
Part of Understanding and Mastering Uncertainty

Closed-book overfitting 
(multiple config and metric testing)



Many ways to Impress Your Boss

PICK THE METRIC
Dataset and configuration 
fixed

PICK THE CONFIGURATION
Dataset and metric fixed

PICK THE DATASET
Configuration and metric 
fixed

ConfigurationsMetrics Test dataset



Every match sets a world record!
Southampton 1 – 1 Sunderland. 
A forgettable Tuesday night. 
The commentator still has this ready for the 88th minute:

RECORD
First left-footed header scored on a 
Tuesday in March since records 
began in 2003

RECORD
Longest spell without a corner in a 
match with exactly two yellow cards

None of these was a question before kick-off. 
The record was written after the match, by whoever looked hardest.



There is always a record

90
minutes to pick 
from

× 40
things to count: 
passes, shots, corners, 
saves, fouls…

× 200
ways to slice: 
name starts with S, 
red kit, on a 
Tuesday…

× 4
ways to be a 
record: most, 
fewest, first, longest

= 2,880,000 “candidate records” in one ordinary match. 



One test set, many questions
Configurations Metrics

Model A Accuracy

Model B F1 score

Prompt v1 Precision

Prompt v2 Recall

Temperature 0.7 Latency

… …

Same test set
n = 200

Every line is a “question” asked of the same data.
Ask enough, and one looks good by chance.



Two types of closed-book overfitting

1. We can “find” stories that do not exist (story playground)
2. We inflate estimates (inflated estimates playground)

And: Playground: upload your metrics, see what you can 
conclude

https://reliableai.github.io/playground/story_finder/index.html
https://reliableai.github.io/playground/multiple_hypothesis_testing/index.html
https://reliableai.github.io/playground/story_finder/






We have two instances of multiple hypotheses testing 
(also called Closed-book overfitting): 

1. We can “find” stories that do not exist (story playground)
2. We inflate estimates (inflated estimates playground)

And: Playground: upload your metrics, see what you can 
conclude

Two types of closed-book overfitting

https://reliableai.github.io/playground/story_finder/index.html
https://reliableai.github.io/playground/multiple_hypothesis_testing/index.html
https://reliableai.github.io/playground/story_finder/








Many ways to Impress Your Boss

PICK THE METRIC
Dataset and configuration 
fixed

Prompt v2 loses on accuracy 
and on F1. It wins on recall. 
The report leads with recall.

In football: pick the stat.

PICK THE CONFIGURATION
Dataset and metric fixed

Nine configurations tie with 
the baseline. The tenth is up 
four points. 
The tenth ships.

In football: pick the slice.

PICK THE DATASET
Configuration and metric 
fixed

61% on last quarter's tickets, 
72% on the demo set, 84% on 
the “curated” subset. 
The boss sees the 84%.

In football: pick the match.



Regression testing vs Multiple Hypotheses Testing

TRADITIONAL SOFTWARE
Running the same tests on every 
change is a virtue.

AI SYSTEMS
Running the same test set on 
every change is how you overfit.



Pre-registration: decide what 
“good” means before you look

What it is  —  writing down the goal, the metrics, the thresholds and the 
decision rule before the results exist, and not changing them afterwards
Why it matters  —  with 5 metrics, 3 datasets and 4 prompts, something is 
always good by chance

What it protects  —  the meaning of the result: a pre-declared target that is 
met is evidence; a target chosen afterwards is not
How we do it, conceptually: fill the dimensions table (goal, metrics, 
thresholds, baseline, confidence) and commit it before the first run

Still allowed  —  exploring the data afterwards is fine; label it as exploration 
and let it feed the next pre-registered experiment



Repeatability

Record everything needed to run the experiment again and get the same 
answer: data snapshot, model and version, prompts, parameters, code, 
evaluation script

If its not repeatable – it is hard to defend it

How we do it, conceptually: one experiment = one frozen bundle (data + 
config + prompts + code, all versioned and dated) – including the 
objectives. Ideally, re-run it before reporting to prove it reproduces



Thanks )


