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Interest Rates

The current “risk-free” interest rate is a fundamental
parameter to pricing financial securities.

However, it should be clear that there are many differe
Interest rates, differing according to:

e The national currency.

e The duration of the loan.

e The credit worthiness of borrower.
e The backing collateral provided.

e The intended use of the money.



The Risk-Free Rate

Treasury rates are the interest rates earned on |Ic
(bonds/bills) to a government in its own currency.

Since governments can print their own money, there is lit
chance they can default, hence risk-free.

The London Interbank Offered Rate (LIBOR) is the interest
rate which large AA-rated banks get on deposits from one
the other.

These loans are close to risk-free, and are consideredax b
proxy to the true risk-free rate by derivatives traders.



The Yield Curve

The vyield curve defines the relationship between intere
rates and their maturities.

Usually interest rates increase with maturity, reflectil
the added return required to compensate for increa
risk/inconvenience.
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But rates are set by supply-and-demand. Difficult econor
conditions can yield shallow or evemnvertedyield curves.



The U.S. Treasury Yield Curve
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Current interest rates reflect the latest sales of both new
previously issued bonds.



Bond Sales and Interest Rates

Say a 10 year bond pays 5% interest on $1000, meanin
will return $1648.72 ten years from today.

The price that this bond trades for on the open market pro
a way to compute the current interest rate, because it refl
the present value of that $1648.72.

If the bond is selling for more than $1000, it means ten-ye
Interest rates aréelow 5%.

If the bond is selling for less than $1000, it means ten-ye
Interest rates ar@abovel0%.



The LIBOR Yield Curve

LIBOR rates are indeed higher than Treasury yields; inde
much higher during the peak of the financial crisis.

LIBOR Rates History (Historical)
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1-Month 3-Month 6-Month 12-Month
January of 2008 3.9091 3.9176 3.7795 3.4415
February of 2008 3.1368 3.0876 3.0039 2.8046
March of 2008 2.8066 2.7825 2.6798 2.5133
April of 2008 2.7854 2.7947 2.8386 2.8288
May of 2008 2.5065 2.6924 2.8544 3.0306
June of 2008 2.4704 2.7654 3.1035 3.4176
0
July of 2008 2.46 2.7921 3.1157 3.2796
August of 2008 2.4682 2.8063 3.1116 3.2364 :




Ratings Agencies

Professors assign ratings to students (called gradesjnutpe
guick assessment of overall quality or potential.

Credit ratings are scores issued to measure the qu
ity/strength of bonds and companies — how likely will the
be able to pay off their debit.

Standard and Poors rates bonds AAA, AA, A, BBB, BB, |
CCC, CC, and C.

Moody'’s ratings are analogous: Aaa, Aa, A, Baa, Ba, B, C
Ca, and C.

Investment grades BBB (or Baa) and above.

Credit ratings are based on balance sheet strength
fundamental analysis.



Ratings vs. Default

Historical data reporting the default percentage by grad
time permit one to generate default probabilities.

1 2 3 4 5 7 10

Aaa 0.000 0.000 0.000 0.026 0099 0251 0.521
Aa 0.008 0.019 0.042 0106 0177 0.343 0.522
A 0.021 0.095 0.220 0.344 0472 0759 1.287
Baa 0.181 0.506 0.930 1.434 1.838 2958 4637
Ba 1.205 3.219 5.588 7.958 10.215 14.005 19.118
B 5236 11.296 17.043 22.054 26.794 34771 43.343

Caa-C 19.476 30.494 39.717 46.904 52622 59938 69.178

The interest rate on loans/bonds accordingly varies bggat
and term.



Markov Models

Markov models are networks ostates where there is a given
probability oftransition between each pair of states.

The probability of being in state at timet is completely a
function of (1) the probability of each state at time- 1,
and (2) the state transition function giving the probaypitit
mapping each state to

The states in a Markov chain can be used to record sc
knowledge about previous states, hat the path used to get
there.

Since the transition probabilities from a state are pa
Independent, the probability of any path/string is simpig t
product of all transitions on the path.



Markov Models for Default Probability

A Markov model based on the one-year state transition ma
can predict default probability for any grade/duration.

All corporate average one year raling transition matric 1580-15553

Rating to: Aaa A8 A Eaa Ba B Cas-C Delault WA
Rating from:  Aaa 85.88 5.76 048 0.00 003 0.00 .00 0.00 3.04
fa 0.2 8487 .64 0.36 015 0.0z .00 .04 4.01
& 0.08 224 8624 605 il 0.2 .00 0.0z 4.38
Basz 0.08 0.57 602 Ta16 G458 1.30 011 015 5.30
Ba 0.03 0.08 046 402 7676 7.88 047 1.40 B.ag
B 0.m 0.04 016 0.53 L85 Te.OF 274 B.60 T.58
Ceal 0.00 0.00 0.00 1.00 278 5538 5H6T4 2535 BT3

Source: Moody's

Much of the current credit default crisis is due to ratir
agencies issuing too high grades to lousy securities.



Default Probabilities Across Portfolios

There is very little chance of getting much less than h
tails when flipping many coins, because the events
iIndependent.

Note that the probability of two (say) AA rated companie
defaulting over the next” years is not independentand
reflects shared economic conditions.

The higher the correlations between the equity returns
Industrial sector, the less independent they are.



Inflation and Interest Rates

That there is close connection between interest rates

Inflation can be proven by an arbitrage argument.

If the risk-free rate is too low relative to inflation, peopl
would buy durable goods rather than deposit money in
bank.

Example:During Israel’s hyperinflation of the 1980’s phon
tokens (asimonim) were the most stable form of currency.
If the risk-free rate is too high relative to inflation, peep!
would sell all durable goods and keep the money in the ba



