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where P is the probability of the event described in the parenthesis. This function

is always equal to 1 when the time, t, is zero, and decreases as t increases. A survival

function can be represented by a survival curve. (See examples in the right panel

of Figure 5.3.)

Another important term is hazard function. The hazard function is also known

as the intensity, and is closely related to epidemiological concepts like incidence

and mortality rate. Let us denote an interval . This interval starts at time

 and ends at time  As an example, say we start recording time after 20

hours. Then  We stop recording time three hours later. Then  and

the interval is (20, 23).

The hazard function, or hazard rate, at time  is defined as a mathematical

limit of the following expression when the time interval  becomes very short

(5.2)

In the recording time example, the right hand side of the equation means the

probability that the event we are studying will occur after 20 hours but before 23

hours have passed, given that the event did not happen before 20 hours, divided

by the length of the interval, i.e., 3.

The hazard function is a measurement of the risk of an event occurring, and illus-

trates how this risk changes with time. It is measured as probability per time unit.

Figure 5.2 Hazard rates of divorce for Norwegian couples married in 1960, 1970, and
1980. (Based on data from Statistics Norway.)

,t t dt+( )
t t dt+ .

t = 20. dt = 3,

t

dt

h t
dt

P t t dt( ) = +( )1
event occurs in given no eve, , nnt before time t( ).

D
iv

or
ce

 r
at

e 
(p

er
 1

00
0 

m
ar

ri
ag

es
)

1980

1970

1960

0

5

10

15

20

25

1 3 5 7 9 11 13 15 17 19 21 23 25
Duration of marriage (years)

0000 101058 GRMAT #1C41220.book  Page 170  Thursday, November 1, 2012  2:45 PM


