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CopeprxaHue goknaga

@ Beepgerune: Low-Rank Adaptation

@ MoTuBaumsa: Kak OLEHNTb BaXKHOCTb ClosA?
© SimplexLoRA Framework

@ Mogenu, paTaceTbl, S3KCNEPUMEHTbI

© HayuHblil 1 TexHWYeCcKniA NpoayKT
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Beeaerne: Low-Rank Adaptation
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Weights

= Rdxd

@ TroHuHr nuHeiiHbix cnoes LLM 4yepes HuskopaHrosbie MaTpuLbl
Ac R n Bec R4

o r < d (Hanpumep, r = 8 ansi mogenein ¢ d = 1024)
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MOTI/IBaLI'I/IFIZ KaK OLUEHNTb BAa>XHOCTb cnos’?

© AdalLoRA, LoHA, DoRA, VERA u gp.

@ Ectb notpebHocTh B ynydweHun 3¢pheKTUBHOCTY CYLLECTBYIOLLENO
anroputma

© [paguneHT cnos, ero Tvn, 3aBUCUMOCTW, KOTOPble OH OT/IAaBANBAET —
nokasaTenn BaXKHOCTU

© Bynem oueHMBaTb 3Ty BaXKHOCTb NPY NOMOLLN AONONHUTENBHOMO
napameTpa w = (Wi, ..., wn) "

© Hoswiii Bug agantepa: W+ AIB' — W+ wiAB, we Ap_q

© TbioHep 1 onTUMK3aTOP AN HEro
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SimplexLoRA Framework

torch.optim Wandb and others

PEFT
(= Hugging Face)

SimplexLoRA

SimplexAdam Graphs and tuning
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SimplexLoRA Framework

e Softmax o BssewenHbiii Softmax

o [lapamertp: o [lapamertp:
o TemnepaTypa o TemnepaTypa

o OcobeHHocTHU: o OcobeHHocTu:
o [napkas e [napkas
o [udrdeperumpyemas o [udbdeperympyemas
o bBebicTpas o bBeoicTpas

o Popmyna: @ VuuTbiBaeT ucxoaHbie
o x — —o®w) Beca

I e &PL1) o Mopwmyna:

o EBknupoBa npoekyus

o [lapameTtpoB HeT
o OcobeHnHocTu:

exple;)-w;

O Xi = T exp(w;)-wi

o WrepatneHas
o TouHas
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Mognenwn, pataceTbl, SKCNEPUMEHTbI

microsoft/ meta-llama/Meta-
deberta-v3-base Llama-3.1-8B

GLUE
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Mognenwn, pataceTbl, SKCNEPUMEHTbI

Method P MNLI  SST-2 ColLA QQP QNLI RTE MRPC ALL
etho # Params Acc Acc Mece Acc/F1 Acc Acc Acc/F1 Avg
Full Fine-Tuning ‘ 184M (100%) ‘ 0.8910 0.9541 0.6806 0.8962/0.8644 0.9383 0.8376  0.8848/0.9165 ‘ 0.8742
LoRA,_g 442K (0.24%) 0.8797 0.9450 0.6913 0.8802/0.8437  0.9301 0.8448 0.8897/0.9220 | 0.8693
LoHA,—g 884K (0.48%) 0.8560 0.9392 0.6295 0.8674/0.8269  0.9085 0.8051  0.8628/0.9007 | 0.8439
LoHA,—32 57.6K (0.03%) | 0.7587 0.9289 0.5907  0.8275/0.7816  0.8605 0.7509  0.7500/0.8416 | 0.7861
AdaLoRA,—_g 664K (0.36%) 0.8390 0.9392 0.6222  0.8534/0.8083  0.8999 0.7834  0.7059/0.8225 | 0.8099
VERA,—1024 1.64M (0.88%) | 0.8355 0.9404 0.6252  0.8592/0.8203  0.8975 0.7581  0.8529/0.8962 | 0.8351
rsLoRA,—g 442K (0.24%) 0.8814 0.9564 0.6414 0.8853/0.8506  0.9325 0.8267  0.8750/0.9122 | 0.8620
DoRA,—g 442K (0.24%) 0.8811 0.9473 0.6748  0.8809/0.8451  0.9295 0.7978  0.8799/0.9139 | 0.8656
SimplexLoRA,_g ‘ 442K (0.24%) ‘ 0.8984 0.9587 0.6621 0.9126/0.8846 0.9381 0.8099 0.8987/0.9289 ‘ 0.8683

Tabnuua: microsoft/deberta-v3-base on GLUE

@ NVIDIA GeForce RTX 2080 Ti
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HayuHblli © TexHUYeckunii npogyKT

HayuHbii npogykT
@ DpeKTUBHLIA METOA BbIbOpa Haubosee BaXKHbIX JIOP

o banancuposka mexay 3dbdheKTUBHOCTBIO anropuTMa 1 3aTpaTtaMu no
namsatn n FLOP

TexHuueckuint npoaykT
@ Peanuzauus SimplexLoRA B bubnuoteke PEFT

@ Ontumuzsatop SimplexAdam B 6ubnnoreke PEFT
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[punoxenue: related work

AdaloRA: Adaptive Budget Allocation for Parameter-Efficient
Fine-Tuning
DoRA: Weight-Decomposed Low-Rank Adaptation

Large-scale Multiclass Support Vector Machine Training via Euclidean
Projection onto the Simplex

LoRA: Low-Rank Adaptation of Large Language Models
VeRA: Vector-based Random Matrix Adaptation

Aaebigenko Mpuropuii, LLlaneirun Urope Simplex LoRA 18 mas 2025 r. 10/10


https://arxiv.org/abs/2303.10512
https://arxiv.org/abs/2303.10512
https://arxiv.org/abs/2402.09353
https://mblondel.org/publications/mblondel-icpr2014.pdf
https://mblondel.org/publications/mblondel-icpr2014.pdf
https://arxiv.org/abs/2106.09685
https://arxiv.org/abs/2310.11454

