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A HlALO| E Crawling

text fist = ()
driver = webdriver Chromo()

driver.ic

3it(3)

fdx = 2C
text.container xpath = 'htmi/bodyidiv 1)idiv Tiidiviy Jidividivi2)idiv{1)idiv(3)}articleimain’

while True:

try.

url = Fhttpsiiinkareer.com/cover-letter/{idx}?poge=18sort=PASSED AT &tab=all
driver.get{url)

text_container = driver.find_element(By XPATH, text container spath)

text = text_contoiner.text

text_Est.oppend(text)

j+=1

excopt-

l‘m)

(tm_h:t)
Lveo»-

else

idx += 1

return text st
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GPT-2

—0——0—0—0—

OpenAl/GPT-2

T2 M EO| 7|HIO| E|=
StS pEe
OpenAl GPT-2=,
2018 GPT-10f 0| 0f
2019 0f| HHE &
H|X| =5t& 7| 8o
Aoj= &l

https://github.com/openai/gpt-2

e

SK telecom

SKT-AI/KoGPT-2

KoGPT-2=
GPT-22|2t=0] 424
£ Halst 2502
SKT-AIN| A 7=
GPT-29| $t=0 HHH =&l

J

https://github.com/SKT-Al/KoGPT2/tree/ppl_eval

@ Hugging Face

kor@UQD 1.0

KorQuAD-
Question-Generation

KorQuAD-
Question-Generation2
HuggingFaceOf| b = =l
KoGPT-2 ZEZ 7[Hte =
it ot 0] 2o E
HO|H 4! KorQuAD v1.0S
A+ESH0] M EHE HEM
(Question Generation)
oH

H™ 8} Dream

https://huggingface.co/taeminlee/kogpt2

https://github.com/codertimo/KorQuAD-Question-Generation

D &0 Pre-traine&!
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OpenAl GPT-2 - Language Models are Unsupervised Multitask Learners

2.

= A ZXE

2019-05-16(v1)

3. X%}
OpenAl

EE

Language Models are Unsupervised Multitask Learners

Alec Radford *' Jeffrey Wu *! Rewon Child' David Luan' Dario Amodei *' Ilya Sutskever ** '

Abstract

Natural language processing tasks, such as ques-
non answenng machine translation, readmg cm'n
and izati are typically

approached with supervised learning on task-
specific datasets. We demonstrate that language
models begin to learn these tasks without any ex-
plicit supervision when trained on a new dataset
of millions of webpages called WebText. When
ditioned on a d plus the an-
swers generated by the language model reach 55
F1 on the CoQA dataset - matching or exceeding
the performance of 3 out of 4 baseline systems
without usmg the 127,000+ training exarnples

competent generalists. We would like to move towards more
general systems which can perform many tasks — eventually
without the need to manually create and label a training
dataset for each one.

The dominant approach to creating ML systems is to col-
lect a dataset of training examples demonstrating correct
behavior for a desired task, train a system to imitate these
behaviors, and then test its performance on independent
and identically distributed (IID) held-out examples. This
has served well to make progress on narrow experts. But
the often erratic behavior of captioning models (Lake et al.,
2017), reading comprehension systems (Jia & Liang, 2017),
and image classifiers (Alcorn et al., 2018) on the diversity
and variety of possible i mpuls highlights some of the short-

The capacity of the 1. model is

to the success of zero-shot task transfer and in-

(Alec Radford, Jeffrey Wu, Rewon Child, David Luan, Dario Amodei, llya Sutskever &)

4. Published journal

arXiv(O}7|A| B)
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6. GPT-2 =2 2|8

2. 270

3. F2 280 Ho|

= Zero-shot: = CHE X 3h&(Multitask learning) :
714 st5 RHoAM £ AU S shSokX| R E ofS 7| &9 THUEA StE=2 1711 RS 1712 =hdof Tt
Erdof ciolf Yttetsto] +=W5t= S=HE 2o|g. Cf= £31510 et5A|7| = v, CHESEY stE2 o8] &Y
o] HIO|E{ & 7|8t 2 st&%t = 2|0 20| Sl S0 = o Ciet HEE R0 7510 RHe| Utts}t 5= a}
F HA/OIGIE S = A= A7 SlTE st 2843 71

= Downstream task:

- 7|14 =50 M stLte] st5E RE S COHE #E &Y - XfHO| M2| ZOFolA| AH st El 2o REES E7
0fl 0| (transfer)St0] AF235= 7|H. X o] XM 5t= A.

- EX Ztolof sl |2 HIO|E{MIS £Zlstn B el - main taske} 59| HHEE FAEl=0H o & S0,
2 MEES= HAHE R NS Makst £ 0lo] 28X ‘Z™HEM0|2HE main tasklt ‘2 E ZHE2M S
ol

2. oizi7tx|el 59| RPSE FAHE 4

o
T AS.
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- Dragnet gmo/x014 22coneny2 #2217 /5 22 2a)E

- Newspaper L&
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2. Input Representation

+ GPT-2 20| U2 HlO|E| HA:

- BH|A E |0|E{ & BPE Tokenizer§ S9l Byte Tt 2 22|5t0] QI3 £
- THo|=E LMe| ‘FE 1t EXFE LMo ‘Yitdoj2l=s HE S Age.

- 0™ Unicode X} Hof| ML} &
— ™Kz, EZ23}, vocab?l| 37|

1]
ojn Mo
4
2
ek
4%
$0
ojo

= Tokenizer: Subword Tt 2 =2|5t= BPE Tokenizer A2
- X3 £86l= o= Y= Xt FH6IX| S = S Xt UHoof st

° ol A

(L. b | o

(9
HES| =goto] M= o= a8 S 2|n].

r

ap 22 810] offH HIO|E{ MO M = LM2| A+Z O] 7}s.

symbol sequenceE =




3. Model

ool X,
- TransformerZ} 7| & #ZX0|H, GPT-1 L& X} SAlEt.

GPT-1 22 3to| X}0|H:
1) Layer ‘811 2HE Z sub-blockl| (L2 F[H crr2 222 wb-blockoizt 22= 32

> Zt Layer2| Y G|O|E{0] CHoH Haat EEHALE A4H510] H2elE A2 =N

U= OlojE{e] E=7t QHEatk|1, st50| o H TAE|H, gradient &

2) F71H 2l Layer M 8t= Self-Attention 2{|0]0f O|=0f M.

> Z; Chof 7ho| 4= 80| O & O|RO{X| A5, A REo| st=1t 52 75l =88 5.
3) Vocab®?| 377} 50,2577 2 =t&E.
4) Yo 2 FO{X| = context size0f| CHSt token?| 7t 512~102471 £, batch sizeZ} 5122 57}




D AA: 37|71 242} CHE 47l RS THE

- 20

Parameters Layers d_{model}
17M 12 768 = GPT-1
345M 24 1024 = BERT
762M 36 1280
1542M 48 1600 = GPT-2

et&/2 S HIOIE 2&: WebText HOIE{2| 5% held-out 4 £ (validation ¥ &) & &2

— X HE3t learning rateE XO0}7tH =7

B} :

- WebText 0| B H0j [[}E datasetl| Z1=ES A LSl= BHAloz £




4.

Al
=

g 24 % 2

2. W7t Z1f

HI} 410|E{: 85 2| LM benchmarkE A&

LM benchmark: 210/ 229 &£ B7fo}7| £/2t 0f2{ 7§/ 5/~ E Ljjo/E[A

LAMBADA LAMBADA CBT-CN CBT-NE WikiText2 PTB enwik8 text8 WikiText103 IBW
(PPL) (ACC) (ACC) (ACC) (PPL) (PPL)  (BPB)  (BPC) (PPL) (PPL) oM = glo]

SOTA 99.8 59.23 85.7 82.3 39.14 46.54 0.99 1.08 18.3 21.8 zero-shot g.jc:; oI.EH
117M 3513 45.99 87.65 834 29.41 65.85 1.16 1.17 37.50 75.20

345M 15.60 55.48 92,35 57.1 2276 47.33 1.01 1.06 26.37 55.72 87" I:FI 77H benchmarkoﬂ*'l
762M 10.87 60.12 93.45 88.0 19.93 4031 097 102 2205 44.575 e A
EQM .63 63.24 093,30 80,05 18.34 3576 0,93 0.98 17.48 4216 SOTA S5 =3

LM benchmark Ed

LAMBADA EHIAEO| H7E| o|=Hd EI}
Children’s Book Test ZAH0 2 LMo =5 =H
WikiText2 2|Z|T|C|otojA| =5 HIAE GO E{ Al
PTB Penn TreebankOjA| FE¢t HIAE HO|E{2 /4 E HO[E{Al
enwik8 20084 7|=2 2 o f|7|m|Cjote| 2 HRES HAERZ ZoStH, GIO[E| A7|7f | 2
text8 dof fi7|z|Cjote] YR HIAE HO|HE f/d
WikiText103 fl1Z|g|C|oto|A| FEot HIAE HO|E{M o 2 WikiText2ECt 271 o &

IBW HIZE HAEQ CHoff 2E0| SHIE HAEE L E25= SEHE H7Ist=0 A2 E




= XrHONE| HYUIIE

XA X 2| = H (Task)

m7

—

21t

Reading Comprehension
(=3l)

Summerization
22h

Translation
(M)

Question Answering
(Relgh

HlolE{X S5
Sois 2t chstof 7|urs
S H|

QOH53S BIks7| $fo

CNNI} Daily Mail CIO|E{MIE ALE

2o
HES

x|

E3tE Q9I0|E F1 score 552 24,
(SOTAQ! BERTE= F1 score 897)

¥ =4(L; DR)= F7IME B2,

F715HX| S mjECt W 647 T

11.5 BLEUS| 52 T/d.(SOTA Model2 33.5 BLEU)
BLEU: 7|7 #19 Zifof AFELO] B8t Zilfo] RAFEE H/maf0f o) et 552

"B U K| (Exact Match)" HEZISZ "I} Al 4.1%,

7t =shE 1%2] BR0E 63.1%2 H2EE 7H.

Hors g




2. W7t Za}
= DEIo| Autst S 1t BfX Tt o & ™7l (Generalization vs Memorization)
- "It v A:
1) |2 A0 =2 H Ldkx ol o|O|X| C|O|E{ M0 = traind} testMlOfA] Bt2 2Fo| =S5 I 0|0|X| 7} E&HE|0f
tNstE g2t
2) OIO|E{ MI[E°| 3 7|7} Z7F0f M2} o] 2H|C| 715/d0] =0IX WebTextH| ME FAtSH 2iAr0| st = QS
3) 2tA| et& C|o|E{of] oLt B2 HIAE H|0|E{ 7} LIE}LL=X] 2M35l= 20| 52T
- I Hit.
=& ZEE A85t0 F0{Z! || E{ M| M WebText & CI|O[E{ A0 = 8-gram2| HHE &2 ALt
- Hot A1k
WebText €t& H|O|E{AlO]| A LHIE QI LM G|O|E{AIQ| test set2 1~6%2| SEE 7VH. s gosumys mazoz 3050 522 72
PTB WikiText-2  enwik8 text8 Wikitext-103 IBW
Dataset train 2.67 % 0.66% 7.50% 2.34% 9.09% 13.19%
WebText train 0.88% 1.63% 6.31% 3.94% 2.42% 3.75%
- 7™M 2. train/validation C|O|E{ & 2&5t= S n-gram 5 7|8 58 HHE AI25I= HO| £3.
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6. GPT-2 =2 2|8

5. EE X EE

3. -71H
1) X0 X2 RS Folot= crfet W 3l A E fo|EH M-S0 il XpM|s| & = A= 7[=217t =AU S.
2) GPT2 REZS 7|82 & fine-tuning®t RASS F1ot0] ASIHA &l wA7|ALS| A4 L2+ o= ZatS0|
EXA =Xt st HO[E{7t &ff Unicodel| HMO|AE=XE Y = AU,
3) GPT-22R2 F/IHo= °‘|:rl7f gasts ZE0A =g = AA=H],
‘d5¢l ‘GPT-4' 22| Technical Reportt &A1l A| H| w62 =2 LS 2apX0|2t0 =74,

I AIHOM o B2 M5




v EJL}0|¥H
(SentencePieceBPETokenizer)

vocab.json merges.txt

0|™: 104, = =
Q™. 105, |
1": 106, —
“o2": 107, e ez
" (f": 108, - fjate g

| I

o —

"0l A": 109,
"\"\"": 110
" 7" 111,
" 2": 112,
" K" 113,

tokenizer = SentencePieceBPETokenizer.from file(
vocab_filename=config.vocab_path,
merges_filename=config.tokenizer_merges_path,

add_prefix_space=False

SentencePiece
. HX|E8& 2 21510] Subword 2 £2

- vocab.json It 7|t 2 FE|

BPE
. 22| SubwordE ZEt
-« merges.txt Lt 7|te = A
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v G|O|E{All

train_dataset = QGDataset(
train_examples,
tokenizer,
config.max_sequence_length)

context_tokens = self.tokenizer.encode(f" =M :{example.context}").ids
answer_tokens = self.tokenizer.encode(f"& Y :{example.answer}").ids
question_tokens = self.tokenizer.encode(f"{example.question}").ids

conditional_tokens = ([self.sos_token] + context_tokens

+ answer_tokens + self.question_prefix_tokens)
post tokens = question_tokens + [self.eos_token]
input_ids = conditional_tokens + post_tokens

labels = input_ids if self.is_train else ([-18@8] * len(conditional_tokens)) + post_tokens
attention_mask = [1.8] * len(input_ids)

return input ids, attention mask, labels

« question= M| 2|5} 11 = labelO| M FA|5}7| 2 6H
-10022 M| &

- =8 HHof| oIS HE3}| fIsH 12 ¥



)

v D2 NE

model = GPT2LMHeadModel.from_ pretrained(config.gpt_model hub_name) . Qoo GpT27|H REIS Al

optimizer = Adam(model.parameters(), Lr=config.lr)

- optimizer= Adam2 A&

otal steps = len(train_dataloader) * config.epochs

armup_steps = int(total_steps * config.warmup_ratio)

. Q o -
scheduler = get_linear_schedule with_warmup(optimizer, g _g_et Ilneal;as;lhggul!e_W|th_warmup()E A5
e (=1 37

ADO
warmup_steps, SEE== O
total steps)
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or epoch _id in range(config.epochs): = = — olad
for step_index, batch_data in enumerate(train_dataloader): - dataloaderS parameterEE LI-TO-I ==

optimizer.zero_grad()

input_ids, attention_mask, labels = tuple(value.to(device)
for value in batch_data)
model outputs = model.forward(
input_ids,
attention_mask=attention_mask,
Labels=1labels, return_dict=True)
model outputs.loss.backward()

« clip_grad_norm_() = 0| &5}0{ gradient =3 Of|t}

torch.nn.utils.clip grad norm_ (model.parameters(), config.grad clip)

optimizer.step()
scheduler.step()
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v 0=

decoded_sequences = model.generate(
input_ids=input_ids,
max_Length=origin_seq_len + 150,
min_Length=origin_seq_len + 5,
pad_token_id=0,
bos_token_id=1,
eos_token_id=2,
num_beams=num_beams ,
repetition_penalty=1.3,

no_repeat_ngram_size=3,
num_return_sequences=1,

decoded_tokens in decoded_sequences.tolist():

decoded_question_text = tokenizer.decode(decoded_tokens[origin_seq_len:])
decoded_question_text = decoded question_text.split("</s>")[1].replace("</s>", "")
decoded_question_text = decoded_question_text.split("& &=:")[-1]

generated _results.append(decoded_question_text)

- generates 0| 8910] YHUS 2

F

E\l

ol M questionOl| 3l

e
o
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E E O FastAPI ) GitHub X

~  Hugging Face 0 git

@ OpenAl 7t slack
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