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“We find that pre-training small LMs on child–caregiver 
dialogues somehow preserves formal linguistic competence 
and that Direct Preference alignment DPO) better captures 
conversational intent than PPO Proximal Policy 
Optimization), but neither improves formal language skills.ˮ

LLAMALOGUE 
(model trained on dialogue data, 
triplets of three consecutive 
turns)

MOT: oh yes . 
CHI: make it flat . 
MOT: okay .

MOT: what're you making ? 
CHI: a house . 
MOT: oh very nice .

MOT: what do you think that is ? 
CHI: eggs . 
MOT: eggs 

General Idea: simulating more fluent and contextually plausible spoken interactions between child and caregivers

DPO Direct Preference Optimization)
1. Naturalistic data 2. Synthetic data 🤖

PPO Proximal Policy Optimization) 
What constitutes a “successfulˮ communicative turn?
Experimenting with four reward functions:

▶ 1-gram BLEU Reward 
▶ Semantic Similarity Reward
▶ A quality score derived from an LLM Llama-3.23B
▶An uncertainty-based measuring LLM confidence in processing child responses

🤖  A teacher LLM simulates short 
child-like answer that shows 
understanding
of the caregiver utterance.

AUTOREGRESSIVE MODELING
Llama model trained on 10M of 
CHILDES tokens for 10 epochs. 

🤖  Prompt to Llama-3.23B
▶ Reward functions are computed
by comparing the teacher-generated responses to
the output produced by llamalogue when prompted 
with the same utterance.  

▶ Also the synthetic sentences used in the DPO 
dataset are generated with the same prompt.

DPO Finetuning

PPO Finetuning
▶ nltk to compute a smoothed unigram 
BLEU score BLEU1) between llamalogueʼs 
response and teacher reference answer 

Reward trends (for the appropriate and 
random sentences) 

▶ all-MiniLML6-v2 model from 
SentenceTransformers to compute the 
cosine similarity

▶ Olmo LLM generate numerical 
quality score (from 0 to 5) based on 
contextual appropriateness of child 
response 

▶ Confidence based reward 

compute normalized rank

linearly map it to a PPO reward

log-likelihood for 10 LLM-answers

Evaluation
BabyLM Challenge evaluation suite: both zero-shot and fine-tuning
Custom Benchmarks: dialogue minimal pairs, Zorro and lexical decision task. Results

BabyLM Challenge evaluation suite
1. Llamalogue underperforms the BabyLM interaction baseline on most 

formal benchmarks, except for entity tracking.
2. It scores lower on BLiMP and AoA prediction, with modest results on 

EWoK, COMPS, Super)GLUE, and wug tests (compared to other 
small-track submissions).

Custom Benchmarks
1. On dialogue minimal pairs task - that aligns with the pre-training goal of 

llamalogue -  it exhibits a clear advantage over the baseline.
2. Our model  achieves accuracy of 65.5% on Zorro, but is outperformed by 

the baseline.
3. Llamalogue also falls behind the interactive baseline on the lexical 

decision task.

These authors contributed equally

mailto:f.padovani@rug.nl
mailto:bastian.bunzeck@uni-bielefeld.de

