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RISK AND RETURN: THE
HISTORICAL EVIDENCE

Readings and problems

e,
4 BKM Chapter 5 (skip sections 5.9 and 5.10)

4 Recommended problems: 3, 7, CFA Problem 1
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Outline

t SNF 2 NY I yONE 2 MWARJIYSy i
Inflation

Taxes

Statistics used to in assessing securities

US historical evidence on major asset classes

The equilibrium interest rate (the classic view)

Interest rate
A

Supply
FedA bank reserves

A banks
Also: foreign and domestic investors

Demand From firms
(for investment) and

individuals
> (for consumption)

Credit

Copyright 2008, Joel Hasbrouck, All rights reserved

10/14/2008



¢2RleY LY@SauzNARAQ a
USD 2 @iebii Consumer and business loans
A A
Credit Credit
1Ol G2 GKS OflFaard @
(e
Interest Rate
Supply
B :
of Interest :
i Demand
| Funds
Equilibrium Funds Lent
FIGURE 5.1 Determination of the equilibrium real rate of interest
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Real andNominallnterest Rates

Anominalinterest rate is the return measured in units of currency.
This is the way we usually quote rates.

A real return is in units of constant purchasing power.
It is the nominal rate adjusted for inflation.

Example: If the nominal return is 10%, but over the period there was
an 8% inflation, the real return is (approximatelyp 2

real rate = nominal rate inflation rate: r = R i

Measuring inflation: the Consumer Price Index (CPI

A survey measure of the cost of things purchased by a
representative consumer

compiled by US Bureau of Labor Statistics

Problems/limitations: seasonality, quality adjustments,
new products, substitutions

Indexedto 100 as of 198201 o6 a ol &S LIS NA

August, 2008 CPI = 215 (+ 5.9% over August, 2007)

2 ARSt & dzaSR (G2 | R2dzad oaA

security payments, etc.
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Nominal interest and inflation

Real rate of interest, r, determined by physical (real)
production and consumption choices.

Often viewed as relatively stable.

Borrows and lenders usually make an adjustment for
expected inflation.

Fisher equation: R =r + E(i)
If the inflation rate rises from 4% to 10%, most
nominal interest rates will rise by 6%.

/00 —94 o5

Taxes

Taxes are based arominalincome (interest and capital
gains)

The top marginal personal tax rate in the US is t=35%.
After-tax nominal return = R{)

After-tax real return = R(D) q i

Using the top tax rate, and the current inflation rate
(5.9%), what is the aftetax real return on a money
market account paying (nominal) 3%?
3% x(1-.35) = (.95 RCI-t)
— 590,

————

- 2.95%
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Portfolio  Statistic 1926-2005
U.S. Average 3.75
T-bills Standard 3:15
Deviation
Serial 0.91
Correlation 20
U.S. CPI Average 3.13 —— T-bill rate
inflation Standard 4.29 154 Inflation rate
Deviation
Serial 0.64 101
Correlation £ 54
u.s. Average 0.72 8
real rate  Standard 3.97 & O ATT T ot ' ' ‘ ‘
Deviation Jozo| 1938 1946 1956 1966 1976 1986 1996
Serial 0.66 \j
Correlation 104
TABLE 5.2 -15
FIGURE 5.2 Interest and inflation rates, 1926-2005
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i Measures the starto-finish total return

End-of-period) dividendor | [ Start-of-ped
price interest payme price
HPR= .
Start-of-period
price
dividend or End-of-perb| [ Start-of-perio
interest paymen price price
lStart—of—period) ' (Start—of—period)
c , c
B ( PR ( o CCECCEE
Dividend Yield or Current Yield Capital Gains Yield
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Example

On Jan 1, a stock is offered at 120 ($ per share)
On Dec 31, it pays a 2.50 dividend ($ per share) and thg

bid is 110. - 3
2-50 = 2-03% B
Dividend yield? 2720 + 0 —625Y

) ) ) //0“/30;_,_8'239
Capital gains yield? ~20 (3

On Jan 1, a bond is offered at 94 (% of par). On Dec 31
makes a 3% interest payment and the bid is 95.
Currentyield? 744 = 319% Y25
Capital gains yield?q_g'_j ‘“f_ 106
9¢

Risk

Volatile and
unpredictable

Relatively
predictable

dividend or End-of-period ([ Start-of-ped
HPR= interest paymen price price
lStart-of-period) g Start-o_f-perior’
o , ice
o (CET T w(CtCCRTC(CC
Dividend Yield or Current Yield Capitalis Yield

Next: Return distributions (relative frequencies) for six
major asset classes, 192605
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Using probability and statistics
to assess risandreturn

Probability: Aprobability model(isan idealized
conception of how reality works.

ahy GKS GKNER&o 2 FKIHa RA S\Ek
2 OOdzNNARA y 3 d¢
. Ya dza S Sck&nrio andlysls @
Statistics: how do we usesample of past dat¢o
calibrate our probability model?
Givegl,OOO tosses of the digyhat was the relative
FTNBIldzSyoe 2F daoé€K
. Ya dzaS 0KS GSNXY aiGAYS

w

a
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