
UHFDS Recall . . . Varlx) = ECXZ] - ELXIZ

Covariance how two Rvs are related Cov (X , Y) = ELXY] - ECXTECYT
① Cov (X ,X) = Var(X)
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b/c Y is② X, Y independent ⇒ Cor (KY) = O EN = 0
a function

converse is NOT true . . . Consider → EG] - O
of X .

Covariance is bilinear, so ECXY] = Y ' l - k t l - i - t

Cov (Efi aixi.IE?biYi)--IIjIiaibjCovCXi.Yj)
Iseful for covariance with indicator RVs ? (q3

on this disc)

for an RVs
,
Ver(X TY) = Var ( X) t var (Y) t 2 Cor (X, Y)
- O, if independent

Correlation
Corr (X,y) = W(X'# o = standard deviation

always between C- I, I] o(x) ou) = Eu

thanks math stack exchange



UHFDS Estimation

Problem: we want
to estimate Y after observing X

X → g -B if General Goal :

(observe) I find g St we minimize the

inference error between Y and I .

function

Note : usually minimizing square of the error is easier to do .

Linear Least Squares Estimate

for now ,
it must

• we know the joint distribution
• find g (X) = at BX that minimizes Ef , y - g (x) 12)

be a
linear

actual estimate
function

-

• gcx) , or LLYIX] = ELY] t wfan×! (X - Ean)



UHFDS
Linear Regression
• don't know the exact joint distribution

• observe (X , it , ) , (Xz , Yz) . - - (Xk, Yk)

• find a ,
b St we minimize In

,

Mi - a - bXi 12

• as k→ as
,
this estimate converges to the USE

Minimum Mean squares Estimate
• know the joint distribution
• still trying to find g (X) that

minimizes E ( I Y - GLX) 12)
actual estimate

• glx) = EEYIX)
(will be a function of X)

Conditional Expectation - next time !



UHFDS
Unbiased Estimator

estimate some quantity p with 95% confidence , allow 0.01 error

define RV f for our estimate .
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by Chebyshev's

to use this , we want ECF] =p because what we REALLY want to

compare is error b/w F and p .

with an unbiased estimator
, lip - Ecp] I = If - pl yay?




