Study aid 3: Frequently used continuous distributions with their characteristics:

Name + parameter(s) Density function Sketch of the graph E(X) | var(X) An application
Uniform _ a+b|(b-a)?
U(a,b) F&x) = 2 12
Exponential Flx) = 1 1
Exp(2) 2 22
Standard normal I G
N(0,1) ¢(z) = =e 2
1 _ (x—w)?
Normal f(x) =——e 20°
N(p,0?) 2o’
Relations between distributions:
Distribution of X (approximate) distribution Rule of thumb in case of approximation
Hypergeometric . .
RN 1 Binomial
Binomial Poisson
B(n,p) Normal
Normal
Normal
X~NQuy, 02),Y ~N(u,,02), Xand Yind. | X TY~
Not-normal n
X4, ..., X, are independent and identically Z X, ~
distributed with expectation u and variance ¢? | =1
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Name + parameter(s) Density function Sketch of the graph E(X) | var(X) An application
1
: _ b-a { X = "random number between 0
Uniform f(x) = oo if f(x) ath | (b-a)? and 17
- 2
U(a, b) a<x<bh 12 X ~U(0,1)
a X b
E tial k\ X = “interarrival time between
Xponentia — 1p—Ax 1 1 two consecutive customers”
EX)=-
0 A
N(0,1) ¥ ; .
15 = “error for measurements
Standlszg ?)O rmal @(z) = L e y 0 1 with standard deviation 17
, V2w | X ~N(0,1)
-1 01
1 _ (-w? _
Normal f(x) —————¢ 202 o2 X = “IQ of an arbitrary student”
N(p,02) 2162 | ! X~ N(u,0%)
U—G L l+6
Relations between distributions:
Distribution of X (approximate) distribution Rule of thumb in case of approximation
Hypergeometric . . R )
R N.n Binomial B (n N) N > 5n
Binomial Poisson 4 = np n>25 and np <10orn(1—p) <10
B(n,p) Normal N(np,np(1 — p) n=>25 and np >5andn(l—p)>5
Normal _ 2 2
X ~ N, 0 Normal Y =aX +b~N(au+ b,a”c*)
Normal . 2 2
X ~N(uy, 62), Y ~ N(ity ,62), X and Y ind. Normal: X + Y ~ N(u, + W, ,0f + 03),
Not-normal n LT
Xy, ..., X, are independent and identically ZX,- ~ N(np,no?) n =25
distributed with expectation p and variance o2 im1




