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Discrete Random Variables

Let X be a discrete random variable with a pmf of p(x) then

E[X] =2 zp(z)
Let X be a random variable, then

Var(X) = E[X? — E[X]?

Linear combination of random variables X and Y and fixed numbers a and b:

ElaX +bY] = aE[X] + bE[Y]
Var(aX +bY) = a*Var(X) + b*Var(Y)
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Central Limit Theorem

Under certain conditions:
_ o2
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(T1 — @) ~ N(p1 — pia, 7+ + 77)

p~ N(p, 252

(P1 = P2) ~ N((p1 — p2), pl(:pl) + pQ(Zm))

Also note that

A __ Dini+pong
Ppooled = n1t+ns

Linear Regression

y = o+ Pix1 + Poxo + ... + Brxy + €

b= 2R
bo =i — b7

Maximum Likelihood

The likelihood function

L(Q_) = fl(xlaé) X fn(xnae_)
MLE estimator of @ is

h = argmaxy L(0) = argmaxgz InL(0)
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