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Initialization of Population of Task-Prompts and Mutation-Prompts

Sample

Let’s think step by step” + +

“INSTRUCTION:” + “Solve this math word problem” + “INSTRUCTION MUTANT = ° Make up a systematic answer that

makes you look quite clever”

Populate

Mutation Operators

P: "Make up a systematic answer that makes you look quite clever" 0.2
Direct Mutation EsCmationior |
Distribution Mutation
( P: "Draw a diagram representing the math problem" 0.4
Hyper Mutation Lamarckian Mutation
& P ="Let's think step through this maths problem"
Mutate mutation-prompt Generate" task‘prompz =Replace=J> 4 L E 0.1
from the "working out
Prompt Crossover
and
Context Shuffling P: "SOLUTION:" 0.9

Estimated fitness from a batch of training Q&A pairs

MIREOF &, — k7R TREZAZ A V] BLOER T o7 hofllt v b5z
b5 & Promptbreeder i3k = FDOEMEAKT D, F2=v MIEF, 2D

1 Chrisantha Fernando, et al. “PROMPTBREEDER: SELF-REFERENTIAL SELF-
IMPROVEMENT VIA PROMPT EVOLUTION” arXiv:2309.16797v1 [cs.CL] 28 Sep
2023
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Method LLM MultiArith* SingleEq* AddSub* SVAMP* SQA CSQA AQuA-RAT GSMSK
CoT text-davinci-003 (83.8) (88.1) (85.3) (69.9) | (63.8) (65.2) (389)  (56.4)

PoT text-davinci-003 92.2) (91.7) (85.1) (70.8) - - @39  (57.0)

B PS text-davinci-003 (87.2) (89.2) (88.1) (72.0) - - @25  (58.2)
s PS+ text-davinci-003 (91.8) (94.7) 92.2) (75.7) | (654) (71.9) 46.0)  (59.3)
7 PS PaLM 2-L 97.7 90.6 72.4 8.8 | 500 779 40.2 59.0
K PS+ PaLM 2-L 9.5 94.7 74.4 86.3 | 501 733 39.4 60.5
APE PaLM 2-L 95.8 822 7222 730 | 384 6713 457 779

OPRO PaLM 2-L - - - - - - - 80.2

PB (ours) PaLM 2-L 99,7 96.4 87.8 9.2 | 71.8 854 62.2 83.9

. Manual-CoT text-davinci-003 (93.6) (93.5) (91.6) (80.3) | (71.2) (78.3) 484)  (58.4)

%2 Auto-CoT text-davinci-003 (95.5) (92.1) (90.8) (78.1) - Z @L7n (51D
= PB (ours) PaLM 2-L 100.0 98.9 87.1 937 | 802 859 64.6 83.5

Promptbreeder (PB) & Chain-of-Thought (Manual-CoT, Wei et al., 2022). Zero-
shot CoT (Kojima et al., 2022), Program-of-Thoughts (PoT, Chen et al., 2022).
AutoCoT (Zhang et al., 2023b), OPRO (Yang et al., 2023a). Automatic Prompt
Engineer Zero-shot prompt (APE, Zhou et al., 2023). Plan-and-Solve (PS+) & &R
v 7 ML (PS, Wang et al., 2023b), 35X O PaLM 2-L (Anil et al., 2023) %
i LLM & LR L7z (APE, PSPaLM 2-L/PS+PalLM 2-1) Dt TH 5,
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