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Task: Parameter Efficient Fine-Tuning (PEFT), minimal trainable  Framework: Numerical Results

parameters, comparable or even superior performance.

Model | Method Params(%)|BoolQ PIQA SIQA HellaS. WinoG. ARC-e ARC-c OBQA | Avg.
Pre-Launch Phase W Dash Phase w ChatGPT | - ~ | 731 854 685 785 661 898 799 748 |77.0
- .- - - Core Direction j #4aw CoreDirection b AWy Fully FT 100 69.9 842 789 923 833 866 728 834 |8l4
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Question: What are task specific directions? AW LoRA,_, 010 | 23 461 183 197 552 654 519 570 [39.5
N I W AWa SV, LoRA-Dash 010 | 652 799 783 828 771 786 654 784 |75.7
o AW : : LoRA,_5 021 313 570 440 118 433 457 392 538 [40.7
0.05 0.05 o W | | WwAWY, uTawy, W LoRA-Dash 021 69.8 81.1 773 851 811 772 641 796 |76.9
t2 | | < LLaMA-7B | LoRA,_;s 042 | 699 778 751 721 558 771 622 78.0 |709
o0t 10 oo | L : , LoRA-Dash 042 | 669 802 778 788 792 780 619 774 |75.0
£ o 5., £ . . CoreDirectioni Core Direction i LoRA,—s; 083 | 689 807 774 781 788 778 613 748 |74
o » e | “AWY Ydentified as TSD Identified as TSD LoRA-Dash 083 | 699 828 786 849 816 823 665 808 |78.4
2 02 £06 202 LoRA,—¢; 166 | 667 79.1 757 176 788 733 596 752 |6538
5 Soa 5 LoRA-Dash 166 | 69.6 795 760 828 758 815 647 810 |76.4
oo 0.2 oo Pre-launch Phase: Fully FT 100 722 849 809 931 847 875 742 851 |82.8
L I _BEN - LoRA,_; 04l 717 816 795 895 819 829 679 79.6 |793
I 000 2001 3001 4601 1 1001 2001 3001 4001 : - LLaMA2-7B |[LoRA-Dash 0.1 709 822 805 902 801 835 689 808 |79.6

d Ind d

Index ndex Index  Train LoRA for several training steps, then calculate the change rates for W. LoRA 5, 082 08 700 705 836 86 708 €7 810 (776
, , , , o « Identify the top k singular directions of W with the highest change rates. Laledbesn 08 | ZUU | 0oy | s DL | IBE | S BB TS [

For a specific task and a pre-trained weight matrix W, considering the - e Fully FT 100 | 753 899 815 958 876 916 793 874 |86.1
: : , N : , , : * These directions are denoted as Task-specific Directions. LoRA _¢ 035 723 867 793 935 848 877 757 828 828
optimal weights for this task as W*, the task-specific directions of this LLaMA3-8B [LoRA-Dash 035 | 748 880 806 952 856 890 774 848 |84.4
task on W are W's core singular directions whose singular values exhibit ~Dash Phase: Lﬁ,‘iﬁﬁg;; 8’;8 325 §§§ 23‘3 3%‘3 32'23; gg% g(l)g gg'g g(s)'i

significantly higher change rates through the alteration from W to W*.

* Model the changes of task-specific directions:

W+ AW, =W + AW 45 + AWyoe, = W+ AB+ Y Acyiv]
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Challenge: How to obtain task specific directions? Visual Results
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Irrespective of the rank setting in LoRA, the training step, or the specific | DogA&Cat D"g.A&Cl°°k DogA&DogB =~ CardClock Car & DogB Cl““i& Dog B
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task-specific directions. 15 mEmmn uE S . [T S
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