
Maximum likelihood Estimator : .

p.m.fi f- (x / b)
let Xi

,
Xi , . Xn be itd ✗ =p. d. f

PE PE ad
.

Likelihood function

Llp ; Xy . ,Xn ) = IT flxi / p)
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Suppose I = To / Xi , ,
X
,
) is a point at

which Llp; × , ,
. ¥) attains the maximum

as a function of b

⇒ I = maximum likelihood estimator off
( M - L. E.)
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Applications to Edge Probability of Eediis - Renyi

Recall (Friday) worksheet

cis choose u c- { 1,2>3,4 , 5} . = uniformly .

Cit A = designate an event in the



Experiment of tolling a die ,
whose

probability P = zc
6

[ ✗ = outcome of all of adic

RIX =D = Ys

① ( ✗se) = 21s = 7C

IP lxss) = 31s

P ( ✗ EU ) = 416

IPC ✗ ED =5/⑥ @5) ]

Review - Eediis - Renyi Graph Gln#
- late 40's - application, in network

- well studied - simple to understand .

• ✓ = 41 , . .

,
n)- E E VXV

= dti.it/i,jc-vt
• i - i w.pt

Chace an edge wilt probability b)

Can be
- each verten i C- V = connected to n-1

vertices



So the an ncn-1 ) possible edges
I

expected nonbr of edges :- nG¥b
in F- edits tdensi

Ciii) went to each edse in

- Rolled the die

- it event A occurred then Placed

an edge ; otherwise not
.

[ construction]
↳ graph and Adjacay matrix

Quest: - From the graph Gln
, Ig )

Can we

estimate se ? [ n=io]

Arising . let E be number of edges in GG , } )

É€ n -1 edges wap . f

- performing nCn÷ trials with success

probabilities D= %



- F- = # of successes in nl trials.

E ~ Binomial Cn
, %)

likelihood for E

Lexi E) = (÷÷ ) Eli -÷i÷
" -E

i. Given F- : - Find of such that

LCx*
,
E) = man Haj E)

05N C- 6

Take logarithm

Text _=tog( Lexi E ) ) = log ( n¥¥ ) + F- 109% )

+ 4%-1 ) -E) lost 1-%)

Tix
= E. £ . § +4¥ ) -E) ¥ (%)



Set Text → ⇒

E- = C -E) f. Ig
⇒ t÷ = n÷¥ -1

6-

⇒ I = Ma-D

246 TE

⇒ x=

i. x*=
1n2,,

is MLE for re in GG
,} )

it there an E - edges .

Eg : - Suppose E = 7 ⇒ ✗
*
= 8¥ = 1¥21n = 10

Estimate for a =L
.



Question 2 : .
Consider GG

. In ) far too .

and n - large .

• let dn = degree of a

uniformly chosen vested .

. what is his ⑦ (dn=k) = ?
n→o



Veritasiun.

• 6- known I - I - understood

• 5- unknown I--M u t
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↳
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. 2n E - J

- .

g-
c-

do

↳
• = .

.LI Fears Simbk
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Ul- ' il ) g-
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.
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