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MODELING FIXED INCOME RETURN




MODELING RETURN ON FIXED INCOME BONDS:
ILLUSTRATION

A fixed-income analyst wishes to forecast the expected return of a
bond portfolio for the next year.

He gathers the following information and assumes no reinvestment of
coupon cash flow:

INCOME/CURRENT YIELD: Par value (notional principal) in millions:100
Average coupon rate of portfolio: 3.0%

Coupon frequency Semiannual:
Horizon analysis: 1 year
Average bond price of portfolio: 101.500
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ROLLING YIELD: Average life: 7 yrs
YTM corresponding to price of 101.500: 2.76% p.a.

Further assume the initial yield curve is upward sloping
and the six-year bond yields 2.56%.

A bond pricing model may be used to project the price of

the seven year bond in one year when it is a six-year bond
priced at a 2.56% yield. Assume that the projected price of
portfolio in one year if yield curve is unchanged i.e. at a
yield of 2.56% p.a.: 102.419




EXPECTED PRICE CHANGE BASED ON THE INVESTOR’S
EXPECTED CHANGE IN YIELD AND SPREAD:

The analyst projects that a general decline in interest rates of
50 bps is likely. A decline in credit spreads is expected as well.

Combining the credit spread decline for the portion of the
portfolio in credit-risky bonds with the general 50 bps decline,

the analyst projects a 54 bps overall decline across the
portfolio.

Thus, Exp Yield & Spread change of portfolio (AY): (-) 0.54%
Average modified convexity (C_,) of portfolio: 28
Average bond D, or MD of portfolio: 5.60
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* CREDIT LOSSES

* The analyst estimates 0.071% of the portfolio’s
bond value will default and 15% of any defaulting
value will be recovered, which means 85% of

defaulting bond value will be lost.




* EXPECTED GAINS OR LOSSES VERSUS INVESTOR’S
CURRENCY

* The portfolio is invested 40% in foreign
denominated bonds, and the investor expects the

foreign currencies (weight to reflect portfolio
exposures) to appreciate 3.925%.
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INCOME (CURRENT) YIELD

Collected coupon amount divided by initial price is the
current income return and what this component measures.

Income (Current) Yiel?’dé Annual coupon payment/Current

. - 0
bond portfolio price o150 = 2.956%.

Because this example assumes no cash-flow reinvestment, it
does not matter that the coupons are paid semiannually.

With a 3.0% annual coupon rate, 1.50 will be received in 6
and 12 months for total coupons collected of 3.00 per 100
par.
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6 MONTH PERIODIC RETURN

* This could be converted to a periodic return for
periods other than a year.

e Over 6 months it would be Annual Income

Yield/2
+ =2.956/2 = 1.478%.




REINVESTMENT RETURN

e The average coupons were assumed to be paid
semiannually with the first payment in 6 months and no
reinvestment.

If a 2% reinvestment rate of coupon payments is assumed,
then ¥z of 3% will be collected in 6 months and reinvested
for 6 more months at 1% periodic rate (2%
reinvestment/2).

That would provide another 1.5 x0.01 = 0.015% of return.
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ROLLDOWN YIELD

Rolldown yield relates to a bond pricing model assuming
the yield curve is unchanged.

Assume that the portfolio is made up of a seven-year
bond priced to yield 2.76% with a price of 101.50.

Further given that the initial yield curve is upward
sloping and the six-year bond yields 2.56%.

Also given that the bond price one year from now i.e. as
a 6-year bond with a YTM 2.56% p.a. is 102.419




(Note that this is not necessarily a simple analysis for a
portfolio of bonds and would have to be done bond by
bond and then aggregated. That is why it is a given value
in the data provided).

The rolldown return is the bond’s:

(end of horizon period projected price — beginning price)
beginning price

~ (102.419 - 101.50)

101.50 = 0.905%




ROLLING YIELD

e Components 1 and 2 (Income Yield & Rolldown
Yield) are sometimes combined and called the
Rolling Yield: 2.956 + 0.905 = 3.86%.




* Note that if the yield curve is flat and a bond is
initially priced at a premium (discount) to par, the
projected price at end of period will be lower
(higher) than start-of-period price as the bond’s
price is pulled to par at expiration.




* With a sloped yield curve that may not always be true.

* This is because the bond price P at the end of the holding
period (t=0 to t=H) will be worked out at a lesser term to
maturity (t=H to t=T i.e. T-H) than its price at t=0 which is
calculated with a term to maturity t=T.

If the curve is upward sloping, the shorter end rates are
lower. Thus, the rate for maturity of T-H are lower than
those for maturity T. Hence, the price calculated at exit at
t=H will be at a lower rate & hence, higher.

G NPTEL ONLINE
IT ROORKEE “ CERTIFICATION COURSE



EXPECTED PRICE CHANGE BASED ON THE INVESTOR’S
EXPECTED CHANGE IN YIELD AND SPREAD:

It is also projected that a general decline in interest rates of 50 basis
points is likely. A decline in credit spreads is expected as well.

Weighting the credit spread decline for the portion of the portfolio
in credit-risky bonds with the general 50 basis point decline, he

projects a 54 basis point overall decline versus the 2.56% yield used
in the rolldown calculation.

Thus, expected average yield and spread change of portfolio (AY):
-0.54%

Average bond convexity (C) of portfolio: 28
Average bond D, or MD of portfolio: 5.60
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SOLUTION

Expected price change is calculated from the
investor’s expected change in yield and spreads
using the portfolio’s duration and convexity:

(—MD x AY) + (2C x AY?)
= (—5.6 x —0.0054) + (/2 x 28 x 0.00542)
= 0.03024 + 0.00041 =3.065%




CREDIT LOSSES

* The analyst estimates 0.071% of the portfolio’s bond
value will default and 15% of any defaulting value will
be recovered, which means 85% of defaulting bond

value will be lost.

* Thus, The expected credit losses 0.071% x 0.85 =
0.060%.




EXPECTED GAINS OR LOSSES VERSUS
INVESTOR’S CURRENCY

* The portfolio is invested 40% in foreign
denominated bonds, and the investor expects the

foreign currencies (weight to reflect portfolio
exposures) to appreciate 3.925%, giving his

portfolio an expected gain of 3.925% x 0.40 =
1.570%.




RETURN COMPONENTS: SUMMARY

1. Yield income: Annual coupon/current bond price:
3.0/101.50 = 2.956%

. Rolldown return: (projected ending bond price (BP) -
beginning BP)/ beginning BP; based on no change in the

yield curve (102.419 — 101.50)/101.50 = 0.905%

. Price change due to investor yield change predictions: (-
MD x AY) + (4C x AY?)= (-5.6 x (—0.0054)) + (2 x 28 x
0.00542) = 3.065%




. Credit losses: predicted default adjusted for
recovery rate: 0.071% x 0.85 =-0.060%

. Currency G/L: projected change in value of
foreign currencies weighted for exposure to the
currency: 3.925% x 0.40 = 1.570%

. Expected total return for the year = 8.395%




IMMUNIZING A SINGLE LIABILITY




RECALL

2
dP d d 1
T = Duacisy  C(i%) = ~Duoady +3 Cuoaldy’

The “duration” model works on the ytm i.e. it assumes a
single rate for all maturities (y) i.e. it ignores the term
structure of interest rates. It assumes a flat spot vyield
curve.

It also assumes a parallel shift of the yield curve (dy).

It assumes a straight line yield price curve in the locality of
the given yield.
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Convexity accounts for the curvature of the yield-
price curve NOT the spot yield curve.

The term structure is unattended. It is not captured
by the “Macaulay/Modified duration” model.

dP 1
2 = —Dyoady +3 Cyoa(dy)?

P




Convexity of straight bonds is invariably positive.

Convexity of callable bonds may be negative at points
where the option is at/near the money.

If liability duration and asset duration is matched, this
is a first order matching and will operate reasonably
well for small parallel shifts of the yield curve.

Larger the convexity of the assets or liability, greater
will be the second order correction term.

The second order correction term is positive always
for straight bonds.
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* Hence, higher the convexity of assets over
liabilities greater will be the POSITIVE
correction in asset price over liability price
i.e. the assets price will move more favorably
than the liability price.

* However, greater convexity also implies
greater dispersion or variability of the cash
flows corresponding to interest rate changes.




IMMUNIZATION

* Immunization is a fixed-income management
process in which the portfolio is managed to
minimize the variability of the rate of return
earned over a specified time period.

 That means the future value (FV) of the portfolio
can be confidently predicted, and if enough funds
are invested initially, a known future liability can
be funded.




