Vnydwenue FineTuning LLM ¢ nomouwbto Multi
Token Prediction

MocTosbix Erop
HayuHelli pykosogutens: borgaHos Kupunan
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[lnaH npeseHTauuu

» [lpo To, Kak 3Ta TeMbl BbITEKAET U3 UCCNELOBaHUI B 3TONA
obnactn

» CyTb ngen gunioma
» PesynbTaThbl 3KCNEPUMEHTOB

» [nnoTe3bl, aHaNN3 pe3y/ibTaToB
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Ob3zop nnTepaTypsl:

CnekynsitusHblii gekoguur (2022)
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My favorite thing about fall is the change in the leaves. The trees
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Ob3op nuTepatypbi:

Multi Token Prediction (2024)

Discarded at inference {or used 1o speed up model up to 3 times)

4-token z B 3, 4 5 g
targets

Inputs
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Ob3op nuTepatypbi:
MEDUSA(2024) & EAGLE(2024)
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Medusa meets a llama?
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Naes aunnoma:

[NMpoBepsiemas runotesa:
Vicnonbsosanne Multi Token Prediction ynyywmt/yckopuTt
HoobyyeHune npepobyyeHHO Mogenn nog HOBYHO 3ajaady.

Kak umenHo 370 byget paboraer:

» [loctynaeT npenobyyeHHast Mogenb

» [lobaBnisieM K HEA HECKOJIBKO CMEKYISITUBHBIX FOJIOB,
0byYeHHbIX AN apXUTEKTYPbl MOAENN 3apaHee HaMu

» Obydyaem MoAenb MCMOMb3yst NOCChI OT FNABHOW 1
CMEKYNATUBHBIX FOJI0B.

Ha Bbixofie xoTuM nonyunTb Bonee Ka4eCTBEHHYHO OCHOBHYHO
MOAEb.
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Naes aunnoma:

Main Model
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MTP Block 2

f

X3..6

*a7

Qutput Head I Y ]
Xa,.,
h I =

Transformer Block x N

?

] Embedding Layer |

*

7/18



DKCMEPUMEHTbI:

ApxutekTypa ronos

» KayecTBO cnekynsaTUBHOIA
ronoBbl CUILHO BANSIET Ha
obyyeHne.

» [lpoboBanu mcnonb3oBaTh
KaK JIMHEWHbIA CNOW, TakK n
TpaHcdopmepHblii 6nok —
nocneaHuli naét bonee
TOYHbI pe3ynbTaT.

Head
architecture

l l

Feed 1x Decoder
Forward Block
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DKCMEPUMEHTbI:

Loss dyHKLMN

SumLoss:

Loss = LossMainHead +
LossSpecHead

WheightedLoss:

Loss =t * LossMainHead
+ (1-1t) * LossSpecHead

TwoBackward:

LossMainHead.backward()
LossSpecHead.backward()

Changeloss:

Change loss every epoch
or every N iterations
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DKCMEPUMEHTbI:

HaTaceTsbl
GSM InstructV3 CoQA

» LllkonbHble » WHcTpykumm un » PazrosopHsble
3a4aym no UX UCMOJHEHUS BONPOCHI U
MaTeMaTuke C — OOCTAaTO4HO OTBETbI NO
NpaBuabHbIMU OJIVHHbIE npuBesEHHOMY
4NCNOBLIMM npoMNThbI KOHTEKCTY
OTBETAMU 1 MaTeMaTnyecKnx
obbsicHeHUsAMU 1 JIOrMYeCcKmx

WHCTPYKL WA
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DKCNEPUMEHTbI:

Llama-3.2-1B ¢ ogHoit gon. ronosoii

GSM Instructv3 20 coQA
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DKCMEPUMEHTbI:

Llama-3.2-1B ¢ ogHoli gon. ronosoii
KauyecTBo Ha openai/GSM
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DKCNEPUMEHTbI:

Llama-3.2-1B ¢ gsymsi gon. rososamu

Changeloss1 SumLoss

ChangelLoss2
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DKCMEPUMEHTbI:

Llama-3.2-1B ¢ geyms gon. ronoeamu

KayecTeo Ha openai/GSM
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DKCNEPUMEHTbI:

Llama-3.2-3B ¢ ogHoli gon.

GSM
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DKCMEPUMEHTbI:

Llama-3.2-3B ¢ ogHoli gon. ronosoii

Accuracy (%)
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KauecTso Ha openai/GSM
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OueHka pe3ynbTaToB, BbIBOALI:
» B ocHoBHOM, [00by4eHME C HECKONIBKMMI FON0BaMU SaéT
BbIMTPbILL B KayeCTBe MOJy4HaeMoil Mogenu

> B bonblmx mogensx noebiwatotcs TpeboeaHms k obyyeHunto
[OM. ronos

» CrouT nonpobosatb bonble metogos FineTuning-a,
nocMoTpeTb Ha 3chbdpekT npu foobyderHun Bonbluero Yncna
napameTpos.
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Last slide.
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