A How the models compared in B and C are built

combine the three specialists, three ways
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merge penalty
(accuracy lost relative to using each
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base model three specialists

the shared “textbook”;
no extra training

the base plus one small adapter each,
trained on one task family
(lists - strings - arithmetic)

“best specialist” = the best of the three,
chosen per seed

merged (average)

the adapters averaged;
every parent's contribution
is diluted
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merged (interference-aware)

changes on which the parents routed (kept separate)

conflict are dropped, then
the rest averaged (TIES)

each question goes to the
specialist that owns it;
nothing is averaged

All models share the same frozen base; only the small adapters differ. A verifier marks every answer right or wrong; accuracy is the share marked right.

Merged specialists beat the best single specialist

On hard tasks, keeping specialists separate beats averaging them

B Qwen2.5-0.5B (0.5 billion parameters), easy tasks, 5 training seeds c Qwen2.5-7B (7 billion parameters), hard tasks, 3 training seeds
$kk *
: S— . 0.7 - : . -
0.8 . . ns . r — e 1
ns ns 0 6 _ r T 1
> ! ! ! > Y ns ok
(@] (6] r T 1
© ©
5 0.6 5
9] 9]
v} v}
© ©
— —
o 0.4 1 [
— —
(] (]
> >
0.2
0.0 -
base best merged merged best merged merged routed
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I accuracy, mean over all task families I accuracy on the model's weakest task family BN accuracy, mean over all task families I accuracy on the model's weakest task family
brackets: paired t-test over seeds; * p<0.05 **p<0.01 ** p<0.001 ns not significant brackets: paired t-test over seeds; * p<0.05 **p<0.01 *** p<0.001 ns not significant
Disagreement between parents, measured Behavioural measures predict the damage;
before merging, predicts merge damage weight-geometry measures do not
D 39 specialist pairs (13 conditions x 3 seeds), Qwen2.5-0.5B E same 39 pairs; rank correlation with the merge penalty
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how often the two parents confidently disagree (measured before merging)

measured by asking the parents questions measured on the parents' weights



