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An important (and distinguishing) property of exponential
random variables : memorytenners !!
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In more concrete terms : if X= time until some event happens .
-T

and you already waited 30 min
,

then the probability
that you will

have to wait at least another 10 min is the same as

the (unconditional) probability of having to wait at least 10min

starting at time Omin .

In other words, the fact ( condition) that you already waited

30 min
"

means nothing at all !!

P( X > 401×730) =P (X > 10) .
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first 30 min, prob . that it happens tomin (from O : oo to to:o)

between 20:00 and Gosoo .



Exercise. Suppose the time of use it takes until a smartphone

fails is modelled by an exponential random variable . The

average
time until failure is

1000 hours
.

What is the

probability that the smartphone

a) fails in the first Io hours ?

b) doesn't fail in the first Ideo hours ?

c) never fails ?

X = time until failure (hours] .
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As seen in the above example :
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Let X be a positive continuous random variable
;
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Suppose that
the item has already survived for time t . What is

the prob . that it does not survive for melts
an additional time dt
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Def: The hazgrdrate of X is the function

Xlt) - Atl
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Upshot: Exponential random variables have constant hazard

rate ( equal to the parameter X) .

The. Hazard rate uniquely
determines the distribution .
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knowing Xlt) implies knowing Ffx)
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therefore , solving for Flt) we feud
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