasury bond investors. Offsetting that cost are
conveniences and benefits already described, such

as professional management and the reinvestment

of cash flows.

Cash-flow treatment and portfolio characteristics
Mortgage-backed securities. The ability to imple-
ment an initial investment and then invest periodic
cash flows—or liguidate an investment—in a timely
manner is an especially important benefit in the
mortgage-backed market. Individual mortgage-backed
securities pay income and return a portion of principal
on a monthly basis. These principal payments
represent the principal paid down by homeowners
on the mortgage loans held by the mortgage-backed
securities pool. While an individual mortgage-backed
security pays this principal directly to investors, a
bond fund containing mortgage-backed securities
automatically uses these payments to purchase more
mortgage-backed pools. This automatic reinvestment
of principal is one advantage of a bond fund structure
when investing in mortgage-backed securities.

Holders of individual mortgage-backed securities

have another concern: uncertainty as to the duration
and amount of their securities” monthly payouts. The
interest income paid by mortgage-backed bonds drops
as they age, because the loan's principal value is paid
down and the security's constant coupon rate is

being applied to a shrinking amount of principal in the
mortgage pool. Moreover, as interest rates rise and
fall, the amount of principal repayment falls and rises,
respectively, introducing another level of uncertainty.

5 For a more in-depth discussion of the mechanics of TIPS, see Investing in Treasury Inflation Protected Securities, 2006 (Valley Forge, Pa.: Vanguard Investment

Counseling & Research. The Vanguard Group).
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Figure 9. Unlike durations in the broad bond market,
GNMA duration moves drastically with interest rates

10% —

Duration and percentage yield
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—— 30-year GNMA duration
——— Barclays Capital U.S. Aggregate Bond Index duration

—— 10-year Treasury yield

Sources: Vanguard calculations, using data from
Barclays Capital Inc.

As interest rates fall, homeowners accelerate or
refinance their mortgages, thereby repaying more
principal on the old mortgages and causing the
pool's monthly principal payment to rise. The opposite
occurs when interest rates rise: Homeowners make
their normal payments and do not attempt to pay
down principal, causing the pool’s monthly principal
payment either to fall to a more normal level or stay
constant. Bond funds are less subject to these
gyrations in income streams, because these
fluctuating principal payouts can be continually
reinvested in new securities with different coupon
rates. The income distributions from a mortgage-
backed securities bond fund tend to correlate more
closely with interest rates than with the behavior of
a specific mortgage-backed pool. The payout of an
individual pool and security tends to be negatively
correlated with interest rates.
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Figure 9 illustrates how interest rate changes can
affect the duration of a single mortgage-backed
security relative to a more diversified fixed income
portfolio. For example, at the end of March 2004,

the average duration of 30-year GNMAs was a little
over 2 years; two months later, as the general level of
interest rates rose and fewer homeowners refinanced
their mortgage loans, the duration of 30-year GNMA
pools rose to almost 4 years. Although this volatility
also exists in a mutual fund, it is muted by the fund’s
ability to diversify across a range of mortgage pools
with different maturities and characteristics.

A final complication caused by repayments of
principal in an individual mortgage-backed security
is that as the original principal amount shrinks, the
security may become difficult to sell, given the
minimal demand for so-called odd-lot bonds of small
principal amounts. A mortgage-backed bond fund
does not face these liquidity concerns, as the fund
would simply allow these bonds to eventually
liguidate themselves through monthly principal
payouts. Any shareholder redemptions could be
easily financed from the fund’s ongoing cash flows.

Primary advantage of owning
individual bonds

Direct control of portfolio

One notable advantage of self-directed individual
bond portfolios and, to some extent, separately
managed accounts over mutual funds is the ability
to control security-specific portfolio decisions. The
value of this benefit is most apparent in situations in
which an investor wishes to match the maturity and
face value of a bond with a known nominal (before
inflation) future liability. Bond funds do not have a
maturity date, so the value of the fund at any point
in the future is uncertain. When an investor has a
predetermined future spending need, however—
particularly if it is a nearterm need—an individual
bond that matures when the money is required may
be preferable to a bond fund. As stated early in this
paper, this control becomes much more limited for
bonds with options, such as corporate and mortgage-
backed securities.



This cash-flow-matching strategy (a form of asset-
liability matching) involves purchasing individual
bonds that carry coupon payments and par values
at maturity precisely matching the value of liabilities
coming due. Cash-flow matching is the most
conservative and passive asset-liability-matching
strategy. Once cash flows are matched, the asset
portfolio need only be adjusted for changing liabilities.
Cash-flow matching can be a very inflexible process,
however, and is often costly to implement, because
it requires that expected payment streams exactly
match the cash flows of fixed income investments.
One method of cash-flow matching is to build an
asset portfolio of zero-coupon bonds that match
liability maturities. Specifically, Treasury STRIPS,
because of their lack of default risk, may be

the most straightforward way to match liability

cash flows.®

One important limitation of cash-flow matching
strategies is that they typically can't account for the
effect of inflation on the liability amount. For example,
if a general liability is $30,000 today, what should be
budgeted for the future value of that $30,000 payment
15 years from now? Matching a $30,000 liability with
a $30,000 bond does not take into consideration the
fact that, owing to inflation, the liability may be higher
when it becomes payable. Future inflation is difficult
to estimate, but to forecast the idiosyncratic inflation
rate associated with a particular liability (medical
costs, construction) is even more problematic.
Therefore, a passive approach (such as the purchase
of a single bond or a bond ladder) usually results in
the “real” (inflation-adjusted) liability being either
overfunded or underfunded, depending on the actual
inflation rate experienced over the funding horizon.

Matching more-certain nominal liabilities with known
future dates can be done rather simply with little
ongoing intervention. However, when liabilities are
more volatile, less certain (due to inflation), and
require matching on an infinite basis, an asset-liability
matching strategy nearly always demands an active
bond-management strategy, which can be extremely
costly and complex. As a result, using individual
bonds to accommodate future “real” liabilities is
more viable for the short-term than for the long-term.
Similarly, short-duration bond funds—such as money
market or short-term taxable bond funds—that have
historically experienced little fluctuation in principal
(net asset value) might be used to meet these
near-term liabilities.

Finally, an individual bond portfolio can be tailored
for very specific objectives in which an investor has
complete control over the selection of specific bonds
or types of bonds. For instance, a specific credit-
quality target (such as an all-Aaa portfolio), specific
characteristics (no derivatives), or specific call-
protection targets are some of the possibilities.

Although a cash-flow-matching strategy is a benefit
in limited situations, it's important to reiterate that
there is no economic value to receiving principal back
at maturity if the principal is used not to fund a cash
flow, but simply for reinvestment. As securities in a
laddered portfolio mature, they are reinvested, just
as they are in a mutual fund, producing the same
return in each portfolio. Naturally, it would be very
difficult for a separately managed account to achieve
cost parity, cash-flow parity, and diversification similar
to those of a mutual fund. In essence, when the
principal paid at maturity or redemption is reinvested,
rather than spent, a laddered portfolio functions
similarly to a bond fund, but with greater costs

and less diversification.

6 STRIPS, for Separate Trading of Registered Interest and Principal of Securities, are bonds—usually issued by the U.S. Treasury—whose two components,

interest and principal, are separated and sold individually as zero-coupon bonds.
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Figure 10. Hypothetical bond cash-flow example

(4% coupon, 15 years to maturity, 2% expected inflation, 2% real interest rate)

$90,000

60,000

30,000

10

Years to maturity

power. Figure 10 depicts the cumulative
cash flows of a bond, with the coupon
divided into its inflation payment and
real interest rate payment, and the
principal repaid at maturity. The bottom
line of the figure illustrates the inflation-
adjusted purchasing power of the
principal. This hypothetical example
starts with an inflation rate of 2%. If
that rate continued unchanged, the
goods and services that $50,000 buys
today would cost $67293 in 15 years.

$74,190
$67,293

Figure 10 also demonstrates that if

15 interest payments are being spent,

the $50,000 principal paid at maturity
is far less than the $67293 needed to

[[] Real interest rate payment
[ Principal repayment
M Inflation payment

—— Annual need (2% inflation rate
first 5 years; 3% thereafter)

—— Annual need (2% inflation rate)

keep pace with inflation. In essence,
15 years from now, $50,000 would

Note: This hypothetical illustration does not represent the return on any

particular investment.
Source: Vanguard.

The certain repayment of principal should not
be a primary issue in a long-term investment
strategy. Inflation—and the way it will affect the
purchasing power of that principal by the time
the bond matures—is the more important issue.
Two factors affect whether or not the principal’s
purchasing power is maintained: (1) whether the
investor spends the interest payments, and

(2) whether the forecast annual inflation rate is
less than or equal to the actual annual inflation
rate for the period. Figure 10 illustrates this point

with a hypothetical example.

At the time of initial purchase, a bond's yield

includes an assumption about the future inflation

rate (including a risk premium tied to the level of
uncertainty regarding future inflation). This portion

of the yield (the “inflation payment”) is compensation
to offset the expected erosion of the purchasing
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purchase 26% less than it does today.
To maintain purchasing power, there-
fore, only a portion of the interest
payments should be spent (the portion
representing their real rate), with the
balance being reinvested.

What happens if the inflation rate is different from
the initial 2%? The top line in Figure 10 illustrates
the inflation-adjusted principal balance if inflation
were 2% for the first five years and increased to
3% for the remaining term. Instead of needing
$67293 to maintain the principal’s purchasing power,
the investor would need $74,190 at maturity. Because
the inflation payment portion of the yield was locked
in at 2% when the bond was purchased, the bond'’s
payments are insufficient to offset the effects of

the higherthan-expected inflation. As a result, the
investor's real return is diminished. In summary,

if there is no targeted spending need, the investor
should focus on maintaining the portfolio’s
purchasing power over time.



Conclusion

Our research indicates that the vast majority of
taxable bond investors are better served using
low-cost bond funds. Only investors with resources
comparable to those of a bond fund can afford to
put the control benefits of owning an individual
bond portfolio ahead of the benefits of investing

in a bond fund. Bond funds generally provide better
diversification, more efficient management of cash
flows and portfolio characteristics, better liquidity,
and lower costs.

The advantages of individual bonds over bond funds
revolve primarily around control issues that result
from direct ownership. An investor must assign a
very high value to the control aspect to justify the
higher costs and additional risks involved in owning
individual securities.
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