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Model Merging

Definition: Considering a pretrained model 𝑊0 and a set of 

finetuned models 𝑊𝑖 𝑖=1
𝐾 with corresponding downstream tasks 

𝐷𝑖 𝑖=1
𝐾

.

Our goal is to merge all K models into a unified model 𝑊𝑚𝑡𝑙

without redundant retraining. The unified model 𝑊𝑚𝑡𝑙 should 

perform well on all downstream tasks.



Baseline: Task Arithmetic

Task Arithmetic[1]: Considering a pretrained model 𝑊0 and a set of 

finetuned models 𝑊𝑖 𝑖=1
𝑘 with corresponding downstream tasks 

𝐷𝑖 𝑖=1
𝑘 , the task vectors 𝜏𝑖 𝑖=1

𝑘 are defined as 𝜏𝑖 = 𝑊𝑖 −𝑊0.

Task vectors can be applied to 𝑊0 with a scaling term 𝜆, i.e.,𝑊𝑚𝑡𝑙 =
𝑊0 + 𝛼σ𝑖 𝜏𝑖, which allows to control the behavior of the edited model 

via simple arithmetic operations on task vectors.



Knowledge Conflict

Definition (for task arithmetic): the increase in task-specific loss 
incurred by incorporating other task vectors.

For a given task k, associated with the loss function ℒ𝑘(. ), the conflict 
introduced by another task vector 𝑇𝑖(𝑖 ≠ 𝑘) is quantified as: 



Knowledge Conflict



Isolating Knowledge Conflict

Theorem 4.4 (An Upper Bound on Knowledge Conflict):
Suppose that within the range of model merging, the function of layer l 
is 𝛾𝑙-Lipschitz continuous with respect to its input, and the loss function 
L is 𝛽-Lipschitz continuous with respect to the final output of the 
network. Then, the knowledge conflict follows:



Objective

We propose to balances two objectives: 

(1) Minimizing interference between tasks;

(2) Preserving the knowledge encoded in task vectors.



For Linear Weights

We introduce a removal basis 𝐵𝑘, such that the trimming projector 

Φ𝑘 𝑇𝑖 = 𝑇𝑖 − 𝑇𝑖𝐵𝑘𝐵𝐾
⊤ maximize the following objective:

The optimal basis of 𝐵𝑘 is constructed from the top-𝑐 eigenvectors of 

the matrix:
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Experiments

◆Only need 3 or 4 samples 

for each task.

◆Robust to the value of 𝛼.
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