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Layer (type) Output Shape Param #

model = Sequential() dense (Dense) (None, 4) 12
model.add(Dense(4, input_shape=(2, ), activation="relu) dense_1 (Dense) (None, 1) 5
model.add(Dense(1,activation="sigmoid”)) e
Trainable params: 17 (68.00 Byte)
mOdel.Summary() Non-trainable params: @ (0.00 Byte)
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Layer (type) Output Shape Param #
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model.add(Dense(4, input_shape=(2, ), activation="relu) dense_1 (Dense) (None, 1) 3
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model = Sequentiall() =A
model.add(SimpleRNN(2, input_shape=(3, b), ") RNNO)*&EHH
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model.add(Dense(1,activation="sigmoid”))
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model = Sequentiall()

model.add(SimpleRNN(2, input_shape=(3, b),
return_sequence=TIrue)

model.add(Dense(1,activation="sigmoid”))

model.summaryy()
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GPT (Generative Pretrained Transformer)
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Chat Openai

https://chat.openai.com -

ChatGPT

ChatGPT is a free-to-use Al
asks, and withes

OpenAI
https://openai.com > blog > chatgpt - ZDR—I%RT

Introducing ChatGPT

2022/11/30 — ChatGPT is a sibling model to InstructGPT, which is trained to follow an instruction
in a prompt and provide a detailed response.
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“Okay, let’'s go”=z2 Vv ¥

ChatGPT
Tips for getting started

M Ask away @ Don't share sensitive info Check your facts

ChatGPT can answer questions, Chat history may be reviewed or While we have safeguards, ChatGPT
help you learn, write code, used to improve our services. Learn may give you inaccurate
brainstorm together, and much more about your choices in our information. It’s not intended to give

more. Help Center. advice.

[ Okay, let’s go j
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Each function serves a different purpose and is suited for various tasks that you may

need assistance with.
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Huggingface Transformersid. HRRATEONTWSBEASELIED
FEFEHIL—L7—7, RFEWDODEBASEVEZI I VAL ZEEICHT
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~ . Hugging Face Models Datasets Spaces Docs Solutions  Pricing ~= Login @Y:alYe

Tasks Libraries Datasets Languages Licenses Other Models 469,541

Q_ Filter Tasks by name
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‘ I - Multimodal { on » ted 4 . 5
I
1 | _
I . 7  Text-to-lmage Image-to-Text
stabilityai/stable-diffusion-x1-base-0.9
l ‘ ‘\ Text-to-Video Visual Question Answering ¢ 2 S

Document Question Answering Graph Machine Learning

~ openchat/openchat
Computer Vision

Depth Estimation Image Classification
Object Detection Image Segmentation l1llyasviel/ControlNet-v1-1

Image-to-Image Unconditional Image Generation

Iz

Video Classification ) Zero-Shot Image Classification
I * cerspense/zeroscope_v2_XL
. ' o Natural Language Processing - 5 S ;
: : I h e AI ‘ o m m u n I . y =i Text Classification Token Classification

meta-llama/Llama-2-13b

Table Question Answering Question Answering

o o

K u I I n t e u t u re 3 Zero-Shot Classification Translation

. n ’I \ o Summarization Conversational tiivae/falcon-40b-instruct
= Text Generation Text2Text Generation
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. . . ate  Sent Similarit; : :
The platform where the machine learning community erence smiany WizardLM/WizardCoder-158-V1.0
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' ‘\ Eg  Text-to-Speech %  Automatic Speech Recognition CompVis/stable-diffusion-v1-4

Audio-to-Audio Audio Classification

Voice Activity Detection

I stabilityai/stable-diffusion-2-1
. Tabular t-t . t t .
J Tabular Classification Tabular Regression

Salesforce/xgen-7b-8k-inst

Reinforcement Learning

—_ = _‘\) Reinforcement Learning Robotics
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pip install transformers

pip install transformers

Requirement already satisfied: transformers in /usr/local/lib/python3.10/dist-packages (4.35.2)

Requirement already satisfied: filelock in /usr/local/lib/python3.10/dist-packages (from transformers) (3.13.1)

Requirement already satisfied: huggingface-hub<1.0,>=0.16.4 in /usr/local/lib/python3.10/dist-packages (from transformers) (0.19.4)

Requirement already satisfied: numpy>=1.17 in /usr/local/lib/python3.10/dist-packages (from transformers) (1.23.5)

Requirement already satisfied: packaging>=20.0 in /usr/local/lib/python3.10/dist-packages (from transformers) (23.2)

Requirement already satisfied: pyyaml>=5.1 in /usr/local/lib/python3.10/dist-packages (from transformers) (6.0.1)

Requirement already satisfied: regex!=2019.12.17 in /usr/local/lib/python3.10/dist-packages (from transformers) (2023.6.3)

Requirement already satisfied: requests in /usr/local/lib/python3.10/dist-packages (from transformers) (2.31.0)

Requirement already satisfied: tokenizers<0.19,>=0.14 in /usr/local/lib/python3.10/dist-packages (from transformers) (0.15.0)

Requirement already satisfied: safetensors>=0.3.1 in /usr/local/lib/python3.10/dist-packages (from transformers) (0.4.1)

Requirement already satisfied: tqdm>=4.27 in /usr/local/lib/python3.10/dist-packages (from transformers) (4.66.1)

Requirement already satisfied: fsspec>=2023.5.0 in /usr/local/lib/python3.10/dist-packages (from huggingface-hub<1.0,>=0.16.4->transformers) (2023.6.0)
Requirement already satisfied: typing-extensions>=3.7.4.3 in /usr/local/lib/python3.10/dist-packages (from huggingface-hub<1.0,>=0.16.4->transformers) (4.5.0)
Requirement already satisfied: charset-normalizer<4,>=2 in /usr/local/lib/python3.10/dist-packages (from requests—->transformers) (3.3.2)

Requirement already satisfied: idna<4,>=2.5 in /usr/local/lib/python3.10/dist-packages (from requests—->transformers) (3.6)

Requirement already satisfied: urllib3<3,>=1.21.1 in /usr/local/lib/python3.10/dist-packages (from requests—>transformers) (2.0.7)

Requirement already satisfied: certifi>=2017.4.17 in /usr/local/lib/python3.10/dist-packages (from requests—>transformers) (2023.11.17)

PIPR’ADSFAITFVEA VA=V BHHRTY

N FE ThDkerasPmatplotlibZs EldcolablcZRADS 1 > A b—ILiEH
transformersidf VA M=ILENTWVWEWDTALI UV AR=ILLUTHIS T4 75 ) ZFHEMHMAD
(notebookZiEgEI UfcSEOlA VA MN—=ILTBHEHD)



Huggingface TransformersD#i{ A&

Huggingface Transformersld. "IN\ 754 > (pipeline); &
'N—=9F A4 —+FTIL) D2DHETHR(FH)TES

N TZ4> pipeline() D1{TOHTHBZIT ORIV TIVEAE

(f&R) = pipeline( (¥ X7), (E7I) )

N—=O0FAF—+FFTIN b—0FA4HF—:FTXANEETIVODANT—YICEH
€7V : h AY L UTHEER

(ETILADANT—4) = tokenizer.encode( (AAATFAKN))

(#E2) = model(ETFILANDAHDT—H)



Huggingface TransformersD#i{ A&

Huggingface Transformersld. "IN\ 754 > (pipeline); &
'N—=9F A —1+FFTIV) D2DOFETHR(FR)TES

N TS24 pipeline() D1{TOHTHBZITOROIVTIVEAE

(f53R) = pipeline( (¥ X7), (ETI) )

N—=O0FAF—+FFTIN b—0FA4HF—:FTXANEETIVODANT—YICEH
€7V : h AY L UTHEER

(ETFILANDAHNT—4) = tokenizer.encode( (AHTTFARN))

(#E2) = model(ETFILANDAHDT—H)



Pipeline() CIEETE ST XY

- text-classification : 7%+ X M348
- question-answering : BRGE
- summarization : £
- text-generation : %X MR
- fill-mask : §58€7 /L (MLM)
* ner : EBFREHTL
 translation xx to yy
- text2text-generation : text-to-text(#zR. E#. ERNDE)
- feature-extraction : 4§
- zero-shot-classification : Zero-Shot4#8(RFEEH T TD 5 5E)
» convensational : XI5E
e



Pipeline() CIEETE ST XY

- text-classification : %X M58
- question-answering : BRGE
- summarization : £
- text-generation : %X MR
- fill-mask : §58€7 /L (MLM)
* ner : EBFFRREML
 translation xx to yy
- text2text-generation : text-to-text(#zR. E#. ERNDE)
- feature-extraction : 4§
- zero-shot-classification : Zero-Shot4#8(RFEEH T TD 5 5E)
» convensational : XI5E
e



BHASENET AV

- FEZANIE: TR EEHEESNE THFTY, IKHETS

AV IROFT«1e 7 or RAT17
"HEH DRRIE [ E H LY, — RYFa 7,
DEROATETCRTWShEN STy — RAT4147)
ATFTVH : EEEBDEEL or 2R

"RIEWzRSZTHELES, — TREBOZEL,
"hIBBHABRGS<BSLTW: — TR,



FEZNME: TFER M) 2EHEES N THFTY,) KHETZ

TEXAMDHEDY XU 4 : 'text-classification’ or ‘sentiment-analysis’

from transformers import pipeline I TZ4 2 DFedrAd>

. . . . £ = pipeli A7, ETI
nlp = pipeline('sentiment-analysis") 23 = pipeline(¥ 7
text = "The movie was interesting." ETFIVIEEEET]
nlp(text)

ERIENpZE#ZEUVTES & THERZEERITCE S (callXY v R)
FNIVERXATZHESNS
[{label’ : ‘POSITIVE’, ‘score’ : 0.9998656511306763}]

CDINA T4 2VDETIVIE TSST-2, EWST7—5tEY FTEHLTWS
SST-2 :MREL E2a—DRIT TDRAT T ZRnEIZLOHDT—IEY b~
https://huggingface.co/datasets/sst2




FEANDE: FEZ b EERERINE THFTY, KHETS

ChatGPTICXEZ{ESHE T, transformer¢rFrFAMEIET LS

ChatGPT 3.5 ~

) BRI
MRED L E1—EHETINTENT

ChatGPT

"An exhilarating cinematic masterpiece that seamlessly blends

captivating storytelling with breathtaking visuals."

=417 9w =Y~ 4 A We



FEANDE: FEZ b EERERINE THFTY, KHETS

ChatGPTICXEZ{ESHE T, transformer¢rFrFAMEIET LS

ChatGPT 3.5 ~

) BRI
MEDL L1 —%BETIXTENT

ChatGPT 35 v
RN Y N[

| 2R3 ChatGPT
MRED L £ 2 —EBETINTENT

"An exhilarating cinematic masterpiece that seamlessly blends

captivating storytelling with breathtaking visuals."

ChatGPT
"An exhilarating cinematic masterpiece that seamlessly blends & BRI
HAFEICLT
captivating storytelling with breathtaking visuals."
ChatGPT

"BIDAHDRE T, MAOWBRAN—Y—F YU T EBEZDD LS BRIENR
ElcReaULTWET, "

=417 9w =Y~ 4 A We



FEANDE: FEZ b EERERINE THFTY, KHETS

dAE—UTtest = OOICEED 517 THETT

nlp = pipeline('sentiment-analysis')

text = "An exhilarating cinematic masterpiece that seamlessly blends captivating storytelling with breathtaking visuals."
nlp(text)

No model was supplied, defaulted to distilbert-base-uncased-finetuned-sst-2-english and revision af@f99b (h
Using a pipeline without specifying a model name and revision in production is not recommended.
[{"label’: 'POSITIVE', 'score’: 0.9998712539672852;]

&R & FlET U TPositive?



FEANDE: FEZ b EERERINE THFTY, KHETS

dAE—UTtest = OOICEED 517 THETT

nlp = pipeline('sentiment-analysis')

text = "An exhilarating cinematic masterpiece that seamlessly blends captivating storytelling with breathtaking visuals."
nlp(text)

No model was supplied, defaulted to distilbert-base-uncased-finetuned-sst-2-english and revision af@f99b (hi

Using a pipeline without specifying a model name and revision in production is not recommended.
[{'label': 'POSITIVE', 'score': 0.9998712539672852}]

&R & FlET U TPositive?

r=t=y I I\ V=72 it
EIG)I?;’-” \ TEQ{TT?-S% text = "An exhilarating cinematic masterplece that \
(windowsldF*¥—R—FDAT) seamlessly blends captivating storytelling \
. with breathtaking visuals.”
(macld”option”+"¥”) )



FEANDE: FEZ b EERERINE THFTY, KHETS

negativebHAULTH LS

h) ST
FWLE1—HHEETENT, ZORAKREICL T, EEldtext="L ' 2
—"z LTy
< 2/2

ChatGPT

3 5E: "Atedious and uninspiring film that fails to engage the audience

with its dull plot and lackluster performances.”

HAARZE:"DESGLK, A1 VRAINAM 72U IR VWRE T, BELGL7OV N E
" RWCEENBEEZS | ZIAD I &K LUTWET, "

S5 FLL W TLLY
ChatGPTEER(Z7O>Y 7 M)iE. 9HhbD5W
BREEELSHALTSNFEEA



FEANDE: FEZ b EERERINE THFTY, KHETS

negativebHAULTH LS

JOY 7 MANORATIE (shift+enter)

) HIRIc 1t
BWLE2—SRETERNT. TORBFJCL T, RERted="LE text = XFFIOFR T, XFFUCBVEBEOL La—% 1 XTBNT LS
—"C U T e
<2/2 ZTDRICHRFETHERL T ES W,

ChatGPT
5. "A tedious and uninspiring film that fails to engage the audience ChatGPT
with its dull plot and lackluster performances." text = "This movie was absolutely terrible, with a plot that made no sense

and acting that was painfully bad."
HARGE:"DELSRL A VANAT7Z2RUSELRWVWRE T, REZZAY b &
BEH AT N EBREANEEEE AN T & ICEKML TWET, " HAE: "COMEIEFR > <EE<. BWRARLZTOY N EFRBICOEVWERD
HHODFXRULTC, "

S5 FL LW TZEL
ChatGPTEER(Z7O>Y 7 M)iE. 9HhbD5W
BREEEULSKHAULTSNEEA

OV 7RIV EWVWSEREM
B3 EET IV VBRI HBDET



FEANDE: FER b EERERINE THFTY, KHETS

XAT17 NS

nlp = pipeline('sentiment-analysis"')

text = "This movie was absolutely terrible, \

with a plot that made no sense and acting that was painfully bad."
nlp(text)
No model was supplied, defaulted to distilbert-base-uncased-finetuned-sst-2- .

Using a pipeline without specifying a model name and revision in production
[{'label': 'NEGATIVE', 'score': 0.9997949004173279}]




FEANDE: FEZ b EERERINE THFTY, KHETS

XAT17 NS

nlp = pipeline('sentiment-analysis"')

text = "This movie was absolutely terrible, \
with a plot that made no sense and acting

nlp(text)

No model was supplied, defaulted to distilbert-base-uncased-finetuned-sst-2-
Using a pipeline without specifying a model name and revision 1in production
[{'label': 'NEGATIVE', 'score': 0.9997949004173279}]

that was painfully bad."

© onemT pipelineldBABA T arhedbDE RS

No model was supplied, defaulted to distilbert-base-uncased-finetuned-
sst-2-english and revision afOf99b

e(:’;t::i)ssr:]/)/-huggingface.c:o/distiIbert-base-uncased—finetuned—sst—Q— pi pel i ne (9 Z 7) 7_‘_:_: Lj- 7_‘_:_: j TC w T‘I‘\ *]J 'HH EQE w

Using a pipeline without specifying a model name and revision in
production is not recommended.

"distilbert-base-uncased-finetuned-sst-2-english”

ChatGPT . e BIALIE T/ E R EEhR
ETFILAEEE TN TWLWRW=8, distilbert-base-uncased-finetuned-sst-2- dlStIlbert—: T}l//\_;( SST_Z_Z\.\ ~ 5 /], S 9: 4 —= 7\\
english& KOV E Y 3 »af0f99b (https://huggingface.co/distilbert-base- (tranSmeer@ -I Eg) J —

uncased-finetuned-sst-2-english) 77 A )L s THEAINE Uk, AFIR
BTETIREVEY VZRERTIC/INA T4V FERT 5 I & IH#E
SNTWXEA

ZEHULUTWS



TransformersiCliEKREDETIVLAIFET S

@vl_i\
h &
13 &

S

~ . Hugging Face

Datasets Licenses Other

Libraries

Languages

Multimodal

FH  Feature Extraction Text-to-lmage

> Image-to-Text &  Image-to-Video 0 Text-to-Video
Visual Question Answering

>  Document Question Answering
%  Graph Machine Learning Text-to-3D

& Image-to-3D

Computer Vision

Depth Estimation 5 Image Classification

Object Detection 24  Image Segmentation

=  Image-to-Image ks Unconditional Image Generation
%X Video Classification Zero-Shot Image Classification

%, Mask Generation Zero-Shot Object Detection

/ Natural Language Processing
Text Classification a%  Token Classification

8 Table Question Answering 29 Question Answering

Zero-Shot Classification %5 Translation
™  Summarization &)  Conversational

> Text Generation & Text2Text Generation

[ Cill Mol

Contoneca Clailaridy

Models Datasets

s ]

Spaces Docs Solutions

Pricing =

new Full-text search

LogIn Sign Up

Tl Sort: Trending

&° microsoft/phi-2 <+

& cognitivecomputations/dolphin-2.5-mixtral-8x7b

© dataautogpt3/OpenDalleVi.1

{§ OpenPipe/mistral-ft-optimized-1218

® openchat/openchat-3.5-1210

# upstage/SOLAR-10.7B-Instruct-v1.0

& cognitivecomputations/dolphin-2_6-phi-2

& cognitivecomputation

phin-2.6-mixtral-8x7b

o meta-llama/Llama-2-7b-chat-hf

M mistralai/Mixtral-8x7B-Instruct-v0.1

2 h94/IP-Adapter-FacelD

M mistralai/Mixtral-8x7B-v0.1

© dataautogpt3/OpenDalle

s. stabilityai/sdxl-turbo

0-sdxl-text2image-vl

- NousResearch/Nous-Hermes-2-Yi-34B

s. stabilityai/stable-diffusion-xl-base-1.0

NA4708Y 7k

meta
" (IBfacebook)

openAl
(ChatGPT

‘k
©) openai/whisper-large-v3

DR4L)

https://huggingface.co/models

Hugging faceld#k R BAIETFILCT— Yy b eH - KBTS 75 Yv M7 A4—L
TransformerE®FILDRERZHRDICERR BZEE BAET I ZEHTZES



Pipeline() CIEETE ST XY

- text-classification : 7%+ X M348
» question-answering : BREGE
- summarization : £
- text-generation : %X MR
- fill-mask : §58€7 /L (MLM)
* ner : EBFREHTL
 translation xx to yy
- text2text-generation : text-to-text(#zR. E#. ERNDE)
- feature-extraction : 4§
- zero-shot-classification : Zero-Shot4#8(RFEEH T TD 5 5E)
» convensational : XI5E
e
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A E 21 —HMABD
ERN T BRI D Z &9, NLPIE AR &
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AVT7FA b

MAVF*A by & TBE) oAV TFAMAIIREENS
AYFFA by B XAR. BiiRER. F18.
KRB EZRIOEIETDDNFEICT S
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BRAKE: "TAV7FAM & TBRE) oAV TFAMICEENS T 2HETS

Egiﬁf\go)g 17 % . ”question_answeringu
&R

nlp = pipeline("question-answering")

context = "AAXE(OVTFFAMN)" {'score': 0.9849839210510254,

. 'start': 123,
QUESthH — "gﬁ:ﬁ" 'Zn(ai]':: 140,
nlp(question'context) ‘answer': 'Type 1 and Type 2'}

| EICE M (question)&E AV 7F X M(context) ZiEET 5
score & start(iDEFEDHBMAE) Eend(iCEFEDKRTHE) EanswerbhgEsns
DEDEHULTWVWBDITTECIRZEHIFTERICERS

SQuAD2.0

The Stanford Question Answering Dataset

(o) — —® —® r H
DI\ 21 VDETIVET—TEY QuAD) TFHULTWS
WhatisSQuAD? @ Leaderboard
™ - - - — W — K — A\ Stanford Question Answering Dataset (SQUAD) is a
u I l e I a — ‘ \ n 7 reading comprehension dataset , consisting of questions ,
= n = posed by crowdworkers on a set of Wikipedia articles, based on the provided paragra
where the answer to every question is a segment of text, or
span, from the corresponding reading passage, or the Rank ~ Model
‘ N N \e m—t question might be unanswerable.
— » — — WOy e EE e Human Performance
b J Stanford University
SQuAD2.0 combines the 100,000 questions in SQUAD1.1 R s R el )

with over 50,000 unanswerable questions written 4, |ENgt(ensemble)

sssssssssssssssssssssssssssssssssssssssssssss

eeeeeeeeeeeeeee

21, 2021

https://rajpurkar.github.io/SQuAD-explorer/




X: MOy FxXb; & TBEB) SOV TFAMARICEEFNDS THE, ZHHET S

AN EHRZ1ES S

YA [
FEFRIBICDWTOBITTRETEHELU T FDRICEFDRICEZINGSENSBHE
REEDERZ1E> To

ChatGPT
Diabetes Explanation (6 lines):

Diabetes is a chronic health condition that affects how your body
manages blood sugar (glucose). There are two main types: Type 1and
Type 2. In Type 1diabetes, the immune system mistakenly attacks and
destroys insulin-producing cells in the pancreas, leading to a lack of
iInsulin. Type 2 diabetes, on the other hand, is often related to lifestyle
factors like diet and physical activity, where the body becomes resistant
to insulin. Both types result in elevated blood sugar levels, which can lead

to various health complications if not properly managed.

Q: What are the two main types of diabetes?

A: The two main types of diabetes are Type 1and Type 2.

HAZEICLT

ChatGPT
FEERB DA (617) :

ERAE IS, BHIMHE (F)LO—R) 2T 2HEICHEZSZ ZEHEORFRRETT, £
RIATNE22HD. A4 NETAT2TT, ¥4 TIBRFETlE. RERDERD >V X )
VEERT Al TR THEL, 1R VARZS|IERIVET, —A. 71 T25EK
FiE. BEVEFHGREDEFBEERICEEL. M1 VR VIiCH U TETEZ FFDIREE
TY, EES5DYA THMBEN LR LU, BYICEEINGBWES, SXSXLEBROGH
FEICDIEM D OIEEEN B D FT

Q: BIRIBDER2DDT A T 3ATIH?
A EFRIRDER2DDIA T YA & T A T2TY,




BRAKE: "TAV7FAM & TBRE) oAV TFAMICEENS T 2HETS

TNENZRDFITTRT

nlp = pipeline("question-answering")
context = "EEANE(IVTFAN)"
question = "E["
nlp(question,context)

* T UL THEWLWWTYT

nlp = pipeline("question-answering")
context = "Diabetes is a chronic health condition that affects how your body manages blood sugar (glucose). \
There are two main types: Type 1 and Type 2. In Type 1 diabetes, the immune \
system mistakenly attacks and destroys insulin-producing cells in the pancreas, \
leading to a lack of insulin. Type 2 diabetes, on the other hand, is often related \
to lifestyle factors like diet and physical activity, where the body becomes \
resistant to insulin. Both types result in elevated blood sugar levels,\
which can lead to various health complications if not properly managed."
question = "What are the two main types of diabetes?"”
nlp(question,context)




BRAKE: "TAV7FAM & TBRE) oAV TFAMICEENS T 2HETS

f13::

{'score’': 0.9849839210510254,

TNENZRDFITTRT

nlp = pipeline("question-answering") 'start’': 123,

context = "EEAXE(IVTFAK)" 'end': 140,

question = "Ef[" ' vy '
nlp(question, context) answer ': 'Type 1 and Type 2}

Q: BIRIFRDER2DDY A TR TIH?

* E&?ﬁ- =l DY A ( <H L \,\—Co'g' ASERBOER2DODY A FlE, 54 F1E5 4 F2TT,

nlp = pipeline("question-answering")

context = "Diabetes is a chronic health condition that affects how your body manages blood sugar (glucose). \
There are two main types: Type 1 and Type 2. In Type 1 diabetes, the immune \

system mistakenly attacks and destroys insulin-producing cells in the pancreas, \

leading to a lack of insulin. Type 2 diabetes, on the other hand, is often related \

to lifestyle factors like diet and physical activity, where the body becomes \

resistant to insulin. Both types result in elevated blood sugar levels,\

which can lead to various health complications if not properly managed."

question = "What are the two main types of diabetes?"”

nlp(question,context)

DA R DHEAERTE DT T )L IE distilbert-base-cased-distilled-squad”




Pipeline() CIEETE ST XY

- text-classification : 7%+ X M348
- question-answering : BRGE
- summarization : E£3
- text-generation : %X MR
- fill-mask : §58€7 /L (MLM)
* ner : EBFREHTL
 translation xx to yy
- text2text-generation : text-to-text(#zR. E#. ERNDE)
- feature-extraction : 4§
- zero-shot-classification : Zero-Shot4#8(RFEEH T TD 5 5E)
» convensational : XI5E
e



5 18— HDLIEQ 17

s By TR (RWXE)Z "2, (BWXE) K93

. "4 =iy
rHuggmface Transformer(d. Huggingfaceh 1@t L T
\l\%\ /\\\Eﬁ% :l:': C L/fc._/ lu-ﬁ—-ljj I/ -A\Ij_ _
AIICHHE S "Huggingface Transformerld. BARE &4

27 T9, TensorFlow & PytorchD A IR It LT ULVE

o BICFILULIEREFE 7L —LT—0UTY
5, FEZ MG BRGNS, BHnEOERSEL Dbl J
BY X% RE "“1?;?%315\9'(:*< ZEDHEF T,




E 18— HDLIEQ 17

s By TR (RWXE)Z "2, (BWXE) K93

7. %4 =iy
rHuggmface Transformer(d. Huggingfaceh 1@t L T
\l\%)\ 7N \Eﬁg :l:': C L/fc._/ lu-ﬁ—-ljjl/ Alj_ « —
AIICHHE S "Huggingface Transformerld. BARE &4

27 T9, TensorFlow & PytorchD A IR It LT ULVE

L IH (._tl:_,ﬂ_/lbfi_/ 5%227 b_AU—ﬁT‘_g_
5, FEZNHE BESE. B COEASED R J
L@Zﬁ%mEMEQﬁDTﬁ<utﬁH%ﬁﬁo

EHDHY XU 4 : 'summarization’ _
T—ytvhk
nlp = pipleline('summarization') 'CNN/DailyMailDataset,
text = "AXX" - —7% —__ "
nlp(text, max_length=RAKKRDEKE,min_length=x/NRORZ) Chtlils\:lﬁl;gigfai;%ig;/mf dzyialn\

g|#&ctext, max_length(RAXEKR) Emin_length(R/\R)ZiEET 5




E:L . TR (RWE)Z TE8) (BULWXE) k95

YN
BRARICDOWT 61T CRETHAHALT

ChatGPT
Gingivitis Explanation (6 lines):

Gingivitis, also known as gum disease, is a common dental condition characterized by
inflammation of the gums. It is often caused by poor oral hygiene practices, leading to
the buildup of plague on teeth. Common symptoms include redness, swelling, and
bleeding of the gums, especially during brushing or flossing. Gingivitis is a mild and
reversible form of gum disease, but if left untreated, it can progress to a more severe
condition called periodontitis, which can result in tooth loss and other complications.
Regular dental check-ups and good oral hygiene are essential in preventing and

managing gingivitis.

s BT
HAZEICLT

ChatGPT
saER DR (61T) :

BER. OB ZRAKREBE BIFEN. ERDORENFHHDO—RIREEKETT, Ih
FEE. NEVIROBRGEFEICKD, WICTZ7—ID XD LICERULEX T, — MR
ERICE. RS EDHKRA. BN, WSEHSDOEMAEENT T, HFICWEESPT7OXZYT
BIRIC, HEARITEE CHERIELREAKRETIN. aREZRITRWNGEE. SS5ICEEDH
FRTHBEEAKICETL. HOBRRPZDMODEHEZSISEIITAIEELHD KT, &
FRZETFHUERET ScoHicid. EHNLREEIRE & RIFQOBGENRAIR T,




E:L . TR (RWE)Z TE8) (BULWXE) k95

) BT
BRARICDOWT 61T CRETHAHALT ) Bt
HAZEICLT
ChatGPT
Gingivitis Explanation (6 lines): ChatGPT

AR DEREA (61T) :

Gingivitis, also known as gum disease, is a common dental condition characterized by
HER. XcDBZEAKREE DEEN., EADOREINFHO—MRHIGEEERETI, h

FEE. NEVIROBRGEFEICKD, WICTZ7—ID XD LICERULEX T, — MR
ERICIE. S EDHRA. BN, BSCENSOEHMMNEZENXT ., HFICHWESP7ORXZT
BRI, HWERISEE CHERIEREAKE TIDN, BREZXITRVGEG. S5ICEEDH
FRTHBEEAKICETL. HOBRRPZDMODEHEZSISEIITAIEELHD KT, &
FRZETFHUERET ScoHicid. EHNLREEIRE & RIFQOBGENRAIR T,

inflammation of the gums. It is often caused by poor oral hygiene practices, leading to
the buildup of plague on teeth. Common symptoms include redness, swelling, and
bleeding of the gums, especially during brushing or flossing. Gingivitis is a mild and
reversible form of gum disease, but if left untreated, it can progress to a more severe
condition called periodontitis, which can result in tooth loss and other complications.

Regular dental check-ups and good oral hygiene are essential in preventing and

managing gingivitis.

nlp = pipeline('summarization')

text = "Gingivitis, also known as gum disease, 1s a common dental condition characterized by inflammation of the
nlp(text, max_length=25,min_length=10)
- 1]

No model was supplied, defaulted to sshleifer/distilbart-cnn-12-6 and revision a4f8f3e (https://huggingface.co/ss|
Using a pipeline without specifying a model name and revision in production is not recommended.

{'summary text': ' Gingivitis is a mild and reversible form of gum disease . It is often caused by poor oral

hygiene practices' e e s PN S — = e ol R

yd b N i, BECUEIEAEAKED—TETT, *EB>TB (D, PLES)
- N > N 2z H- >33 | —_ L'
NIFEE. FMEYGORGEEEEICE >TI|ERIEIND I EHNZWVWTT,




FhENDTEFIVICDOWT

- text-classification : *+X M348
distilbert-base-uncased-finetuned-sst-2-english

. question-answering : BRI

distilbert-base-cased-distilled-squad
- summarization : £
sshleifer/distilbart-cnn-12-6

distilbert/distilbart & (Z{ahH ?

BertEFILD#ZE /BartE7IL DZEE



Transformer® /R EY

7V P FILDTransformeridencoder (EfE) Edecoder(£K)D2DOD7 0Oy 7N 57455 Outpu

Probabilities

AREEOER L BEH Transformer

RNNTR G ZILZ77T7>ooayEWSTHEHAZEA
encoder7 0w ¥ decoder7 0w ¥

| Add & Norm |

Feed
Forward

Transformer &g

B EED E

| Add & Norm |

. . —Transformers ~ ™ |
Transformers - Add & Norm .
Multi-Head
Feed Attention

are
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Pipeline() CIEETE ST XY

. text-classification : =% X M 948

- question-answering : BRMILE ?;CE,?;TF(EE)Z[),)OM
i BET
* summarization : i GPT*, CTRL, ReformerZs &

- text-generation : 7+ X M&ERK BERBYRY : TERANER
- fill-mask : §58€7 /L (MLM)
* ner : EBFFRREML
 translation xx to yy
- text2text-generation : text-to-text(#zR. E#. ERNDE)
- feature-extraction : 4§
- zero-shot-classification : Zero-Shot4#8(RFEEH T TD 5 5E)
» convensational : XI5E
e




c FEZNER : EZ5Nk TFERN KB, BoEBS5LW TFERN &
MEIERT

NS IRBEEN D> F D &3

TR DT, EUWFHRDF

"D ZEIEI—"),

E/UT\L\ = L/ 7'—:0 i

1-UEZORTEINE L, BOEEELHSF

(&, RR DEZFKIFED .,

ERTFEZ k TWEX Uk, EDE

WEICEZMEIT I ETHRIEENTWER U, LML, HBBHH. I—Y D=

_/
_/

JIICEZEFZ . FHFOE

N

MRAEFRIEEARE LD XU, 1 (ChatGPT&L D)

TXANERDY XY %4 : 'text-generation’

nlp = pipeline("text-generation")

text = "I will now explain the causes of cancer."”
nlp(text, max_length=200, min_length=50)

palnls e AV X
WebText(40GB)

KXE(800A)DWeb~R—Y LD

TEX¥ARZT—YLLEEHD

g|#ictext, max_length(&AXEK) Emin_length(®R/MR)ZEET S



TXANER : SZ26N0nc '7FAF) K<, B2&EH5LW 'TFFA ) ZHEENKT S

"SHhSHADRRICODWTEBRRZLEXI"

nlp = pipeline("text-generation")

text = "I will now explain the causes of cancer." —
nlp(text, max_length=200, min_length=50) :ET”’H:GPTZ

No model was supplied, defaulted to gpt2 and revision 6c@e608 (https://huggingface.co/gpt2).

Using a pipeline without specifying a model name and revision in production is not recommended.

Setting pad_token_id to "eos_token_id :50256 for open-end generation.

[{'generated_text': 'I will now explain the causes of cancer. He mentioned the fact that I am obese, so he was a
little upset, so I said, "Listen to me," and he laughed, and he said, "Thank you." Which turned out it was just a
joke. And that was the final nail in the coffin.\n\nI would not have written off the fact that I was a fat, thin,
beautiful, and amazing person had my diagnosis been better. If I could have been a little better, I would. It was
not going to get any easier. The last thing I wanted was to die.\n\nThe problem with the body\'s metabolism was
there was little sense of time passed. The body did not work that way. My family and friends would be sick by the

time there was less time left to work. So when my parents came down to visit me, I was like, "How\'re they going to
eat after I die?" That was when I started to feel'}]

DADFERICOWTEHRALE T, RIETADERTHBSEVWSEREFERLEDT, BEPUARLEZST, X TAWTEHBAI EEST. EULT
TIEEW, THDOhESy BT R TNREEDTTHRIE>Tco TDHRED—EE ST,

FAlZH VRADEZEHDRIINIE. FADK-OTWSHZ L ZFHDHIED, EUVWRRESUWATH S I ZEETHI LRI HEB5, HLHSPUR
<BEnfelas, 2R ULEETL &S5, BRIEARSHICIIGED TBFATULU. MDBEATWREBD I ERBEBIETIERBDFEFATU,

FEORHOMERER., BBULRAZRUSIEVRFEAEBDIFBATU . FIFZDLSICEMELEEBATU . RIEPERER. E<FELHIDEL
KBRBETIKAEKICBE>TULEXSESB S, EHOSHEADAZIRTEEE, FAE TIADIEALER. ESP>TRANDAKLSES?21 EBSTDTT,
ZhDBIDRUBOHIcEESTUT. 1

WEWS




TXANER : SZ26N0nc '7FAF) K<, B2&EH5LW 'TFFA ) ZHEENKT S

“SHHoDADREICOWTEHRAZULX T, HADEFEE "

nlp = pipeline("text-generation")
text = "I will now explain the causes of cancer. The causes of cancer 1is"
nlp(text, max_length=200, min_length=50)

No model was supplied, defaulted to gpt2 and revision 6c0e608 (https://huggingface.co/gpt2).
Using a pipeline without specifying a model name and revision in production is not recommended.

= hJ W
Setting “pad_token_id" to "eos_token_id :50256 for open-end generation. Eﬁ!ﬁ Z 5 L‘j’ %
[{'generated_text': 'I will now explain the causes of cancer. The causes of cancer is known as inflammation. Since
inflammation is one component of inflammation, we need to look at why inflammation is a cause for cancer.\n\nWhy Are

L
DURBEDNMEL

Cancer Causes of Cancer Different?\n\nThe immune system (in the eye) is the organ responsible for most of the

inflammatory molecules that cause cancer, which also include many different types of immune-modifying ‘!::
substances.\n\nBecause you can fight disease by fighting or dying, cancer is one of the most common types of cancer that

cause many things in the body. It spreads into the bloodstream and is often the last thing you want.\n\nAn example of a

cancer cancer:\n\nA recent study showed the incidence of ovarian cancer and ovarian cancer are all among the more common
types of cancers in women.\n\nAnother new study found that some types of cancers were linked to multiple sclerosis, and

had an increase in the proportion of cancers that could cause cancer.\n\nThere are'}]

DADERICOWTHAULES, YADERERISKEE UTHSNTWEY, RIEBSKREDODERD—ETHBIH. GERED
DADEERTHDZODMZRTWSHELHDFT, BEHLADERISELGZION?ZER (HOHRD) IHhAZIIZFRITESL
DREFTFDEEZFIODBHRECTHD., CNICIEEZELDELBSI LI T7DREBRBEVMELZENTVEY, TR EH-TDIEATED

ChatGPT 732¢T BRTEKDILEIERITROE—MIBHAD—DTH DA, FRIES<DEOESIEEILES, ch

®§§ER FMFRICEDD, BERREFULLSBVWREDI ETY, BHAD—H : RIEDMHRICEINIE. SRELA EIFEDADFHEKERIE, X
HEDHRTEID—IHNEDADTAL TICESENTWVWET, BIDOFULWHARTIE. WSDODHODHLADY A THZFHIEEILEEBEEL
THED, DAZSIZSEIITHRERELBDIHDADEISHIEIMLTWS I EDRENE L. |

[EE] TOTXFAMCEDHEFNTWVWSEH., ERDEBEGHEMRENTWEWEEADHDET, CESOBKRIEFDEXRFED
ABZEREFLTWVWET,




TXANER : SZ26N0nc '7FAF) K<, B2&EH5LW 'TFFA ) ZHEENKT S

GPT3.5 GPT4

) T ) T
UTOHmEDODXEZIERN U TS0, UTOHmEOXNEZERL TLEE L\,
“SHNSNADBERICDVWTEBE LET, NADERIE" “SINSEMNADBERICDVWTEBE UET, NNADERIE"
ChatGPT ChatGPT
LE53h. BEEOXEEERULET, "SNSHAADERICDOWTHBEE LET. NADERIE. —BNICISESCHER. £

B, MRERDO=DICKFIENXT, XIETNWERICDOW\WTIF., REEPHEDELTFE
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Huggingface TransformersD#i{ A&

Huggingface Transformersld. "IN\ 754 > (pipeline)s &
'N—=0F A —+FETFTIV) D2DHFETHRETES

N TZ4> pipeline() D1{TOHTHBZIT ORIV TIVEAE

(ﬁl:%) — ieline( (917), (7\737_-=\=Z |\) )

N—=0FMY—+FTI b—0FMY—:TFAMNEETIVOANT T ICEH
TTIL : hRAYLUTHR

(ETILADANT—4) = tokenizer.encode( (AATFAXKN) )

(#E2) = model(EFILANDATT—%)
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FEFEETIWDANT—IREINFETOMLP,CNN LR U ZRITECS!
(CDZBRTEHNZ "72VIb) EVWSEWAZLEXT)
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37 BUTXEZRETS

| have a pen
l

|/ /h/a/v/e/ [a/ /p/e/n
10 4 27 30206 3 5

“| have a pen” — [1,0,4,2,7,3,0,2,0,6,3,5]

rEZE BUKLDHEXEY ZHIHNHES(SDEDIDIEDXFHS TEHD)
FEHER, HUKDINT A=V RAIFELE D (XEHSEEFITIHNHE)
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| have a pen EEFIHETH S

l l
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KIEHAFEEIEEL L
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- BPE (Byte-Pair Encoding)
- byte-level BPE

- WordPiece

- Unigram

» SentencePiece

BERTI(ZWordPieceE WS 57— RKpEI;EZ{EHULTWS



=2 2{LDXRiX

tokenizer = (7—*%7 7 F +).from_pretrained(Fz v 7K1 > ~)

from transformers import BertTokenizer

tokenizer = BertTokenizer.from_pretrained('bert-base-uncased"')

/usr/local/lib/python3.10/dist-packages/huggingface hub/utils/ token.py:88: UserWarning:

The secret "HF TOKEN does not exist in your Colab secrets.
To authenticate with the Hugging Face Hub, create a token in your settings tab (https://huggingface.co/settin

You will be able to reuse this secret in all of your notebooks.
Please note that authentication is recommended but still optional to access public models or datasets.

warnings.warn(

tokenizer_config.json: 100% [ 25.0/25.0 [00:00<00:00, 1.48KBs]

vocab.txt: 100% [ 232k/232k [00:00<00:00, 7.13MB/s]
tokenizer.json: 100% [ 466k/466k [00:00<00:00, 20.6MB/s]
config.json: 100% [ 570/570 [00:00<00:00, 36.4KB/s]

P—FT7VFv . ETIDER. ETIIADFE LN TR SIFRFeERLICHD
FIvIRAV N BZNTET7—FTI7F VI ULTHRARATNSEH

.Bertd)l~ 9145 —7T&%H3BertTokenizerz{ER9 % & |
:%GDEF"C“B bert-base-uncased’ & WS RHIICFBEH DEH =5 ‘Mu'éﬁﬁﬁ'd'%ck.

'ZFh%Ztokenizer&E WS AR CERAT 3 & J




N—=OF A F—Ic&KBDTT7—KnE|

tokenizer.tokenize(*7F+ X ’)

tokenized_en = tokenizer.tokenize("I have a pen")
tokenized en

['i', 'have', 'a', 'pen']
— IR EEEIEZDXRFREIS NS

tokenized_en2 = tokenizer.tokenize("The AI technology is evolving unpredictably.")
tokenized en2

['the',
':;cﬂnology', " = . °
st SEEDEWEEE(ZDBEE"unpredictably”)bi.
e, H))—RTHEIhTWS
Frdictt,
"##ably',
1 . 1 ]



N—=VFAY—ICLB T T — K78l

tokenized_ja = tokenizer.tokenize("E[ER>ZF>TW5, ")
tokenized_ja

['[UNK]", "', "##AN', "##>', "##%=', '[UNK]', ', "##T', '##W', '##5', 's ']

HAARREEZDIXTIESI X WHEW
TREAEDHEEDEWEZFLEUTY I V—RK##)ICHE>TWS
TEFE". "F"DAHE[UNK]EE->TWS

CNIIBERTHHAFEDTFART—FITREULUILHDTR W



IvA—Fa>Y

DEILTcR,. BEBEFE. 77— ZEfUTHIEL

tokenized_en = tokenizer.tokenize("I have a pen")
tokenized en

['i', 'have', 'a', 'pen'l tokenizer.tokenize : b—%2 V1t

#5 | U SFS

encoded_en = tokenizer.encode("I have a pen")
print(encoded_en)

type(encoded_en)

[101, 1045, 2031, 1037, 7279, 102] _
list tokenizer.encode : b—2>{tLTT>a—RK

4DOD =IO ICHREILT=DIC. 6DDEEICTVIA—REhTWS?



TA—FTa4 9

IVIA—RUfeT—9%2B8ASEl N (R9)

#5 | 8IS ] _ R
encoded_en = tokenizer.encode("I have a pen") tokenizer.encode : b—% yﬂfv LTI>d—Fk
print(encoded_en)
type(encoded_en)

sonsdr—Y3UX KM

[101, 1045, 2031, 1037, 7279, 102]

list
import numpy as np #5528 EnumpyHEcA!
encoded_en_numpy = np.array(encoded_en) decoded_en = tokenizer.decode(encoded_en_numpy)
print(encoded_en_numpy) print(decoded_en)

type(encoded_en_numpy)

[CLS] i have a pen [SEP]
[ 101 1045 2031 1037 7279 102]

numpy.ndarray 6DDDTF—AIAMEEND
tokenizer.decode : T 1—K5F—4%%5731—RK [CLS] : XDIW®ED
I A—R7—%EnumpyEeFlicEBHNE [SEP] : XD#&H D
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from transformers import BertTokenizer

tokenizer = BertTokenizer.from_pretrained('bert-base-uncased')

R=REBBDETIVZ—FTI7Fv)EFGBHDF v I7RT > M%&EIR
tokenizer = (7—* 77 Fv).from _pretrained(“Fxz v 7iR1 > ~")

#3| U3 | ) | tokenizer.encode(“TF* A K”)
encoded_en = tokenizer.encode("I have a pen")

print(encoded_en) s b= 2{LTI>—RN

type(encoded_en)

[101, 1045, 2031, 1037, 7279, 102]
list

#3| 5 numpy EE51) tokenizer.decode(T > d— K 2 lcnumpyEc5l)
decoded_en = tokenizer.decode(encoded_en_ ) | . . _ o o i
piizt?deigde(j_zn?nlzer ecoaelencoaea_en_numpy . I\ _7 /1B b T;_'_ :E) @%T : __ I\ T{EE

[CLS] i have a pen [SEP]




HASERRBERT T Tokenizer

Ilpip install fugashi

I'pip install unidic_lite

from transformers import BertJapaneseTokenizer

tokenizer2 = BertJapaneseTokenizer.from_pretrained('cl-tohoku/bert-base-japanese-v3')

HAXZRIHFFTEERIHDET I EREIRT S
RERRFBRD AT IVRBE, b=V VT BDICETILMMERLIEY —ILHBE

tokenized_ja2 = tokenizer2.tokenize("EFEXR>ZHFE->TWS, ")

tokenized a2 BertTokenizer& D HFL 1 IC
[ T, TR, R, o, 1T, TBY, '] N—=2O 2 NTWVWBAZEOERETES

encoded_ja2 = tokenizer2.encode("#E[FER>ZHFo>TWB, ")

print(encoded_ja2) I/ 11— I\ bT(_:E)d)é _“: o I\“ bTC%E%

encoded_ja_numpy2 = np.array(encoded_ja2)

print(encoded_ja_numpy2) IE lJ ( 1§7T:T‘I‘§ T \0\%

decoded_ja2 = tokenizer2.decode(encoded_ja_numpy2)
print(decoded_ja2)

2 879, 465, 14611, 500, 13008, 456, 12483, 385, 3]

2 879 465 14611 500 13008 456 12483 385 3]
.CLS] #EE Ry &% - T WB , [SEP]
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encode — batch _encode plusicZ®E

text_temp = ["ERIRVZF-TWS, ","ESEHFEZRELTWVWSIH, BOH5G0, "]
temp2 = tokenizer2.batch_encode_plus(text_temp)

temp2
{'input_ids': [[2, 879, 465, 14611, 500, 13008, 456, 12483, 385, 3], [2, 2116, 491, 465, 6209, 8290, 500, 13431, 456, 12483, 430,
384, 29734, 12494, 385, 3]]1, 'token_type_ids': [[e, @, @, o0, 0, 0, 0, 0, @, 0], [0, 0, 0, 0, @0, @, 0, 0, 0, 0, 0, 0, @, @, 0, 0]],

‘attention_mask': [[1, 1, 1, 1, 1, 1, 1, 1, 1, 11, [1, 1,1, 1, 1, 1, 1,1, 1,1, 1, 1, 1, 1, 1, 111}

{‘input_ids’ : [[1XH®D#ER] [2XHD#ER].....1,

'token_type _ids’ : [[1XH®DER][2X B DER].....],
‘attention_mask’ : [[13XHOD#ER] [2XXHD#ER].....1)
EVWSEFNEFNDXXICKHUL3IDT DT7T—IHiR>TK B (FHFSBICLUT)

input_idsldT>dA—KEInriER
token_type idslE X EICIDZIRD IcWEIFICAAWA (77 )L MM30) — SEIE{ED LY
attention_maskidbert®EFIVLICEHEB(b—27 V) BRI EINESHIN( =7 >0 THNILT)



batch_encode plusDiLEE = EIiE

text_temp = ["ERIRVZF->TWS, ","HSEMFEZERLTWVWEDL, BOHNMS5EW, "]
temp2 = tokenizer2.batch_encode_plus(text_temp)
temp?2

{'input_ids': [[2, 879, 465, 14611, 500, 13008, 456, 12483, 385, 3], [2, 2116, 491, 465, 6209, 8290, 500, 13431, 456, 12483, 430,
384, 29734, 12494, 385, 3]], 'token_type_ids': [[o, o0, 0, 0, 0, 0, 0, 0, 0, 0], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, @, 0, 0, 0, 0]],
‘attention_mask': [[2, 1, 1, 1, 1, 1, 1,1, 1, 1}, [1, 1,1, 1, 1, 1, 1,1, 1,1, 1, 1,1, 1,1, 1]]}

R HEREIFERKey (DAl Tvalue(:D#%3)ZMH EE S
print (f"{i+1}XH")
print(temp2['input_ids'][i]) A Y SN
print(temp2['attention_mask'][i]) 1IXB10k=2>, 2XBIZ16 k=7~
print(f"~r—2 v &:{len(temp2['input_ids'][i])}") attention maskld£T1IC7& > TLVS (k)
13X

(2, 879, 465, 14611, 500, 13008, 456, 12483, 385, 3]
(1, 1, 1, 1, 1, 1, 1, 1, 1, 1]

N—2U2VK:10

23
(2, 2116, 491, 465, 6209, 8290, 500, 13431, 456, 12483, 430, 384, 29734, 12494, 385, 3]
(1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1]

N—27>K:16




batch_encode plusic5|#(FA 7 3 >)&Eh

max_length : hb—7 VY DEREXE.
paddingZz’max_length’ic 95 £ E LRSS TOTIENH S

temp3 = tokenizer2.batch_encode_plus(text_temp,

print(temp3)

for 1 in range(2):
print (f"{i+1}>XH")
print(temp3['input_ids'][i])
print(temp3['attention_mask'][i])
print(f"b—2 > RK:{len(temp3['input_ids']1[i])}")

{'input_ids': [[2, 879, 465, 14611, 500, 13008, 456, 12483, 385, 3, 0, 0, 0, @], [2, 2116, 491, 4c
13X
(2, 879, 465, 14611, 500, 13008, 456, 12483, 385, 3, 0, o0, 0, 0]
(1, 1, 1, 1, 1, 1, 1, 1, 1, 1, o0, @, 0, O]

N—oU2K:14

23
(2, 2116, 491, 465, 6209, 8290, 500, 13431, 456, 12483, 430, 384, 29734, 12494, 385, 3]
(1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1]

N—27>&K:16




batch_encode plusic5|#(FA 7 3 >)&Eh

truncation : REIEE9D%Zmax_lengthlicfizThHw b

temp3 = tokenizer2.batch_encode_plus(text_temp,
max_Llength=14,
padding="'max_length’,

runcation=True,
)

print(temp3)

for i in range(2):
print (f"{i+1}>XB")
print(temp3['input_ids'][i])
print(temp3['attention_mask'][i])
print(f"~c—27>K:{len(temp3['input_ids"'][i])}")

{'input_ids': [[2, 879, 465, 14611, 500, 13008, 456, 12483, 385, 3, 0, 0, 0, 0], [2, 2116, 4¢
13X
2, 879, 465, 14611, 500, 13008, 456, 12483, 385, 3, o0, 0, 0, 0]
1,1, 1,1, 1,1, 1, 1, 1, 1, o, @, 0, 0]

N—J k14

23
2, 2116, 491, 465, 6209, 8290, 500, 13431, 456, 12483, 430, 384, 29734, 3]
1,1, 1, 1,1, 1, 1, 1, 1, 1, 1, 1, 1, 1]

N—7J VK14




batch_encode plusic5|#(FA 7 3 >)&Eh

return_token_type ids = False — toke type idsZzH L& L
return_tensors : HAT 3ENT—Y DEDIETE
(np : numpy, tf : tensorflow, pt : pytorch)

temp3 = tokenizer2.batch_encode_plus(text_temp,
max_length=14,
padding="max_Llength’,
truncation=True

print(temp3)
{'input_ids': array([I[ 2, 879, 465, 14611, 500, 13008, 456, 12483, 385,
3, 0, 0, 0, 0],
| 2, 2116, 491, 465, 6209, 8290, 500, 13431, 456,
12483, 430, 384, 29734, 3]1), 'attention_mask': array(I(f21, 21, 1, 1, 1, 1, 1, 1, 1, 1, 0, @, O, @],

(., 1, 1, 1, 1,1, 1, 1, 1, 1,1, 1, 1, 11])}



CIHhBDAA—Y (fine-tuning)

B3I B EFILICAS Sig:“’id
I
* Model softmax
I w) (60000, 28,28,1) = ode N
( ) (MLP,CNN) TRl
ZTRALYLX
| sigmoid
XFT—7 I>d—K EFILICAT or
softmax
FhlE ~~~, [[
BIaTclE~~~, [ FHEHD ‘
T ETFH
* BERTEFL AATE * Lt

?& Li~~~o




DA AXA— (fine-tuning)

FREIDRERZETINZEHT S
> (BEREEEHSP/NA 7 AREEDSIREDFEULGHSEHRSNSD. )
VIHEZ (ELB TR B ) 2B BEHDETIVDEHVC/INA 7 ADIEICEETE

sigmoid
or
softmax

2B EHD * ‘
+ HARYL HCFH
BERTTEFIL 9 i i

EFILICAS




DA AXA— (fine-tuning)

REZHENICEDLETHARAYIIVLI AT S
=22l U iFnidsigmoidi8#i e B L BEEICEE
—T10EICHEE U =T hiEsoftmaxBE# % EE{LBEEICERE &

CDEDICEFFREBAETINEZDEHZFEH>THHABUTETF UVET AiE%
T77AVF 21—V EER
sigmoid

NFET—4H Ivd—R EFILICAR or
softmax

FEHAMOD + HhRARYL

» R TF

BERTET /L




THXFAMDPRZLTHES

WESRSFENESH(EES:1. Bb1L:0)

0O N O O B W N =

9
10
11
12
1'S
14
15
16

A

texts
EHNARREF v 7 T EXAEBREBABIIR > oRhh -7,
BHFOBRWMEIMARERL-HM, BRERKZSICEELTWS,
BEIIEBOEBRZFATH Y., HILEOFHLRENHRINS,
DLy by TNSRLIYDARDI2HY . FHARENDE,
BEDMBRETTRTOREHIESEEHEA,
THRZTCHRICEB IR ONT. BERKREIZIRE,
BEILEEICHEBAFRA N, BEERIE AR,
BEEIRE BARCARETZRERL WS,
EEIBELREHEREBENT VY AOBRNE-BEE2KEITTWS,
REDL Y T UVRETIE, BITPBEOEBER oG h o7,
EHNGESICLY ., BEOKHLBRIREARMELTWS,
REDCTAF v+ T, BEDOESBY—H—HEBEZRL TW5S,
TN A REARZ . ORRNORBRIER I N,
ORDBEBINAEST. OREOREELH B,
fEDCTRF ¥V TCREERENRONY ., ILRIREIVDE,

B

labels

0
0
1
1
0
0
0
1
0
0
0
0
0
1
1

924 (1: 38f%, 0:541%)
IR I ChatGPTOMES TeZRZED T —%

BOTEFRERZLVWT—

CDT—H%&fE>T
IEU < ALK SD

shuffled medical texts.csv

cD7 7142 WebClassh 55 >O0—KULT
Google Drivelc7Z7y 70— ULZEL & D



7 71 IL DA H

import pandas as pd
# CSV7 7 1)L DEed+AH
df = pd.read_csv('/content/drive/MyDrive/shuffled_medical_texts_labels.csv')

df
texts labels

0 EHNGERF v 7 T EXGERFAERERE DS RD > 0

1 BEPOBEWERERRU LD, RERELICER’LTWS, 0 g 7 7 4}LE pandasd)

2 BEEBOMBBERITHD. MLEOHALRENKEEIND, 1 read_csv() TotdrAH
3 iDLy NTFYTINSBRULIDHARDOMND . FHFHBRENDE, 1

4 B D IMBERE TI R TOEIEHIE F EHEN. 0

df E WS &\ UTERR

87 BEFBFRICEMMNES ERELTE D, MRREVHERS 1

88 BEREMHEOT LILF—EK>TWBH ERBBEETH S, 0 Y .

89 BOREHEMFIENGD D, BHEDIREWDH S, 1 921?2§U®T_9

90 EHNREES ENT VY ADEN-BET, BRZH#IFLTWS, 0

91 TEHNZRRRIREZ T, HOBRIMRIcNMTWS Z EDER S N, 0
92 rows x 2 columns




FE A EREAEA Il

from sklearn.model_selection import train_test_split

# TEANETNILESB

texts = df['texts'].tolist() —dfdD[‘texts’']FllZziR=H U TlistB T E# U TtextiTKA
labels = df['labels'].tolist() —dfdD['labels’]Fllzir= 4 U TlistBICZ U TlabelslCXA

# T—Y%ZilAETANRHICHE
train_texts, test_texts, train_labels, test _labels = train_test_split(texts, labels, test _size=0.2)

train_test _split(iF#EET—%, IEEfET—4, test_size=ZIT)T8:2(CHEl

print(len(train_texts))

print(len(test_texts))

print(len(train_labels))

printitenttest_tabelsll | 92 S DT, TIHDFTRA L 194 DRTEAICH B
713

19

713

19




FEACRIEAZTO—K

# T>1—R

train_encodings = tokenizer2.batch_encode_plus(train_texts, = .
 train_textszI > d—Fk

padding="'max_length"',

e dseratse, 12—V idBertOBXKEMN—T7 Y

return_tensors="tf")

- tensorflow®kerasTETILZES

{'input_ids': <tf.Tensor: shape=(73, 512), dtype=int32, numpy=
array( [ , 15106, 465, ..., 0, 0, 0],

2 e a Uy D Treturn tensors=1tf’ICE&*E

[
[
[
[ 2, 23302, 4037, ..., Q, 9, 2], — — » Y
[ 2, 21601, 32410, ..., 0, 0, ol, ° 73?70)7-#1 I\b\ | y j_ I\‘ énT
[ 2, 15106, 465, ..., 0 9, 011, dtype=int32)>, 'attention_mask': <tf.Tensor: shape=(73, S
512), dtype=int32, numpy=

S R (73, 512)ICTE>TWS
[1, 1, 1, ..., @, @, 0],

S 0 0, o, - test_textsHEHER(19, 512)

0, 0
1, 1, 1, ..., 0, o, 0],
[1, 1, 1, ..., 0, @, 0]], dtype=int32)>}

# T3I—NR
test_encodings = tokenizer2.batch_encode_plus(test_texts,
max_length=512,

padding="'max_length', — w N : I\\‘ é hr_
truncation=True, . I / [ &

return_token_type_ids=False,

return_tensors='tf") " m 5 5 - 5 e\
test_encodings IhpUt_lds t attentIOI’l_maSk @7—9
{"input_ids': <tf.Tensor: shape=(19, 512), dtype=int32, numpy= —t —
array ([ 2, 16624, 464, ..., 0, 0, o], E:ET}btc_Ajj-g-%

l—l—|r—||

2, 3914, 8137, ..., 9, 9, o1,
2, 27054, 464, ..., 9, 9, o], . — —
) (attention_maskbREIFICANT S I ET
, 15106, 465, ..., ’ ’ ’
0 0

[ 2, 1196, 7632, ..., , ) 011, dtype=int32)>, 'attention_mask': <tf.Tensor: shape=(19, m— » Yy W N
512), dtype=int32, numpy= :E 7 }l/b\5.| 2@ t (— E Z“h‘ I\ c /b\é

array([[1, 1, 1, ..., 0, @, 0],

0
1, 1, 1, ..., 0, 0, @], S I
1, 1, 1, ..., 0, 0, 0], = s %
nﬁhg.l Z‘g )
[1, 1, 1, ==, , 01,

0, 0
(1, 1, 1, ..., 0, 0, 0],
(1, 1, 1, ..., 0, @, 0]], dtype=int32)>}




TTILDIERX

S E Tldkeras®Sequential() (=Sequential AP)ZfE>TWXU
BHDANLENGEEHBTETIVZESICIEFunctional APIEWS HED%ZEFEWVWET

/ Sequential API \

model = Sequential()

v

(—EmodelZ - 15
addTENMULTWLL)

v

model = Sequential()
model.add(~~~~)
model.add(~~~~)

model.compile(~~~)

model.summaryy()

@‘)b@%tﬂltﬁhﬂ’ﬁsn'c L y

ﬁunctional AP \
= INoUt(—) Input TANDFEZIEE
= i (2 2 TRINEWS EHERE)
in = Input(~~) N DA BEZEMT S
middlel = (~~~~)(in)] (& ZTlEmiddlel &S ZE#% R E)
in — InpUt(“”‘) EI&L_
middle1 = (~~~=)(in) Al
out = (~~~=)(middle1) model = Model(~-)
= TALNZERTE

model = Model(input=[in],output=[out])

model.summaryy()

(C ZTlIIATZIN,

\model.compile(~~~) WH% oL tk‘:%ﬁb‘y




ETILDIERK

# ETILDOAHEAE
bert_model = TFBertModel. from_pretrained('cl-tohoku/bert-base-japanese-v3"')

# BERTD A
input_ids = Input(shape=(512,), dtype=tf.int32, name='input_ids"')
attention_mask = Input(shape=(512,), dtype=tf.int32, name='attention_mask")

# BERTOH FHIANTEBERTETILIC2DZ AN UL TR Zbert_outputh'z=(FELS
bert_output = bert_model(input_ids, attention_mask=attention_mask) [0]

# DEDICHDEZEM
clf_output = bert_output[:, 0, :] bert output® FRIFERDEDZclf_outh R TS

out = Dense(1l, activation='sigmoid') (clf_output) sigmoidEi#tc0~1DE%Zouth’=(FELS

# ETILDOER
model2 = Model(inputs=[input_ids, attention_mask], outputs=out)

Functional API

<—TFBertModel .from _pretrained(~~~)7T.
FHBEHDETINZFHHAC (HAFEBERT)
<—jnput_ ids(T>3d—RK)&.
attention mask(T>3d—RK:1, /N7« > 7:0)
D2DODEHZE AT

BERTETI/L DO & DI
BZELEXT

input_ids = Input(~~)
attention_mask = Input(~~)

bert_output = bert_ model(input_ids, attention_mask)[O]

clf output = bert_output[:, O, :]
out = (~~~~)(clf_output)

model2 = Model(input=[input_ids, attention_mask],output=[out])| <input=[AA1, AJ12]& TS

model.compile(~~~)
model.summary()

CET2ANTHAIRTE>TWS




TARNT—Y DB DI

# zip(URAKRL,URKR2)ET BT & CABICTOrX TNIBTES
for i,j in zip(test_texts,test_labels):
print(i,j)

BEIIBEICEE A’E‘&Eﬁbtb\ REFFICFEEIZRWL, 0
EHAR SR RIRES DERIMRI-NTWB I EDERSINZ. 0
M%ME%Mktﬁ VEZIXTIINEEBRUTED., FRAIIRF., 0
FFBOCTAF v TEENE DM 1

RIOEDMBRRE T, ETOHENERHBEANTH >, 0
BEIEBRNVLGEBEEZONTTED., KEREFZELTWS, 0
BERIRABOEFEONITNZRIRLTE D, BEEORENERI N, 1 E.I.'l 914;
THRZTRICEREIZIRESNnY. BERIREIIRF., 0 H
THNLAEBRE CERELRTE—ILARDNM -, 1
@%%aﬁ&t@ﬂwﬁTﬂ&O RERESZ D BIEEMEDN H B 1
BEEIBICBEVWERBZHRASN., FLGEREBERSSNTULERL, 0
T D MBRIRE Tl a‘«—co)&ﬂéb\ CEHERNTH oz, 0
BEIERZHT CEFLERZH/THEN. FICHBIEXRWL, 0
BEITHNICEERREZZXZITTED. BHAOICHEIRGZW, 0

BEZ I ABICDOIE D BRI ARERDBEAZHRELTWVWS, 1
EREV—N—DLRNIAERULTED., FHLRENANE, 1
BENENTVADRNERBEICED, BEOEBRIZI—EBRIFIC, 0
EHNLGERRZ . RAOKBEIRRIS A>Tz 0
BEIBEELESEREB/NTVAOENICBEEZHKITTWS, 0

nn

TS




8 AU 0 TAl

# EFILICASADUFA
predictions_pre = model2.predict([test_encodings['input_ids'], test_encodings|['attention_mask']l])

# FRIERDORR
print(predictions_pre)

[::::::::::::::::::::::::::::::] — 45 4S/Step
.45949104]
.5754683 |
4566719 |
.5116757 | _ -
54600364 - model.predict() ¢l
ggggigfi - ’input_ids’ &’attention_mask’D22% A 73
.47467396]
.5429971 |
.5842471 |
.575347 |
.5847562 | ° - © - 3
48078695 19D DAZRRSFIR" D E S D DHESE
. 458483521 \
6954092 FERZDTIXIZFO0.5HE
.53358126]
.5053399 |
.49235976]]

(W
— N
(W

0 0 00 00000000000 O




FE DT
TFEXA M. IEfE. FHlZERNTRER

for i,j,k in zip(test_texts,test_labels,predictions_pre):
print(i,j, k)

BEIIBEICBBARZREERLULH., REESICHAZEIZG VL. 0 [0.45949104]
THNGERREZ T, HORBEMRIENTWA I EMESESINT -, 0 [0.5754683]
BERBTEHHENICEY IV EI XTI ZEBRULTE D, #HiHEIERT. 0 [0.4566719]
FFiEDCTAx v CEENE D>/ 1 [0.5116757]

REDMBRRE T, ETOHENEEHRERNTH e 0 [0.54600364]
BESEBRNULBBEZONTITED, AERZZELTWS, 0 [0.49704885]
ﬁﬁﬁﬁﬁﬁwmwbﬁh%ﬁﬁbT%D WREERBOBRENER I N, 1 [0.53081214]
THRZTRICERE IR ST, BERIREIIRTF., 0 [0.47467396]
EHNGEERETESLRTE—ILNEDN > 1 [0.5429971]
BOEERERERNDDETHH D, BERESZSOOREMENH S, 1 [0.5842471]
BEEIBICBEVWERBZHFZISD., A LGERFEBEIRSESNTVLEL, 0 [0.575347]
RADIMBRE TlE. INTOBENERHEEANTH>Tce 0 [0.5847562]
BEIEBRZHT CRIFLERZR/ TED. FICHEREIETW, 0 [0.48078698]
BESTHHNICERRZZRITTED.,. BAOICHEEIEE W, 0 [0.45848352]
BEIEyrBEICOIEDERIT AR EMODF/AHAZHRSELTWS, 1 [0.6954092]
ESEN—N—DLANILDERUTED., FHLGRENINE, 1 [0.63195413]
BEEINTVADENEERBEICELD, BEODEBRIE—EBRIFIC, 0 [0.53358126]
EHNRERRZ T \AOKKHEBREOD IS -fce 0 [0.5053399]
BEIEEREESH ERB/NTVADENCRBREZRHITTWS, 0 [0.49235976]

lml

-0 & 1DIERFEICTFHZED T\




2B (7 7AVFa1a—=27)

# FH
results = model2.fit({'input_ids': train_encodings|['input_ids'],
‘attention_mask': train_encodings|['attention_mask'l]},
tf.convert_to_tensor(train_labels),
validation_data=({'input_ids': test_encodings|['input_ids'][2:],
'attention_mask': test_encodings|['attention_mask'][2:]},
tf.convert_to_tensor(test labels[2:])),
epochs=3,
batch_size=8)

Epoch 1/3

10/10 [==============================] - 135 1s/step - loss: 0.4477 - accuracy: 0.8219 - val_loss: 0.4286 - val_accuracy: 0.7647
Epoch 2/3

10/10 [==============================] - 95 959ms/step - loss: 0.4075 - accuracy: 0.8356 - val_loss: 0.2832 - val_accuracy: 0.8824
Epoch 3/3

10/10 [==============================] - 9s 893ms/step - loss: 0.2296 - accuracy: 0.9178 - val_loss: 0.1001 - val_accuracy: 1.0000

model.fit() ¢EFE

model.fit(FEHDFHET—457 ., FEHRADIEE NI,
validationdata=(1RSEHDSFE=ET—4, IRiEADIEE S NIL),
epochs=3, batch _size=8) DIEIC/&Z>TW3

test_encoding[‘input_ids’][2:]1E T ET. 19¥DS 5., EE2HIFFRA UL TEE



FaROTH

# ETILDOFH
predictions = model2.predict([test_encodings|['input_ids'], test_encodings|['attention_mask']])
print(predictions)

::::::::::::::::::::::::::::::] - 1s 768m5/step
. 00292206
.11076344
. 27105942
. 94441706
. 09149515

g 19D HBAEESFHR I E S H DR
515059 (SeEEEIRETICHER L TVWARWKRED T —5)

. 9914863
.007774 |
. 12577498
. 00354146
.01472556
. 6588621
. 9074333
. 01337417
. 13333668
.07654967] ]

(WY
v N
[
s




FEAIROLILR

# FERROIERE, FEE. FER
for i,j,k,1 in zip(test_texts,test_labels,predictions_pre,predictions):
print(i,j,"ZFOFTH",k,"-","ZEHEZOFAH", 1)

THNABERF vy T EALGEREEBIEODNSEAN Tz, 0 ZEFEIOFE [0.28034657] - ZHFEODFH [0.1146686]
BEIEABZOEPTVH, ZNUHNOEELEZREZEIXRWV. 0 ZZEOFE [0.44747776] - FEEOFH [0.17702043]
BEIIBREOARAREZIEATWVWSED, HEEFICKELRXZEIFTZWL, 0 ZZIOFE [0.40698108] - FEEDOFHI [0.04603275]
BEEIBEICREO7ZLILF—E2RKRELULN., RERHEELZW., 0 ZEFEOFE [0.4855593] » FEFEDOFE [0.09349506]
BEIIFIC—EDEBRZHZXITTED., ChEFTRELMEERIRDD>TWEWL, 0 FEFrIOFE [0.35973015] » FERDOFH [0.37093553]
FRHEBEZITTED, BREEDYXVIFEWL, 0 FEHEIDOFH [0.27680054] -» FEEDFHI [0.94021124]

BEIBRZH CENIERZE TED. RERICEEIR RV, 0 ZZEOFE [0.40137926] - FEEDOFH [0.06076217]
BEIBICBRVWEBZHFASH., FHLAEREEIRESINTLWEAWL, 0 ZFDOFE [0.40816808] -» FEERDFH [0.04703222]
RIEDMAIRE T, ETCOEENEEHLHRNTH e 0 ZHEODOFH [0.45681873] - FEHEERDOFH [0.22614819]

BEEFLOE. ARERDEBAARNIRZEELTWS, 1 FEEOTH [0.49195498] -» FEHZROD A [0.29234168]

BEERDEMA EBIEARRIHEWTE D, BEOAIEEENIRET SN TWS, 1 ZFEIOFE [0.24862227] » FEEODOFH [0.7304868]
BEIFEZRICEMMNAED ERELTE D, MERKRENHEREIN. 1 FEHIOFE [0.35787797] - FEEDOFH [0.7362871]
BEIHEE, BILBRIADREZR T, 1 IO [0.46221527] -» FEZDFH [0.41780606]

BEF vy TCMEBEOERIRIFTHD EFMEEI NG 0 FEEOFE [0.32174376] -» FEZODOFH [0.12139826]

ISMRER EEIRRENGD D, EOFEENH D, 1 FERIOFH [0.3557919] -» FEERODOFH [0.88144666]

THNRERRZ . BOEBRMRENTWS Z EDER N, 0 FEROTHE [0.30779096] - FEERODFH [0.09746367]
TEHRZ TETORENEESLHERNTH D, BRIRREBIIRF., 0 FERIOFH [0.3872013] » FERODFH [0.0886194]
RNDBEEINEST. OEDREENH D, 1 FHEOFE [0.29085606] - FEFEZDFH [0.8405122]
EFHPOBRWVEHEZRER LA, BERTERICEELTWS, 0 ZERIOFE [0.3637265] - FE#DOFHE [0.13311855]

AFEEDT— Y HFHREDERIGEVWFAERICE ST

(imd




T AlREE O (% X 1)

el (B X ()

i s

import numpy as np TP FP

from sklearn.metrics import accuracy_score, recall_score
from sklearn.metrics import precision_score, fl_score

(ER1E) (%ER514E)

FN TN
(REF=4E) (BEEEIE)

# ETILOFH

predictions_round = np.round(predictions).flatten() # HEXRZOX/IF1ICADHS
print (f"194DFHFER: {predictions_round}")

# BEEYI-ILDOETE

accuracy = accuracy_score(test_labels, predictions_round) IEﬁi’:% . accuracy TP -+ TN
recall = recall_score(test_labels, predictions_round) o

ENFEVTIEEED IP+ FP+ FN+ TN
print(f"Accuracy: {accuracyl}")
print(f"Recall: {recall}")

SEE A7 P~

# BELFIZO7 OHE BSE © precision P
precision = precision_score(test_labels, predictions_round) BHE(R)EFALIEEDIEEENTEITORBED TP + FP
fl = fl_score(test_labels, predictions_round)
print(f"Precision: {precision}") AIEER recall(sensitivity) TP

print(f"F1 Score: {f1}")

BIE(B)2ENEIFIEL S FRAIEERED TP+ FN

19 OFHIFER: [0. 0. 0. 0. 0. 1. 0. 0. 0. 0. 1. 1. 0. 0. 1. 0. 0. 1. 0.]

Accuracy: 0.8421052631578947 F1A37 | @EREBRFZMK L MR
Recall: 0.6666666666666666
Precision: 0.8 2 X recall X precision

F1 Score: 0.7272727272727272

recall + precision
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