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Frogression:
Scientific question
Experiment
Measurements/data

Frobabilities defined?
Statistical model  Inferences
Frobabilities P(A), P(B), ...
Random variables XY, ...
c.df. F()=Prob(X =x)
Function of rv. Z = h(X)
Expected value
Discrete pz = Z h(x) Prob(X=x) = E(Z)
Continuous [ h(x) f(x) dx, f(x)dx = prob{x<X<x+dx), dx small
Mean px=E(X)
Variance 0° = 0uxc= E(Z), Z=(X - ux )*
5.D. ox
Covanance ow=E(Z), £=0X-px) (Y - py)
Correlation pw = Oxr/ Ox Oy
l=per =1
pxy =01 X, Y independent pw =+1if Y=0a+ X
Distnbutions

Discrete
Poisson P{X=x)=p exp(-u)/x! ,x=0,1, 2, ...

Continuous
Uniform f(x) = 1/(B-A), A<x<B
Exponential exp(—x), 0<x<w
Normal/Gaussian @(z) =exp(-z*/2)W(2 ), w<z<w



Least squares prediction
Min.g E(Y - a- B Xy
Hy =a+ By
Ovx = [ O

min=ay{1- pvx®)

Statistical inference
Sample X1, ..., X4 Li.d.
Estimates
cdf F0)=#x = xMn
Hx  x-bar
o 2% - X )P /n-1) = sux
gyx 2y - ¥)(x - X)/(n-1) = sw
Fyx = Syx [ Sx Sy
Least squares
mnZy; -a- bx)
¥ =a+hbh X
Svx = b Swx
Likelihood L{Bpa.... % )=T1110x]|0)
Maxamum likelihood estimation
max; L{Bp< ..., X )

Margin of error 2 s.e. (&)

Approximate 95% confidence interval & [0 ME



