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First, visit this site: http://kskedlaya.org/putnam-archive/putnam2012stats.html. The table gives
the data in the following format: Score n, and average rank of participants with score n, An. This is not
enough information to precisely determine, in general, how many participants scored a particular score, Pn;
only in special situations, like at the top of list where the scores are spread out and uncommonly obtained, or
if a score was not obtained at all. However! It is possible to compute bounds on the number of participants
with a particular score, and therefore we may provide an upper bound on the median score of the competition,
and if things are nice enough, we may give the value of the median. Here we go.

It is common (enough) knowledge that the median score of the Putnam is almost always no bigger than
1, out of a maximum possible score of 120. Let us observe the lowest scores, and see if we can provide
reasonable bounds for Pn. We’ll denote a lower bound for Pn by bn, and an upper bound by Bn.

Score n Average Rank An

5 1718
4 1722
3 1731
2 1784.5
1 1927
0 3149.5

Table 1: The bottom six rows of the table.

It turns out that while we could start from the top of the table, and obtain explicit bounds all the way
down, we can bound things well enough starting from near the bottom, especially because we can kind of
guess from the value of A0 that it should be pretty close to the bottom.

First, look at n = 4. A score is only listed if at least one participant scored it, so there is the chance
that only one person scored 4, hence b4 = 1. To get an upper bound B4, we use the same logic to get
b5 = 1, and observe that there cannot be strictly more than 7 participants who scored 4: if there were, then
the average rank for participants who scored 5 must be better (ie. a smaller number rank is better) than

1722− ( (7−1)
2 ) = 1718, and that’s a contradiction. Hence B4 = 7. In summary, b4 = 1 ≤ P4 ≤ 7 = B4.

Using the bounds for P4, we can obtain bounds for P3. Since b4 = 1, we can have up to 82̇ + 1 = 17
participants who scored 3 (this number is not bounded lower on the other side, using this logic), so that
B3 = 17. Since B4 = 7, we could have as few as (8− 3)2̇ + 1 = 11 participants scoring 3, so b3 = 11. Thus
b3 = 11 ≤ P3 ≤ 17 = B3.

We now bound P2. The .5 means that P2 is even, and the ranks are distributed to the left of 1784 and
the right of 1785. Since b3 = 11, we have that P2

2 ≤ (1784− (1731 + 5)) = 48, so B2 = 24̇8 = 96, and since

B3 = 17, we have that P2

2 ≥ (1784− (1731 + 8)) = 45, so b2 = 24̇5 = 90. Thus b2 = 90 ≤ P2 ≤ 96 = B2.

Continuing similarly, we note that P1 is odd, and then see that since B2 = 96, we have P1−1
2 ≤ (1927−

(1784 + B2

2 )) = 95, which gives b1 = 191. Then as b2 = 90, we have P1−1
2 ≥ (1927− (1784 + b2

2 )) = 185, so
B1 = 185, and thus b1 = 185 ≤ P1 ≤ 191 = B1.

Finally, we come to P0, the moment of truth. P0 is even, distributed around 3149 and 3150. We have
P0

2 ≤ (3149 − (1927 + 185) = 1037, so take B0 = 2074, and we have P0

2 ≥ (3149 − (1297 + 191)) = 1034,
so take b0 = 2068. Thus b0 = 2068 ≤ P0 ≤ 2074 = B0. What does this mean? Well, it means that there
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were between 3149 + b0
2 = 4183 and 3149 + B0

2 = 4186 participants in the Putnam competition, but more
importantly, for any value of P0 between b0 and B0, we have that the fraction of participants who scored 0
out of all participants is less than 1

2 . Thus the median cannot be 0. Eyeballing the fraction of all participants
with scores less than or equal to 1 out of all participants, we see that it is indeed greater than 1

2 , and hence
we can conclude that the median score on the 2012 Putnam was 1.

But I got a score of 2, so I’m happy.
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