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A.1. PGF Calculation and Heatmaps

We provide a pseudo-code to compute the Perfection Gap Factor in Algorithm 1. The goal of the metric is to quantify how
much of the remaining achievable performance a model recovers through finetuning.

Algorithm 1 Pseduo-code to compute Perfection Gap Factor.

Require: Baseline accuracy Apase, finetuned accuracy Ay, ceiling U, small constant ¢
Ensure: PGF value

1A+ Ay — Apase > accuracy change
2: gap < U — Apase + € > remaining room to improve
30 p <+ A/gap > PGF definition
4: return p

We also provide PGF heatmap for the 13 tasks with mean PGF and standard deviation, alongside transferability and
malleability in Figure A.2, Figure A.3, and Figure A.4, for 3B, 7B and 32B, respectively. We note that the standard deviation
remains consistently small, suggesting that the results are stable rather than driven by noise.

A.2. Accuracy Heatmaps

We also include accuracy heatmaps for all 13 tasks, reporting both the mean and standard deviation, in Figure A.5, Figure A.6,
and Figure A.7 for the 3B, 7B, and 32B models, respectively. These summaries highlight how performance varies across tasks
and model scales, and the accompanying standard deviations indicate the degree of variability in the underlying measurements.

A.3. Task Category Trends

In Figure A.9 and Figure A.8, we plot the negative transferability and negative malleability respectively. Unlike the positive
trends, we observe a sharp negative transferability and malleability in Qwen2.5-VL-7B model. On an average across models,
low-level and image-level tasks exhibit the highest magnitude of negative transferability. High-level and crop-level tasks exhibit
the highest magnitude of negative malleability. Additionally, we provide the heatmaps for transferability and malleability
across all the task categories in Figure A.10, Figure A.11 and Figure A.12, for model sizes 3B, 7B and 32B respectively.

A.4. Cliques across Model Sizes

Table A.1 lists the positive and negative cliques identified across all three model sizes. In addition, Figure A.13, Figure A.14,
and Figure A.15 visualize the largest positive and negative clique for the 3B, 7B, and 32B models, respectively. We note that
32B variant has the largest positive clique of size 9.
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Figure A.2. PGF Heatmap for Qwen-2.5-VL 3B.
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Figure A.3. PGF Heatmap for Qwen-2.5-VL 7B.
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Figure A.4. PGF Heatmap for Qwen-2.5-VL 32B.
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Figure A.5. Accuracy Heatmap for Qwen-2.5-VL 3B.
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Figure A.9. Average negative transferability trends across granular and perceptual levels.

A.S. Implementation Details

All finetuning experiments are performed on 8xA100 GPUs 40GB using the opensource Qwen repository”. DeepSpeed [13]
ZeRO-2 is used for Qwen-2.5-VL 3B and 7B, while DeepSpeed [13] ZeRO-3 is used for Qwen-2.5-VL 32B, all with mixed-
precision. Batch size is set to 16, weight decay as 0 and warmup ratio of 0.03 with cosine decay learning rate scheduler. For
finetuning, LoRa rank is set to 8 and « is set to 16 for all tasks. Task-wise training details are mentioned in Table A.2. We
utilize the GPT-4.1 model for extracting responses from model responses and the evaluation is performed using the official
code provided by the BLINK benchmark .

A.6. Effect of Training Steps on PGF

In Figures A.16, Figure A.17 and Figure A.18, we examine the impact of finetuning steps on transferability using Qwen2.5-VL-
3B. These heatmaps show that with increasing number of steps, average transferability increases monotonically. This behavior
is expected as additional optimization amplifies the model’s deviation from the original checkpoint, strengthening transfer
signals. While the absolute PGF values change with training duration, the qualitative structure of the transfer patterns remains
stable across ablations, indicating that the relationships among tasks are largely preserved even under longer finetuning.

*https://github.com/QwenLM/Qwen3-VL
fhttps://github.com/zeyofu/BLINK_Benchmark
*https://huggingface.co/datasets/keremberke/painting-style-classification
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Figure A.10. Qwen2.5-VL 3B category wise heatmaps

Clique Type Model Size Cliques
{AS, RR, VS}, {MR, RR, VS}, {RD, RR, VC}, {FC, RD, RR},

3B {MR, RD, RR}, {RD, SC, VC}, {FC, JG, OL}
Positive B {MR, RD, RR, VS}, {MR, RR, SR}, {AS, MR, RR},
{AS, MR, OL}, {CN, MR, OL}
32B {AS, CN, FC, JG, RD, RR, SR, VC, VS}, {AS, CN, FD}
3B {AS, CN, OL, SR}, {CN, D, OL, SR}, {CN, FD, JG, SR}, {OL, SR, VS},
{AS, FC, SR}, {AS, OL, SC}, {AS, OL, VC}, {FD, OL, VC}
Negative 5 {CN, FC, JG }, {ED, JG, SC }, {FD, SC, VS},
{CN, SC, VS}, {CN, JG, SC}
32B {FD, MR, OL, SC}

Table A.1. List of all positive and negatives cliques for all model sizes (3B, 7B, 32B) for Qwen-2.5-VL.

A.7. LoRA Weights Analysis

In this section, we analyze the cosine similarity of LoRA-finetuned weights across tasks to assess whether certain tasks induce
more similar parameter updates, thereby revealing shared structure or transferable representations. For this analysis, we focus
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Figure A.11. Qwen2.5-VL 7B category wise heatmaps

on the output projection weights from the final layer, as they exhibited the highest variance across all the layers. Figure A.19,
Figure A.20 and Figure A.21, show the resulting heatmaps for Qwen2.5-VL 3B, 7B, and 32B, respectively. Across all models,
the strongest similarities appear among the Visual Similarity, Jigsaw, and Art Style tasks. We hypothesize that this arises
because these are multi-image tasks, requiring comparable skills such as reasoning over pairs of images, assessing similarity, or
aligning image composition. Consistent with the model-size trend, the 32B model exhibits the highest overall cosine similarity,
suggesting stronger cross-task alignment in larger models. Interestingly, the 3B model shows higher similarities than the 7B
model, which may be attributable to architectural differences: the 3B variant has 35 layers, whereas the 7B has 27 wider layers.
A deeper interpretability analysis of these task-induced representations remains an avenue for future work.

A.8. Generalization to Other Models

We further assess whether the transfer patterns observed in Qwen2.5-VL models generalize to other VLM architectures by
repeating our experiments on Llaval.5-13B. In Figure A.22, we illustrate the PGF heatmap across BLINK tasks using the
Llaval.5-13B model. Qualitatively, we find that Visual Similarity, Art Style, and Jigsaw again form a coherent positive-transfer
clique, aligning closely with the structure observed in Qwen2.5-VL. Likewise, Relative Depth consistently emerges as a
sponge task, reinforcing its model-agnostic sensitivity to finetuning across architectures.

A.9. Task Graph Visualizations

We provide an ablation on the percentile of edges shown for visualization of the task graph in Figure A.23. We ablate on the
Qwen-2.5-VL 32B model and provide visualizations for 25th, 50th, 75th and 100th percentile of edges.
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A.10. PGF with Best Performance Ceiling

To examine how the choice of ceiling U influences PGF, we replace the original ceiling with the best observed performance
on the target task. The resulting effects are demonstrated in Figure A.24, Figure A.25, and Figure A.26. As expected, these
plots exhibit a sequence of PGF scores equal to 1 along the diagonal, since direct supervision typically yields the highest
performance.

A.11. Broader Impact

Vision Language Models (VLMs) are increasingly being deployed in real-world systems like robotics, surveillance, autonomous
vehicles, etc. Deploying VLMs in these critical domains requires a comprehensive understanding of the impact of finetuning
on various tasks. Our findings demonstrate, for the first time, how finetuning on one task impacts performance across other
tasks. This may help directly help practitioners design efficient and reliable finetuning pipelines. For example, identifying
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Task

Description

Source Dataset

Hyperparams

Given a reference image alongside
two alternatives, identify the image

15,914 examples,

Visual Similarity most visually similar to the refer- DreamSim (Nights) [5] %:goliteps,
ence.
Given an image, a counting-related 250k examples,
Counting question, and 4 options, choose the TallyQA [1] 1 epoch,
correct answer. le-4 Ir
. . . . . . 210k examples,
. Decide which of two specified points  Depth in the Wild
Relative Depth . . 1 epoch,
is closer. + Human Annotations [4]
le-4 1r
. 11,837 examples,
Jigsaw Choose the image that completes the TARA [6] 920 steps,
scene.
le-4 1r
Given a reference painting and two 100k examples,
Art Style candidate paintings, identify which ~ WikiArt* 1000 steps,
shares the same art style. le-4 1Ir
Match a reference point in one im-
. age with the best corresponding 100k examples,
Functional . . ) .
Correspondence point among 4 options in another ~FunKPoint [9] 2000 steps,
p image, based on functional affor- le-4 Ir
dances.
Given a point in a reference image,
. . Lo 36k examples,
Semantic choose the most semantically simi- .
. .o Spair-71k [12] 5 epochs,
Correspondence lar point among 4 options in another led Ir
image.
. . . . . . 7k examples,
Spatial Relation Identify t.he spgttal ffelatlonshlp be- Y1sual Spatial Reason- 5 epochs,
tween objects in an image. ing [11]
le-4 Ir
. Given an image and two bounding 18,912 examples,
Object boxes (one ground-truth, one per-
.. LVIS [8] 1480 steps,
Localization turbed), choose the correct bound-
. le-4 Ir
ing box.
. Identify the same point across two 6k examples,
Visual . . . .
Correspondence input images. One image has I point, HPatches [2] 10 epochs,
p the other has 4 candidate points. le-4 Ir
. . . . 4k examples,
Multl—v.lew ffredlct the dlre‘ctlon of camera mo- Wild 6D [7] 10 epochs,
Reasoning tion from two views.
le-4 Ir
. Decide which of two pixels is darker, Intrinsic Images in the 14k examples,
Relative L .
or whether they have similar re- Wild + Human Annota- 10 epochs,
Reflectance .
flectance. tions [3] le-4 Ir
Synthetic: COCO cap-
Forensic Identify synthetic images from a mix- t1.ons [10]+ Stable Diffu- 60,518 examples,
Detection ture of real and synthetic samples sion XL 100 steps,
Y pres. Real: COCO captions + le-41Ir

Web search

Table A.2. Overview of tasks used in our evaluation. Each task is paired with its source dataset and finetuning setup. The number of
examples, epochs/steps, and Ir are specified for each task.
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Figure A.18. PGF Heatmap for Qwen-2.5-VL 3B trained on 75% of the original training steps.

tasks that interfere with other tasks and ones that are highly transferable can reduce unexpected outcomes during deployment.
Furthermore, PGF guided data selection can lower costs for users and democratize VLM finetuning. At the same time, our
work highlights risks that arise from unintended transfer effects. Negative transfer between certain tasks indicates that naively
finetuning VLMs for specialized capabilities can silently degrade other perception abilities, which may be consequential
in safety-critical domains such as medical imaging or navigation. Although our benchmarks are standardized, real-world
applications involve more diverse and noisy data distributions, where interference may be more severe. We encourage
practitioners to apply transferability analyses before deploying VLMs in high-stakes settings. Overall, our analysis contributes
to transparency by uncovering the patterns of task transfer. This underscrores the need for more comprehensive evaluation
benchmarks for VLMs, ones that measure both performance and inter-task correlations. In future, we plan to extend this
analysis to open-ended generation tasks, multiple languages, ensuring transfer behaviors generalize across diverse contexts.



Figure A.20. Cosine Similarity of LoRA weights of the output projection from layer 27 (last layer) after finetuning Qwen2.5VL-7B.



Figure A.21. Cosine Similarity of LoRA weights of the output projection from layer 65 (last layer) after finetuning Qwen2.5VL-32B.
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Figure A.22. PGF Heatmap for the LLaVA V1.5 13B Model.
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Figure A.23. Visualization of Qwen-2.5-VL 32B task graph with varying percentile of edges shown.
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Figure A.24. Best-bound PGF Heatmap for Qwen-2.5-VL 3B.
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Figure A.25. Best-bound PGF Heatmap for Qwen-2.5-VL 7B.
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Figure A.26. Best-bound PGF Heatmap for Qwen-2.5-VL 32B.
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