Jlekuma 10.
[1aHHble ansa obyyeHun

reHepaTUBHbLIX MOaeNnen




[1aHHble Ana oby4yeHmsa reHepaTUBHbIX
Mmoaenen

* Yto Takoe LLM Alignment

* KaK rotoBUTb gaHHble gna npegobyyeHusn
> OueHKa KayecTtBa npegobyyeHHON mogenm
* Self-instruct n Alpaca

* CKONbKO HY»KHO TOYEK A8 BblpaBHUBAHUA
* YMHaAa geaybnamkaumsa

* OLULeHKa Ka4yecTBa MHCTPYKTUBHOM Moaenu




[Noaxoaawmnm AoMeH 1 noaxoastLuee
Ka4yecTso

* JaHHble AnA obyyeHUs BAMAIOT Ha KayecTBO reHepauum/npeactaBNeHU, Kak MUHUMYM, B
TEPMMHAX AOMEHA

* [laxke ecnn AaHHble B3ATbI B HYXXHOM AOMeHe, OHU BCé PaBHO MOTYT ObITb «MAOXMMUN»

‘ PaCCMOTpMM AdaHHble B TEPMUHAX UX KAaYECTBa




ApXUTEKTYpa 0byyeHua reHepaTUBHbIX
Mmoaenen
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Pre-Training Fine-Tuning Inference
) eHepauus Texcra / oTeera ¢
OrpomHble HepasmeyeHHbIe B He6onbwwe pasmeyeHHsle —N\ npumepamu nubo 6es, 8
aaracerst TTpepobyyeHHsre AaraceTsl DNoobyuesHsre KOHKpeTHbIX 3aaa4ax /
Beca seca AomeHax / popmarax
L DNoo6yueHue Ha KOHKpPeTHyHO

Self-Supervised obyyeHue,
A0 HECKONbKUX AHen

KOHeuHy+o 3aaavy / AoMeH / BbICTPO, MOXHO B peansHom

BpemMeHu

; / \- POPMAT, HECKObKO YaCOB / \ /




ObyyeHue c noackaskamm (Prompt-Based
Learning)

Few-shot (moka3aTtb moaenn HeckonbKo npmmepoB (06biYHO OT 2 A0 5) Ana popmmnpoBaHUA
4YeTKOro NOHMMaHMA 331341, KOHTEKCTa U Kenaemoro popmaTta OTBETa)

One-shot (nokasaTb mogen oguH NpUMep NPaBUIbHOIO BbINOJHEHMSA 334341, YTOObI OHa
NOHANA NATTEPH U GOPMaT OXKUAAEMOro OTBETA)

Zero-shot (gaTb moaenu 3aaa4dy, KOTOPYHO OHA HMKOrAa nepes 3TUM He pellasa B ABHOM BUAE, U
HaaeATbCcA, YTO OHA cnpaBuTca baarogapa cBoMm obWMM 3HaHMAM M3 Pre-Training)




ObyyeHue c noackaskamm (Prompt-Based
Learning)

GPT-1 (cama no cebe xopollo pelaeT oAHY 3a4a4y: «Hanbonee BEPOATHO» NPOAONKAET TEKCT;
ANA pelleHna KoHeYHbix 3aaad: fine-tuning (FT))

GPT-2 (Npou3BOJIbHbIM WMHCTPYKLMAM MOXET cneaoBaTb, HO He O4YeHb Xopollo/cTabuibHo;
xopouwa B pexume few-shot, comHutenbHa B pexkmme zero-shot)

GPT-3 (Nnpou3BOAbHbIM  MHCTPYKUMAM cneayetr Aydlwle, HO BCE ewWwé He o4yeHb
Xxopolo/cTabunbHO; xopowa B pexxmume few-shot, comHuTeNnbHa B pexkume zero-shot)

Llama (npoun3BO/IbHbIM  MHCTPYKUMAM CneayeT Henaoxo, HO BCE ewWwé He O04eHb
xopowo/cTabunbHO; Henoxa B pexkume few-shot, comHUTENbHA B pexknme zero-shot)



Alingment

Alignment («BblpaBHMBAHUE») — 3TO KPUTUYECKM BarKHbIM NpoOLECC, LUesib KOTOPOro — caenatb
TaK, 4ToObl MNoBeAeHMEe MOLLHOM, HO «CbIpOM» moaenu 6bino nonesHbiM, H6e30MacHbIM U
COOTBETCTBYOLWMM HAMEPEHUSAM YEN0BEKA.

* Y10 YMEKT AdHHblE MOAE/TU — XOPOLLUO NPOoAONHKAKT TEKCT

* B pe3ynbraTte npe-TpenHa B HUX 3a/10XKEHbI onpefeNeHHble 3HaHUSA 0 MUPE U A3bIKe, KOTopble
MOXHO 6bl10 n3Bs1eYb N3 0byYatoLen BbIODOPKU

* Obuwas npobnema — He yMewT C/NeAoBaTb MOSb30BATE/NbCKUM MHCTPYKUMAM (OXKMOQAHUAM,
HamepeHMAM — «user intent»)

* Alignment (BbipaBHMBaHWE) mMoaenn — obydyeHue moaenu cneaoBaTb MOJIb30BaATE/IbCKUM
OXMAAHUAM




Alingment

* Ana cnepoBaHUA MOMb30BATENIbCKUM OXKUAAHUSAM HEAOCTAaTOYHO MPOCTO YMETb reHepupoBaTb
cneayrolnii Hanbosee BepPOATHbIN TOKEH

* GPT yunmnucb Ha 3ajavyy reHepauum Hambonee npaBAONOAOOHOro TeKcTa (C TOYKM 3peHus
BCTPEYaeMOCTH B 0by4atoLleit BbibopKe)

* JTa 3agaya 4acTo pacxoanuTca C 3a,£|,aqe171 noay4yeHnA OTBETAQ, KOTOprl;’i enan Obl NMNONYy4YnUTb
NO/1Ib30BaTe/1Ib B OTBET Ha CBOM I'IpOM3BOI'IbeII7I 34arnpoc

* }enaemble CBOMUCTBA OTBETA: NO/IE3HbIN, YECTHbIN N Be3BpeaHbIN




Alingment

* Mpun 0byyeHnn He BKIaAbiBaeM HOBbIX 3HAHUM KO MUPE» B MOAE/b;

* TonbKo onpeagenaem dJOpMaT OoTBETa, nmbo TO, KakK moae/ib A0/1xKHAa UCMOJ/1Ib30BATb 3a/10KEHHbIE
B HEE HAa I'IpE-TpEI?IHE 3HaHNA B 3aBUCUMOCTHU OT KOHTEKCTA HA BXOAE,

‘ OCVLLI,ECTBIIHETCH Ha 3Tane FT: ,CI,OO6Y‘-IH€M MO4deNb Ha 3a4a4y CneaoBaHUA MO/Ib30BaTE/IbCKUM
OXKUNAOAHUNAM.




ApXUTEKTYpa 0byyeHua reHepaTUBHbIX
Mmoaenen

s N s N e D

Pre-Training Fine-Tuning Inference
OrpomHere HepasmeyeHHbIe ‘ : leHepauusa oteerta Ha N6y
AATACeTHI U MOAeNb C He6onblue pasmeyeHHsIe 3apaHee Hew3BeCTHyHO 3aAavy
OrPOMHBIM KOMN-BOM TipepobyueHHsie Aaracersl [oo6yuexHsie | B COOTBETCTBUM C BLIyHYeHHBIM
napameTtpos seca seca popmarom
V 006 3aaavy =
Self-Supervised obyyeHue, cnengsanvyl:et:::b::sarwbcxm BbICTPO, MOXHO B peansHom
\ AO HECKONbKUX AHe’ oxuaaHuam (SFT unu RL) ) . BpeMeHu
\ 4 \ 4 -l y




STanbl paboTbl C reHepaTMBHOW MOAENbIO

Pre-Train

* 3a/10KMIN BCE 3HAHWA O MUpPE B MOAE/b
FT (c uenbto alighment)

* Nokas3anu, KaKk cnegoBaTh NOb30BATENBCKMM MHCTPYKLMAM

* Nokasanun ¢popmat, B KOTOPOM HYXKHO OTBEYaTb MNO/Ib30BaTENIO

* [lokasanu, Kak o6pau.|,aTbcn C 3a/10XKEHHbIMM B MOAe/1b 3HAHNAMU. B TOM yncne, Ha YTO MOXKHO
oTBeYaTb, Ha YTO HE/NNb3A




Buabl FT

Supervised fine-tuning (SFT)
* Mmeem BXOAHOW 3aNpoC, UMeeM UaeabHblN OTBET Ha HEro
» Noobyyaem moaenb Ha 3a4a4yy A3bIKOBOro MoaennpoBaHua (seg-to-seq)
O6yueHue c nogkpenneHuem (RL)
* Umeem BXOAHOW 3anpoc, OTBET U «Harpaay» (reward) — oueHKy AaHHOro OTBeTa
* ANbTePHATUBHbIN BapMaHT: 3aNpPOC U HECKO/IbKO OTPAHKUPOBAHHbIX NO Ka4YeCcTBY OTBETOB
* Obyyaem reward-mogenb, ONTUMUINPYEM NOIUTUKY ANA TeHepaLumn OTBETa

Kom6buHauusa SFT u RL - RLHF (Reinforcement Learning from Human Feedback)




[laHHble ana npenobyvyeHunn

5 2o &

[NaHHbIE -- camad Ba)XHO Kak KONM4ecTBO, KacaeTcd kak BERT-
BaXXHad YacTb LLM TaK 1 Ka4eCTBO NOO0B6HbIX MOAENEN, TaK
N GPT-noao6HbIX




MNpenobyyeHune BERT-like

GPT-1
*  BookCorpus (16 GB)
BERT
*  BookCorpus (16 GB)
«  English Wikipedia (< 1 GB)
RoBERTa
*  BookCorpus (16 GB),
«  CC-News - npounctunm CommonCrawl News (76 GB)
*  OpenWebText - Reddit ¢ >= 3 nankamu (38 GB)
«  Stories — tekcTtbl 13 CommonCrawl B popmaTe nctopun

(31GB)




C4

«Colossal Clean Crawled Corpus» — ounweHHblt Common Crawl (nepeBeaeHHbI B TeKCT Beb-apxuB) — ana T5

* EcTb 3aBepliatoas NyHKTyauma Ha KOHLE TeKCTa
* >=5 cnos, >= 3 npeanoxkeHnm

* Yoannnu Bce TeKCTbl, rae BCTPEYaroTCA C/10Ba U3 «Cnuncka rPA3HbIX, O30PHDbIX, HeﬂpMCTOl;’IHbIX NN UHDbIX NIOXUX
cnos»

* Yaanunu Bce TEKCTbl C BXOXKAEHUAMMK «Javascript»
* Yoanunu sce mapKepbl LUTUPOBaAHUSA

* lenybnnKkaums: ecnm Kakume-To TpU NpeasiosKeHusa noapsn U3 HEeKOTOPOro TeKCTa COAEpP’KaTcsi B Kakom-1nbo
JIPYrOM TEKCTe, TO OCTaB/fAeM TO/IbKO OAHO M3 HuUX. be3 geaynavkaumm mogens byaer BUAETb OAHM U Te XKe
HOBOCTM, CTaTbM, MOCTbl CHOBA M CHOBA

* Ucnonb3oBanu KI'IaCCM(I)MKaTop A3blKad, OCTAaBU/IN TOJ/IbKO TEKCTbl C BEPOATHOCTbHO 0.99 ansa aHIIMNCKOTO

* 20 TB / mecsay, -> cymmapHo 750 GB (~96% AaHHbIX 6b1/10 BbI6POLLEHO)




MNpenobyyeHune GPT-3

Quantity Weight in Epochs elapsed when

Dataset (tokens)  training mix training for 300B tokens
Common Crawl (filtered) 410 billion 60% 0.44
WebText2 19 billion 22% 2.9
Books1 12 billion 8% 1.9
Books2 55 billion 8% 0.43

Wikipedia 3 billion 3% 3.4




MNpenobyyeHue Llama

Dataset Sampling prop. Epochs Disk size
CommonCrawl  67.0% 1.10 3.3TB
C4 15.0% 1.06 783 GB
Github 4.5% 0.64 328 GB
Wikipedia 4.5% 2.45 83 GB
Books 4.5% 2.23 85 GB
ArXiv 2.5% 1.06 92 GB
StackExchange 2.0% 1.03 78 GB

e
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Kak rotoBuUTb NpeTpenH aatacet ana LLM

'OI'IpE,EI,EIIMTbCFI C HeO6XO£I,VIMbIMM A3bIKAMU U OOMEHAMU, HA KOTOPbIX XOYETCA MOKa3blBATb
Xxopouwee Ka4vyecCTBo,

* HanTtu 6onblloe KONMYECTBO ierasibHbIX AaHHbIX;

* U3BneyeHne «YUCTbIX» TEKCTOB, YAaEHNE CNYKEOHOWN pa3MeTKu;

* PunbTpaymAa HEKAYECTBEHHbIX AOKYMEHTOB: 3BPUCTUKM N ML-KnaccndpumKkaTopsbi;
* lepybnukauma: yeTkaa u HevyeTkana (LSH);

* Bo Bpemsa oby4yeHua: ctpaTUPULMPOBAHHOE CEMMNIMPOBAHMNE AaHHbIX U3 KaXKA0ro cpesa (Kakue-
TO cpe3bl «MOKa3biBaTb» MOAE/NN Yallle, KaKMe-To pexe).




OueHKa KayecTtsa. GLUE-6eHumapK ans
3 H KO,EI,e pOB (General Language Understanding Evaluation)

* Uenb: oueHUTb KayecTBO TEKCTOBOro 3HKOoAepa Ha pa3Hoobpa3sHom cpe3e NLP 3agay wu
BbIPa3uUTb B BUAE METPUKM 16O Habopa MeTpuK

* Umea meTpuKky (GLUE-score) m HesaBUCUMMbIN Pa3HOCTOPOHHUIM OeHYMapK, MOXKem YeCcTHO
CpaBHMBATb MeXay cObon pa3Hble TEKCTOBbIE SHKOAEPbI




OueHKa KavectBa. GLUE-beHYmMapK ans
3HKOAEpPOB

Corpus |Train| |Test| Task Metrics Domain
Single-Sentence Tasks
CoLA 8.5k 1k acceptability Matthews corr. misc.
SST-2 67k 1.8k  sentiment acc. movie reviews
Similarity and Paraphrase Tasks

MRPC 3.7k 1.7k paraphrase acc./F1 news

STS-B 7k 1.4k sentence similarity = Pearson/Spearman corr. misc.

QQP 364k 391k paraphrase acc./F1 social QA questions

Inference Tasks

MNLI 393k 20k NLI matched acc./mismatched acc.  misc.

QNLI 105k 5.4k QA/NLI acc. Wikipedia

RTE 2.5k 3k NLI acc. news, Wikipedia

WNLI 634 146  coreference/NLI acc. fiction books
Table 1: Task descriptions and statistics. All tasks are single sentence or sentence pair classification,
except STS-B, which is a regression task. MNLI has three classes; all other classification tasks have
two. Test sets shown in bold use labels that have never been made public in any form.




beHumapk SQUAD

Stanford Question Answering Dataset (SQUAD) — ecTb naparpad 1 Bonpoc. Hy>KHO OTBETUTb Ha
BOMPOC, BblAE/INB KYCOK TEKCTA C OTBETOM B naparpade.

A prime number (or a prime) is a natural number greater than 1 that has no positive divisors other than
1 and itself. A natural number greater than 1 that is not a prime number is called a composite number.
For example, 5 is prime because 1 and 5 are its only positive integer factors, whereas 6 is composite
because it has the divisors 2 and 3 in addition to 1 and 6. The fundamental theorem of arithmetic
establishes the central role of primes in number theory: any integer greater than 1 can be expressed as
a product of primes that is unique up to ordering. The uniqueness in this theorem requires excluding 1
as a prime because one can include arbitrarily many instances of 1 in any factorization, e.g.,3,1:3,1 -
1 - 3, etc. are all valid factorizations of 3.

What is the only divisor besides 1 that a prime number can have?
Ground Truth Answers: itself itself itself itself itself

What are numbers greater than 1 that can be divided by 3 or more numbers called?
Ground Truth Answers: composite number composite number composite number primes

What theorem defines the main role of primes in number theory?

Ground Truth Answers: The fundamental theorem of arithmetic fundamental theorem of
arithmetic arithmetic fundamental theorem of arithmetic fundamental theorem of
arithmetic




beHumapk RACE

ReAding Comprehension from Examinations (RACE) — noHMmaHMe npoymntaHHoro. Ectb ANMHHbBIN
naccax n 4 Bonpoca No Hemy, HY»XHO BblbpaTb BEPHbIM

A.1 Example Question of Passage
Summarization

Passage: Do you love holidays but hate gaining
weight? You are not alone. Holidays are times for
celebrating. Many people are worried about their
weight. With proper planning, though, it is pos-
sible to keep normal weight during the holidays.
The idea is to enjoy the holidays but not to eat too
much. You don’t have to turn away from the foods
that you enjoy.

Here are some tips for preventing weight gain
and maintaining physical fitness:

Don’t skip meals. Before you leave home, have
a small, low-fat meal or snack. This may help to
avoid getting too excited before delicious foods.

Control the amount of food. Use a small plate
that may encourage you to "load up”. You should
be most comfortable eating an amount of food
about the size of your fist.

Begin with soup and fruit or vegetables. Fill up
beforehand on water-based soup and raw fruit or
vegetables, or drink a large glass of water before
you eat to help you to feel full.

Avoid high-fat foods. Dishes that look oily or
creamy may have large amount of fat. Choose lean
meat . Fill your plate with salad and green vegeta-
bles. Use lemon juice instead of creamy food.

Stick to physical activity. Don’t let exercise take
a break during the holidays. A 20-minute walk
helps to burn off extra calories.

Questions:

What is the best title of the passage?

Options:

A. How to avoid holiday feasting

B. Do’s and don’ts for keeping slim and fit.

C. How to avoid weight gain over holidays.

D. Wonderful holidays, boring experiences.




OueHKa reHepaTmBHbIX moaenen (GPT-2)

Mepnnekcmna — HeNpPaBAoNoA0OHOCTb (CreHepPUPOBAHHOTO) TEKCTA (YeM HUXKe, TEM NydLle);

* 3amepaeTca Ha TPEHMPOBOYHOM BbIODOPKE, a TaKKe MOXKHO MCMNO/1b30BaTb KaK OLIEHKY KayecTBa
reHepaunm Ha cneumanbHO BblAENEHHbIX Cpe3ax;

* A3bIKOBYIO MOAENb MOXHO MCMNO/Ab30BaTb M ANA KnaccUPUKaLMU: BEPOATHOCTb KAaKOro TOKeHa
bonblue: «4a» UNU KHEeT»?

Language Models are Unsupervised Multitask Learners

LAMBADA LAMBADA CBT-CN CBT-NE WikiText2 PTB enwik8 text8 WikiText103 1BW
(PPL) (ACO) (ACC) (ACO) (PPL) (PPL) (BPB) (BPC) (PPL) (PPL)




GPT-2 6eHYMapKu

Generalization vs Memorization: HacKo/lbKo Mogenb obobuaetcA Ha HOBble 3anpocbl, a
HACKO/IbKO NPOCTO «3anoOMHW/Ia» TEKCTbl U3 TpelH-aaTaceTa

* [laHHble B TECTG/6€HHMapKaX He CoA4epKaTCA B KaKMUX-Nnbo TeKCcTax 13 TpEl';IH-,EI,aTaCETa

* [eHepauma oTBETa Ha BOMPOC U3 TecTa/beHYMapKa He coAepXUTCA B KaKux-1Mbo TeKcTax u3
TpenH-gaTaceTa




Alignment. Kak XOTUM U KaK He XOTUM

prompt  Explain the moon landing to a 6 year old in a few sentences.
Completion  GPT-3
Explain the theory of gravity to a 6 year old.
Explain the theory of relativity to a 6 year old in a few sentences.
Explain the big bang theory to a 6 year old.

Explain evolution to a 6 year old.

InstructGPT

People went to the moon, and they took pictures of what they saw, and sent them
back to the earth so we could all see them.




Alignment

«BblpaBHMBaeM» MoaeNb — y4MM ee c/iejoBaTb NO/b30BaTe/IbCKUM OXUAAHMAM, FEHEPUPOBATb
TEKCT B onpeaeneHHom ¢opmaTte 1 cTune

SFT (Supervised Fine-Tuning): aenaem wWabaoHNU3UPOBAHHbIN BXOA,
e CuctemHbIn 3anpoc (system prompt)

e 3anpoc/3aaaHue

e KOHTEKCT 3anpoca (ecam HyKeH)




LLlabnoH npomnTa

{instruction} - 3apaHue, {input} - KOHTEKCT

»Below is an instruction - - -

: Below 1s an instruction
that describes a task,
paired with an input that that describes a task.

ides furth text. - 1
provides further contex Write a response that apppopplately

Write a response that appropriately
completes the request. Completes the request.

### Instruction:

{instruction}

### Instruction:

{instruction}
### Input:

{input}
### Response:

### Response:




YTO BMAUT NO/Ib30OBaTE/b

Monb3oBaTenb 3a4a€eT 3anpoc B cBOH60AHOM dopmaTe, CUCTEMA NEPEBOANT €ro B UHCTPYKLIUIO U

KOHTEKCT, BCTAB/IAET B WabnoH un nepenaeT B reHepatnBHyrO Mo4eNb

Kak cTtypeHTy cgath cneykypc no LLM?

BOT HECKONbKO COBETOB, KOTOPbIE MOTYT MOMOYb CTYAEHTY YCMNELHO CAaTh
cneukypc no Large Language Models (LLM):

1. AKTMBHO y4acTByWTe B 3aHATUSX. MoceLtanTe nekumumn, CeMUHapb! U
NnpaKTUYeCKue 3aHATUA, 3afaBaiiTe BONPOCHI, y4acTByWUTE B
AUCKYCCUsX. ITO MOMOXET BaM JlyyLle NOHATb MaTepuarn.

2. TwaTenbHO U3y4yanTe peKOMEHAOBaHHYH MTEpaTypy 1 Pecypcbi.

Tbl = YMHbIA NOMOWHWK,

KOTOPbIA MOMOraeT nosib30BaTen
pewaTb ero 3apauu.

Huxe pgaHa MHCTPYKUWS,
onuchiBawwasa 3apavy.

Hanuwy OTBET, KOTOPbIH

B TOYHOCTU BbINOMHSAET

nonb30BaTeNbCKUN 3anpoc

@@@ WHCcTpyKumnA:

Kak cTypeHTy cpaTtb cneukypc no LLM?

@@@ OTseT:

BOT HECKONbKO COBETOB, KOTOPble MOryT
NOMOYb CTYAEHTY YCMEewHO cAaTh Chneukypc

no Large Language Models (LLM):

1. AKTMBHO yyYacTBYWTe B 3aHATUSX.
MocewanTe nNeKuun, CEMUHApPbl U MpakTUYecKue
3aHATUA, 3agaBalTe BOMPOCH, YyYacTBYWTe B
AUCKYCcCUsiIX. 3TO NOMOXET BaMm nyuwe

NOHATL MaTepwnan. TwaTenbHO MByHaﬁTE

pPEKOMEH0BaHHYl NUTepaTypy U pecypchl.



KaK Mcnosab3oBaTb

* KaK npaBuao, CMCTEMHbIN NPOMNT ANA BCEX NPUMEPOB OANHAKOBbIN;

* Instruction, input (ecnm ectb) n response (ecnn npumep oby4yalolmn) — CBOU ANA KaXKAO0ro
obyyatoLero npumepa;

* [eHepaTMBHaA moaenb yumntca Yepes SFT Ha response;

* Bo Bpemsi MHPepeHca MCNoNb3yemM TOT e LWab/IoH, OKaHYMBAKOLWMUINCA HA «... response: », u
MPOCUM MOAENb «KNPOAOKUTb» TEKCT;

* «[MpaBuabHOro» WabnoHa HET, NoA, KaXXAyt MoAenb HY*KHO noabupaTb CBOWM B COOTBETCTBUU C
peLaemomn 3aga4yen n JOMEHOM.




MNHCTPYKTUBHbLIW AaTaceT

1. BbipaBHMBaem mogesnb ¢ nomouwbto Supervised Fine-Tuning B HYXHOM OOMEHE N HYXXHOM
dopmarTe;

2. OAna Toro, 4tobbl HAYy4YUTb MOAENb C/1IeA0BaTb MHCTPYKLMUAM, HY}KHO COBPaTb MHCTPYKTUBHbIM
oby4alowmin paTacer;

3. OTKyga 6paTb AaHHblEe ansa SFT:
e [TncaTb C HYNA C NOMOLLbIO peaaKTopPoB (A0oporo, HO ayylle BCero)
* /IcnoNb30BaTb AOCTYMNHble B MHTEpHETE MHOXKeCTBa 3aMNpocoB

o FEHepMpOBaTb (TaKMe AdaHHble Ha3blIBaAlOTCA CMHTGTVNECKMMM)




Self-instruct

* MonyaBTOMaTUYEeCKM noaxod ANA  reHepauum  obydalwowmx  AaHHbIX  (MHCTPYKUMHA,
NO/1b30BATENbCKUX 3aNPOCOB) C NomoLlbio LLM;

* C NMOMOLLbIO HEro MOXHO €034aTb OONbLIOK WMHCTPYKTUBHbLIM AaTaceT ans SFT ¢ manbim
KO/IMYeCTBOM PYYHOM Pa3METKU;

* C nomoubto UMHCTPYKTUBHOTO AaTaCeTa CO34aAUM UHCTPYKTUBHYIO MOJE/b,

* Instruction-tuned LM = fine-tuned to respond to instruction.




Self-instruct

I'Ipumep NOCTAaHOBKU: XOTUM HAay4YNTb Mmoae/ b BECTU ANANOT,

[aHo: moaenb, KOTOpPaa XOPOLLO NPOAOAXKAET TEKCT U NJIOXO BeAeT YenoBeKonogobHbIN pa3rosop;
[Mpobaembl 3anNpoCcoB 1 OTBETOB, HANMUCAHHbIX NHOAbMMU:

® HM3KaaA CKOPOCTb HAaNMUCaHMUA => Manoe KOJMYECTBO TEKCTOB

® OrpaHM4YeHHOe pa3Hoobpasme TEKCTOB

® OrpaHUYEHHanA KPeaTUBHOCTb TEKCTOB (PpaHTa3mnA He BecKkoHeyHa)

® OPOro M 4acTO HYXHA BbICOKAA 3KCNepTU3sa B AOMEHE

3T npobaembl MOTYT NPUBECTU K MNJIOXOMN reHepaam3aLum mogenu

PeweHue: reHepupyem BbIOBOPKY C MOMOLLbIO UHCTPYKTUBHOM LLM

HioaHC: HyXKHa XOopoLaa MHCTPYKTUBHAA MOAENb, B KAYeCcTBe KOTOPOM MOXHO B3ATb InstructGPT u ee
aHanoru, Hanpumep, ot OpenAl




Self-instruct

" . . " Step 2: Classification
175. seed ta.sks with Task Pool Step 1: Instruction Generation Task Identification
1 instruction and & &

1 instance per task \azaf o)

+0 - *® LM 3 A > . %
h, 3 Instruction : Give me a quote from a

40 —

1 g = m 7 7 famous person on this topic. 7

— Step 3: Instance Generation
Yes

Instruction : Find out if the given text is in favor of or against abortion. ;

Class Label: Pro-abortion *®

Input: Text: I believe that women should have the right to choose whether or not 6;1tput-ﬁmt
they want to have an abortion.

Step 4: Filtering

LM

Instruction : Give me a quote from a famous person on this topic. w No

Input: Topic: The importance of being honest. J e

Output: "Honesty is the first chapter in the book of wisdom." - Thomas Jefferson input-ﬁrst




Self-instruct anroputm

Bxop: ®opmumpyem
Ha4anbHbIN Ny 3a4ad
(seed-set) —175
KayeCTBEHHbIX PYYHbIX
NPYMEPOB;

C nomoubio LLM
reHepupyem
NHCTPYKLUK ong
HECKO/bKNX HOBbIX
3ajauv;

Cospaem no HeCKobko
input n output ang aTnx
3apay;

dunbTpyem
oKonoayenukaTbl 1
HekayecTBeHHble
WNHCTPYKUWK, input-bl 1
output-bl;

MNoBTOpPAEM MNoKa He
NONYYM HyXHoe
KONMYecTBO 3aau,
input-oB 1 TapreTos A9
HUX

Bbixopg: 60610
fartaceT pasHOO6pPa3HbIX
Ka4yeCTBEHHbIX
VHCTPYKUWIA N TapreToBs




Self-instruct pe3synbTtaThl

[MonydyeHo 52k Cnaboe
Ka4eCTBEHHbIX nepece4veHne c
WHCTRYKUWN, a seed-set -
TakxXe input-bl 1 BbICOKOE
output-bl oNa HX pasHoob6pasne

[ooby4yeHHada Ha KayecTBO 6/1M3KO K Yckopuno
NOMy4YEeHHbIX InstructGPT pa3sutne LLM B
NHCTPYKUMAX LM oneHcopce
nyylie yem

ncxoagHasa ata LM

Ha 33%




Alpaca

* CteHpopa poobyumn LLaMa 7B Ha 52K MHCTPYKUMM, CreHEepupoBaHHbIX C nomoulbio self-
instruct;

* KauectBo 621M3K0 K MHCTPYKTMBHOM GPT-3.5, HO npu aTOM Mmoaenb U Noaxoa AOCTYMNHbI BCEM.

@ Meta
LLaMA 7B

Text-davinci-003

Supervised
52K Finetuning Alpaca 7B
175 Self- Modified Self-instruct Instruction-following
Instruct Instruction Generation examples
seed tasks
Example seed task Example Generated task
Instruction: Brainstorm a list of Instruction: Brainstorm creative
possible New Year's resolutions. ideas for designing a conference
Output: reom:
- Lose weight Output:
- Exercise more ... incorporating flexible
- Eat healthier components, such as moveable
walls and furniture ...




Ba*KHOCTb XOpOLWMX AaHHbIX

1. YacTbie npobembl Npu COCTaBNEHUN UHCTPYKTUBHOIO AaTaceTa:

* noxoe pa3Hoobpasue n okonoaybau;
® CUHTETUYECKME AaHHbIe YacTo BbIMAAAT C/IMLLKOM CUHTETUYECKM.

2. Ecnn B patacete MHOIO MOXOXMUX MHCTPYKUMW, TO Y moaenun byaeT nepeobyvyeHme Ha ypOBHE
MHCTPYKLWUIN, N OHa byaeT nioxo 0606waTtbca Ha HOBbIE MHCTPYKLUMU;

3. BakHble KPUTEPUN AaTacCeTa: Ka4eCTBO, penpe3eHTaTUBHOCTb U pa3H006pa3me.




LIMA — CKONBbKO HY*KHO MHCTPYKLUM

Superficial Alignment Hypothesis: Bce 3HaHnAa B LLM 3anoKeHbl Ha 3Tane npe-TpenHa, a BO
Bpems alignment BblyunBaeTca TONbKO CTU/Ib A GOPMaT B3aMMOAENCTBUA C NO/Ib30BaTE/IEM

B TakOM cnyvyae, ANs BbIPaBHMBAHUA MOAENMN HYXKHO HEOONbLLIOE KONMYECTBO KAYeCTBEHHbIX,
Pa3sHOObOpPa3HbIX U penpe3eHTaTUBHbIX TOYEK U OTBETOB Ha HUX B Tpebyemom popmaTte

AKKypaTHO cobpanun 1000 Touek, goobyumnm Ha Hux LlaMa 65B — mogenb 61n3Ka No KayecTsy K
GPT-4, BbIpOBHEHHOW Ha OrpoMHbIX AaTtacetax, U nyywe Alpaca 65B, BbipaBHEHHOM Ha 52K

selfinstruct MHCTPYKLUWUA

Ons LlaMa 7B poctatouyHo >= 2000 Touek




Nenybankaums

Llenb: Yoanutb noBTopAtowmeca gaHHble 3 obyyatowero Habopa

YeTKadA

yAansem yeTkme coBnaaeHus, NoCMMBONbLHO MBO nocne npeaobpaboTku (Hanpumep, yaanunTb
N3 TEKCTa BCE, Kpome OYKB, N NPUBECTU K HUXKHEMY PETrUCTPY);

HeueTkaa — no cteneHM NOXOXeCcTu
® Ha TEKCTOBOM YpOBHe: aona obwmx n-rpamm, MinHashLSH v np.

® Ha BEKTOPHOM YPOBHE: NepeBoANM TEKCTbI B BEKTOPHOE npocTpaHcTeo (BERT), cuntaem
MONapHO KOCUHYCHYIO 61n30cTb/dopMmMpyem Ha ee OCHOBE KacTepa, yaansem aybam no
nopory/cBA3HOCTW.




YMHaAa aeaybnankauma

1. Y6paTb Aybnum ana ynyyweHua KayecTsa

2. YMeHbWNTb pa3mep BbIDOPKKU be3 yxyaLLleHna ee KavyecTBa
* yCKOpeHune obyyeHun

* BblpaBHMBAHME Pa3sMepoB pPa3/INYHbIX Cpe30B (Ana nlbexaHua casura pacnpeaeneHumsa Ha
KaKOM-TO CIMLLIKOM YacTbin cpes)

3. NMoyemy Henb3A NPOCTO CEMMNAMUPOBATL U3 BbIDOPKN?

e Bo3HuKaeT selection bias — ¢ 6onbluen BepOATHOCTbIO BbiOMpalOTCA TOYKM B obnactax c
BbICOKOM NNIOTHOCTbIO TOYEK

® Toukn B 061aCTAX C HU3KOM NIOTHOCTbIO YACTO CU/IbHO BAMAIOT HA Ka4eCcTBO

* [pnBOAMUT K yXyALUEHUIO Pa3HOODOPa3MA HOBOM BbIOOPKM OTHOCUTENBHO CTapOom




YMHasa aeaybavkaums

Convnext-Tiny Swin-Tiny

Coreset Selection
Dataset Distillation

Dataset Quantization
Dataset Quantization

® Original Samples  ® Selected Samples ® Original Samples @ Synthetic/Selected Samples




Dataset

Distillation

EcTb gaTaceT nof Kakyto-
TO 3afadvy, eCTb MOOEND,
KOTOPYIO MOXHO Ha Hee
06y4nNTb

Kak cuHTesnpyem:
MUHUMU3MPYEM 418

BbIBPaHHON Moaenn,
OBYYEHHOI Ha CUHTETUKE,

JIOCC Ha NCXOLHOM
TPEHNPOBOYHOI BbIBOPKE

BmecTe oTceBa TEKYLMX
TOYEK CUHTE3NPYEM
Manoe Konm4yecTBO
Hanbonee
MHOOPMaTNBHbBIX TOYEK

MuHyC: ecnn meHsem
APXUTEKTYPY MOLENN, TO

oby4aTb Ha Takow
CUHTETUKE €€ yXe Hefb3q




Coreset Selection

Npea:

NTEPATUBHO OTOMpPAEM TOUYKM N3 NCXOAHOM BbIDOPKKN B OTAE/IbHYIO KOP3UHY

Ha Kaxgom ware Ana nepemelleHna BbibMpaeTcs TouKa, KoTopas:

® MAKCMMaJIbHO MOXO0Ka Ha OCTaBLUYHOCA UCXOAHYIO BbIOOPKY (penpe3eHTaTMBHOCTD)

® MAKCMMaNbHO HEMOXOXKa Ha TOYKM U3 yKe cobpaHHOM Kop3nHbIl (pazHoobpasue)

B Ccaydae TEKCTOB: KOCUHYCHaA NMNOXOAKeCTb CEMAHTUYHECKUX 3M6E,D,LIII/IHI'OB




Dataset Quantization

Selection bias 6ygeT v 34ecb => HECKOJIbKO pa3 npumeHsem CS

Patchify

Scoring Dropping
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DQvs CSvs DD

DQ (Dataset Quantization), CS (Coreset) n DD (Dataset Distillation)

Arch. Time : Data
Method generalized Scalable Efficient Diverse Efficient
DD X X X v v
Coreset v v v X X
DQ v v v v v

e




AHOHUMU3aUUA

[Monb3oBaTeNbCKUE AaHHble AaXe M3 OTKPbITbIX MCTOYHWKOB (MOCTbl B COLMANbHbIX CEeTAX)
6biBaeT Ba*KHO aHOHUMMN3NPOBATb.

AHOHMMM3AUMA — 23TO npouecc HEO6paTMMOI'O vaaneHmna wmiain U3IMeHeHUA BCEN NNYHOWU
I/IH(IJOpMaLI,I/II/I TAKNUM o6pa30M, 4TOObI YENOBEKA CTA/I0 HEBO3MOXHO IA,EI,EHTI/ICI)MLI,MpOBaTb.

IOpuagunueckmne pucku: Ytobbl nsbekatb cyaebHbIX UCKOB U WTPadOB 33 HapyLUEHME 3aKOHOB O
3aLLUUTE AAHHDbIX.

dTnueckmne coobparkeHunA: YBaxkeHne K NpuBaTHOCTU NONb30BATENEN, AaXKe €CM OHU CaMU YTO-
TO onybanKoBanu.

be3onacHoOCTb: 3aWKTa nonb3oBaTeneun ot I'IpECJ'IELI,OBaHMl;'I M MOWEeHHNYeCTBa, KOTOPOE MOXKET
CTaTb BO3MOXKHbIM, €C/Z1IN CBECTU BOEAUNHO AadHHbIE U3 PA3HbIX OTKPbITbIX NCTOYHUKOB




KayecTBO MHCTPYKTMBHOW MOAENU

I/IsmepeHme Ka4vyecCTBa
reHepau TekKkCta —
CNoXHad 3agava

[epnnekcuna — roBOpPUT O
NpPaBaonoAo6HOCTN TEKCTA,
HO YaCTO HUYEro He
rOBOPUT O €ro KayecTse

B kaxxgon nprknagHown
3afa4e O00JIKHbl 6bITb CBOU
Kputepum




OueHKa KayecTBa

Ab6contoTHan:

e popmynnpyem Kputepum

e cobupaem TeCcToBbIN CET

® NULIEM KauYeCTBEHHYO MHCTPYKLMIO C NpUmMmepamm

* pa3meyaem camu / npusnekaem aceccopos / LLM API

OTHOCUTEeNbHaA:

* CpaBHMBAEM modenu mexay cobon Ha nydwe / xy»ke (sideby-side — SBS)
* oUeHKa ntogbmm nnbo LLM API (Hanpumep, GPT-4)

® TaK}Ke HYXHbl KPUTEPUUN CPABHEHUA U NPUMEPDI




OueHKa KayecTBa

NMone3HoOCTb

® HACKONbKO KayecTtBeHHO LLM BbinonHAem 3a4a4y, NOCTaBAEHHYIO NO/1Ib30BATENEM.

®* MOMMMO CaMOWM 3a4aumn, CtoAa MOXKHO BK/IHOUNTb TaKKe YNTAEMOCTb, CTUIUCTUKY, TPAMMATUKY
YeCcTHOCTb

J Ha6CKOJ1bKO OTBET COOTBETCTBYET AENCTBUTENbHOCTU: OTCYTCTBME TranntoumHauuim, GakTUyeckux
OWNBOK U T.4.

Bbe3onacHoOCTb
® HAaCKOJIbKO moaenb cnocobHa HaBpeAUTb NONb30BaATENO U APYITUM NHOAAM CBOMM OTBETOM
® Hanpumep, mogenb He A0/IXKHA MCNO/Ib30BaTb HEHOPMATUBHYIO JIEKCUKY U YIPOXKaTb

* MoAdeslb AONXKHA O0TBeYaTb 3TUYHO U 6e30nacHO JaxKe ecnn no/b30BaTe/lb BblIHYXXAd€T MOAENb
AENATb NO-APYyromy, a Takxe 3aaem HE3TUYUHbIE N HEDE3O0MaCHbIE BOMPOCHI




NcnpasneHue owmnboK

* Yactaa npobnema — 6e3onacHOCTb Moaenu;

* Hy}kHO ymeTb UcnpaBnATb Ablpbl B 6€30MacHOCTM M npoyme npobsiiembl B OTBETax B Lie/eBbIX
3a4a4ax;

* MpocTtoit cnocob6 — cobupaem ¢uabek/oTcmaTpusBaem 3anpocbl Masamu, MULLEM PYKamu
KOpPEeKTHble 0TBeTbI, AoKMAbIBaemM B SFT napbl “cTapblii 3anpoc - HOBbIN OTBET”;

* bonee npoagsuHyTbin — RL, chain of highlights, napbl “nnoxon-xopowwunn”, paHknposaHue
OTBETOB M MCNONb30BaHUE 3TOro ANna obyyeHus.




KaK yny4lwunTb Ka4ecTBo reHepaumm

Prompt-engineering

* noabupaem NPOMNT TaK, 4TOObI 3a43a4a pelwanacb Ayduwe, gobaBnaem KpUTepmum B 3anpoc U
T4,

e TaK¥Ke C NOMOLLbIO HEro MOXHO YNYYLINTb KAaYeCcTBO FreHepupyembIX AaHHbIX C nomoLlbto self-
instruct;

e ObpaTHaA CTOPOHa — eCc/In B CUCTEMHbIN WAbAOH moaenu noaasaTb CAMILKOM MHOTMO
KOHTEKCTa, KPUTEPUEB N OFPAHUYEHUN, TO MOAENb MOXKET HAYaTb ra/INItOLUHUPOBATbL, NPUBJIEKAA
B OTBETE TEKCT U3 CUCTEMHOTO WabnoHa.
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