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Experiments on Downstream Task

The Effect of Head and Feature Simulation

1.The Transformer Performance 
with Hidden Size, Attention Head, 
2.Attention Hidden Size Per head.
Hidden Size Determine the 
maximum number of Attention 
Patterns.
3.Attention head Number 
Determine the Independence of 
Attention Pattern and Value 
Embedding.
4.Attention Hidden Size Per Head 
Determine the Independence of 
Attention Pattern and the matrix 
�� 

Example: x_i = [a b] x_j =[c d].--->2-
dimension
Attention Pattern: 1) ac; 2)ad; 3) bc; 4) bd---4 
Attention Patterns

W_1= [1 0]    W_2= [0 1]  W_3= [0 0]  W_4= [0 0]      
             [0 0]                 [0 0]               [1 0]               [0 1]
With 4 attention head, the attention patterns 
are independently for the value embedding

Method
Apply the convoltion operation on query, key and value 
embedding, mapping the shape from [B H T D] to [B H’ 
T D].
Also apply Fully-Connect Operation to map key and 
value from [B H’ T D] to [B H’ T D’]
Finally, apply Parameter-Efficient Attention Aggregation

The Effect of Non-Linear and Head Number

If hidden size per head is 1: x_i = [w1*a+w2*b] 
x_j =[w3*c+w4*d] 
The Attention Patterns: w1*w3*ac; 2)w1*w4*ad; 
3)w2*w3*bc; 4) w2*w4*bd
With Hidden Size Per Head as 1, appenratenly, 
the Attention Patterns are dependent


