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Discrete Distribution

Annual Return on Microsoft
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r.msft = ¢(-0.3, 0, 0.1, 0.2, 0.5)

prob.vals = ¢c(0.05, 0.20, 0.50, 0.20, 0.05)

barplot(prob.vals, names.arg = as.character(r.msft),
xlab=""return")

title("Annual Return on Microsoft")
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Probabllity Curve for Continuous RV
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CDF of Discrete Distribution
F, (X) =Pr(X <x)
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Standard Normal Distribution
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> x.vals = seq(-4, 4, length=150)
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Standard Normal CDF
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> x.vals = seq(-4, 4, length=150)
> plot(x.vals, pnorm(x.vals), type="I1", Iwd=2, col="blue",
+ xlab="x", ylab="CDF')
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SD as a Measure of Risk

R, ~N(0.02,(0.10)°)
0 t R, ~N(0.0L (0.05))
B v
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Normal vs. Log-Normal Distribution for Returns

r ~ N(0.05,(0.5)?)
S - R~ lognormal(0.05, (0.5)%) -1
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Student’s t Distribution
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Return and Wealth Distributions

R(t) ~ N(0.05,(.10)*2)
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W1 ~ N(10,500,(1,000)*2)
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5% Value-at-Risk

R(t) ~ N(0.05,(.10)"2)

Area = 5%
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R*WO ~ N(500,(1,000)"2)
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Bivariate Standard Normal

> pmvnorm(lower=c(-1, -1), upper=c(l, 1))
[1] O0.4661

© Eric Zivot 2011



Imulated Data from Bivariate Standard Normal
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Probability Scatterplots

@)
. 0
- L —
- - s
n
- > ©
- s = [Ts)
-~ o
-’ - '
0
- S
I I I
1 (0] 1
X
©
0
- -
Hony 10
e . = 3
o =
3 S
-
- 0
. o
I I I I I
-0.5 0.0 0.5 1.0 1.5
X
(e)
o
- Y
-
-
- = > S
am
.s ™
- - Q
- o
-
T T T T
0] 1 2 3
X

© Eric Zivot 2011

(b)
-
n -
— -
— -
-
- -
. e
1=
T I I I I I
105 1.0 -0.5 0.0 0.5 1.0
X
(d)
- = -
i - *
- -
- = =
— = L -: =5 .
- - = =
I !I I I T
-2 1 (0} 1 2
X
)
-
4 . -
- - =
- *® - -
— - ..‘_. -
-
T T T T T
-1.0 -0.5 0.0 0.5 1.0 1.5
X




Cov(t,~) = E_i(_\fu/h_‘\{“l-/w\’)

(e=pllp-pa) <0 A mh/”\la’/hf\fw)?)
= +

Cov(x,y)>0 Ty
‘_
|
= - |
I Il
)((?—MX<0 ()?_Hx>o |
y—p, >0 y—uy>0
H pu—
L
3L =
mE
=8
| o
e Qll A (o
X—p, <0 A X—p,>0
y—iy, <0 A Aa y—hy<O
A
FI| —
A
GI] —
A
| | | |
) -1 0 1 2
X— My

© Eric Zivot 2011



Bivariate Normal

Hy =ty =1 oy =0y =1 pyy =0.5
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Simulated Data from Bivariate Normal
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