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An Investment Tree

EPS =$1.80
Prob = 18%

Prob of good stock performance 30%

Prob of good economy 70% E,F:ossz;z';?
Expected
EPS = §1.51
Prob of poor economy EPS =$%1.30
Prob = 24%

EPS =$1.00

Prob of poor stock performance  40% Prob = 16%
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sing the probabilities from the Tree:

Expected(EPS) = $1.51
= 0.18(1.80) + 0.42(1.70) + 0.24(1.30) + 0.16(1.00)

Conditional Expectations of EPS:
E(EPS)|good economy =
0.30(1.80)+0.70(1.70) = $1.73

E(EPS)|poor economy =
0.60(1.30) + 0.40(1.00) = $1.18
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Prob. of interest

70%

Good earnings (G)

rate cut (C)
60%

Poor earnings (P)

40%

Good earnings (G)

Prob. of no interest
rate cut

80%

Poor earnings (P)

Prob (C|G) = 42/ (42 + 8) = 42/ 50 = 84%
Prob (C|G) = [Prob{G|C) x Prob(C)}/Prob(G)

32%
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(Correlation)

Cov(R;,Ri)
U[Ri]ﬂ(ﬁj)
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Cov,, . 0.0046

=0.745
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Expected Value: E(X) = 2P(x)Xx

Economy P(x) Return P{X)X;
(X)
Recession 0.25 —0.10 —0.025
Normal 0.50 0.08 0.040
Boom 0.25 0.22 0.055
E(X)=0.070




sese Bzl g uilyyly ol 3550 (B3 (5L deel s Jlte

» Variance: 02(X) = ZP(x)[x, — E(X)]?

Economy | P(x) | Return{X) | P(x)x | P{x)[x —E(X)]*
Recession | 0.25 —-0.101 -0.025 0.00723
Normal 0.50 0.08 0.040 0.00005
Boom 0.25 0.22 0.0585 0.00563

E(X)=0.070 0.01290 = o~

= Standard deviation: Square root of 02= 0.1136
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E(R,) = Zu-:f:jjﬁ':-}

i=1
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Var(R )= o, wi +0 W, +2w,w Cov
Note:Cov, = p,,0.0;

T S
Var(R,)= 0, W, +0gW +2W, WgP,50,05
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Joint Probability Function

Returns | Rg=40% | Rg=20% |Rg=0% |E{Rg)=18%
Ra=20% | 0.15 - —___——jProbabilies
Rap= 18% 0.60
R,= 4% 0.25
E(R,) = 13%

Cov,s=  0.15(0.20 - 0.13) (0.40 - 0.18)

+ 0.6 (0.15-0.13) (0.20-0.18)
+0.25(0.04-0.13) (0-0.18) = 0.0066
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Pl@a<X<b)=P(@a<X<b)=P(a<x<b)=P(@a< X <h)
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X =1{1,2,3,4}, px) =x/ 10
:(-;..3)\5
FB3)=06=0.1+0.2+03

F4)=1=0.1+02+03+04



(a) Probability density function

F(-1.0)=0.1587

0 +1

(b) Cumulartive distribution function

1 A

0.1587
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Xx+20 ‘

F0="%0

Prob (x < 15) = F(15) = (15 + 20) / 50 = 70%
Prob (x < 0) = F(0) = 20 / 50 = 40%

Prob (0 <x<15)=F(15) - F(0) = 70 — 40 = 30%
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p(x) = 0.2 for X = {1,2,3,4,5)

o(2) = 20% F(3)=60% Prob (2 £ X < 5)=80%
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Probability

1.0

0.50

0.20
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Probability

-20 e E(x) +O +20
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observation — population mean

Z:

standard deviation
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F(-Z) = 1 — F(Z)

E= $3.70
vaue —(0.20



Cdf Values for the Standard Normal Distribution: The z-Table

0.0
0.1
0.2
0.5
1.2
1.6
1.8
1.9
2.0
2.5

3.0

.00

.5000
5398
5793
6915
.8849
9452
9641
9713
9772
9938
9987

01 .02 .03 .04 .05 .06 07 .08

5040 5080 5120 5160 5199 5239 5279 5319
5438 5478 5517 5557 5596 .5636 5675 5714
5832 5871 5910 .5948 .5987 .6026 .6064 .6103

.09
2359
5753
6141

Please note that several of the rows have been deleted to save space.*

.8869 .8888 .8907 .8925 .8944 8962 .8980 .8997
9463 9474 9484 9495 .9505 .9515 .9525 .9535
9649 9656 9664 9671 9678 9686  .9693 .9699
9719 9726 9732 9738 9744 9750 9756 976l
9778 .9783 9788 9793 9798 9803 .9808 9812
9940 9941 9943 9945 9946 9948 9949 9951
9987 9987 9988 9988 9989 9989 9989 .9990

9015
9545
9706
9767
9817
9952
L9990
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F(-Z2) =1-F(Z)
,=370-400 _ .,
1.50

N(-0.2)=1-N(0.2) =
1-0.5793 = 0.4207 =
42.07%

For negative z-value,
calculate 1 — table value

Z 00 01
0.0 | .5000 | .5040
01 | 5308 | .5438
02 | (5793)| .5832
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P(EPS>9.7)=1- 0.9678=0.0322

Ll 9%3.2 (e 48

EPS: $6.00 £9.70

z-values: 0 1.85
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Normal Distribution Lognormal Distribution
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1+—'-2—] —1=10.25%
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[14‘@} —-1=10.47%
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10 _1 = 10.5171%



o Cigo (g 3lw auis

20 ooyl Al polie b Sliiie @598 eesd sl g5l 4k 0] ]
Dol oo oolaiul

(ploes CronB e, £5) 98 QBN (6955 (Bolal sla it ma 558
QS olonl 1y polie pl ¢ gunalS poai; polde olowl molss 5l eslaiwl b
QS dwls o yso ol Sloslanl L) Js8 o)) Ll

A5 LS LL Gl ¥ s Vo sles

S dwloe ) il s 5 (e Sles



s okal Cpadl g (g S Al gl



S digod

L adlao cdel jo yol cplains dasol> glo ol b i sais 0 ) lidons
4 s 50 oyl )y blasl gl conl paije g yilos b o (Sow
sample ) oLl Jode g oS o ST g bl amsl> 5l ol dges

LSS oo 4wl |, (Statistic

& e ;00 diges a4 ¢l Ages 5l (e o,lel) diges (gl o0l wbr.j polis
Gges 3l aS conl Jiml 16 (sampling distribution) o ylel &s 3¢5
39 oo Jol> o ojlol ) S dslone 95 S0 (625

g Jlade g0kl jlade ylee Sglas 5 el Oyl 16 1S Aiges (gl
( X= W) =) @bl aralz sl by



(Stratified random Sampling) 29,5 5 aigos
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(standard error of the sample mean)
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4

o3l azy0 g Choguiwlt &y 598

Codgninl T 395 LS 509

. ‘ Q)l o

aiiwa Jloy aa585 5l yentd o1 sleed 5 Jloy ause 5l yiiml o) I8

a5 (degree of freedom) col;l ax )0 :ogiame iy 5 el )b SO gy
df=n-1 QT 5

D58 o 7Se05 Jloy gs at ayes df 3L

©®©

O]




L&y
A2d oo Gl aliBee glpolilaz o LT o398 5 JSCi

Db ooy Oy slbdeling Jis! il S golil ax 0 ax e
(Ngd (5o yioeed lged)

Frobzbility




t Jo

One-Tailed Probabilities, p

df

10
15
20
25
30
40
50
60
70
80
90
100
120

p=0.05
2.015
1.812
1.753
1.725
1.708
1.697
1.684
1.676
1.671
1.667
1.664
1.662
1.660
1.658

1.645

p=0.025
2.571
2.228
2.131
2.080
2.060
2.042
2.021
2.009
2.000
1.994
1.990
1.987
1.984
1.980

1.960
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Zo0 = 1.645 for 90% confidence intervals

z 1.960 for 95% confidence intervals
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z.,, = 2.575 tor 99% confidence intervals
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t - table reliability factor is1.684 (df = 40,a/2=0.05)

s B6.6%
standard error of mean = =
! b Ja

189.0+1.684(1.03)=17.2/<mean<20.73

=1.03
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9% significance level of test
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Hy g = Oversus H,: >0
Hy gz Oversus H, <0

2% significance
level of test
5%

1645

Fail to Reject Ha Rejert Ha
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Sample mean \
.— Hypothesized

t-statistic = Xs‘ #,™ sample mean
Sample standaM /\/ﬁ ~_

deviation Sample size
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Sample mean

X — My ~—Hypothesized
sample mean

z-statistic =

o)
ron 7\,

deviation Sample size




One-Tailed Test

Level of Significance Two-Tailed Test
0.10 = 10% +1.65 +1.28 or —1.28
0.05=5% +1.96 +1.65 or —1.65
0.01 =1% +2.58 +2.33 or -2.33
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Hy: = 0.01 and H,: p # 0.01 S (0 03l Z o Lol
5 VA% 5l o, le 0 )l gae o L s 90 yeesl slp Slme polia
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z-statistic =
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-1.86 0 1.952'3%

Critica Vaues - 895% Confidence Interva
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Hypotheses: H,. y = 0.01 H,. g > 0.01
Type of Test: One-tailed t-test
Degrees of Freedom: 25 -1 = 24
Critical Value: 1.711, one-tailed, 5% significance
Test Statistic:  _ X—p _0015-0010 ..
Vh s
VVAY e e jl G oo ol g sl VIVABY lys ye05T o Lol 4" il |
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(Mean Differences- Paired Comparison) L g duws lio 9031 o ybf
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Hy: g = py, versus Ho:py = g,

Iy =mean of the population of paired differences
Iy, =hypothesized mean of paired differences, which is commonly zero

Degrees of freedom

Mean of the sample aren—1
differences
\ —

t-stat — d B ‘uU <«—— Hypothesized difference
- (= O for test of equality)

p d
[Standurd deviation of sample differences
Jn
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Syoo polie 0dgame 7,5 AT je0 (0 (0h iy pai po allis SG wilys
X =S 0, 1) e B8 0y
H,: o’ =0% versus H_: ol = 0§

(o= 0.05, df = 30)

Degrees of freedom 95%

aren-—1

2 2.5% 2.5%

2/ _ (n — 1)8 +—— Sample variance

Zn—1 - 2 0 |
c}-g 16.791 46.979
| |
Hypothesized variance Reject H, Fail to Reject H, Reject Ho
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I-Io:gl2 — 0‘% versus Ha: 012 = 0%

S? . .
F _ 1 - Larger sample variance
S: « Smaller sample variance

Degrees of freedomare n, —1 and n, — 1
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cwl (discount rates) s 5 # 5 (Interest rates ) o, 75 ;500 b

oL ol oo s (A28 B rae Cuo B Ay Glais As 0,0 70 500 B
Db YL % Wil oo ool j0 B pas aSSg> o,

3,30 ,o (Required (nominal) interest rate ) ;L 5,50 0 0 & 5
S yo gyl o5 75 Hazmen (gdanie Jalse 4y (6,105 (glojus S5
S Vg B S, b o (default risk premium) 36 S
maturity risk Yo s, &0 4 (liquidity premium)
3l Kews (premium
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EAR = (1 + periodic rate)™ — 1

where:
periodic rate = stated annual rate/m
m = the number of compounding periods per year
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i=12/2=6 m=2

EAR=1.06° -1=12.36%
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EAR =1.01%2 -1=12.68%
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200 (1.1) (1.1) = 242
N = 2; I/Y = 10; PV = 200; PMT = O;
CPT = FV =-242.00
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Effective annual: N =2, PMT =0, PV =-100,000, FV =
123,528,

CPT =21/Y =11.143 (%) OR
(123,528/100,000)*? - 1 = 0.11143

Stated annual: N =8, PMT =0, PV =-100,000, FV = 123,528,
CPT =21/Y =2.6764 x4 = 10.706% OR

=(123,528/100,000)/4 -1 =0.02676 x4 = -.\-V+#¢
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200 x 1.1+ 200 x 1.1 + 200 = 662

N =3;1/Y = 10; PMT =-200; CPT = FV = 662.00
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600

200

200/1.13+600/1.12+300/1.1=5918.86 = PV
N =1; /Y =10; FV =300; CPT 2PV =5272.73
N =2;1/Y =10; FV = 600; CPT = PV = $495.87

N =3;1/Y =10; FV = 200; CPT = PV = $150.26
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$300  $600 $200
?

300 (1.1)2 + 600 (1.1) + 200 = $1,223

N = 2; I/Y = 10; PV = -300; CPT > FV = $363

N = 1; I/Y = 10; PV = -600; CPT > FV = $660
Y-8
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End of Year Discounted Cash
Flow

0
1
2
3

-$100
25
50
75

-$100.00
22.94
42.08
57.91

NPV=$22.93
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End of Project X CFs | Discounted Cash
Year Flow at 19.4%

0 -$100 -$100.00

1 25 +20.94

2 50 +35.07

3 75 +44.06
>=0.00=NPV
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BOY, HPY, EA Y, MMY

Discount . 360

Bank discount yield =

Face days to maturity
Ending value

-1

Holding period yield =

Beginning value

365
Effective annual yield = (1+HPY)™"® —1

Money market yieid =HPY x

360

days to maturity



Yield Example: 90-day T -bill priced at $980

20 360 Simple
BDY = i =89 annualiz
1,000 90 » pesdsosegy |
1,000 -
HPY = '—9-8T -1= 2040/0 ' 90-day HPYJ
365
EAY = (1 0204) N -1=8.53%  Effective rate |
360

MMY =0.0204 x —9—0— =8.16% ' Simple annualized
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lute Relative Frequency

1/20 = 0.05, or 5%
2/20 = 0.10, or 10%
3/20 = 0.15, or 15%
7120 = 0.35, or 35%




Toral

Interval Absolute Relative Cumulative Cumulative
Frequency Frequency — Absolute Frequency — Relative Frequency
I -30% < R, <-20% 1 5% 1 5%
~20% < R, <~10% 2 10% 3 15%
-10% < R, < 0% 3 15% 6 30%
0% < R, < 10% 7 35% 13 65%
10% < R_< 20% 3 15% 16 80%
20% < R, < 30% 2 10% 18 90%
30% < R_<40% ] 5% 19 95%
40% < R, < 50% 1 5% 20 100%
20 100%
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(122-73|+|5-73|+|-7=7.3| + |11 =7.3| + [2-7.3]| + 11 =7.3)) / 6 = 7.33%



= 80.2%2

6}

i n

(6—-1) = 96.3%2

(80.29%72)9-5
8.96%

5-9.8%

G305 Jlams S5l 5 il

02=[22-732+(5-7312+(7-732%+(11-73)2+(2-732+(11-7.3)%/6

o={[(22-7.3)2+(5-73)2+(-7-73)2+(11-73)*+(2-7.3)*+(11-7.3)4/

s2=[(22-73)2+(5-7.3)2+(-7-73%+(11-7.3)2+ (2-7.3)2+ (11 -7.3)3] /

s ={[(22-7.3)2+(5-73)2+(=7-7.32+ (11 =732+ (2-=7.3)>+ (11 =7.3)3] /
(6 — 1)195 = (96.3)":
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E(X) = XP(x)x, = (1/6)(1) + (1/6)(2) + (1/6)(3) + (1/6)(4) + (1/6)(5) + (1/6)(6)
E(X) = 3.5
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Joint Probability Function

E(R) = 18%

v Probabilities

Returns | Rg= 40% | Ry= 20% | Ry= 0%
Ra=20% | 0.15 - ——
R,= 15% 0.60— ]

Ra= 4% 0.25
E(R,) = 13%

Covys=  0.15(0.20 - 0.13) (0.40 — 0.18)

+ 06 (0.15-0.13)(0.20-0.18)
+0.25 (0.04 - 0.13)

(0 — 0.18) = 0.0066

Cov(R,R)) = E{[R;~ E(R)][R; - E(R)]}



Returns | Rg=40% | Rg=20% |Rg=0% E(Rg) =18%
Ra=20% | 0.15 7 Probabilties
Ra= 1% 0.60—
Ra= 4% 0.25

Var(R,) = 0, W +0.W; +2wW,W.Cov
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P(A or B) = P(A) + P(B) — P(AB)
95% = 85% + 40% — P(AB)

P(AB) = 30%
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A. 0.0011.
B. 0.0331.
C. 0.26560.
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Cov(R 4,Rp)
[o(R 4 )][0(Ry)]

Cov(R 4 ,R}) 2=| 0.0043
o(Rp)Corr(R 4 ,Ry) (0.26)(0.5

Corr(R 4 ,Rp) =

O'Z(RA) =

2
J —0.0331° =0.0011
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A) 0.3333.
B) 0.0625.
C) 0.0123.
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P(male) = 2/3
P(female) = 1/3

(0.333)74 = 0.0123
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E(R,) =0.10, ER, ) = 0.10,
Var(Ra) =0.18, Var(Rs) = 0.36
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A) 0.1500.

B) 0.1102.
C) 0.2114.
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E(R,) =0.10, ER, ) = 0.10,
Var(Ra) =0.18, Var(Rs) = 0.36

239995 590 mibylg el <18 pln Slls g0 Sied oy uimen

|
Var(R,)= o w; +05Wg +2W,W.0,.0,0;

[(0.52)x 0.18]+[(0.52) x 0.36 ]+ [2 x 0.5 x 0.5 x 0.6 x ( 0.18%5 ) x ( 0.365 )]
= 0.045 +0.09 + 0.0764 = 0.2114
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Position

Return

A

17.0%

12.2%

3.9%

B
C
D

-8.4%

A) 1.56.
B) 3.12.
C) 1.89.
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Position Return (R - 6.175%)?

A 17.0% 117.18
B 12.2% 36.30
C 3.9% 5.18

D —8.4% 212.43

Mean 6.175% Sum =371.09

Std. Dev. = (371.09 / 4)°> = 9.63
CV=963/6.175=1.56
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X=2,p=04n=6

— X N-X — nl A=
p(x) = (NCX)p*(1-P) -[(n X)Ix,]p (1-p)

0(2) = 15(0.4)*(1-0.4)*% = 0.31



