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Citation Distribution

ISI: 783,339 papers, 6,716,198 cites, 〈n〉 = 8.57.

1 paper cited 8907 times
64 papers >1000 times

282 papers >500 times
2103 papers >200 times

633391 papers <10 times
368110 papers 0 times!

PRD: 24,296 papers, 351,872 cites, 〈n〉 = 14.48,
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Analysis of Citation Data

If the citation distribution has the form

P (n) ∼ n−µ with µ > 2,

then the number of cites of the most popular

paper is determined by
∫

∞

nmax

n−µ dn =
1

N
.

This gives nmax ∼ N1/(µ−1).

kth most popular paper has

(

N

k

)1/(µ−1)

cites.

Zipf plot: # of cites of kth ranked paper vs. k:

n(k) ∼ k−1/(µ−1).



Space-Time Traffic Evolution
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Dimensional analysis: BKR (1994)

Q+(v) =

∫

∞

v

P0(v
′) dv′ fast car probability

Q−(v) = 1 − Q+(v) slow car probability

Then

n(v) ≈

∞
∑

k=1

k Qk
+ Q− = Q+/Q−

∼ v−(1+µ) for P0(v) ∼ vµ

This gives: n(v) ∼ v−(1+µ) ∼ ` ∼ vt

Basic result:

n ∼ tµ+1/µ+2 v ∼ t−1/(µ+2)





City Population Dynamics

Migration/Growth Model

Migration:

ci + cj
K(k,l)
−→ ci+1 + cj−1 i > j

with K(ai, aj) ∼ aλK(i, j).

Demographic growth:

cj
jγ
−→ cj+1

Basic Fact:

small cities shrink, big cities grow


