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Risk & Return




Investment Risk

Investment risk is related to the probability of
earning a low or negative actual return.

The greater the chance of lower than expected or
negative returns, the riskier the investment.
Risk is measured as a probability distribution

— Mean expected return (X)
— Standard deviation (O)

Note: X and O are sample statistics. (1 and ¢ are
population parameters (unobserved).



The notion of a benchmark

o Since financial resources are finite, there is a hurdle that
projects have to cross before being deemed acceptable.

This hurdle should be higher for riskier projects than for
safer projects.

0 Asimple representation of the hurdle rate is as follows:

Hurdle rate = Riskless Rate + Risk Premium

0 The two basic questions that every risk and return model
in finance tries to answer are:
O How do you measure risk?

O How do you translate this risk measure into a risk premium?

R requested = R rf + R premium = U + g = R expected



OnpepeneHne pucka

o Risk, in traditional terms, is viewed as a ‘negative’ .
Webster’ s dictionary, for instance, defines risk as “exposing
to danger or hazard”. The Chinese symbols for risk,
reproduced below, give a much better description of risk

fEAl

o The first symbol is the symbol for “danger”, while the second
is the symbol for “opportunity”, making risk a mix of danger
and opportunity. You cannot have one, without the other.

o0 Risk is therefore neither good nor bad. It is just a fact of life.
The question that businesses have to address is therefore not
whether to avoid risk but how best to incorporate it into their
decision making.



Probability Distributions
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Average Returns / Risk 1924 - 2013

Average Standard
Return Deviation

Small-company stocks 17.5% 33.1%
Large-company stocks 12.4 20.3

L-T corporate bonds 6.2 8.6

L-T government bonds 5.8 9.3
U.S. Treasury bills 3.8 3.1

Source: Based on Stocks, Bonds, Bills, and Inflation: (Valuation Edition)
2014 Yearbook (Chicago: Ibbotson Associates, 2014), p.28



Scale-Free Measure of Risk

Coefficient of variation (CV): A standardized measure
of dispersion about the expected value, that shows
the amount of risk per unit of return.

CV — Standard deviation _ s
Expectedreturn 1




Scale Free Risk Comparisons

Average Standard Coeff. of
Return* Deviation Variation

Small stocks  17.5% 33.1% 1.89
Large Stocks 12.4 20.3 1.64
L-T Corporates 6.2 8.6 1.39

L-T Governments 5.8 9.3 1.60
U.S. T-bills 3.8 3.1 0.82

* Arithmetic Average



Noka3aTenb «o)xudaemasi HOpMa 0OX00HOCMU»

n
E(r)=Y Pt rt
=1
E(r) -oxmgaemaa Hopma OOXOOHOCTMU;

ri - Hopma 4OXO4HOCTU NPU | - OM COCTOSIHUN 3KOHOMMUKU;
p i - BEPOATHOCTb HACTYMMNEHUSA | - OO0 COCTOSAHUA SKOHOMUKM ;

N - HOMep BEPOATHOro peaynksraTa.

CobbiTue BeposTHOCTb Oxugaembiv rogoBon 4oxon
A 30% 15%
B 50% 20%
C 20% 30%

Oxnpgaemasi JOXOOHOCTb MHBECTUPOBAHUS OydeT paBHa :

E(r)=(0,30x0,15)+ (0,50 x 0,20 ) + ( 0,20 x 0,30 ) = 20,5 %



Noka3atenb «O)xudaemasi HopmMa AoOXO0OHOCMU»

Cocrosinue 3koHOMHUKHU | BeposiTHOCTH Hopma noxona mo
uHBecTULHAM (%)
Axnouu A Axnuu B
I'my0Gokuii crian 0,05 -3,0 -2,0
HeOonbmoi criazn 0,20 7,0 8,0
Cpennuii pocT 0,50 11,0 14,0
He6onb11oit mogbem 0,20 14,0 16,0
MoIIHBIN TObEM 0,05 21,0 26,0
OxumaeMast Hopma JIOXOIHOCTH 10,6 13,0




BepoaTHOCTL onpegensieTcss CYyObeKTMBHO (Ha
OCHOBE OnbiTa, MHEHUSA JKCNepToB WU T.4.) WU
OOBEKTUBHO.

ObOBbeKTMBHOE onpeaeneHmne BEPOATHOCTW:

Cny4danHoe cobbiTne — E,

K

[oe K- obuwee yncno cny4vaes, a M — obuiee 4ncno
BCEX BO3MOXXHbIX CODbITUN.

Hanpumep, goxogHocTb akumn B 15% BO3HUKAET B
120 cnyyaax n3a 200, T.e. BEpPOSATHOCTb 3TOr0 COObLITUSA
0,6.



Puck no nHBectTnumnsam

PUCK NO WHBECTUUUSM U3MEPSIETCA MYTEM BbIMUCNEHUS MIOTHOCTU
pacrnpenenieHna BepoOATHOCTU. Takon Mepou 4BfideTca CcTaHgapTHoe
OTKIMOHEHME. YeM MeHblle cTaHOgapTHOEe OTKMOHEeHWe, TeM MNIoTHee
pacrnpeneneHme BEPOSATHOCTM U COOTBETCTBEHHO HWMXE CTENEHb pPUCKa
MHBECTUUMN. [pyrMMn cnoBamMu, PUCK WHBECTULMN XapaKTepusyeTcsd
CTEMNeHbo U3MEHYNBOCTU (BapnabenbHOCTU) AOXOAHOCTU MHBECTULINM.

BennunHa OTKNOHEHWUA - CTEMNeHb OTKMNOHEHUs1 pearnibHOW OOXOAHOCTM OT
OXMOaeMoM - W eCcTb CTaHOapTHasi Mepa pucka, wucnonb3yemasi B
NHBECTULIMOHHOM aHarnuse.

oi=nr-E(r),

Hanpumep, cteneHb OTKIOHEHUSA cueHapus A paBHa:
O(A)=r(A)-E(r)=0,15-0,205 =-5,5%

BepositTHocTb A paBHa 30%. 3Ha4ynT BEPOATHOCTb
PO (A)=P(A)d(A)=-0,055x0,30 =-0,015.



ToyHasa BerIM4MHa OTKIIOHeHus

OTa Benn4MHa HasblBaeTcsl KBaapaTHbIM OTKITOHEHMEM
(nokasarenem gapuauyuu) nnn gucnepcunein, nokasbliBatoLEeN
pPa3dbpOoCaHHOCTb BOKPYI OXUAaemMon HOpMbl aoxoaa:

n
o2=3 pilri—E@)] 2 nnu
=1

KeagpaT oTknoHeHunsi = 2 Pi(ri-E(r))2 =P (A)(r(A)-E(r))?
+P(B)(r(B)-E(r))2+P(C)(r(C)-E(r))2=0,30(0,15 -
0,205 )2 + 0,50 (0,20 — 0,205)2 + 0,20 (0,30 — 0,205 )2 = 0,00091 +
0,00001 + 0,00181 = 0,00273



CtaHaapTHOEe OTKITIOHeHue
(ctaHpapTHaa AeBnauus)

o =+0.,00273 = 0.0522 = 522 %

CTtaHpapTHoOe OTKITOHEHUE NHBECTULINW,
NpuHUMasi BO BHUMaHNE BEPOATHOCTU peanusaumu
Kaxgoro mn3 cueHapuen, A, B, n C, paBHO 5,22%.
Takmm obpasom, CyLLECTBYET BbICOKAd BEPOSTHOCTb
TOro, YTO MHBECTULUMA NpuHeceT aoxon oT 15,28 %

no 25,72 %.



NMPABUITA JOMUHUPOBAHWUA

1. Npn ognHaKoBOM ypPOBHE OXMOAeMOoro oxona U3 Bcex
BO3MOXHbIX BapuaHTOB MHBECTUPOBAHUSA NPeanovYTeHNE OTAaETCS
HauMeHee PUCKOBAHHOW LieHHOU bymare;

2. pn paBHOM CcTENeHN pucka U3 Bcex BO3MOXHbIX BApUaHTOB
MHBECTNPOBaHNSA NpeanoyYTeHne oTaaeTcs ueHHon bymare ¢
HaMBbICLUMM JOXOO0M.

[na nnncTtpaunm paccMOTpUM rnokKasaTtenu, Xxapakrepuayrouime
oXuagaembl 0OX04 N PUCK NO NATU Pas3NYHbIM UHBECTULIUAM.

NuBecTunmn O:xugaeMasi HopMa CrangaptHas
(akuumn) noxona ( % ) nesuanus ( % )
A 5 2
B 7 8
C 7 11
D 4 2
E 10 11
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KoadhdunumeHTt
Bapuauum

OueHka oxxugaemon JOXOOHOCTU U pUcKa

0]

CV=

g

=(1)

A

IToxa3zarenn AKnua A Axnusa B
OxugaemMas Hopma J10X0/1a 10,60 13,00
Bapuanus 19,64 27,00
CranpapTHas 1eBHALUS 4,43 5,2
Kosgpuuuent Bapuanuu 0,42 0,40
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SDDEKTUBHbIU NMOPTOESb

MopTdens, cocToAWMN N3 UHBECTULMW C HAUBLICLLMM AOXOA0M A5
OAHHOWN CTErNEeHN pUcKa UM HaMMEHbLLUMM YPOBHEM puUcKa AN OaHHOM
oXXnagaemom HoOpMbl JoXoda, HOCUT Ha3BaHne 3ghgheKmu8HO20
rnopmaeberis.

LoxonHocTb noptdens (Rp) npeacraBnsiet cobou
NUHENHYIO OYHKLMIO NoKa3aTenen JOXO4HOCTU BXOAALWMX B
Hero akTMBOB N MOXET ObITb paccynTaHa no popmyne
cpeaHen apndoMeTN4eCKon B3BELLEHHOWN:

n
Rp= 2 Rj-d;j
J=1

roe R j — 4oOXoQHOCTh j-Oro akTmBa;
d j — gons j-oro aktuea B noptdoene;
N — YMNCSI0 aKTUBOB B nopTdene.
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Cuctematnyeckui puck Ha NYSE 6bin paBeH 7.058, B TO BpeMsa Kak HECUCTEMATUYECKUIA PUCK,
CBOMCTBEHHbIN OTAENbHOW akumun, coctaensan 46.619. No mepe pocTta yMcna UEHHbIX Bymar B
nopTdene HecucTteMaTnyeckum puck nagaer. CKOpoCTb M3MEHEHUS pUCKa AN NEPBON OHOXKWUHbI

6ymar O4€eHb BbICOKaA.

Uwncio 6ymar Oxugaemas gucrnepcust mopTders
1 46.619
2 26.839
4 16.948
6 13.651
8 12.003
10 11.014
12 10.354
14 9.883
16 9.530
18 9.256

20 9.036
25 8.640
30 8.376
40 8.047
45 7.937
50 7.849
75 7.585
100 7.453
125 7.347
150 7.321
175 7.248
200 7.255
250 7.216
300 7.190
500 7.137
1000 7.097
x 7.058
Nctounuk : Onun OntoH U Maptus ['prodep : CoBpeMeHHas Teopus opTdens 1 MHBECTULIMOHHBINA aHaN3 (
Wiley, 1991 )
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Portfolio Risk — Negative Correlation
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Portfolio Risk — Positive Correlation

Stock M Stock M’ Portfolio MM’
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Capital Asset Pricing Model

\/
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Asset Pricing Theory seeks to explain why
certain assets have higher expected returns
than other assets and why expected returns
vary over time. Expected returns are those
returns when assets are priced in equilibrium:

demand for assets = supply of assets.



Capital Asset Pricing Model

* CAPM Measures Risk (B) relative to the Market

 CAPM suggests that a stock’s required rate of return
equals the risk-free return plus a market risk
premium multiplied by / (measure of relative risk)

M= Tre® (rM_ rRF) Bi
* Primary conclusion: The relative riskiness of a stock

(B) is its contribution to the riskiness (Pf Beta) of a
well-diversified portfolio.
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Market Risk Premium

* M.R.P.=(r,,—r..

— Additional return over the risk-free rate needed to
compensate investors for assuming an average amount of
risk.

* Price of Risk =(r,,—r_.) Pi

— Its magnitude depends on the stock’s beta ([3), the
expected market return and the expected return on the
risk-free asset (i.e., 30-day T-Bill)

— Varies from year to year, but most estimates suggest that it
ranges between 4% and 8% per year.
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The Search for “Alpha”

* Regression Estimates:y=a+ bx +e

— a, the intercept, is also termed the idiosyncratic
return for the random asset y. Investors prefer
stocks with positive alphas.

— b, the slope coefficient, becomes the beta of the
pricing equation.
— e, is the random error term.



