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Chapter 3
The Basic of Risk
bl guwlwi
Maximizing Firm Value
To maximize a firm's value, three key financial decisions must be made:

1. Investment Decision - Where to invest the firm's resources.
2. Financing Decision - How to finance the investment (debt vs. equity).
3. Dividend Decision - How much profit to distribute to shareholders.
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Investment Decisions: Expected Return & Risk
Holaallg gigiall ailell :jladiw Ul Clylyd
Investment decisions require an evaluation of both expected return and risk:
;b laallg gdgiall ajlell go Jb pasii cllaiy jlaliw ] Oljlps 31

o Expected Return: The return an investor anticipates earning from holding
an asset for a specific period.

ixeo 8)ib JUs Jladiwl 30 dans padimnal] gigiy sl silell: ghgiall ailedl o

e Actual Return: The return an investor actually earns after holding the
asset.
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Investment
Decision

§J o oo I Jlj_a

Return
slgell

How Returns Are Calculated? Tailadl ol piy caad

Returns are not directly visible in the market; only asset prices can be observed.
Returns are computed using the formula:

pladiawl Laybws iy §4Jg 1§gamdl b 8o Wik Lo g4oy U silgell

:ddoleall
where:
e r = Actual rate of return
,?.,l.q.éJI aldl=r o

e P:=Price at the end of the period (selling price)
(eadl jouw) 650l s (9 Joll jouw=Pt
e P.1=Price at the beginning of the period (purchasing price)

(£lpi] y2au) 835001 Ealay b Juo il joaw=Pt1

e CF =Cash flow received

doJiuaodl aasidl Oldsaidl= CF
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Risk-Free Investments HoLall g dadaJl oljlaiiw Ul
If an investment is completely risk-free, then:

131, Jols Jahuin pblaall go & jladiw Ul 131

This applies to assets with zero risk, such as government bonds.

aw0gaatl Olaiud B 1l o &Il Jgaol Lle Gaboiy 130

Returns cannot be observed in the market; we only observe prices (Returns are
calculated).

ilg2)l s piy) s Jlew il Bolli ga .Goudl b ailgell dlbolo g50) U
(Lgay

You will use past or historical returns to arrive to a measure of expected return.

.gbgiall sjlell guliio J] Jesogl dislul aflgell pasmiaw

Measure of expected return gdgiall sile)l yuliio

Measure of risk (Variance) (g2ul) Jb3Jl gulido

Measure of risk (Standard deviation) (s1u=a)l Wlpaidl) poddl guliio
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The higher the variance, the higher the standard deviation, the higher the risk,
and Vice-versa

20 gusellg pbliall Gslj,s)usall Wlaill slj,gudl slj Lads
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Returns and Normal Distribution silgel eubll 21jgul

According to financial theory, returns are assumed to follow a normal
distribution, meaning they can be described by two key metrics:

sidoanlgy Wuogi Wil i 12l gajolll guil ailgell gi Yo 3idy aandall Jugalll 5
e Mean (Average Return)

(gBgiall 3ileJl) Lrlwatl buvgial]l o
e Variance (Risk Measure)

(bLwl guls) gl o
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If returns are not normally distributed, other factors must be considered:

i JLiedl b §31 Jolge 331 caans 12 Jbuin dejgo ailgell 955 pJ 13]

e Mean 7 (Average Return)

(gBgiall ailell) 7 lmall bangiall o

I

K

e Variance ¢?(Risk Measure)
(HolaJl gulsd) 62 gull o

o Skewness: Measures whether returns lean towards positive or negative
values.

A aw gi 1laul) adlg=ll oladl saoy (Skewness): clgUul

o Kurtosis (how fat the tails are): Measures how extreme price jumps are
(higher kurtosis = higher risk).

Sl b 8pus Oljab Ggas dulaisl gusdy (Kurtosis): abopaill

Example:
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Example: Assuming the returns are normally distributed, which investment is
better to choose?

UBW Jubs51l g Juyladiw sl Jo §i 12ub Jauin dcjgo ailgall i Uus sl 13]
ANSWER:

The question gives us two normal distributions (A and B) that show the possible
returns of two investments. Both have the same average return (the center of
the graph), but they differ in spread (variance):

o dJ Lad s B. g A gujlaiiowl g0 dedgioll silgel) gueub Jgiesjoi pawpl yo ey
(L) il do)s b Gpadl 359 i panpdl b jSpall) silel] buwgio

e Investment A is — this means the returns are closer to
the average — —
Jbi uls € €« olinio A jloiiwdl o
é

¢ |Investment B is wider and flatter — this means the returns are more
spread out — more variance — more risk.

L5 € bawgioll ge Ji5i 8aclio ajlgell i §i< jobig yoci olinioB jlaiiwyl e
el spblao €& Llci

Since both have the same average return, it's safer to choose the one with lower
risk, which is Investment A.

sl 811 5Bl g3 jladiw sl JUsi i Jros il gos ,sgluio gdgiall ailell yi laJlb
A jloiiwdl

1. Risk and expected return of an investment should be perceived through
the eyes of the marginal investor.

Marginal investor -> owns a large stake of equity and always found trading on
the stock (market maker).

Marginal investors are assumed to be well diversified.

Diversification minimizes risk.
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Total risk = diversifiable risk + non-diversifiable risk

Total risk: variance is a measure for the total risk.
Diversifiable risk: non-systematic risk or firm specific risk.

Non diversifiable risk: systematic risk or market risk.

Explanation: Project risk refers to the uncertainty in earning cash flows from a
single project. This risk arises because the projected earnings might be higher
or lower than expected due to potential misestimations in costs, timelines, or
market demand.

-g420 ggjuio Jo daadiill Olisall Gadad 6 gadul pac J] ggpuinall pbolio puini ;g
Olpadil go Jbi gl Llei dedgiall alslpyl gesi i Jlaisl cumw pblaall 0id Linii
Gl 6 cddall gi vdaiopl Jglaadl 1 eI Jadi Lo cUadi cuauy

Example

Imagine a tech company launching a new software product. The company
estimates that the product will generate significant revenue based on current
market trends. However, there are risks:

o Cost Overruns: Development might take longer than expected, leading to
higher costs.

o Market Demand: The market might not respond as positively as
anticipated, resulting in lower sales.

o Technical Issues: Unforeseen technical challenges might delay the launch.

If any of these risks materialize, the actual cash flows could be lower than
expected, impacting the project's profitability.
:JUo
105Jg .85 Gl adiall 130 Giay gi @5pdll g8gili 3332 a0y i GlbT Loglgiss a5 Judi
;o pblio 295

L] wdad Jl .5:§J Lao Jgbi lisg pobdl dudoc Gpeiuwd 25 ;e Bill jglod e

25910 92 Was 1laul Jhuin Goadl cuaaianyg U a5 :Gganll b bl caeud o
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SUbUI §385 25 dadgin jué Glans :duidi JSLio o

sy ,_,I.ELLLuJ ¥4 loo 1gdgiall go J.oi dadill Olasaddl ggsd ab 1pblawll 030 Cubdad 15]
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Solution: Diversification &9l : JoJl

Explanation: To mitigate project risk, companies can diversify their
investments by engaging in multiple projects. This way, the success or failure
of one project won't significantly affect the overall financial health of the
company.
2l 6 Jgd2JU LajlyLodiw| g19id G5 i) Jbay 1gguirall pblio Juldi: apdal
pladl Jlall gudgll Lle pusd Jbuin Jids P aolg ggguinn Juind (ddspbll 03ay .6as2io
A5yl

Real-World Solution: (o Jo

o Diversified Portfolio: Instead of focusing solely on the new software
product, the tech company also invests in other projects, such as
developing a new hardware device and enhancing an existing
service. This diversification helps balance the risks.

o Lagi @il jodiawd 1 20pJl adiodl Lo baisd jasd il 9o Uay: dcgiie ilbsan o
JbLuwll gjlgs Lo 1dails doasdg ayas jlas

o Example: If the software project faces delays, the revenue from the
hardware device and the existing service enhancements can offset
potential losses.

S350 d0a3Jl gi jlaadl go Glslpl Jbas 1Slp3U Gaopdl ggpinall aslg I3l: JUn o
Sl gdugei

By investing in a number of projects, companies can reduce the impact of any
single project's underperformance and achieve more stable cash flows overall.

Explanation: This type of risk occurs when a company's earnings and cash flows
are influenced by the actions of its competitors. Competitors might launch new
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products, engage in aggressive marketing, or cut prices, which can affect your
company's market position and profitability.

sl
Jio 1 gaandladl Jlesd i) daunii dyadidl @5 pidl Olisaig i U0 baic pblioll 0id &aad
Jlewill yoss gi 1dygd dudyguui Uilas gi 16320 Glaiio GuUb]
Diversifying Away Competitive Risk JbLwll Julsi §pb
To mitigate this risk, two strategies are suggested:
1. Acquisition of the Competitor: :gad lladl Lle Slgaiwyl

o Explanation: If a company buys its competitor, it can reduce the
competitive threats. This consolidation can lead to increased
market share, reduced competition, and potentially higher
profitability.

32j Low 1 b Ul agadddl go JUid Wil laauslo e a5 i G3gaiwl I.'x!:e_ph.ll o
xou g dadgudl duosdl go

o Example: When Facebook acquired Instagram, it minimized the

competitive threat Instagram posed and benefited from Instagram's
user base and growth potential.

90 Jgruuud Oslailwlg duusliodl o JLb pljeiuil e &guuurd Slgaiwl: JUo o
Pliui] 0a3iuo 5acls

2. Stockholders Holding Stocks in Competing Firms:
dannd Uiadl Sspinl 8 Loduwi gypodiamall Juliol .2

o Explanation: If investors hold stocks in multiple competing firms,
their overall investment portfolio is less affected by the competition
between these firms. If one firm loses out to another, the gains from
the winning firm can offset the losses.

b Hlwddl gL6 sduund Lido @S g0 JisT L6 Loauwi poliunall Uiy Laic: ppdud] o
S A5l 5 2Ly Laudygei pll 2B &5l

o Example: An investor holds shares in both Coca-Cola and Pepsi. If
Pepsi launches a successful new product that takes market share
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from Coca-Cola, the investor's gain in Pepsi stock can balance out
the loss in Coca-Cola stock.

Wgslags e Lauly gl I3] . g Ugslags b Loduwi cllioy poliuo: JUo e
Wg5lEg5 o6 0pilund Yd9RT b Lt b WLl YL

By using these strategies, a company or an investor can better manage
competitive risk and maintain a more balanced financial outlook.

Explanation: This type of risk includes factors that affect an entire industry, such
as changes in laws, technological advancements, or fluctuations in commodity
prices. These changes can have significant impacts on the earnings or cash
flows of companies within that industry.

el

1529J9d8 U1 AUl 1 guilgdll b Ol Jio adasl dcliuo e 1585 GUI polaoll Jouind

dcliaall goud OBl Ui Ghe Jaus Jouin Jolgell 03 535 a8 . gl jleawi GG gi
Real-World Example Jloc JUo

Example: Consider the oil industry. If there is an unexpected change in
environmental regulations that impose stricter emissions standards, oil
companies might face increased costs and reduced profits. Alternatively, a
technological breakthrough in renewable energy could reduce demand for oil,
negatively impacting oil companies' revenues.

:JUo
Oi Las a0l Jiiig caglaill gaiyi 4 siojluo duiay Juiled ubys a3 15] Hobill dcling b
sl Lle aliall JUiy 35 8saaial] &5UnJl Lioglgiss jolai

Diversification Solutions gygiiJl Jglo

1. Invest Across Industries: 1833210 Oleluo (5 Jlaiiwil

o Explanation: By spreading investments across different industries,
the impact of negative changes in one industry can be offset by
positive performance in another.
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dclivo b galyd i P Juldi gy 1dalise Olelivo gu Oljlaiiwll gajois: ppidl o
o Example: If an investor holds stocks in both the oil industry and

the technology sector, a downturn in oil prices might be balanced
by gains in tech stocks.

Loglgiall pawd aus clal el yauged pil 28 Jobill jlewi cudddil 13]: JUo o

2. Stockholders Diversifying Their Portfolio: joiiuoll ddbbon &190

o Explanation: Investors can mitigate industry-specific risk by
holding stocks in a variety of sectors.

o Example: An investor might include stocks from industries such as
healthcare, finance, consumer goods, and technology in their
portfolio to spread risk.

dcgiio tlelab b pauwi Wuliol JUs o pblaall Jakii pokiamal) ghoy: ppdudl o
Usglgiaillg s Uaiwyl gludl 1 Jugaill dauall Jio

By diversifying investments, either at the firm level or within an individual's
portfolio, the overall risk is reduced, and the investor is better protected against
industry-specific downturns.

1. Political Risk:

o Explanation: This risk arises from changes in government policies,
political instability, or changes in leadership that could impact a firm's
operations in a foreign country.

7y o | I
55Ul 1425 9i 1wl Jlpaiaw ] pac irogaadl Slwluwdl b Slpuail o Lis
Ol Slloac Lle 158 46 Lo duiaill Jgall o

o Diversification: To reduce this risk, firms can invest across multiple
countries. However, if political events are correlated (e.g., regional
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instability affecting multiple neighboring countries), diversification might
not eliminate all risks.

: 9l gagilll : gl

Slaoll ails 131 gad poddl 13s Juiil Jgs bac b Ol podiaud: apddl o
oI posdl Laisy U aibd o ouds] jlpbiw] pac Jio) ddoylpio bl
Example: A company like Coca-Cola invests in multiple countries. If it has
operations in Venezuela and a political crisis occurs there, it could negatively

impact Coca-Cola's business. To mitigate this, Coca-Cola also invests in other
countries like Brazil and Argentina, spreading its risk.

Gan5 s lgjid b doji Cias 13].J9s Sac b raiiuui Ugsdlogs Jio d5uis: JUlo
Jujlpd s 351 Jgas @5 i padamiow ,ddsuisadl JoJ .aspidl Gle buduw T1ja5U
Mol dijlgo dulias 3501 Wajljlaiiwl Jgaig ,guiio)lig

2. Currency Exchange Risk:  «9jaall 2w O ULET b oo

Explanation: This risk arises from fluctuations in currency exchange rates
that can impact the value of a company's earnings and costs when
converting money between currencies.

sl
au Jigo Dl Jugad sic bl gi pUsll Lle 154 26 oo 1 Gpall jlawi Slpss ge alis
Oloell

Mitigation: Firms can reduce this risk by borrowing money in the local
currency of the country where they are investing. This way, the revenues
and costs are in the same currency, avoiding the impact of exchange rate
fluctuations.

sdulaol dloelU yalpEUI :Jall
J2ay 130 .axb padiag sl sl ddoe) Jladl @5l go4ias laddl Jakii: apudad]
losll gudis Gbilg Glslpyl

Example: Coca-Cola is funding a new bottling plant in Mexico. If Coca-Cola
borrows money in U.S. dollars, it risks that the Mexican peso might depreciate
against the U.S. dollar, making it more expensive to repay the loan. To reduce
this risk, Coca-Cola borrows money in Mexican pesos instead.
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US KT 15101 JUgaIU ySIEBEUI 38 Uay .clumball L5 Leisas Ugslogs Jgai: JUo
Bpaadl pow OUIEL 15U Jbi ubpa)l slaaw Jo2) Lo (Gasuboll gl

This way, the revenues from the Mexican plant, earned in pesos, can be used to
repay the loan without worrying about exchange rate fluctuations.

Market Risks (Non-Diversifiable Risk): are risks that arise from unexpected
changes in macroeconomic variables or shifts in investor risk preferences.
These factors can significantly impact a firm's cash flows or earnings.

b ddgio it Oljasi go Linid Jbolio ,o: gagiil) dlyls jat (Market Risks) - Ggaudl poloo
35 Jauiag 33§5  po all olad gupediunall Olubss b gi spusdl dasLoisll Oljasioll
Wl gl @28l Oldsail e

Key Points: blall

L IITTSEL ]|

1. Macroeconomic Variables: These include interest rates, inflation rates,
economic growth, and political events that can affect the overall market.

Glaoilg 1 ssLais Ul gaill 1p3usil 1825l jleawi Jio: &usdl &ysLaisul Olpeiall .1
2. Investor Risk Preferences: Changes in how investors perceive and react
to risk can impact market volatility and, consequently, firm performance.
Wi Lle 1595 poliall olad gy poiiuall Gldogig peliw juei: Jupoiiwoll Olubai .2
.99l
3. Non-Diversifiable: Unlike firm-specific risks, market risks cannot be
mitigated through diversification across different assets or sectors.
OleUaill gi Joaodl g1gii JUS o Jbolioll 03d Julii gboy U: gagiil) Al ue .3

4. Compensation: Because these risks are unavoidable, investors expect to
be compensated for bearing them, typically in the form of higher expected
returns.
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e Jblaal 03a) paload Jylies Lol ailge Lo Jgaaal ggpoiiumoll gigly: ydigeil .4
daill aual

CAPM -> Capital Asset Pricing Model douwipl ngﬂlwesg.nj

CAPM (risk and return model) (ajlellg bJl 23g05)

E(r) = R¢+ b[E(ry,) — R¢]

E(r)= expected return on a specific asset 420 Juoi go gdgiall ailell
Rf = risk free asset Mol go JLJI Juoill Jile
B = measurement of non-diversifiable risk 229l ] e padl) yulibo
E(rm)= expected market return. g9l go gigiall silell

Textbook Page 84: problem 1+2 a+b

For Microsoft Company

Stock Price r
$1.2 -
2.09 0.742
4.64 1.22
5.34 0.151
5.05 -0.054
1.64 0.513
10.97 0.44
20.66 0.883
32.31 0.56
69.34 115

|
F=2
n
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r=pt_pt—1+CF
Pt-1
2.09—-1.2
I'1990 - T - 0.74‘2
4.64 — 2.09
I'1991 - T - 1.22
It is okay to be more than 100%
5.34 — 4.64
I‘1992 = T = 0151
5.05—-5.34
I‘1993 = T = _0054‘
7.64 —5.05
I'1994 = T = 0513
10.97 — 7.64
1995 = T = 0.44
20.66 —10.97
1996 = 10.97 = (0.883
32.31—-20.66
1997 = 20.66 = 056
69.34 — 32.31
1998 = 3231 = 115

To find r we should do the following:
Stepl) ¥'r
0.742+1.22 + 0.151 — 0.054 + 0.513 + 0.44 + 0.883 + 0.56 + 1.15 = 5.605

Step2) divide the summation of return by the number of years that has the
return so it is 9 not 10

5%5::06228

Step3) Finding the variance and the standard deviation

7= 0.6228 % 100 = 62.28%

,  X(r—1)?
o = n—1
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1989 $1.2 — - -

1990 2.09 0.742 0.742 - 0.623 = 0.119 0.119%2 = 0.0142
1991 4.64 1.22 1.22 — 0.623 = 0.597 0.597% = 0.3564
1992 5.34 0.151 0.151 - 0.623 = —0.472 —0.472% = 0.2228
1993 5.05 —0.054 | —0.054 — 0.623 = —0.677 | —0.677% = 0.4583
1994 7.64 0.513 0.513 -0.623 = -0.11 —0.11%2 = 0.0121
1995 10.97 0.44 0.44 — 0.623 = —0.183 —0.183%2 = 0.0335
1996 20.66 0.883 0.993 - 0.623 = 0.37 0.372 = 0.1369
1997 32.31 0.56 0.56 — 0.623 = —0.063 —0.063% = 0.004
1998 69.34 1.15 1.15 - 0.623 = 0.527 0.527% = 0.2777

5 1.44657
o= 51 = 0.181 = 18.1%

0 =v0.181 = 0425 = 42.5%

If the frequency of data was monthly:

Ex)

Period
Jan 2000
Feb 2000

r: monthly rate of return

r: average monthly return

o To convert the average rate of return into annualized rate of return
we have to do the following:
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Annualized rate of return = (1 + )12 — 1

Where t is the average monthly return

,_ L(r—1p)?
G2= 2

n—1

o%:is monthly variance
SD = /0%
Where SD is monthly standard deviation of return.

o To convert the monthly standard deviation of returns to annualized
SD we have to do the following:

Annualized SD = 0 *x V12

Where o is monthly SD.

Characteristics of a good risk and return model:

ailellg pbal) auo pigai yailos

CAPM

E(r) = R¢+ b[E(rp,) — Ry
b: measure of non-diversifiable risk @29l Jlal jac yadl yulido
E(r,,): Market risk premium Yol s 6gllc

e The model should come up with a measure of risk that can be
applied to any asset.

.Juol §i e digudas gboy pasl) Lwliio pigaddl pady gi caay o

e The model should describe the risk that is being rewarded and the
risk that is not being rewarded.

WLl i U sl posdlg ailslon piy sl sl pigaill pudgy g g o

e The model should come up with standardized risk measure that
enable the investor to draw conclusions about the asset's risk.
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J9> 0L liiwl goUiiwl 3o yadiuoll J4os Josll 1asgo Luliio pigaill pady gi g o
Juoll phs

e |t should translate the measure of risk into rate of return the
investor should demand for bearing that risk.

aulloy gi podibuoll Gle caag sl ailel Jaso J1 pbddl guliio pigaill Jgoy gi g o
bl 1ia Joas Julio

e The model should not only explain past returns but also predict
future returns.

daliiiuoll ailgelU Wi gi Laul Ju 1bis dauslall ailgell 2igaill apuin Uiaay o

Q2) Unicom is a regulated utility serving Northern Illinois. The following table
lists the stock prices and dividends on Unicom from 1989 to 1998.

Year Stock Price Dividends

1989 $36.10 $3.00
1990 $33.60 $3.00
1991 $37.80 $3.00
1992 $30.90 $2.30
1993 $26.80 $1.60
1994 $24.80 $1.60
1995 $31.60 $1.60
1996 $28.50 $1.60
1997 $24.25 $1.60
1998 $35.60 $1.60

a. Estimate the average annual return you would have made on your
investment.
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Stock Price Dividends \ Returns

$36.10 $3.00 -

$33.60 $3.00 0.0139
$37.80 $3.00 0.2143
$30.90 $2.30 -0.103
$26.80 $1.60 -0.058
$24.80 $1.60 -0.015
$31.60 $1.60 0.3387
$28.50 $1.60 -0.047
$24.25 $1.60 -0.093
$35.60 $1.60 0.534

F = 0.0872

b. Estimate the standard deviation and variance in annual returns>
Variance= 0.0503 => 5.03%
Standard Deviation= 0.2243 => 22.43%

END OF THE CHAPTER
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