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Progression:
Scientific question
Experiment
Measurements/data
Probabilities defined?
Statistical model Inferences
Probabilities P(A), P(B), ...
Random variables X, Y, ...
c.d.f. F(x)=Prob(X < x)
Function of r.v. Z = h(X)
Expected value
Discrete pz = X 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 0x* =oxx= E(Z),Z=(X-px)?
S.D. ox
Covariance oxy =E(Z), Z=(X-px) (Y -py)
Correlation pxy = 0Oxy/0Ox Oy
-1 <pxy =1
pxy =0if X, Y independent pxy =+-1if Y=a+ X
Distributions

Discrete
Poisson P(X=x)=p*exp(-y)/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(-z2 12)N(2 1), - <z < e



Least squares prediction
mingg E(Y - a- B X)?
My =a+ [ ux
Ovx = B Oxx

min=0w(1— pyxz)

Statistical inference
Sample X; ,..., X, iid.
Estimates
cdf. FXx)= #x < x}/n
Mx  X-bar
oxx = (X - X )?/(n-1) = sxx
Oovx 2(Yi-V)X -Xx)/n-1) = svx
yx = Svx /Sx Sy
Least squares
min X (yi -a- bx )
Y =a+bx
Svx = b Sxx
Likelihood  L(B|X1,...,Xn ) = M f(xi | B)
Maximum likelihood estimation
maxes L(B|X1,...,Xn)
Margin of error 2s.e. ( &)

Approximate 95% confidence interval & + ME



