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Supplementary Material to the Paper Weight Weaving: Parameter Pooling for
Data-Free Model Merging

The supplementary material includes the following sections:

. @ Extra information about the code base, checkpoints, and infrastructure used to run all
experiments.

* [A2. Shows the performances for all merging methods evaluated in this work, including our
proposed method in a data-free setting.

* [A3] Showcases the task vector’s weight correlations between sequential and individual
fine-tuning.

Al Extra implementation details

Model checkpoints & Computing resources. We used following open-source code to obtain
model checkpoints 1) vision multi-task learning and domain generalization: https://github.com/
mlfoundations/task_vectors; 2) continual learning: https://github.com/danielm1405/
magmax, All experiments run in a single NVIDIA-A100. We will make the source code available.

A2 Performances by dataset

We compare the accuracy of state-of-the-art methods using the optimal scaling factor found by the
authors (when available), and the data-free setting (A = 1) with the Weight Weaving applied to these
methods. Each row presents results for a specific model merging method, while the columns show
the dataset, including whether it uses weight augmentation (‘augment’), and the scaling factor ()
value. Tables []to[6]show the performances for multi-task learning, continual learning results appear
in Tables [7]to [9] and domain generalization in Tables [T0]to

Table 4: ViT-B-32 results for experimental setup Vision Multi-Task learning 8 Datasets.

Method Augment '%gt;ffr‘ Cars MNIST EuroSAT SVHN RESISC45 SUN397 DTD GTSRB  Avg
Task Arithmetic  No 030 5346  96.79 7693 79.54 6627 5424 4984  69.92 6837
100 062  63.05 2004 41.86 6.22 027 803 1846 19.82

Weight Weaving ~ 1.00 4577  97.42 70.67  80.06 5997 4325 4505 6820 63.80

DARE No 030 5319  96.72 7719 7935 66.13 5397 49.63  69.60 68.22
100 068  61.93 17.63  40.58 597 026 660  17.37 18.88

Weight Weaving ~ 1.00 4540  97.37 7104 79.74 59.80 4284 4505  68.00 63.67

TIES No 100 5809  98.04 8048  86.53 7144 5872 5372 7150 72.32
Weight Weaving ~ 1.00  62.94  96.69 8022 8245 7422 6442 5580  70.88 73.45

Breadcrumbs  No 030 6295 8324 7056 60.25 7073 6556 5032 5024 64.23
100 4947  96.84 7533 79.66 65.19 5107 5005 7073 67.29

Weight Weaving ~ 1.00 6325  85.96 7330 6431 7192 6570 5176 5412 6629

MagMax No 050 6520  93.14 7233 7645 7392 67.60 53.88 6142 70.49
100 4983  98.08 70.89  88.01 6452  49.18 4835 6349 66.55

Weight Weaving ~ 1.00 6444  91.65 7359 73.11 7330 6689 5324  60.09 69.54

PCB No 100 6489  97.72 81.67  85.16 7787 6531 5851 7638 75.94
Weight Weaving ~ 1.00  63.18  98.08 8207  86.08 76.71 6336 5782  77.13 75.55

1SO-C No 1.00 7424  97.83 90.56  82.84 88.13  71.87 6830 8772 82.69
Weight Weaving ~ 1.00 7172 95.66 8652 76.86 8392 7052 6293 7848 78.33

TSV No 100 7178  99.26 9374  91.65 8478 6692 6840 9226 83.60
Weight Weaving ~ 1.00 6495  99.39 9230 92.69 80.90  59.15 64.89 9197 80.78
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Table 5: ViT-B-16 results for experimental setup Vision Multi-Task learning 8 Datasets.

Method Augment g:ctfs:‘ Cars MNIST EuroSAT SVHN RESISC45 SUN397 DTD GTSRB  Avg
Task Arithmetic No 0.30 6698  98.60 8022  87.37 7416 6336 5298 7522 74.86
1.00 090 4951 1222 49.88 4.13 097 713 1124 17.00

Weight Weaving  1.00 61.92 9876 7548 88.54 69.17 5532 5069 7325 7164

DARE No 0.30 66.78 9859 7985  87.16 7422 6311 5335 7557 7483
1.00 071  47.86 1193 49.50 373 098 7.98 959 16.53

Weight Weaving ~ 1.00 6148 9876 7541  88.46 6870 5500 5101 7356 71.55

TIES No 1.00 7247 98.87 8648  89.21 7980 6734 58.14 7507 7843
Weight Weaving ~ 1.00 7347 98.42 86.15  86.13 8043 6991 5691 7503 7831

Breadcrumbs  No 0.30 69.83 9222 7581 71.62 7532 6885 5016 5791 7021
1.00 66.14  98.63 8122  87.80 7211 6109 5441 7687 7478

Weight Weaving ~ 1.00 7063 94.15 7941 74.10 7619 69.06 51.06 6127 7198

MagMax No 0.50 7314 96.64 7733 80.53 79.10 7141 5399 6171 7423
1.00 6735 9873 7496 9021 7525 6129 5426 6062 72.84

Weight Weaving ~ 1.00 7232 9630 79.15  79.04 7830 7064 5324 6306 74.01

PCB No 1.00 7505 98.68 91.96  86.22 8287 6975 5979 8277 80.89
Weight Weaving ~ 1.00 7412 98.87 91.67  87.38 82.14 6854 6011 8335 8077

1S0-C No 1.00 8366  98.86 9544 8755 91.63 7535 7122 9249 87.03
Weight Weaving 1.0 82.76  98.74 9456  87.38 90.14 7470 68.88  91.08 86.03

TSV No 1.00 8214 9935 9559 9347 88.83 7226 7202 9417 87.23
Weight Weaving ~ 1.00 8158  99.28 9496  92.68 87.68 7175 6941 9275 8626

Table 6: ViT-L-14 results for experimental setup Vision Multi-Task learning 8 Datasets.

Method Augment FD:c‘f(fft Cars MNIST EuroSAT SVHN RESISC45 SUN397 DTD GTSRB  Avg
Task Arithmetic No 0.30 8256  99.21 88.19  80.14 84.21 7082 6505  93.08 82.91
1.00 061  28.04 1126  26.55 4.05 035 340 1699 1141

Weight Weaving ~ 1.00 7937 9938 79.11  80.76 80.83  67.14 6255  93.99 80.39

DARE No 0.30 8256  99.22 8844  79.92 8443 7098 6479  93.04 82.92
1.00 060 1945 1556 2529 4.17 042 303 1648 10.62

Weight Weaving 1.0 7932 99.35 79.93 8047 80.76 6715 6287  94.09 80.49

TIES No 1.00 86.10  99.57 85.19 7377 86.25 7329 6926  96.80 83.78
Weight Weaving ~ 1.00 8633 99.40 89.67  74.05 8624 7425 67.82 9517 84.12

Breaderumbs  No 0.30 8121  94.14 81.78  70.71 7854 7093 6037 6171 75.67
1.00 8285  99.13 8530 7827 85.03 7195 66.01 9249 8263

Weight Weaving  1.00 8171 95.70 8478 72.09 7995 7145 6106  72.09 77.35

MagMax No 0.50 85.84 9933 8256 7143 8260 7354 6479  96.10 82.02
1.00 7565 99.66 3670 70.72 69.68 6152 6037  98.06 71.55

Weight Weaving  1.00 85.08  99.00 87.15  72.89 8276 7311 6399 9329 82.16

PCB No 1.00 86.67  99.49 9526  84.29 88.04 7440 7191 9354 86.81
Weight Weaving ~ 1.00 8590  99.49 9422 84.10 8824 7341 7186 9418 86.43

1SO-C No 1.00 91.84  99.33 97.74  87.01 9432 79.64 79.10  95.83 90.60
Weight Weaving 1.0 90.70  99.04 9730  84.55 9324 7834 7537 9443 89.12

TSV No 1.00 90.65 9971 97.48  87.00 9337 7785 80.00  97.66 90.46
Weight Weaving 1.0 9037  99.67 97.11  86.08 92.65 7732 7888 9721 89.91

Table 7: ViT-B-32 results for experimental setup 4 Vision Continual Learning.

Dataset
Method Augment n_splits CIFAR100 CUB200 ImageNetR Cars Avg
Factor 5 10 20 50 5 10 20 5 10 20 50 5 10 20
Task Arithmetic  No 0.30 78.68 48.16 3.63 1.73 | 45.34 1.66 0.47 | 7333 3935 11.77 2.33 | 44.85 0.68 0.53 | 25.18
1.00 1422 1.02 101 1.03 | 079 033 052 323 042 068 1.13| 044 053 051 1.85
Weight Weaving 1.00 69.51 42.63 1270 1187 | 452 112 1.05| 6287 31.38 3342 5397|1053 056 044 | 24.04
DARE No 0.30 78.65 48.18 3.65 1.76 | 4550 1.64 041 | 7323 3928 11.85 235 |4437 0.60 055 | 2514
1.00 1427 103 120 1.04| 079 033 052| 318 040 067 117 | 044 056 051 1.86
‘Weight Weaving 1.00 69.39 4281 1270 11.85 4.44 1.07 1.04 | 63.13 31.50 33.50 54.02 | 10.06 0.55 0.44 | 24.03
TIES No 1.00 81.57 7672 7547 7376 | 53.56 53.18 5297 | 7580 74.97 74.67 7285|5759 52.78 48.65 | 66.04
Weight Weaving 1.00 80.87 78.87 7599 73.48 | 56.63 5549 54.85| 7625 7585 7453 7262 | 63.08 59.86 56.14 | 68.18
Breadcrumbs No 0.30 7825 78.05 6842 23.03 | 56.80 5521 4553 | 7455 7567 7290 6478 | 6324 5727 18.00 | 59.41

1.00 79.19 4473 336 236 | 41.37 112 038 | 73.77 3510 1133 255 | 4442 056 055 | 2434

Weight Weaving 1.00 80.16 77.74 7430 69.95| 56.73 54.57 52.11 | 75.72 75.38 7428 7253 | 63.05 5558 42.66 | 66.05

MagMax No 0.50 8145 79.15 7698 7473 | 56.83 5523 54.99 | 7642 7593 7452 72.58 | 63.40 60.55 56.71 | 68.53
1.00 79.34 7191 68.54 66.77 | 46.46 43.67 45.10 | 73.13 71.98 73.05 72.83 | 43.79 32.16 2557 | 58.16

Weight Weaving 1.00 81.65 78.44 7587 73.74 | 56.13 5475 54.21 | 76.60 7590 7440 72.73 | 61.56 58.04 54.04 | 67.72
No 1.00 8143 7772 7528 7341|5576 5494 5373|7598 7550 7407 7230 | 62.55 58.02 51.57 | 67.30
Weight Weaving 1.00 80.41 78.77 76.13 73.60 | 57.01 5557 5473 | 75.98 75.85 7442 7252|6396 60.84 56.49 | 68.31
ISO-C No 1.00 80.82 7541 67.64 58.12 | 59.04 57.84 52.64 | 82.20 81.13 77.03 7292 | 67.62 6129 39.25 | 66.64
‘Weight Weaving 1.00 80.66 79.56 75.84 73.63 | 57.97 5682 5547 |79.37 7877 76.07 7290 | 66.06 62.54 56.41 | 69.43
No 1.00 8232 7920 7577 74.05 | 55.76 5478 54.31 | 80.75 7827 7598 7298 | 60.94 57.01 5443 | 68.33
Weight Weaving 1.00 81.16  79.13 76.04 73.47 | 57.04 5559 54.99 | 7945 77.18 7495 7220 | 63.61 60.65 56.92 | 68.74

PCB

TSV




Table 8: ViT-B-16 results for experimental setup 4 Vision Continual Learning.

Dataset

Method Augment n_splits CIFAR100 CUB200 ImageNetR Cars Avg

Factor 5 10 20 50 5 10 20 5 10 20 50 5 10 20
Task Arithmetic No 0.30 79.38  51.00 5.61 1.55 | 54.19 0.90 045 | 80.28 55.77 5.88 0.77 | 63.25 0.92 0.55 | 28.61
1.00 9.63 1.02 0.91 0.99 0.36 0.33 0.45 7.55 0.55 0.55 0.67 0.61 0.49 0.56 1.76
‘Weight Weaving 1.00 71.13 4523 2850 27.05 | 22.68 0.35 045 | 71.48 4898 28.25 27.03 | 38.70 0.62 0.62 | 29.36
DARE No 0.30 79.47 5095 5.75 1.54 | 54.14 0.90 047 | 80.32 55.70 5.78 0.78 | 63.45 0.92 0.53 | 28.62
1.00 9.90 1.12 0.95 1.05 0.36 0.33 0.45 7.50 0.60 0.47 0.67 0.57 0.47 0.53 1.78
‘Weight Weaving 1.00 71.12 4530 2858 27.00 | 22.70 0.35 043 | 71.32 48.87 28.17 26.92 | 38.94 0.58 0.53 | 29.34
TIES No 1.00 82.34 7851 75.19 7522 | 6148 56.63 54.66 | 8320 8235 82.05 81.93 | 73.24 63.50 55.75 | 71.86
‘Weight Weaving 1.00 8323 79.72 77770 7651 | 6244 60.51 58.53 | 84.02 83.12 8273 81.63 | 74.12 68.86 64.28 | 74.10
Breadcrumbs No 0.30 8233 79.00 67.89 30.75 | 61.56 58.41 3445 | 83.30 83.07 7440 29.52 | 7296 64.73 17.49 | 59.99
1.00 76.63 4221 3.25 1.23 | 44.70 0.31 0.50 | 77.53 39.25 2.13 0.62 | 55.86 0.55 0.53 | 24.67
‘Weight Weaving 1.00 83.02 7843 7415 71.70 | 6232 5699 51.26 | 84.03 82.62 8040 79.70 | 73.10 62.74 45.09 | 70.40
MagMax [ 0.50 84.09 8047 7855 77.02 | 62.65 6091 59.15 | 84.15 83.60 82.73 81.83 | 7448 6943 65.90 | 74.64
1.00 80.18 7459 7243 71.57 | 53.62 47.50 45.60 | 80.27 79.62 79.50 80.23 | 63.95 48.35 38.54 | 65.42
Weight Weaving 1.00 83.74 79.78 77.80 76.59 | 6291 59.92 5820 | 83.92 83.53 82.87 81.82 | 73.68 67.53 62.92 | 73.94
PCB No 1.00 82.02 79.64 7657 7446 | 61.72 60.80 58.41 | 83.60 82.83 82.37 8147 | 74.10 7043 6647 | 73.92
‘Weight Weaving 1.00 8232 79.83 77.65 7652 | 61.84 60.99 58.68 | 83.57 83.02 8257 81.63 | 74.11 7044 66.15 | 74.24
1SO-C No 1.00 81.90 68.19 53.66 3645 | 6640 6296 50.19 | 88.73 83.85 71.73 37.32 | 77.64 60.10 25.28 | 61.74
‘Weight Weaving 1.00 83.88 79.24 76.61 7557 | 64.03 6225 59.70 | 88.77 87.15 85.10 83.65 | 76.93 71.56 63.90 | 75.60
TSV No 1.00 84.79 80.55 7881 76.99 | 63.26 60.11 58.09 | 87.85 86.03 84.62 83.50 | 73.98 66.63 6191 | 74.79
‘Weight Weaving 1.00 84.18 80.51 7831 76.63 | 62.82 61.03 58.82 | 87.45 85.52 84.18 82.67 | 7463 69.53 65.14 | 75.10

Table 9: ViT-L-14 results for experimental setup 4 Vision Continual Learning.
Dataset

Method Augment n_splits CIFAR100 CUB200 ImageNetR Cars Avg

Factor 5 10 20 50 5 10 20 5 10 20 50 5 10 20
Task Arithmetic No 0.30 87.37 5579 2.98 1.38 | 58.91 2.36 249 | 9035 78.13 2522 13.70 | 71.74 0.51 0.47 | 35.10
1.00 12.11 1.00 1.04 1.02 0.38 0.45 0.35 0.33 0.53 0.88 0.97 0.51 0.51 0.56 1.47
Weight Weaving 1.00 83.36  46.09 14.11 13.23 5.52 0.85 16.85 | 8443 71.85 59.28 89.17 | 26.02 0.50 0.70 | 36.57
DARE No 0.30 87.46 5577 2.94 1.40 | 59.06 2.30 238 | 90.30 78.10 25.00 13.78 | 71.86 0.56 0.46 | 35.10
1.00 12.24 1.00 1.05 1.02 043 0.45 0.33 0.35 0.52 0.90 0.95 0.49 0.51 0.56 1.48
Weight Weaving 1.00 83.46 4570 14.18 13.35 535 0.83 16.72 | 8440 71.70 59.25 89.23 | 26.08 0.52 0.76 | 36.54
TIES No 1.00 88.89 86.61 8592 84.17 | 69.99 66.76 66.76 | 91.40 91.28 90.35 89.30 | 80.72 7229 68.97 | 80.96
Weight Weaving 1.00 88.42 86.85 8574 84.02 | 70.52 67.64 6643 | 91.77 91.05 90.03 89.02 | 8291 7891 75.53 | 82.06
Breadcrumbs No 0.30 86.30 86.76 83.12 56.79 | 6829 6745 63.76 | 91.07 91.15 90.28 89.98 | 82.17 77.08 23.89 | 75.58
1.00 87.27 59.95 3.71 1.27 | 58.60 3.61 2.95 | 90.40 80.68 38.60 23.67 | 69.92 0.56 0.50 | 37.26
Weight Weaving 1.00 87.69 86.51 8540 8357 | 69.74 67.64 6593 | 91.63 91.10 90.18 89.35 | 8243 75.69 62.64 | 80.68
MagMax No 0.50 88.72 87.48 86.27 84.54 | 71.07 6795 66.67 | 91.88 91.13 90.12 89.03 | 83.24 79.34 75.84 | 82.38
1.00 87.29 8344 81.78 8229 | 51.67 5556 62.60 | 90.05 90.52 90.52 89.78 | 67.73 31.86 25.63 | 70.77
‘Weight Weaving 1.00 88.84 8721 86.03 8397 | 71.30 67.88 66.52 | 91.72 91.20 90.22 89.08 | 82.40 77.30 73.86 | 81.97
PCB No 1.00 89.00 87.24 86.07 8392 | 7144 67.92 66.78 | 91.78 91.15 89.85 88.92 | 82.81 7742 7296 | 81.95
‘Weight Weaving 1.00 88.00 86.74 85.61 83.99 | 70.06 67.54 6645 | 91.48 91.10 89.83 89.00 | 83.05 79.38 76.04 | 82.02
ISO-C No 1.00 88.60 83.48 7945 7251 | 7197 7025 6838 | 9472 94.02 92.57 91.78 | 86.64 81.05 64.71 | 81.44
Weight Weaving 1.00 87.95 87.02 86.00 8426 | 70.33 68.69 67.14 | 94.07 93.62 91.32 89.98 | 84.32 8147 76.81 | 83.07
TSV No 1.00 89.17 87.53 86.79 8490 | 71.99 68.59 67.09 | 94.12 9342 9140 89.80 | 82.81 77.40 74.73 | 82.84
‘Weight Weaving 1.00 88.52 87.06 85.89 84.10 | 70.64 68.02 66.53 | 93.67 9297 90.58 89.27 | 83.32 79.63 76.36 | 82.61

Table 10: ViT-B-32 results for experimental setup 8 Vision Domain Generalization.

Method Augment FD:C‘:‘;? Cars MNIST EuroSAT SVHN RESISC45 SUN397 DTD GTSRB  Avg
Task Arithmetic  No 0.30 4518 7201 36.15 4557 4525  49.09 3484 2954 4470
1.00 049 2078 1170 1427 3.95 044 574 6.65  8.00
DARE No 0.30 4518 7201 3615 4557 4527 4911 3484 2952 4471
1.00 049 2078 1170 1427 3.95 044 574 6.65  8.00
TIES No 1.00 4334 76.08 3674  50.40 4351 46.63 3452 3024 45.18
Weight Weaving ~ 1.00 5672 7254 4656 46.50 5851 60.80 4176 3609 5243
Breadcrumbs  No 0.30 5856  65.11 4893 43.02 6173 6248 4335 3552 5234
1.00 4118 7077 3126 4543 4260 4559 3463 2925 42.59
Weight Weaving  1.00 5744 6721 48.19 4473 6076 6182 4309 3535 5232
MagMax No 0.50 5478 7415 4730 46.93 5640 5928 4101 3427 5176
1.00 3316 7642 3419 4755 3286 3379 2989 2299 38.86
Weight Weaving  1.00 5538 73.02 4711 46.61 5698  59.84 41.12 3449 51.82
PCB No 1.00 5422 76.04 4052 53.30 5525 5749 4000 3566 51.56
Weight Weaving  1.00 5823 7126 4644 4583 6057 6192 4271 3608 52.88
1SO-C No 1.00 5367 7826 4993 53.56 5325 6020 4037 3632 53.20
Weight Weaving  1.00 5798 7175 5241  46.15 6038 6253 4245 3603 5371
TSV No 1.00 4881  82.08 4144 5764 4368 5247 3729 3433 4972
Weight Weaving  1.00 57.12 7528 50.04  49.97 5759 6134 4229 3689 5381




Table 11: ViT-B-16 results for experimental setup 8 Vision Domain Generalization.

Dataset

Method Augment Factor Cars MNIST EuroSAT SVHN RESISC45 SUN397 DTD GTSRB Avg
Task Arithmetic  No 0.30 5365  86.82 3581 64.96 51.71 5691 3888  39.54 5354
1.00 0.86  28.03 1026  18.93 2.86 136 5.69 499 9.12

DARE No 0.30 5365  86.82 3581 64.96 51.71 5691 38.88 3954 5354
1.00 0.86  28.03 1026  18.93 2.86 136 5.69 499 912

TIES No 1.00 5356 87.88 3956 65.34 5062 5572 3856 3898 53.78
Weight Weaving 1.0 63.16  84.49 5126 62.50 6379 6456 4447 4495 59.90

Breadcrumbs  No 0.30 64.88  77.88 5404 60.01 66.06 6560 4473 4538 59.82
1.00 5080 8642 3267 64.19 4787 5495 3793 3892 5172

Weight Weaving  1.00 6442 8148 5274 61.42 6535 6536 4447 4533 60.07

MagMax No 0.50 61.09  85.89 4870 60.73 6129 6353 4324 4359 5851
1.00 4450  88.44 3285  59.67 4051 4629 3367 3160 47.19

Weight Weaving ~ 1.00 61.88 8541 4881  61.44 62.41 6397 4340 4401 58.92

PCB No 1.00 59.58  87.18 4970 67.26 5873 6222 4234 4250 58.69
Weight Weaving ~ 1.00 64.03 8278 5389 6248 64.84 6527 4420 4485 60.29

1S0-C No 1.00 60.60 8727 5196  66.36 5727 6396 4191 4404 59.17
Weight Weaving  1.00 6441  80.87 5404 62.17 6544 6544 4431 4510 60.22

TSV No 1.00 5528 9047 3748  68.95 4535 5863 3878  40.80 54.47
Weight Weaving ~ 1.00 6351  86.06 5100  64.16 62.67 6494 4346 4547 60.16

Table 12: ViT-L-14 results for experimental setup 8 Vision Domain Generalization.

Method Augment FD:c‘f(fft Cars MNIST EuroSAT SVHN RESISC45 SUN397 DTD GTSRB  Avg
Task Arithmetic No 0.30 7117 8739 5741 66.84 6727 6592 5309 4750 64.57
1.00 0.86 8.83 970  18.39 3.87 0.66  3.67 239 6.05

DARE No 0.30 7121 8739 5744 66.83 6730 6594 5309 4749 64.59
1.00 0.86 3.83 970  18.39 3.87 0.66  3.67 241 6.5

TIES No 1.00 69.73  81.56 5430 69.10 6532 6529 5266 4728 63.16
Weight Weaving ~ 1.00 7688 8473 70.15  67.56 7079 6870 5606  51.96 68.35

Breadcrumbs  No 0.30 7783 81.13 6789  64.84 7179 6870 5580 5279 67.60
1.00 7163 8725 5296 6545 6725 6655 53.67 4933 64.26

Weight Weaving ~ 1.00 7759 8236 6822 6548 7167 6875 5590 5284 67.85

MagMax No 0.50 7495 8520 6607  69.14 6927 6780 5463 4970 67.10
1.00 5334 7111 2007  67.28 4932 5336 46.17 3858 49.90

Weight Weaving ~ 1.00 7556 85.95 68.81  68.53 6990 6825 5543 5051 67.87

PCB No 1.00 7242 89.16 60.70  67.00 6587 6636 5452  49.02 65.63
Weight Weaving ~ 1.00 7712 8528 69.63  66.72 7100 6877 5628 5254 68.42

1SO-C No 1.00 7681  88.08 7237 68.25 68.03 6859 5670 5275 68.95
Weight Weaving  1.00 7769 83.64 7041 66.73 7140 6890 5622  53.11 6851

TSV No 1.00 7335 9021 62.00 7097 6422 6696 5463 4995 6654
Weight Weaving ~ 1.00 7703 85.39 7074 68.38 7065 6875 5601 52.62 68.70
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A3 Weight correlation for sequential and individual fine-tuning

We analyze how the fine-tuning strategy affects the correlation between task vectors by comparing two
distinct approaches. The first, sequential fine-tuning, where training on a new task 7 initializes from
the weights 0;_1, previously fine-tuned on tasks 77,75, ..., T),_1. In contrast, the second strategy,
which we term individual fine-tuning, trains a model for each task 7; starts from the weights 6,,,.., the
pre-trained model, which we name this setting in individual fine-tuning. Figure [3|shows the resulting
task vector correlations for the sequential (left) and individual (right) approaches for CIFAR100
dataset and 7' = 10 tasks. While the precise implications of this increased correlation for model
merging remain an open question, we hypothesize that it indicates greater parameter redundancy
across tasks. Consequently, effectively merging models trained in a sequential approach may require
specialized methods tailored to address this high level of redundancy.

Task vector cosine similarity (ViT-B-32) Task vector cosine similarity (ViT-B-32)

CIFAR100-task-0 0.73 0.61 0.57 0.54 0.51 0.46 0.41 0.40 0.38

CIFARlOO-task-O 10 0.12 0.12 0.15 0.12 0.13 0.13

CIFAR100-task-1 {087/} 0.82 0.77 0.72 0.68 0.62 0.55 0.54 0.51 EENCIZYSGIEEE’SE 0. 1 .0.12 0.13 0.14 0.10 0.12 0.12

CIFAR100-task-2 0.81 0.74 0.66 0.64 0.61

CIFAR100-task-2 {UNA 0.12.0.14 0.15 0.11 0.13 0.13

CIFAR100-task-3 0.80 0.72 0.70 0.67

CIFAR100-task-3 (USR] 0.14.016 0.13 0.16 0.16

CIFAR100-task-4 0.77 0.75 0.72
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Figure 3: Pair-wise cosine similarity between task vectors for two fine-tuning strategies using the
CIFAR-100 dataset split into 10 tasks. The left panel shows the results of sequential fine-tuning,
where each task initializes from the weights of the previous one, leading to highly correlated task
vectors (high cosine similarity). In contrast, the right panel shows individual fine-tuning, where each
task initializes independently from the original pre-trained model. The latter results in low cosine
similarity, indicating that the task vectors are substantially less correlated.
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