
Math question. What can you say about solutions of the following PDE
for a function F (x, t) on 0 ≤ t <∞, 0 ≤ x ≤ 1:

FttFx + FxtFt + 2F 2
t Fx = 0 (1)

with boundary conditions F (0, t) = 0 and F (x, t) increasing in x and1

F (x, 0) = 0.

Background story. In Lake Wobegon

all the women are strong, all the men are good looking, and all
the children are above average

and in this spirit the Lake Wobegon Math Society set up a journal which only
publishes papers whose quality is above the average of previously-published
papers. Then to avoid disappointing the author of the first rejected paper,
they set up a second journal which accepts papers according to the same
policy; and so on.

Math model. The quality U1, U2, . . . of successive papers are IID with (say2)
Uniform[0,1] distribution. After n papers have been published, there are
some random number Jn of journals established, and their average quality
of published papers are some random variables 1 > An,1 > An,2 > . . . >
An,Jn > 0. The n + 1’st paper is published in the journal i, for the smallest
i such that Un+1 > An,i; if no such i, then it becomes the founding paper of
the journal Jn+1 = Jn + 1.

Remark. If instead of the criterion using average quality we use “quality
of last accepted paper”, then the model becomes patience sorting.

Back-of-an-envelope analysis of the math model. For large n every-
thing should be deterministic to first order; so pretend n is a continuous
variable t. Consider

F (x, t) := number of journals at time t with average quality < x.

For a journal at time t whose average quality is x, write

n(x, t) = number of papers published

∆(x, t) = difference between ave quality of this journal and of next better journal.

1or maybe the time interval is −∞ < t <∞ and F (x,−∞) = 0. Whatever works.
2The distribution matters; another natural choice would be Exponential(1).

1



Clearly, to first order

nt = ∆ (2)

∆ = 1/Fx (3)

Moreover the growth-rate of average quality for this journal is

γ(x, t) = ∆×∆/2× 1/n

and a moment’s thought gives

Ft = γ/∆ =
∆

2n
. (4)

Eliminate ∆ to reduce to two equations

nt = 1/Fx (5)

Ft =
1

2nFx

and rewrite the second as

n =
1

2FtFx

. (6)

We now have
1

Fx

=
(

1

2FtFx

)
t

which rearranges to (1).

Remark. Analyzing the “best” journal is much easier; it accepts ∼ n2/3 of
the first n submissions in this Uniform[0,1] model;
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