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« efficient pricing of bonds depends on an accurate & smooth yield curve
» accurate & smooth yield curve depends on the ability of dealers to buy
cheap bonds & sell expensive bonds --- this requires repo




YTM cheap

expensive

term to maturity'

* should we buy the cheap bond?
» should we sell the expensive bond?
* is there real relative value?




should we buy the cheap bond?

» what is cost of running the long position?

 cost of long position --- pay repo but earn coupon

* if coupon < repo, pay negative carry

» dealers would be reluctant to take long positions

* is this why the bond is cheap --- what its repo rate?

if we add in cost of repo funding,
will the value of this ‘cheap’ bond rise & its yield fall
into line with equivalent adjusted value of comparables?

A

YTM cheap

if it does align, then
there is no relative value!

term to maturity




should we sell the expensive bond?

» what is cost of running the short position?

 cost of short position --- earn repo, pay coupon

* if coupon > repo, pay positive carry

» dealers would be reluctant to take short positions

* is this why bond is expensive --- what is its repo rate?

if we add in cost of repo funding,
will the value of this ‘expensive’ bond fall & its yield rise
into line with the equivalent adjusted value of comparables?

A

YTM

if it does, then
there is no relative value!

expensive

term to maturity




efficient pricing of securities

* build cost of carry into pricelyield of bond
« calculate the break-even --- forward price/yield
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repo & bonds

« cost of carry = coupon — repo

* coupon > repo =
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repo & bonds
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positive cost of carry = net income profit on long position
» coupon < repo = negative cost of carry = net income loss on long position




» coupon —repo = cost of car

* coupon > repo = positive cost of carry = net income profit on long position

* coupon < repo = negative cost of carry = net income loss on long position

* coupon > repo = positive cost of carry = net income loss on short position

» coupon < repo = negative cost of carry = net income profit on short position
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 holder of bond can afford for its clean price to fall by amount equivalent
to profit from positive cost of carry

« future clean price is called forward price of bond

» forward price = current clean price — cost of carry

current

clean i

price positive cost of carry

forward clean price
buy holding period sell
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example

* buy EUR25 million nominal 4.5% 04/07/XX
+ price 94.55, yield 5.28956%

» 83 days accrued interest

» fund with repo for 30 days at 4.25%

in 1 month:
nominal value 4.5 x 30
accrued interest = 25,000,000 x LR X IY =92,466
100 x 365
market value 4.25 x 30
i = A = 84,622
repo interest = 23,893,322 x 166 % 360 84,6

. 9455 45x83\ _
miarket value = 25,000,000( Fa2, RO 365) = 23893322
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example

* buy EUR25 million nominal 4.5% 04/07/XX
» price 94.55, yield 5.28956%

« 83 days accrued interest

« fund with repo for 30 days at 4.25%

in 1 month: nal val
nominal value 4.5x 30

accrued interest = 25,000,000 x 100 % 365" =92,466
market value

. 4.25 x 30
t t = 23,893,322 x =& = 84,622
repo interes X 00 % 360

carry = 92,466 - 84,622 = 7,844

value at clean price
break-even value = 23,637,500 - 7,844 = 23,629,656

value at clean price = 25,000,000 (%) - 23,637,500
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example

* buy EUR25 million nominal 4.5% 04/07/XX
* price 94.55, yield 5.28956%

» 83 days accrued interest

+ fund with repo for 30 days at 4.25%

in 1 month: ol val
nominal vaiue 4.5x 30

accrued interest = 25,000,000 x 100 % 365" =902,466
market value

repo interest = 23,893,322 x 2:22X30 = g4 627
700 x 360

carry = 92,466 - 84,622 = 7,844

value at clean price
break-even value = 23,637,500 - 7,844 = 23,629,656

forward price = 23,629,656/25,000,000*100 = 94.518626
forward yield = 5.300% (+1bp)
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0 1 month 3 years

long
94.55 position
forward 2''/,,-year bond position at 94.52/5.30% ;Zz[ttion
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but cost of carry based on coupon ignores pull-to-par

pull-to-par means a bond price will converge to par by maturity
discount bonds will make capital gains --- adding to carry

premium bonds will make capital losses --- subtracting from carry
pull-to-par capital gains/losses need to be factored into carry when
estimating forward price/yield

pull-to-par is measured by coupon-YTM differential over holding period
(YTM converges to coupon by maturity)

to adjust carry & forward price for pull-to-par, replace coupon with YTM

carry = YTM — repo rate

carry = 5.28956% (A/A) — 4.25% (A/360)
= 5.28956% (A/A)—4.309% (A/A) = 0.9805%
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but adjusting carry for pull-to-par ignores roll/slide down/up to maturity
because adjustment by replacing coupon with YTM implicitly assumes
YTM remains constant

in fact, a bond price will change over time as the bond moves towards
maturity & YTM follows the shape of the yield curve

assuming a fixed yield curve: positive yield curves will make capital gains;
negative yield curves will make capital losses

these capital gains/losses (roll/slide = current YTM — future YTM) are not
factored into carry but do contribute to the mark-to-market valuation of
positions
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carry will also be exposed to the volatility of the yield curve
analyze with carry-to-risk metric (current & historic) to identify safest
positions (assuming stable rates)

arry

e volatility

carry & volatility are annualized (volatility = standard deviation)
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