H.11 Ex‘pec;}eal Values of Precewise

F\.an.‘l'l'ons a..V\A MIX'QA Dis‘f’r:']ou','l'ons

— We have seen examples of -FMAMB E[a(y)_"]
‘HA& Qx?ecl’ecl va.,lu.e o'ﬁ Some. 'p‘-thc.'l‘l'on D‘P J
1.

a r.v. |
-Su??ose 3(\ s o piecewigg_ 'R.an.'l"lon

{
cle-PineA N a Mmanner Sud« as:"

where A’n) A’z_)...)A’l'( -Form a !oqr‘l’i'l‘l'on
O'p -I—L\e Su.':For‘]' o.p \/

Nete: The Fl'ecewise Lunction j(a) may be
CDV\"\"MU.OU.S) or T mm; not be .

- Then

_TF Y s a discrete V. Hiis 'PDT"‘W-l‘L 'S

simi\a_r) with sums r&rlmcinj the i”\"'ﬁjr‘tls

(amal Hhe Fm-p Y‘e_rlflc—'l'\j the Fc{'p).



ExqmFle i Suﬂ:ose o distributor sl\irs a

Y‘Ou\olow\ o.mouu"\' Y (ln ‘\'\«ousad\is c.-f 3&”0ns) o‘F
Ol\ e@»dﬂ A‘Ly This amount Y has FA-P

(-3 (y-4y) O< 4<H

‘F(?f) B { O ‘a 3 Q\SewLere

The daily profit is 10 ¢ per qallon shipped
wp +o 3500 ch“ons. The F\"O'Fi'l' rate l'nc_ref;Ses
\oy an additiona| 5 ¢ per j‘k“or\ FcLS'l‘ 2000

3&“0\'\5. TL\Ks 'Hf\e. FY‘O'pI'I' "Fqnc_']"l.en 3(\/) iS;

Find +he exfed'al c!ail\/, Fro—cl"l‘.



ExamPle Z: An insurance Folicy reimburses
fully any loss uwp +o #10,000. For losses
exceealinj $IO) 000, +he Folic.y pays 1!;lC)}C)OO
plus §0% of +he excess |oss. Suppese
the loss Y (u’n thousands of clo“eurs) has Pal-P

= i oy
H;Q:{‘f' :

O e lsewhere

-Fér a_ r‘a.nolom c\a.imJ WL\A:" 'S -Hv\e_ fnSura.nc.e.

Com FN\y'S exred‘d Fa.7 o'.d" 7



Mf)(ﬁo! Distributions
— A wmixed distribution has Pro,omlnilf'l‘y mass

Fla,ce,al ot one or meore discrete FofﬂfS) au\;ﬂ
has its Y‘melninj Frolocx\oilf'l'y srreml over
intervals.

E)&amrle At L?."' \/ LQ -\‘L\Q o..nnle amoun‘l"
Faxic\ oud’ JO a ra.mlom customer L"‘/ an auto
inSUJ‘aane. C.om,:a_ny. S\-LFFoSe 3/¢1 O‘F cuslomers
eaclh year do not receive andd P«youd”. of
Hose who do receive loe.neﬁifs) +he PGLYMLT
OLW\OLLV\"' \/2_ -Fb”ows a j&mmq(lo} IG:O) cl\'s‘i”rl'Ltd'ion.

-For a random customer, what is the
QXFQG\'&A FAYOUCl' amount ¢

The QX?ed’eA Pa.youcl' 1S :

Nete: T Y has a mixed distribution, the
cdf o-p Y ma.7 be writen as

Where :



-Tn +Hus case,

where Y, and Vo are e “appropriate "
discrete amcl continuous l".\,f.‘sJ resrac:h've.ly,

- Al50) -Fpr a.n7 -Fu_nc.ﬁow 3(\[) O'P Y:

Examr\e"l'- ITn « lab e_x‘:e.r-{mcn-l-) a rat is
qiven a shot of a a\anﬂerous toxin . 1 here 'S
Froba\rsi‘{+7 0.2 4hat dhe rat will die
instantly . T i+ survives the initial shet,
suppese it would ordinarily Hen die at a
random F°;n+ In +m€ over +lqe next 24 hours,
However, if i+ is still alive & hours
after +he sko'l') +the vrat is killed.

- Find the co\-g\ and He QXF&C-{»U[ vm\u& O‘F
-H«e SurVi\)aLl +ime —Cor a rat evx'\'erinj
Haig Q,XFe.rimen'l'.

— Denote He survival +ime \97 ¥,




The discrete Foiv\"‘s are :

Seo ole'Cfne o d\‘SCl‘e:’fe_ r.Vv. \f; SDLC—Ll Haal

Then the discrete r.v. V., has ecdf

G raP\\ :

And Je-Pine o.  Continuous 1.V, \/7_ with cdf




Note

So the cdf of Y s

And E(Y) =

-What s Hre Froba.lol'lf"f‘; Hiat a rat
e,n+e,rr'nj Hie e,xfe,r-fme.:d' will survive 3 hours
or lesg?



