
STAT ���¢ Chapoer �STAT ���¢ Chapoer �

Paro IVParo IV

Amin Shira{iAmin Shira{i

CRXUVe Sage:CRXUVe Sage:
aVhiUa]iVW.giWhXb.iR/VWaW305.giWhXb.iRaVhiUa]iVW.giWhXb.iR/VWaW305.giWhXb.iR

1 / 231 / 23
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Joino
Dimoribpoionm Joino Dimoribpoionm

We ofWen need Wo conVider WZo random YariableV WogeWher -
for inVWance, Ze ma\ conVider

Whe lengWh and ZeighW of a VqXirrel,
Whe loXdneVV and clariW\ of a Vpeaker,
Whe blood concenWraWion of ProWein A, B, and C and Vo
on.

ThiV meanV WhaW Ze need a Za\ Wo deVcribe Whe probabiliW\
of WZo YariableV jRinWl\. We call Whe Za\ Whe probabiliW\ iV
VimXlWaneoXVl\ aVVigned Whe "joinW diVWribXWion".
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Joino
Dimolibpoionm

Dimcleoe RVm

Joino dimolibpoion of dimcleoe landom ualiablem

For VeYeral diVcreWe random Yariable, Whe deYice W\picall\
XVed Wo Vpecif\ probabiliWieV iV a jRiQW SURbabiliW\ fXQcWiRQ.
The WZo-Yariable YerVion of WhiV iV defined.

A joint probabilit\ fXnction (joint pmf) for
diVcreWe random YariableV  and  iV a
nonnegaWiYe fXncWion , giYing Whe
probabiliW\ WhaW (VimXlWaneoXVl\)  WakeV Whe
YalXeV  and  WakeV Whe YalXeV . ThaW iV,

ProperWieV of a Yalid joinW pmf:

 for all 
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Joino
Dimolibpoionm

Dimcleoe RVm

Joino dimolibpoion of dimcleoe landom ualiablem

So Ze haYe probabilit\ fXnctions for , probabilit\
fXnctions for  and noZ a probabilit\ fXnction for  and 

 together - that's a lot of s floating aroXnd thoXgh! In
order to be clear Zhich fXnction Ze refer to Zhen Ze
refer to , Ze also add some sXbscripts

SXppose  and  are tZo discrete random Yariables.

Ze ma\ need to identif\ the joint probabilit\ function
Xsing ,

Ze ma\ need to identif\ the probabilit\ fXnction of 
b\ itself (aka the marginal probabilit\ function for )
Xsing ,

Ze ma\ need to identif\ the probabilit\ fXnction of 
b\ itself (aka the marginal probabilit\ function for )
Xsing 
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Joino
Disoribpoions

Discreoe RVs

Joino pmf

For the discrete case, it is useful to give  in a table.

TZo bolt torqXes, cont'd

Recall the example of measure the bolt torques on the face
plates of a heavy equipment component to the nearest
integer. With
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Joino
Disoribpoions

Discreoe RVs

Joino pmf

Whe jRinW SURbabiliW\ fXncWiRn, , iV
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DSmcleoe RVm

CaOFXOaWH:

b

b
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JaS_o
DSmolSbpoSa_m

DSmcleoe RVm

By summing up certain values of , probabilities
associated with  and  with patterns of interest can be
obtained.

Consider: 
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b
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b
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Malgi_al Dimolibpoia_Malgi_al Dimolibpoia_
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Joino
Dimolibpoionm

Dimcleoe RVm

Malginal dimolibpoionm

In a bivariate problem, one can add doZn columns in the
(tZo-Za\) table of  to get values for the probabilit\
function of ,  and across roZs in the same table to
get values for the probabilit\ distribution of , .

The individual probabilit\ functions for discrete random
variables  and  Zith joint probabilit\ function 
are called marginal probabilit\ functions. The\ are
obtained b\ summing  values over all possible
values of the other variable.
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Jaino
Dimolibpoianm

Dimcleoe RVm

Cannecoing Jaino and Malginal Dimolibpoianm

UVe: JRinW WR MaUginal fRU DiVcUeWe RVV

Let  and  be discrete random variables with
joint probability function Then the marginal
probability function for  can be found by:

and the marginal probability function for 
can be found by:

`
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JaS_o
DSmolSbpoSa_m

DSmcleoe RVm

Example: [TorqXes, cont'd]

Find the marginal probabilit\ fXnctions for  and  from
the folloZing joint pmf.

15 / 23





JaS_o
DSmolSbpoSa_m

DSmcleoe RVm

GeWWLQg PaUgLQaO SURbabLOLW\ fXQcWLRQV fURP MRLQW
SURbabLOLW\ fXQcWLRQV begV Whe TXeVWLRQ ZheWheU Whe
SURceVV caQ be UeYeUVed.

Can Ze find joinW SUobabiliW\ fXncWionV fUom
maUginal SUobabiliW\ fXncWionV?
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