Useful Facts
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The Cauchy-Schwarz inequality:

{(E(XY) < E(X?)E(Y?)
Jensen’s inequality. If g is convex then
Eg(X) > g(EX)
Markov’s Inequality: If X > 0 and ¢ > O then
P(X >1t) < @

Hoeffding’s inequality If X3,..., X, ~ Bernoulli(p) then

P(p—p| > ) < 2e72%

Binomial Distribution

= (

- )p 1-p)"
forz=0,...,n. E(X)=n, V(X)=np(1—p). Moment generating function:
Y(t) = (pe' + (1 -p))".

The Bernoulli Distribution is the Binomial distribution with n = 1.

Hypergeometric Distribution
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f(a;4,B,n) = >~ b
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for max{0,n — B} < z < min{n, A}.
E(X)=npwherep=A/(A+B). V(X) =np(l—p)(N —n)/(N —1) where
N=A+B.




Poisson Distribution
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forz=0,1,....
E(X)=V(X) =\
P(t) = MY

Negative Binomial
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flzsr,p) = ( )pr(l—p)m

forx=0,1,....
E(X)=r(l-p)/p. V(X)=r(1-p)/p"

p T
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for t < log(1/(1 - p)).

The Geometric is the negative binomial with r» = 1.

Normal
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for —oco < z < 0.
E(X)=np. V(X)=0%

P(t) = eht+zott?

Gamma Distribution
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for > 0 where T'(a) = [;° 2% e %dx.
B(X) = a/f. V(X) = /8"

_(_B\°
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The Exponential distribution is a Gamma (1, 3).
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Beta Distribution
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for z € (0,1). E(X) =a/(a+ B).
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Table for Standard Normal

Pr(Z<z)
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Let X ~ x2. The table gives z such that P(X < z) = p.

X2 Distribution

n .90 .95 975 .99
1 2.706 3.841 5.024 6.635
2 4.605 5.991 7.378 9.210
3 6.251 7.815 9.348 11.345
4 7.779 9.488 11.143  13.277
5 9.236  11.070 12.833 15.086
6 | 10.645 12.592 14.449  16.812
7 | 12.017 14.067 16.013  18.475
8 | 13.362 15.507 17.535  20.090
9 | 14.684 16.919 19.023 21.666
10 | 15.987 18.307 20.483  23.209
11 17.275  19.675  21.920 24.725
12 | 18.549  21.026  23.337  26.217
13 | 19.812  22.362 24.736  27.688
14 | 21.064 23.685 26.119  29.141
15 | 22.307 24.996 27.488  30.578
16 | 23.542 26.296 28.845  32.000
17 | 24.769 27.587 30.191  33.409
18 | 25.989 28.869 31.526  34.805
19 | 27.204  30.144  32.852  36.191
20 | 28.412 31.410 34.170 37.566
21 | 29.615 32.671  35.479  38.932
22 | 30.813 33.924  36.781  40.289
23 | 32.007 35.172 38.076  41.638
24 | 33.196 36.415 39.364  42.980
25 | 34.382 37.652  40.646  44.314



