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Test Assertions con�rm the code does what it
should. Writing good ones is demanding.

Fine-tuned code models can write them. 
(Fine-Tuned CodeT5-large, 770M) leads by exact-
match accuracy [1].

Developer want ef�ciency&fault-detection capability

char last(String s) {
  return s[s.length-1];
}

@Test void testLast() {
  char res = last("abc");
<ASSERTION>
}

▾

assertEquals(res, 'c');

How does model size in the �ne-tuned CodeT5
family affect assertion generation quality and
ef�ciency?

How do �ne-tuned CodeT5 models compare to
larger code-speci�c LLMs on assertion generation
quality and ef�ciency (  3B / 7B /
14B)?
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•  from 
(GitBug-Java), �ltered from 55.

• Each task masks one assertion; kept with its test pre�x and a
heuristic .
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• CodeT5: focal <SEP> masked test in a tight 
window (106 inputs truncated).

• Qwen: same context, 32K window — no truncation needed.
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• CodeT5: Pytorch, top-1 prediction only.

• Qwen: 4-bit via Ollama, nondeterministic — 
. 
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•  (ALL operators) vs. a human and a no-oracle baseline.

• Generated assertion appended; scored only if it compiles &
executes.

60M

base 220M 0.87 GB

large 770M 2.89 GB

3B 3B 1.90 GB

7B 7B 4.70 GB

14B 14B 9.00 GB

 → assertion compiles when appended  · 
 → it passes on the correct program  · 

 → share of injected faults killed (primary).
Ef�ciency is measured by  and 

.

% of mutants killed · 10 projects · higher is better. Bars start at 44,
not 0, which is the mutation score of test pre�x only.

Fine-tuned CodeT5 Qwen2.5-Coder

% of generated assertions that compile · higher is better

base

large

3B

7B

% of compiled assertions that pass on the correct program

base

large

3B

7B

• Within CodeT5, mutation scores are  (46.0–
46.2) — the .

• All CodeT5 variants 

• Only  leads by , and that edge sits in just
 projects.

GB held in memory during inference · lower is better
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7B

CodeT5-small compiled more often due to staying closer to
the test pre�x and not assuming non-existent symbols
exist in somecases where CodeT5-base and CodeT5-large
did.
   CodeT5-small vs. CodeT5-large: it gives the same quality
at  inference and ; vs.
Qwen-14B it trades just  of mutation score for 

 inference and  (0.24 vs. 9.00 GB). 
  Moreover, when looking at the union of mutant killed
between Qwen-14B and CodeT5-small, CodeT5-small
recovers 73% of the mutants killed.
  Qwen-14B advantage is in two projects; one memorized
constant recall, and better hashcode computation
reconstruction from the focal method using the assertion.

CodeT5 achieves most of the performance of
Qwen-14B, at 38x smaller memory footprint and a
median inference time of 0.21s.

[1]  S. Primbs et al., "AsserT5: Test Assertion Generation Using a Fine-Tuned Code Language Model," AST, 2025.
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