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“Bection 6.3 Notes: Geometric Distributions

Let's start with a simulation: Roll d die uiftil thejnumbelr six rs a rd of| how fhany rqlls it thok
before the six was obtained. 5 5 2 Z / 3 2 6 } ] ? g 5 ZO 3
variaple

While in a binomial distribution the rfando the humber ¢f succ n a fixed number of trials|in a (ﬂ

the random variable is the number df trials it takes to achie¥e a success.
—_——
Examples: 1) flip a coin @ ou get heads y (j\) //:_‘/G
2) Roll a di€urtilyou get a 6 = (p
3) Throw dartsat a dur'Tbo hit the bull's-eye §ﬂ
g :1 Al GH-

What is a Geometric Distribution?

1) Each trial in the experiment must have only two possible outcomes: Al } U%
Q S =
2) The probability of success, dpes not change from trial tofrial Tl/

3) The trials in the experiment are [ m

4) The Eriable of interest\is the number of trials required to reach the first success.
=\
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‘Example: We will take our simulation example fo analyze various aspects of the geometric distribution.

Let's first find the various probabilities assoc;

distribution: L?J' X,:H,—

a)The pmbqblvym:S a6 will ¢ up n the first roll is.

ited with our dice simulation and come up with a probability

ro\s ONnh| Yoo sl

b)TMpmbub:lvyvh ata amum up on the second roll is the probat it WON'T come up on the.
first roll AND that it WILL come up on the second roll.

PIX=2) = Yo M) X 3o

) The probability that a 6 will come up on the third roll is the

P2 =7 T e "'% e “fg‘/e}‘EZg

d)Ifwepmc:Bd in the manner above will come up with the f Hlowing probability distribution:
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To find the Probability for a geometric distributio 5 SU@(& B
(% e Y=ttof
i @9 )e mm/ﬂcﬁmw(

The probability that it tal k&smthmr ials to see a successis: %du SU(LCSS
—_—

p(xX>K)= %

The Mean/Expected Value of a geometric distribution (the average number of times we can expect to
repeat the_trials before a success occurs)

U=
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The. v;.rngw Deviation of a geometric distributionis.
T I%=2

untila 6 s obtained? What is the

Example continued. \any times, on average, would you expect to roll the die
standar ""’““‘l'“‘ e distribution? \ On avg, it will take you 6 rolls to
Pe MELeR T,

Example 2: S«mpos:»eanedavamw_"_ummmmmmﬁ nmdzfunve

a hmlsmzpmlmbvlnyvhmvheflmdzfmvehm-dd rive is the mamunnrma\h

920,05 FLEN=09H O CE)= o el @

it ko O

p(x=5)= (m“(oa» 00260

¢ Whatis fh:pmhnblny! t it will take more than 3 1 mfnd defective har I.

p) On avg, expect to test 33 devices

5 before you find a defective one.




