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Why is prompting hard?

Understanding Prompts on Binary Sequence Predictors
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Prompting isn't easy

We quite often find it hard to prompt with intuition
Optimized prompts may appear unintuitive
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Prompting as conditioning a sequence predictor

Latent: p(T) In theory: Bayes predictor is the optimal predictor given p
Conditional:  p(z.7|7) pB(z1T|81:0) = / p(x17|T, s1.2 )dp(7|s1:1)
Prompt: S1:L In practice: Neural predictors trained from finite datasets from p
Sequence: X1.T

po(z1r|s1.L), 6 <« 0+ ~yVglogps(xi.)
With enough training: Do — DB [Ortega+ 19; Mukulik+ 20; Genewein+ 23]

Downstream task distribution g, the optimal prompt top to length L is:

X

§; = argmax Eq(err) llog pB(z1.7|81.1 )]
S1:L EAL, LSLmax



Suppose you have a binary sequence predictor...

Minimalist approach: consider coin flip sequences

Pretrain with p(7)
Test predictive log-likelihood with g(1)
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e Bayes predictor in closed-form

Prompt (length L) pp (1|51 ) = / p(zrr|T, s1s)dp(r]sir)

7=0.2: 01010100101000001...
T=0.7: 10111111010111111...

e Prompts in counts: (#0s, #1s)

Question: What's the best prompt to generate 70% 1s in the ?



Counter-intuitive prompts in simplest setup

Task: generate a prompt that will induce 70% 1s in the sequence
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Optimal prompts can be intuitive

Task: generate a prompt that will induce 70% 1s in the sequence
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Optimizing on neural predictors p,

Give N sequences from g, how often can we find the 1111... prompt?
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Binary in-context learning task
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Why is prompting hard?

Unknown pretraining distribution => Unintuitive prompts

T h a n k yo u (from a Bayesian perspective)

Come to our poster #170 @ 3pm

e Information-theoretic interpretation of optimal prompts
e Non-convergence of prompt optimization
e Real LLMs and IMDB dataset
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