Generating continuous RVs
g Feb 26, 2013
Wednesday, February 26, 2014 8:46 AM

Ar\v\ouncoﬂ\&h"’s
@ HW 6 ... Due Yomorvorn & cor still ark ckuui'ion.
@ No Hw % ... vcrlacal L), in-clan exercise.

@ Second .on:",ed' .e- Due next week (losr éa/v ot c\o.u).
(Mav i’)

Olojgc.\'iw.s of s class
® An opportunity for students to practice uiing MATLAL

@ Introduce He impoviont ideas in Meonte Co.lo simJlation

b'..j ric.'twa of tre nmqininj bfic.s:

D;:crb\‘c

Gewnevation of RV <

Continvous

Discrete Event Simulatione— Generation of RBPP o~d NH PP

Monte Corlo numerical °‘3° ri bhmg

I~n thi c,lcm' theve ove mulﬂ(]c. woys thet T ose
Yo check )IOUV UnAcrshv\A.'nj O'F he rl’&sonhoa Mﬁ.“'criu\:

1) Questions vaised in class ( from you and me)
-Best  because we can talle about them imame J?a‘\'b')l,
-This s w‘vy I often ask %vu'ﬂof\:
od alto e,ncouravg yo© te ark osveg'\'ions

in class.

2) HW
-~ I look throuvgh Yo RWs fo see which f“'t‘)
of +re rvgscn'\'eel ‘cc“we(s) ncec‘ fo be veviewed.
- This is wln): we have several Hws .,

3) In-class exercise

- Encouvaf)c. discussion ia class

Reviewny
There cve wmove 1'“%'\'\06“,: gor 3¢ncra.1'in3 RVs thean we
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con cover ia class .

Liost Time -
TO A‘\,

c oa"'; nvowuws #

Generati 9 Coatinuvous RV

Some tramsition that we need fo malie

Diicvete
pmF Px (%)

mais

cdf- Feter = P[x ¢2]

References ove provided in e slides.

di cvete RVs ond  Haeiv %cnua.‘\'.'on

"

when we consider

contimvouns RV

COA":‘\U ovy

fcl/ }:;(&)

J‘ns}‘?/ v
f[o.()((L] s j}f(uu cl&
o

/BN

b
»n
F (a) = jf(hit
* . » Fordamentol
theorem
ot caleovlus

\ f:t:xm“ = ;ﬁ(a)

Teohn?tue #1: Lnverse trons {'clm method

-1
X = Fx(U) where U ~ 26 0. 1)

Rousb idece on wln), javerce ‘\'Hw('olm metnod  worle -

Consider ony fonckion Fle) Phar soti-tiey P theee
olna-radcr‘.z?ns ryafcd':u of cd .

Let X = F.1Lu) where U~ U Lo, 1) .

L&t‘s

foy to

F
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Fad Fle.

Fls)=P[x¢5] = pl0
= Fy, (Fess)

=F (5)

o, 4.0
FU(«.) = i“‘; O&el

1, 21

oA



21

v
¢
v
&

S:M'\lavl// Fx(u) = F(ot) For cny 2.
Se, lay sc\'Hns X = F-‘(U)/ we  cun 3¢nuul'e X with

Ex. Suppece we wont to genevete on exponential RY with

Pam.mc“’w )\ . ()( ~ &L/\))

Firsr, recall  that A
Ae , =0 7
L= et
X O) O‘hl.lw:oﬁ S »
® &—Xn
J A e g\ t o 1 J x>0
F = * ’ =
o
o ot g
o, x <o A)\ ’ °
Inntom.’rion L), MATLAS
Now that we have Fxlor. The next step 1 to -(-'mé ¥ averse.
=N\iC
y =1-&

Swap
Fhe s C ..)V/  — Thucco/g we con set
=1- &

~Ay X = -: @)
& = 1=

cen be replaced b), &)
—>\y =A"(‘_&'} becawe 'h"?' hae
v same rclf

y= - Laee) —
Conclugion : To 3on¢rw\'¢ X~ &LX)J set X = -—;:\OUU wheve U~u(0,’).

To vw:{’y tre nwl'\-:nj RV, we way check b e ,?rlca\ Cc]f or Pcl/f

For eranmple, you can ovgv\oy & Fheovetical c&f
On Fhe same flo\' as the empiricol one to compore

*he‘n .

@amf;/;ca\ C.A'th r %cnelafcd b

Suppoe we ot to evalvate Fx(s) from our dake.
-5\

(Ir oovv excmple obave, theoret ro.“)r F)‘(.S) 2 41- &, )

- - I N
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By definition, Fols) = PLX £5].
Thy can be ¢a+:ma'\'¢4 From e Aoﬁa b’

s £
Fes) < PLx ss]y RX2 8F
3 X5
In 3&’\&’0&‘1 the empi/icm\ edf oY = is then stmfl/

he rvorw\-:on of X wvolues len Yhan or ecsval +o oC.

We ‘\’r/ On exomf\c with 'Four X wvalues.

?
}11'1 Note that
s O . .
—o vy O IY is a staircwe fuackion
H'z:’;\" (5:"\“&1 o what we saw ‘;Of

v
A

DA ducrete RV.)

‘\\\}/ 2) J'J-n'; occur ot Mt X

velves
3) Thke junr sixes ase all —l—
where n s the ftotal numloe”
. . X wvealves.
These observations wane F of

ecny to code o fuaction to {lo'r e em‘ﬁrica\ cdf a MATLASL,

@ Em pir cal rlf

/ /x“’ Hﬁoavam vel. Jt.un‘.
ﬁ‘l
area
> / =) A

conclusion: We can get The gmr'nr’.ca\ ')Af vie sca\::\’ tle
hito tom b I I
3 7 nA

Teohniogve R 2 ¢ Acceptance- Re jection Metned

See slides,

G&hcro-ﬂqs cont. RV  with '\4\‘;"\.11'& r-of{ofi'

Lr-'(’: Ak

a _ Oveo ~ ~
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Gchcrcuﬂv\s cont. RV with ‘.4:&.1—; ru"or*
r.n'(':ﬂ;H

2 / e o
\ _lu X", '," :.' "'

F:'\" e oreo

Corlt+ howe wﬂ‘-ofm A':ai'r'.Lu*eJ (h overs
nfinite ovec.

Avea under the arar\n of Wy pdf is 1
We con scale twe ?vo{h vu\':tal\)/ B)! ¢ Yo

cover |ouje.v avrec -

Ex. Suprore we wont to 3¢neva‘n a BV X whoe

2 “"}z
— e 0L X ¢ oo
Auwy={0r7 "~
DJ oherwise
- eC1)
Rccifc.: @ F:«A Y  whose ){r ) lenown o~d 30.-«1@5)(
-y OAJ sopeo-ry ‘or’;r Hhan e s.,(/w‘l' of )(

/ _ ¢ 2 7> e
Y"y) - 0. ote s w

F.‘,\ J c tveh that 7‘; lt.) 4 C V‘l:
/;, (&3]

@ Gererate N~ ){(

@ Generate QO ~ %(o,q)
@ 1 L O, e Xy

Otlermwise , retum to step @®

Fl’oJ?n_‘ e LCI"' C . Nole that \auﬁe volve o{c MeGins W
have Yo vedec_'\- many ro'm'ls.

So, we wont ¢ Yo be s~all.

MHoweves, we also need ¢ 7 ’[J . So,

Y
we $ hoold 'c:ﬂ* 'C.IC\J the maxinun
of 7{‘ / /‘( ond set ¢ to be that velve.

-I.’.'/i .2
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A

A T

[

= c_t/z -L’;:' +t
In ov’ e:o-mflcj é“’, ™ L - Z e

letJ -t [o7?

e
To meximie e '“+:"J
E S
Wwe went to waximize —t_zq-t

/{/\
~t+1 =0

T =1

max T = 2 [ . [ze
# /277 7
'\!uo'i‘

c = [&*

N,

The obove example wos solved mias N~ EL1). Lev’s +7
Y~ E(N). 2
7.ty

-t/2 . -t/ ¥2 %
e = = e
/ At A
Ae

ﬁétyt +At) =D

=<
7
1

mox 0LV’ when

-t A =0
£ =)\,
X =
The Lbfleéfona:aj maox valee s & , /a0 X =
A

A/t
Se, jiun o >~/ the bet ¢ =,—%6 .
Again, we want c Yo be oo small o, possible, N
So, we try to Find Fre bet A Yo minimize c.

1
MATLAG 3'-« A=1 which i the coue Fhat e consider

ortj:m\‘)/
Exercise - Sorfose we want to -y,ne\ra'l'a a RV X  whose
- >0
x & ”©<
4!.-:) = ’ ’ ’fc")
o, Ootherwise .

”
We will %gnua\'c X \9/ Usieg the acceptonce- rejectivg
metrod with Y~ £LA),

Lectures Page 6



@(‘°7~) Fiad /\,C thet  work .

D (407.) Find 1 bt XN o (fnat worke).

(show you. worle )

Solotion

\e-Ay >0

Le) Liy) = ne o T
~f ) otkrwisg .

P

/,'(lt) - *e't .t A

A, 14 Ae ™t x et
Note that if >\>f1, /XL_” — o©® ay t o,
7“,(})

(mox = o)

Seo, we onl)o consider O ALA.
The wmax valve of te vatio % occors ot t=1'J‘

i A

with co'fe’fbnd:'\j max value oF R
Al-\) e

. q
SoJ 3&\“» >\/ tre best ¢ is X("X)C‘

Conclusion: choose Cny YOXE ownd then

e hoose any ¢ >,)ILX .
1A e

(b) We then miaimize +e adbove c Yo 3&"' ‘e Q'Hmo‘ >\~

4
The v of XT:»\)C occwrs oot X:-iz-

wath co(l!)anJ:A3 ~mox volue of :cl'.
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