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1. Poll

PLAN
2. PDF reminder

3. From data to PDF

4. Moments

5. Variance 



POLL f(x) =
e−x2/2

2π

f(x) =
e−x2/2

π

f(x) =
e−x2

π

A

B

C

Which one is the

correct formula

for the standard

normal distribution?



PDF Reminder
-  The function is nonnegative

-  The function is piecewise 

    continuous

-  The total integral is 1


∫
∞

−∞
f(x) dx = 1



CDF Reminder
F(x) = ∫

x

−∞
f(t) dtf(x)





Data -> Functions
Data  smoothed PDF

Histogram

1000 data points





f(x) =
e−x2/2

2π

NORMAL

F(x) = Erf(x)

Bell curve Error function





IS IT A PDF?

∫
∞

−∞

e−x2/2

2π
dx = 1?



IS IT A PDF?
Gifted 2017



f(x) = { e−x

0 x < 0
x ≥ 0 F(x) = 1 − e−x



Data -> Functions
 smoothed PDF

Histogram

1000 data points



ARC SIN
f(x) =

1

π 1 − x2
F(x) = arcsin(x)/π

PDF CDF

-1 1



Data -> Functions
 smoothed PDF

Histogram

1000 data points



The Mean

∫
∞

−∞
xf(x) dx = m



Moments
Mn = ∫

∞

−∞
xnf(x) dxM0 = ∫

∞

−∞
f(x) dx = 1

M1 = ∫
∞

−∞
xf(x) dx = m

Var( f ) = ∫
∞

−∞
(x − m)2 f(x) dx

Var( f ) = M2 − M2
1

σ( f ) = Var( f )

Variance
Standard Deviation

Mean n-th moment





Central Moments
μn = ∫

∞

−∞
(x − m)n f(x) dxM0 = ∫

∞

−∞
f(x) dx = 1

M1 = ∫
∞

−∞
xf(x) dx = m

μ3( f )/σ( f )3

σ( f ) = Var( f )

Skewness

Standard Deviation

Mean n-th central moment

Var( f ) = C2

μ4( f )/σ( f )4Kurtosis

μn/σn standardized

Variance



Practice
M1 = ∫

∞

−∞
x f(x) dx

f(x) = { e−x

0 x < 0
x ≥ 0

M2 = ∫
∞

−∞
x2 f(x) dx

A

B

C Var( f ) = M2 − M2
1



Jam

∫
∞

−∞
x3f(x) dx

Compute

For the standard exponential distribution 

f(x) = { e−x

0 x < 0
x ≥ 0



The End


