Continuous probability distributions

A continuous random variable Y is real-valued. The
possible values for Y form intervals of real numbers
(uncountably infinite set of possible values).

Probability density function (pdf; probability curve): the
probability that Y takes a value in the interval (a, b) is the
area under the pdf between a and b. Area under the entire
pdfis 1.

Expected value or mean of Y is a measure of the center of
the distribution of Y. It is a constant indicating where the
pdf would balance on a fulcrum:

E(Y) = p = calculus formula



Variance of Y is a constant that measures the spread of the
distribution. It is the expected value of a squared deviation
of Y from the mean:

V(Y)=0"=E[(Y — ,LL)Q] = calculus formula

1. Uniform distribution on (0, 1)

Pdf is a horizontal line of height 1:



ex.

Pll<Y<3)=3-1=2
Notation: Y ~ uniform(0, 1)
SAS:

The function RANDUNI(seed) generates a random variable
from a uniform(0, 1) distribution.

2. Normal (or Gaussian) distribution

“bell-shaped curve”

0<o’< 4+00



Notation: Y ~ normal(u, o?)

ex. ACT scores
baseball batting averages
log(household income)
lengths of finch beaks

Finding probabilities with the normal model: the standard
normal distribution u=70 o2 =1

Y ~ normal(u, 0?), Z = '-£: then Z ~ normal(0, 1)

Also, if Z ~ normal(0, 1) then

Y =0Z+pu~ normal(,u, 02)

P(Z < z) is the cumulative distribution function for a
standard normal distribution (tabulated in Table 1 p. 1091):



ex. Proportion of ACT scores between 20 and 30
uw=21.37 o =4.55

21:2(17_“%—0.30 22:3(17_“%1.90

area; = 0.3821 areay, = 0.9713
area — area, — area; = 0.5892

SAS:

RANDNOR(seed) generates a standard normal random
variable

PROBNORM(z) returns the area under a standard normal
pdf to the left of 2

Percentiles of the normal: z, denotes the value of z in a
standard normal distribution such that the area to the right
1S «

zq 18 the 100(1 — «)th percentile of the standard normal



A few useful percentiles:
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