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ABSTRACT

A measure that becomes a target stops being a good measure — and this is usually explained by saying that people
game the system. This paper writes down three ways it happens with nobody there at all. NO NEW
MATHEMATICAL THEOREM AND NO NEW STATISTICAL METHOD IS CLAIMED. First, selecting on a
noisy proxy picks up the noise. With a noise of unit size, taking the top thousandth by proxy gave a mean target of
2.378 against the 3.359 obtained by selecting on the target itself (Section 2). Second, this is the fence. With a light-
tailed error, optimising the proxy harder always improves the target. With a heavy-tailed one there is a best amount
of optimisation, and past it things get worse — under a Cauchy error the peak is 0.528 at the top fifth, and by the
top ten-thousandth it is 0.005, no better than choosing at random (Section 3). Third, the correlation itself stops
working in the tail. Even at a correlation of 0.99 the agreement at the top fell steadily from 0.901 to 0.765 (Section
4). Fourth, and this is the core. A proxy predicts the target and does not control it. At a correlation of 0.995,
observing the proxy at 2.5 gives a mean target of 2.477, while writing the proxy to 2.5 gives —0.0001 — the gap is

the whole of the value (Section 5).

Scope of this paper: NO NEW MATHEMATICAL THEOREM AND NO NEW STATISTICAL METHOD IS
CLAIMED — selection bias, the absence of tail dependence for a gaussian pair, and the distinction between observing
and intervening are all standard. Nothing is claimed about any institution, organisation or policy — what is treated is
only the mathematics between a proxy quantity and a target quantity. On Paper 183: that paper showed one table
carrying two correct answers and wrote that an arrow decides. The fourth root here uses that machinery unchanged
— not a new pattern but a report that the same pattern appears at the proxy. On a word: throughout this corpus fF15
has meant a character in representation theory (Papers 70, 152, 181); the proxy here has nothing to do with it. What is
added is separating the four roots by what breaks the link, measuring that the fence lies in the tail of the error rather
than its size, following the absence of tail dependence across five decades, and setting observation and intervention side

by side in numbers.



1. Notation and position

Call the quantity one actually wants to improve the target and the quantity one measures the proxy. Throughout, the target
is standard normal and the proxy is the target plus an error. Everything sampled was sampled for this paper, with sample

sizes stated.

Position: Paper 164 wrote that “probability” has four addresses and Paper 183 showed one table carrying two

correct answers. This paper stands beside them and measures the gap between measuring and improving.

2. Selecting on a noisy proxy picks up the noise

Verification 2.1: Target standard normal, proxy the target plus an error, two million points.

error size mean target, chosen by proxy chosen by target

0.0 0.1% 3.359 3.359

0.5 0.1% 2.996 3.359

1.0 10% 1.241 1.755

1.0 1% 1.890 2.667

1.0 0.1% 2.378 3.359

2.0 0.1% 1.503 3.359
(QED)

Observation 2.2

The harder the selection, the larger the share of noise among those selected. There is nobody here — no one

gaming anything, no institution, no intent. It happens because the proxy has an error.

3. The fence is the tail of the error, not its size

Verification 3.1: The same set-up with a normal error (light tail) and a Cauchy error (heavy tail), pushing the selection

harder.



normal error Cauchy error

50% 0.566 0.418

20% 0.991 0.528

10% 1.244 0.336

1% 1.885 0.024

0.1% 2.383 —0.007

0.01% 2.752 0.005
(QED)

Observation 3.2

With a normal error, optimising harder always improves the target: the column is monotone. With a Cauchy
error the peak is at the top fifth, and beyond it the target falls, reaching 0.005 at the top ten-thousandth —

no better than choosing at random.

Observation 3.3

What separates them is not the size of the error. In Section 2 the noise was raised to 2.0 and the column
stayed monotone. What separates them is the tail — with a heavy tail the very top of the proxy is occupied

not by cases with a high target but by cases whose error happened to be enormous.

Observation 3.4

So both “optimising is good” and “optimising is dangerous” are half-sentences. The full one is that how far
one may optimise is settled by the tail of the error. The fence stands in the same place, for the same reason,

as the one where Paper 157 broke least squares with a Cauchy error.




4. The correlation itself stops working in the tail

Verification 4.1: Draw eight million gaussian pairs with correlation p and measure how often Y is in the top g given that X

is.

p top 10% top 1% top 0.1% top 0.01%
0.50 0.325 0.128 0.057 0.015
0.90 0.689 0.542 0.442 0.381
0.99 0.901 0.850 0.810 0.765

Every row rests on at least 800 samples. (QED)

Observation 4.2

Even at 0.99 the agreement keeps falling towards the tip. A gaussian pair has no tail dependence — for any
p below one the agreement tends to 0 in the limit. This computation does not reach that limit and does not

claim to. What it shows is that five decades in, the agreement is still falling.

Observation 4.3

A correlation is measured in the middle. Optimising carries you to the tip. Where it was measured and

where it is used are different places — this is not even about error, it is about regime.

5. The core: a proxy predicts and does not control

Observation 5.1

Suppose the proxy arises from the target, the arrow running from target to proxy with P = T + 0.1¢.

Observationally the proxy predicts the target well, at a correlation of 0.995.

Verification 5.2: Four million points.



value of P samples observed E[T | P] intervened E[T | do(P)]

1.0 38645 0.989 —0.0001

2.0 8912 1.977 —0.0001

2.5 2789 2.477 —0.0001
(QED)

Observation 5.3

Seeing a high proxy means the target is high. Writing a high proxy moves the target not at all — the arrow

runs from the target to the proxy. The gap is 2.477 against —0.0001, which is the whole of the value.

Observation 5.4

This pattern is not new to this corpus. Paper 183 showed one table carrying two correct answers and wrote
that what decides is an arrow rather than an entry in the table. All that is added here is that the same

pattern appears at the proxy.

6. The census: what breaks the link

Observation 6.1

what breaks it how it shows verified here

regressional the error itself selection picks up noise Sections 2, 3
extremal leaving the measured regime correlation fails in the tail Section 4
causal the direction of an arrow predicts but does not control Section 5

adversarial somebody is there the proxy is moved directly not measured



Observation 6.2

Three of the four happen with nobody there. The explanation that people game the system fits only the

fourth. The first three need no intent and no agent: error, regime and an arrow are enough.

Observation 6.3

And the four call for four different responses. The regressional root calls for reducing the error or deciding
where to stop optimising, the fence being the tail. The extremal root calls for measuring again in the regime
one will use. The causal root calls for measuring by intervention — no amount of observation will do. The
adversarial root calls for reasoning about the other party. One name over four things makes one remedy

seem enough.

7. Conclusion

1. Selection picks up the error (Ver. 2.1): 2.378 against 3.359 at the top thousandth.

2. The fence is the tail (Ver. 3.1): monotone for a normal error, peaking at the top fifth for a Cauchy one.
3. Correlation fails in the tail (Ver. 4.1): even p = 0.99 falls from 0.901 to 0.765.

4. Predicting is not controlling (Ver. 5.2): 2.477 against —0.0001.

5. Three of them need nobody (Obs. 6.2).

Closing: When a measure is said to have broken the moment it became a target, the next question is what broke the
link. The error, the regime, an arrow, or an opponent. And in the first three there was never anybody trying to game

anything.
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