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CHAPTER 8
RISK AND RETURN

ohdl) g ailad)
The goal of the firm or the corporation is to maximize shareholder’s
wealth.
In order to achieve this goal, Corporation’s wealth should do the following:

Omedluall 35 i andant ga A8 HAl) e Cargl)
o Lo Ll 38,80 e Cany ccaagl) 138 3s8a Jal g

1. Investment Decisions A )l &l A
2. Financing Decisions Ay i ) 8
3. Dividends Policy LY s Al

Assets = Liabilities + Stockholders' Equity
Jsa¥) = clal Y + paaloal (3 58a
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Assets are considered as an investment. While Liabilities and
Stockholders’ Equity are considered as a source of financing.

Jisaill o Cpedlual) Gola 5 cilal JN) iad Laiy o) Hlaiind Jga¥) uiad

Investment could be in: st Y o ol oS
1. Single Asset )y Jual
2. Portfolio “Number of assets” 4 i) ABdaa(Jsal¥l (e de gana)

To make an investment decision, we measure risk and expected return.
But what do “risk” and “expected return” mean?
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Before answering, we will first understand the two types of return
(including expected return) and their meaning. We will also explain risk
and the types of risk preferences.

glail 5 shlAall # i LS laalins 5 (a8 siall diladl Gl 8 Lag) il 0 63 Y ol agdins dlaY) 8
Bhaliall bl

Types of returns:

1. Expected Return: The rate of return the investor expects to receive
for holding an asset over a certain period.

3l Jualy Blaia¥) Jilie agle J panl) i) ofgh o2l Diladl Jaxa sa; adgiall diladl |1
2. Actual Return: The rate of return the investor actually receives for
holding an asset over that period.

lli A JeaYU Llaiay) Jilie jeiia) Lled 4ule fiany 3l ailall Jaze sa; adl) i) 2
5yl

Important: Expected Return # Actual Return, unless the asset is risk-free.
SR e JB Jeal¥) IS 13 Y] ¢ Aaill ilall (g gbow ¥ a8 sial) ilall:; Aiadla

Example: If you expect a stock to give you 8% in one year, but it actually
gives you 5%, then the expected return is 8% and the actual return is 5%

& adgiad) alad) (8 (945 Uled s 43S] i JDA 968 Ay 12ile ue«_u@;mi Candl 63 13) +Jlia
%.5 s (Aadl) adlad) 5 %8

Risk and types of risks:
Risk: uncertainty (variability return)
Al X sl Gl aae A hldal

Risk preferences: bl slad (o jallical) EMuadl
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1. Risk Averse: Investor required an increase in the expected return for
an increase in risk. They try to avoid the risk as much as possible,
with higher return.

3oblaal (5 siue 833k ) Jilie el B gia 1ile illay (Risk Averse): Biadal) jaiical) |1
2. Risk Neutral: Investors make their decision based on expected
return. They choose the asset with the highest expected return.

sgy i adgial il e 2l 4l 8 2% (Risk Neutral): slaall jaiicd) -3
S a5 JaY)

4. Risk seekers: investor make their decision based on risk they would
choose the asset with the highest the risk, and even for lower the
returns.

i eV shladl 3 Jal) daady (Risk Seeker): Jbldall ¢ dald) jafiuall -5
Jilsaile € ol

We don't observe returns in the market. Instead, we observe prices first
and then we calculate returns.

A gl a5 Y Sl LA b 6l dlall BadU Y Geadl 3 cAkadl

Pt - Pt—l + CF
P_q

r =
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P:= price at the end of the period (selling price)

P:.1= Price at the beginning of the period (purchase price)
CF = Cash Flow - Distributed Dividends

r=Actual Return

Example:

Apple Stock: P,_; = $105.35/ CF = $2.37 / P, = $115.82

Walmart Stock: P,_, = $61.46 / CF = $2.00 / P, = $69.12
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$115.82 — $105.35 + $2.37

T'Apple = $105.35 = 0.1219 0or 12.19%

$69.12 — $61.46 + $2.00
I'walmart = $61.46

= 0.1572 or 15.72%

We choose Walmart because it has higher actual rate of return than Apple.

Risk of a single asset

Method 1: (Range (s2ad)) 1 35N Al k)

Scenario analysis: A process that asset risk under different scenarios.

A. Optimistic Jildia
B. Pessimistic piliiie
C. Most likely Yiaial i<y
Range is a measure of risk oAl (ulda g gaal)

Range = optimistic — pessimistic

sl — Jlal) = sl
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The higher the range, the higher the risk.
el 3 hlaall culs Qs saall S WIS
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Example page 366:

‘ Asset "A" ‘ Asset "B"
‘ Initial investment $10,000 $10,000
‘ Annual Rate of return
Pessimistic
13% 7%
Most likely
. . 15% 15%
Ylaal sy
Optimistic
17% 23%
Jolaia
Range
4% 16%
sl

Range, = 17% — 13% = 4%
Rangeg = 23% — 7% = 16%

Asset B is risker because it has higher range than asset A.

Method 2: Probability Distribution Aaiay) ag el Al A8

1. Probability distribution: Is a model that relates possibilities to
associated outcomes.

ASae Aais JS5 ddadi ) VLAY Slie YU Al Lty 48 ST A8 ) oda asd

r = Er*Pr
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r = Expected return.
r= outcome.

Pr= probability to happen.
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2. Variance “o2”; Measure of risk. Boblaall (ulde ey g1 oplall

6% = 2(1‘—1‘”)2 * Pr

3. Standard Deviation “o”: is the square root of variance, and it is also a
measure of risk.

bl Layl Gy 585 ¢ lill as il 53a0) Ge 3l 58 1 jlmall il aiYl

o= \[Z(r—?)*Pr
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The higher the variance, the higher the standard deviation => the higher the
risk.

el Bkl culS WS ¢S g jlmall Gl a1 g bl oS LS

Asset A \ Asset B
Possible outcomes r Pr r Pr
Pessimistic i 13% 0.25 7% 0.25
Most likely ulss 15% 0.50 15% 0.50
Optimistic Jiléi 17% 0.25 23% 0.25
Total 1 1

rp, =7, rg =7, 0, =7, og =7
Step 1: Find ry and rg
rp = Y(r* Pr) = (13%*0.25) +(15%*0.50) +(17%*0.25) =0.15 or 15%
rg = Y.(r * Pr) = (7%*0.25) +(15%*0.50) +(23%*0.25) =0.15 or 15%

Step 2: Find o4 and og

STEP1(r—7) STEP 2 (r — 7)? STEP 3 (r — )% * Pr

13%-15%=-2.0% (-2%)?=0.0004 (0.0004) *(0.25) =0.0001
15%-15%=0% (0%)%=0 (0) *0.50=0
17%-15%=2.0% (2%)*=0.0004 (0.0004) *0.25=0.0001



https://students-hub.com

Il FINN2300 CHAPTER S FINANCE 2

62 = %(r — 1) * Pr = 0.0001+0+0.0001=0.0002 => Variance of asset A

op = +/0(r—r7)*pr=+0.0002 = 0.014 or 1.4%-=> Standard deviation of
asset A

1%-15%=-8.0% (-8%)2=0.0064 (0.0064) *(0.25) =0.0014
15%-15%=0% (0%)*=0 (0) *0.50=0
23%-15%=8.0% (8%)?=0.0064 (0.0064) *0.25=0.00164

62 =Y (r — )" % Pr=0.0016+0+0.0016= 0.0032 => Variance of asset B

og = /L(r—r)*pr=+0.0032 = 0.0566 or 5.66%=> Standard deviation of
asset B

Asset B is risker than asset A

ST (B) Jead (s jnad) Gl mi¥) oY) ((%15) @siall diladl i Lagd B) 5 (A clea¥) o Lag
3ysha €I i &
As an investor | would choose asset A (same expected rate of return but
different risk).

(85 jlalaay (ST ailall Ledi s 43Y (A) dea¥) el Juady SN

- If the expected return was different, then in order to select an asset we
need to calculate coefficient of variation and choose the asset with the
lowest coefficient of variation “CV".

iy 3] dad giall 2 gl Calias Laxie (Coefficient of Variation CV) bl Jalaa aading
ST e sha e Jo el 1 pii ) LS5 aile Bas g JSU 3 kAl (5 s

CV =

=i Q
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= 0.0930r9.3% Vg = 200°
Tas% 0T B T sy,

We choose A because it has lower CV than B

The Higher the CV, the higher the risk.

CVy4 = 0.377 or 37.7%

Method 3: Arithmetic Average (Mean) (mbuwal) b gial) ;450 43,

According to corporate finance theory “FINN3300”, return is assumed to be
normally distributed. The normal distribution can be characterized by
mean (arithmetic average) and variance.

L) 5 s sially Lgdoa g (S 1) climna Gey g g 558 ) pall o A il m il

_2r

A

pu= Mean Ll
n= number of years <l sudl 2

Both variance and standard deviation are measurement of risk.

_S)L&Aj\ 6 siua Glondy Lf,)w‘ al =iy g cplal)

If we have data about the whole population then:
(N).le aniti & SlS laay! ainal) Jiai bl cals 1)

Variance of a population Hhan¥) adiaall ol

2 Y —7)?

n

Standard deviation of a population Puan¥) aaiaall (5 jhaall il a3y

’Z(T—f)z
o= |2~ 7
n
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If we have data about one sample of the population then:

(N=1) Lo i ¢ Laid A Jias cilS 13

Variance of one sample of the population aaiaall e dipe e bl
,  X(r—7)?
n—1

Standard deviation of one sample of the population. .Aull e (5 lmall ol a3y
’Z(T —7)?
o= [———
n—1

The CV should be less than 0.75, sample of the population.
DS e die 0,75 e B cplall el 0585 O

Example Page 372:

We use Method 3 because there is no probability (pr)
VLAY G JIaadl WS ol Wl 5k 3 U Jeai Cigas

Beginning price Ending price Dividends Paid

Step 1: Find the expected return e gial) il ol
$36.5—$35+$3.5 $5
I‘2013 = $35 = $35 = 014‘28 or 1428%

$34.5 - $36.5+ $3.5 $1.5

= - = 0.04109 or 4.1099
F2014 $36.5 $36.5 or o
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$35—$34.5+$4  $4.5
$34.5 ~ $34.5

015 = = 0.1304 or 13.04%

_ 0.1428 + 0.04109 + 0.1304

Step 2: Find the variance and standard deviation s bl ol 2315 bl s

0.1428 — 0.105 = 0.0378 (0.0378)2 = 0.0014
0.04109 — 0.105 = —0.06391 (—0.06391)% = 0.0040
0.1304 — 0.105 = 0.0254 (0.0254)2 = 0.0006

0° = 1 T 3.1 = 0.00304 = o =+0.00304 = 0.0551 = 5.5%
STEP 3: Calculate Coofecient of Variation, and determine whether to invest
or not. Nl iyl a5 13 L g cplil) Jalas sl

v 22005 05051 = 539
~ T 0105 -0

53%<75%, she should include the stock in her portfolio.

Risk of a portfolio
ddaan ) Hlalas
Portfolio is a group of assets.

Diversification-> minimizes risk.

bl s 6 (Diversification) gsiil) agud s .Jsa¥) (e de sena o dlaisd)
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« Correlation: is a statistical measure of the relationship between 2
assets.

dsal 2 0m Al Slas) (ulie s Ll )Y

—1 < Correlation Coefficient < +1

=>» If the correlation coef ficient = +1, then two assets are perfectly
positive correlated. (The return on both assets moves in the same
direction and by the same amount).
el iy g olas¥1 i 8 cplia¥) SIS e ikl @ ay 4] = Jaladll S 13 D
= If the 0 < correlation coef ficient < 1, then two assets are positively
correlated. (The return on both assets moves in the same direction, but
on different amount).
Adlide Ml (Sl A3 ola3Y) & S ah & #1 5 0 0 S 1) D>
=>» If the correlation coef ficient = 0, then two assets are uncorrelated.
L dBle sV €0 =08 >
=> If the —1 < correlation coef ficient < 0, then two assets are negatively
correlated. (The return on both assets moves in the opposite direction
and different amount).
Myl ddline dla s panill lepiany oo S ak € 0 5 -1 0x OIS 13 D
=> If the correlation coef ficient = —1, then two assets are perfectly
negative correlated. (The return on both assets moves in the opposite

direction, but on same amount).
Sl iy 5 Gl GauSlaie cpalad) (8 (S oy & -1 = Jaleddl (S 1) =D

Here is a table that summarize above:

\ Correlation Coefficient \ Description
1 Perfectly negative correlated assets
Lelai bl ddagi yall J s
Negatively correlated assets
Ll e jall J pua¥)
Uncorrelated assets
Aoy il e Jeatl
Positively correlated assets
) Bl Y il J sa)

Perfectly positive correlated assets
el dplay) A yo J goal
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—1 < Correl < 0

0

0 < Correl < +1

+1
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ALK 3 il (5 sie JBy alo Tl ) @3 S ddal jie e gl G asiill Of pda sy 138
Example:

Possible outcomes
Pessimistic

Most likely
Optimistic
\ Total

65 =0.0002 63 =0.032
GA=1.4% 0'B=5.6%

Example: If we construct a portfolio 50% weight "w" in Asset A, and 50%
Weight "w" in Asset B, what is rp =?

rp = Expected return on portfolio

I'p = Z Wof each asset * T of each asset

fp = WA*fA +WB *fB
7» = (0.5 0.15) + (0.5 * 0.15) = 0.075 + 0.075 = 0.15

To calculate the covariance "COV" probability distribution, you have 2
equations to solve with:

1. COV(ry, 1p) = X(r,—1,) * (1, — 1) *Pr

2. COV (1,, 1) = corell x o4 * op

And then you can choose one of them based on the information given on
the question, and then substituting into this equation:

o5 = W5 x05 + WS *0f + 2 % Wy x Wg x COV ;.

MOHAMMED HAJ MOHAMMED II
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S (COV) dsbaad (g Ll dilaal) i i OF

0f = W x 0% + WE x 0F + 25 Wax Wy x ) (ry —7) » (1, — 7)) * Pr

Al (COV) Ualral (2 a3 Lad Adalaall i 5 OF

05 = Wi * 65 + WS * 65 + 2+ Wy * W * corell « o, * op

(13%-15%) =-2.0% (7%-15%) =-8.0% 0.25 0.0004
(15%-15%) =0% (15%-15%) =0% 0.50 0
(17%-15%) =2.0% (23%-15%) =8.0% 0.25 0.0004

COV (r, r,) = 0.0004+0+0.0004=0.0008
Find The correlation Coefficient “CORREL”
COV (r,, rp) = correl * o4 * op

0.0008= Correl* 1.4%* 5.6%

0.0008= Correl*0.000784

Correl= 1.0204081~+1 => perfect positive

Find the risk of a portfolio
0p = W3 * 03 + WE * 0 + 2 * Wy * W * COV._ .
op = 0.5% % 0.014% + 0.5% * 0.0566° + 2 * 0.5 * 0.5 * 0.0008
op = 0.00125 = o0, = 3.54%

MOHAMMED HAJ MOHAMMED II
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Example:

Asset r

\ low
" high

Based on book information that: 6% < 1, < 8%

If Correl = —1, then 0% < op'risk" < 8%

If Correl =0, then 0% < op < 8%

If Correl = 41, then 3% < op < 8%

Variance: is the measure of total risk bl (ulie cplal)

Risk can be: r0sSa of oSa plaall
1. Diversifiable, Unsystematic, Firm, or unique risk.
2. Non- diversifiable, systematic, or market risk.

Diversifiable risk: is a portion of assets that is attributable to firm specific
random causes and can be eliminated through diversification.

s eclaiall s oY) @l ) 8 e dguads AS Al Aalall Hhlsal) o rageiill ALGEN hlial)
sl e Lgie palidll ff jhalaall sl Jali5 Sy Aplaly Gilaal
Non-diversifiable risk: is a portion of an asset's risk that is attributable to

market factors (unexpected changes in macroeconomics variables). This
portion of risk cannot be eliminated through diversification.

I aalal) s cadicaill Jie LSl (3 gl ddas jall hladl) il AL el il
3 D S 2 &
22l L paldil) (Say Y ki) sda dpaliai@l) <l il

To measure non-diversifiable risk, we will do the following: £ _hlaall (uldl
o siill ALY

1. Using the scatter plot Gl ) se g Jua) il se (o ABMall ans i,

2. Draw the best fit line "characteristic line" Jlaxi¥) laa ~ A%us

MOHAMMED HAJ MOHAMMED II
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3. Make a best fit line equation “Slope equation”

Gae e Jod dalese Juadl Jee

Slope equation mathematically > Y=ms*x + a

Asset Return = Beta * Market Return + Intercept

Slope equation in financial terms 2> r; = B *r,, + a

Y = Asset Return-> r;
m - Beta—> f
x = Market Return—> rn,

a = Intercept 2 «

Beta (B): slope of the best fit line could be:
A. Positive: the asset and market return move in the same direction.
Slad¥) (il 8 3 sud) dile 5 Ja¥) & jady 0 sk ABle
B. Zero: no relationship between the asset and market return.
Gl dile 5 Ja¥) G ABe 22 6 Y 1 jhea

C. Negative: the asset and market return move in the opposite
direction.

oSlaall olai¥1 A (gl dile 5 Jua¥) @l jatyr dule ABle

Beta of a portfolio:

ﬂp = YW asset * Basset

B beta for the market 2> f =1

(b plia) 1 = (3l Ui

The higher the beta, the higher the risk.

Bohlaall da ol ) Uy Al Caedi ) LIS

MOHAMMED HAJ MOHAMMED II


https://students-hub.com

Il FINN2300 CHAPTER S FINANCE 2

4th method: Capital asset pricing model: CAPM
Allani ) a1 ysmadi 3 53 rimd 1 A3y Ll
It is a model that links return and risk for all assets.
(G Jalra Aiaall) 5yl (s ginsa s JaSl] B siall ilall (e 3 saill 134 oy

CAPM: T = R; + b (T, — Ry)

R¢: risk free rate.
Iy expected return on the market.

(r, — Rp): market risk premium "Greater than zero'=> positive

SML: Security Market Line: the graphical depiction of CAPM.
Al (G Gow A e Jady Jasi o)) g Jeal US
Ao 4 sry ila) dile o doas 13 V) Adlaay) 5 lalaadl Jiiy ¥ efiaad) Al 5 Sl

Expected 4
Return

Security Market Line (SML)
Undervalued

o /

Overvalued

3%

1'%
v

1.0 Beta (B)

END OF THE CHAPTER
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