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1. 2 (probability)

« Probability(2t-E) is the likelihood or chance
that something is the case or will happen.
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2. 2HEH = (random variable)

« A random variable is a variable
whose value is unknown wunti/ it is observed. (CH&XH

e The value of a random variable results from an
experiment; it is not perfectly predictable. (=X}
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te random variable can take
of values, that can be counted b

- Example: Prize money from the following
lottery 1s a discrete random variable:
first prize: $1,000
second prize: $50
third prize: $5.75
since 1t has only four (a finite number)

(count: 1,2.3.4) of possible outcomes:
$0.00; $5.75; $50.00; $1.000.00
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e A continuous random variable can take

any real value (not just whole numbers)
In at least one interval on the real line.

 Examples:
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Gross national product (GNP)
money supply

Interest rates

price of eggs

household income

expenditure on clothing
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e A discrete random variable that is restricted to
two possible values (usually 0 and 1) is called a
dummy variable (also, binary or indicator variable).

v' Dummy variables account for gualitative differences:

(O) gender (O=male, 1=female)
race (O=white, T=nonwhite)
citizenship (0=U.S., 1=not U.S))

Income class (O=poor, 1=rich)
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X

(probability distribution)
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U & Bt (probability denisty function; pdf)
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e When the values of a discrete random variable are
listed with their chances of occurring,

the resulting table of outcomes is called
a probability function or a probability density function.
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- die
- one dot
~ two dots
~ three dots

four dots
five dots

s1x dots
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- a discrete rar

ented by height.
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* For the continuous random variable ¥ the probability
density function A)) can be represented by an equation,
which can be described graphically by a curve.

e For continuous random variables the area under the
probability density function corresponds to probability.

Pa<Y<b)=[f(y)dy w
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esented by area.
| no area. |
for X is needed to get an area un

55,000) =0.1324
f(x)
red area

0.1324

$34.000  $55.000




n two ‘random variables X and ){”
joint distribution of Xand Vis the distrib
d ¥ together.
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marginal
pdf for X:

60 fx=0
40 tx=1

marginal 50 50
pdf for Y: f(Y R f(Y —




bles are independent
oint pdf is the product of their res

. f(xi,y;)= T(x)f(y;)




marginal
pdf for X:

15 60 Ix=0)

39 40 tx=1)

50x.40=20 50x.40=.20

The calculations
_ in the boxes show
marginal 50 50 the numbers

pdf for Y: required to have
f(Y = 1) f(Y — 2) independence.







X =0 .60
f(X=0|Y=1)=.90 _ f(X=0|y=2)=30
fx=1[y=1=10 | f(X=1|y=2)=70

X=1

fy=1x=1=125 5o 5O fiv=2x=1-875




6. ZEITH =

« BT (population)
GO TA S E
- FFE R T (finite population)
- FOR EIEE (infinite population)
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7. 2 SAHTE

o E—’F (parameter)
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« SA| T (statistic)
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9. &4t (variance), EE=M X} (standard deviation)

N
BB B o =Var(X) =\ > (X 4
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= 2 (4= E(X))*P(X=x,)
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.o 1 N
s N




he epected valué of X:

EX = Zn: x: f(x:)
i=1

The expected value of X-squared:

It is important to notice that f(x;) does not change!

The expected value of X-cubed:

EX = X x®f(x)

i=1




+Y) = E(X)+E(Y)  E(X-Y) =




- Var(X) = E[(X - )°]

E[X?*—2uX + u?]

E(X)—2uE(X) 4+ 12

= E(X?)-pi= E(X




(% - EX) f(x)
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2-4
3-4
4-4.
o-4.
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X;f(x)= 2+ 9+ 4+10+1.8= 43

1i=1

(% - EX)f(x) = .529 +.507 + .009 +.098 + .867
2.01







nal distribution)

 X~N(B, &)

_ 1 ~(x—B)°
J(x)= mexp[ -
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13. 710|H| & =&

e 7 *distribution, chi-square distribution

S ERL Z 7 EEYHEXEE [E [f O HpF9
=
=

. ™/

HZol st Y 722 AeEvtq o 1-2Em

® y*-EHO| U2 XY (degrees of freedom)di|










f=

F,, - I{:m)
i

| 2YS N (0,1%) HCH B #ESED 1




IEY

o wm N{) ]




~— k=infini

1 2




ST q.q, 9 FHO|NFRES




di=1, d2=1
d1=2, d2=1
d1=5, d2=2

d1=100, d2=1
d1=100, d2=100
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The definition of x as given in Rule 5 implies
the following important fact:




Rule 6: .121: flx) =1i(xy) +1(x,) +...+1(x)

i=1

Notation: Y f(x,) = Y f(x,) = li f(x;)
x i -1

RlllE T: E E f(xpy]) = Z [ f(KiEYI) + f(KiJYZ)_I_' .t f(XFYm)]
i=1

i=1 j=1

The order of summation does not matter :

> T ) =3 3 fxY)

i=1 j=1 j=1l1i=1
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\:“;‘ (X)} (Y-E (Y)}] T y

XY - X E(Y) - Y E0Q + QO
E(XY) — EQQ) E(Y) - E(Y) E(X) + EQ
B - B0 E(Y) + Bl E(Y)’

E(XY) - EX EY




.60

EX=0(.60)+1(.40)=.40

40

covariance

S0 .50

cov(X.Y)=E(XY) - EXEY
EY=1(.50)+2(.50)=1.50

75 - (.40)(1.50)

75- .60
EX EY = (.40)(1.50) = .60 5

E(XY) = (0)(1)(45)H0)2)(15)+(1)(D(05)+(1)(2)(.35)=.75










EY=1.50

EY=1(.50)+2(.50)
— 50+2.0
2.50

2.44
EX=.40

EX=0(.60)+1(.40)=.40

.60

var(X) =E(X) - (EX)

40 - (40)
40 - 7,

cov(X,)Y)= .15
correlation

var(Y) = E(Y) - (EY)’
=2.50 - (1.50y
= 25

(X.Y) = cov(X.Y)
\/ var(X) var(Y)




pendent random variables have ze
riance and, therefore, zero correlatio




i 0.7
B 0.16

- 0.23
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