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@ A bond is a financial security that promises to pay a fixed
(known) income stream in the future

@ Issued by governments, state agencies (municipal bonds),
and corporations
@ Bonds are characterized by

e Maturity date

e Face, par or principal value (i.e., the notional amount
typically 1000)

e Coupon rate

e number of coupon payments/ year (typically 2)
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Repayment types

@ Pure discount or zero coupon bonds: Bonds that pay no
interest (coupon). They sell at a discount (price below par)
to provide investor with positive return.

@ Coupon bonds. Pays fixed coupon at known times. For
example, A November 2021 maturity, 8% government bond
will pay its owner 40 = 8% x 1000/2 every April 15th and
November 15th in addition to 1000 at expiration on
November 15th, 2021.

@ Floating rate. Pays variable rate coupons linked to some
benchmark rate. Example: Inflation indexed bonds’
(I-bonds) coupon rate is determined by the level of inflation
(as measured by the relative change in the CPI)
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Government Bonds

US government bonds are interesting because

@ The default risk is thought of as zero (although it may not
be)

@ They are highly liquid

@ They provide a basic benchmark for other fixed income

securities including other sovereign bonds, corporates,
munis, etc.
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Government bonds come in three varieties:

@ Bills. These are zero coupon bonds with maturities less
than one year

@ Notes. Semi-annual coupon bonds with maturities less
than 10 years

@ Bonds. Semi-annuals with more than 10 year maturity
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@ Govt bonds are sold in the primary market through
auctions.

@ Bids submitted through dealers or directly to the treasury

@ Competitive and non-competitive bids:

e competitive bid: bidder submits amount and price (as in
limit order)

e non-competitive: quantity demanded at clearing price (as in
market order)

@ Market clearing: Non-competitive bids subtracted from total
supply. Market clears by matching supply with demand
from competitive bids. Single price auction mechanism
means that the marginal bid determines the auction price.
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Secondary Markets

@ No standardized exchange as with stocks

@ Sold over-the-counter through dealers or the treasury
themselves (treasurydirect.gov)

@ Dealer quotes displayed through Bloomberg. BGcantor live
data available from them

@ t+ 1 settle: trades are settled the day after executed.
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T-Bills

Treasury Bills are zero coupon bonds issued with less than one
year maturity.

T-Bills are quoted at a discount basis. Let d denote the
discount basis, then the price you pay, P, is

t
P =100(1 —d%) (1)

where t is the number of calendar days to expiration.
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Bloomberg T-bill quotes

Previous slide contains columns with maturity, bid/ask (quoted
on discount basis), previous close, and change.

Lets compute some prices from the discounts:

The 6/11/15maturity has 182 days till expiration from when the
quotes were taken on Dec 10, 2014. Thus, the best bid of 0.10
gives a price

Ppig = 100 % (1 — 0.001 %« 182/360) ~ 99.949444
while the best ask of 9.5 BP gives
Pask = 100 (1 — 0.00095 « 182/360) ~ 99.9519
Note that the ask exceeds the bid on a price basis, but the ask

is lower than the bid on a discount basis.
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Notice that the price of a T-bill can be found from the discount in
MS Excel using the function "TBILLPRICE." You can also use
the Excel function DAYS() to compute the number of days
between the settlement date and the maturity.
So

=DAYS('6/11/2015’ ;today()+1)

yields 182, and
=TBILLPRICE(today()+1,6/11/2015’, 0.0001)

gives 99.949444 in Excel.
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Bond and note quotes

Bonds are quoted on a flat price basis in units of 100. Fractions
of a dollar are quoted in units of 32nds. So for example,

100 — 074 means 100 + 7.25/32 = 100.226563.

The invoice price is what the investor actually pays is given by

Invoice price = flat price + accrued interest (2)

The accrued interest is the interest that the bond has earned
since the last coupon payment.
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The flat price is also called the clean price.
The invoice price is also called the dirty price or full price.
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The “+” symbol means one half 32d. For example, the bond
labelled 3'8 413 (a 3.125% coupon bond with maturity April

15th, 2013) has a best bid quoted at 99-06+ which equals
99 + 6.5/32 = 99.203125.
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Take for example a bond denoted 4'4 813.

This note has 4+1/4% coupon and matures Aug 2013. It pays
coupon Feb 15th and Aug 15th.

On June 30th, 2008, there were 46 days until the next coupon
payment for this bond (31 in July + 15 in August). There were
therefore 180-46=134 days since the last coupon (Feb 15th).
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The accrued interest is therefore
(44+1/4)x(1/2) = (134/180) = 1.581944. The invoice price is
therefore

104 + 13/32 4 1.581944 = 105.9882

if you buy this bond at the market bid. The invoice asking price
is
100 + 13.5/32 + 1.581944 = 106.0038
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Bond Price = Flat Price + Accrued Interest
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Figure : The relationship between retail price and quoted (flat) price.
The flat price is below the retail price.
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Web Resources

@ www.treasurydirect.com. The treasury’s own wholesale
department.

@ ftp.publicdebt.treas.gov/dfi/price/ This site gives daily
updates of bids/asks for US treasury Bills, notes and
bonds. The file "dfi_price_today.ixt" contains prices
collected at noon.

@ www.federalreserve.gov/pubs/feds/2006/200628/feds200628.xls
This is a spreadsheet with historical yield curve data.
These are interpolated zero coupon and forward rates. We
will use this data later in class.

@ www.bgcantor.com. Data products from Cantor.
@ Bloomberg terminal in library.
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Some useful Excel functions

@ tbillprice(settlement,maturity,discount) computes the price
of a tbill from the discount. It automatically computes a the
number of days to expiration based on a 360 day calendar
year.

@ coupdaysnc(settlement,maturity,frequency,basis).
Computes the number of days between "settlement" and
the next coupon date. Frequency is the number of
coupons/ year (typically 2) and basis is the number of day
per year convention (use 0).

@ coupncd(settlement,maturity,frequency,basis). Returns the
date (as integer) for the next coupon.

@ coupnum(settlement,maturity,frequency,basis). Number of
coupon payments before expiration.
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