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Ø Motivation Ø Three Main Obstacles of Identical Initialization

Ø Empirical Results

At present, Xavier initialization is widely used, however:
• Insufficient stability:
 - cannot train deep models;
 - cannot support BN-free networks.

• Slow convergence:
 - cannot satisfy dynamical isometry.

• Random values:
 - hard to perform stably.

Solution: Identity Matrix

A sample of Xavier

IDInit can achieve the fastest convergence among the baselines,
which demonstrates its significance in accelerating training.

Overview of IDInit

Convergence ability of IDInit

q Convergent Problem: Difficulty on converging to
matrix with negative eigenvalues.

q Dead Neurons: Direct using the zero matrix will cause
dead neurons.
Solution: Using small values 𝜀 and −𝜀: For a matrix production,
results can be calculated as , thus

Solving dead neurons

Solution: The problem can be solved by SGD optimization.

Solving Convergent Problem

Solution: Padding identity matrix can solve the problem.

q Rank Constraints : Direct dimension-increasing matrix 
may face a rank constraint problem if padding zero values.

Breaking rank constraints

The hyperparameter experiment on Cifar10

Results of BERT-Base
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