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z, ~ani’* 1 is the Levy index

@ependence of records on the jump distribution ?
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r; = T;—1+1; Where the jumps 7;s are i.i.d. with PDF p(7))
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RW with a s =" n

Mean number of records of y,: (R,) = Zrk = Z q_ (k)
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(Generalized) Sparre Andersen

2 '725._'
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What about the full distribution of R,, ?
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Renewal approach to records of RW

Joint distribution of

Rn77_177_27 i 7TRn—17An [4

Two main objects:

@ Persistence (or survival) probability
q— (k) =Pr(y1 < yo,y2 < Yo, ", ¥k < ¥o) indep. of o

@ Distribution of first-passage time (from below)
f-(k) =Pr(y1 <wo,y2 <¥o,"** ,Yk—1 < Yo, Yk Yo)
=q_(k)—qg_(k—1) indep. of yg



Renewal approach to records of RW

Joint distribution of

Rn77_177_27 i 7TRn—17An

—

Pl”(Rn == L] :€1,°°° s Tom—1 :ém—lyAn — CL) — P(E,m,n)

P(Z m,n) = f-(1)f-(l2) -+ f-(bm-1)q-(a)d (mz: lr, + a,n)
/ \ k=1

/ \
first passage proba. survival proba.
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(for symmetric jumps) = |1 — /1 — z|
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Proba. distribution of the number of records

@ By “Vinverting” the GF (for symmetric jumps):
Majumdar, Ziff 08

2n — 1
P(m,n):<n m —+ )2—2n—l—m—1’m§n_|_1
n
For /PRI Gt ¥ bk O e St . -,
: A ) ~ — — | , go(z) = —=e 3T
orn \/ﬁgo /n 90 NG
@ RW with a Majumdar, G. S., Wergen "12

1 m
P(m,n) = —559c (nﬁ(c))

e.q. for /' =HENEIC) = 15

ge(x) = 3%/%Ai (3$3>

0(c)




Statistics of the ages of records

sym. RW




Statistics of the ages of records

sym. RW

n

~ v

@ Typical age of a record: /iy, ~ R



Statistics of the ages of records

sym. RW

@ Typical age of a record: /i, ~ <£’> ~\/n

@ What about the longest or shortest age of a record ?



Statistics of the ages of records

sym. RW

@ Typical age of a record: /i, ~ <£’> ~\/n

@ What about the longest or shortest age of a record ?

® What is the proba. that the current record

IS the oldest one ?
Godreche, Majumdar, G. S., ‘14



Statistics of the ages of records

sym. RW

@ Typical age of a record: /i, ~ <£’> ~\/n

@ What about the longest or shortest age of a record ?

® What is the proba. that the current record

IS the oldest one ?
Godreche, Majumdar, G. S., ‘14



Statistics of the ages of records

sym. RW

Q(n) = Pr|A, > max(m, 72, "+ ,Tm-1)] = ?



Statistics of the ages of records

sym. RW

Q(n) = Pr|A, > max(m, 72, "+ ,Tm-1)] = ?

Q(n) 153 Z Pr [An > maX(7-177-27 g ¢ 7Tm—17Rn 3B m)]

m>1



Statistics of the ages of records

sym. RW

Q(n) = Pr|A, > max(m, 72, "+ ,Tm-1)] = ?

Q(n) 153 Z Pr [An > maX(7-177-27 g ¢ 7Tm—17Rn 3B m)]

Q(m,n)







Statistics of the ages of records

Q(n) = » Prl[A, >max(r1,72,* ;Tm—1, Rp = m)]

T g RS b
Q(m,n)
Q(m,n) = S: Z PrRs = 1l =t B et U e 8 A, — @)

a>0 61 m 1= =11



Statistics of the ages of records

Q(n) = » Prl[A, >max(r1,72,* ;Tm—1, Rp = m)]

m2>1 A T i
Q(m,n)
a a
:S:S: Z E(Rn:m,’]'l 2617"',7—7’)1—1 :ém_l,An
a>0/41=1 bm—1=1 B

2.

P(l,m,n)



Statistics of the ages of records

Q(n) =Y Pr[A, > max(r1,72,** ,Tm—1, Rn = m)]

G e T S
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i . s 4
Q(m,n)

YS‘ Z PrR =TI =0 el Tm—lzgm_l’A":a)
— 4 G
050 41 N — 1 B o &

P(0,m,n)

with P(I.m,n) = f_(41)f— () - f—(b_1)q—(a)d (Z 0, + a,n)

Generating Z 2"Q(m, n) Z (Zf )m g_(a)z"

function 0 B 0F 1
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Q(n) =Y Pr[A, > max(r1,72,** ,Tm—1, Rn = m)]

i By e
Q(m,n)
Q(man) = S: S: Z E(Rn = T, = 617'” o gm—laAn :ﬁ
a>0/01=1 i =1 —
P(¢,m,n)
m—1
with P(l,m,n)=f_(L1)f-(ls) - f-(lrn_1)q_(a)d (Z s —|—a,n)
.
m—1
Genera’ring Z Z"Q(m, n) Z (Zf ) q_(a)z®
function n>0 P 0L\

p m—1
> 2"Qn) =) ZE NGRS (Z f<€>z£> q-(a)z*
n>0 n>1 m>1 >O m=>1 \4=1
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For symmetric RW
1 [2k
- (k) = Q—(k) Fo(k) = a_ (k) =g (k — 1)
One finds




Statistics of the ages of records

Q(n) =Pr|A, > max(m,72, - , Tm_1)]

0.626508...

10 20 30 40 50 60 70 80 90 100
n

Godreche, Majumdar, G. S.,’14 lim Q(n) = Qx

n—oo



Statistics of the ages of records

Q(n) =Pr|A, > max(m,72, - , Tm_1)]

0.626508...

10 20 30 40 50 60 70 80 90 100
n

Godreche, Majumdar, G. S.,’14 lim Q(n) = Qx

n—oo
-, 1
o2t — d = 0.626508. . .
@ /0 Y v eterf\/x



Statistics of the ages of records

Q(n) =Pr|A, > max(m,72, - , Tm_1)]

0.626508...

10 20 30 40 50 60 70 80 90 100
n

Godreche, Majumdar, G. S.,’14 lim Q(n) = Qx

n—oo
-, 1
co = d = 0.626508 . . .
¢ /0 Y v eterf\/x



New observable...new universal constant




New observable...new universal constant

Q1(n) = Prjm ZldEX(1s, <+ , Tr/ Sl



New observable...new universal constant




New observable...new universal constant

| B 0 erf (\/x)
= — |14 = = 0.962641 ...
- ﬁ( +2/0 x1+mewex~f(ﬁ)> S

Godreche, Majumdar, G. S.,’14
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@ High sensitivity to the definition of the age of the last
record
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1 E divil
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@7 (o0) 2 /0 g Vrx3/2 e® erf (\/1) 7




