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- Multi-Layer Perceptron, MLP)°]2}al & 4= Stk

99%

<% 1> 214e] | 55kd T2 — TensorFlow $AIC|E

o]e} 22 wAlzdel thgh Aol 24 thge] F Aio] 7P e Q18w
1 o} ARFE-A(Arthur Samuel, 1959)°1 2J31H w4l WOlE} “FAFE ol HA|
Aow xu e $ik S5 F e TS Foshs AT Eopdet
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3) “the field of study that gives computers the ability to leamn without being explicitly programmed.”
Samuel A.L. 1959.

4) “A computer program is said to learn from experience E with respect to some class of tasks
T and performance measure P, if its performance at tasks in T, as measured by P, improves
with experience E.” Tom Mitchell, 1997.
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o], GPT-12 <F 19 1,700%F 7, GPT-2& Hu <F 1509 7, GPT-3& 1,750
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Turing-NLG©] 170%] 7}¢] wi7/f+E 7FAAL Rlod, GPT-39] =7t At &
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<TY 2> dojr=e| olw|A| - THIASFRILEE T /L GPT-3) DFEAT

5) 2017d LIEF =F “Attention is all you need’ollA] F7IE A2 o€l H(Attention) > ZH
T8 2l =8 AEBERNN) S| 27 IS S5k flsl /i E e,
Al 21 8zl lojA] o] o3l 58-S =St - “we propose the Transformer, a model
architecture eschewing recurrence and instead relying entirely on an attention mechanism to
draw global dependencies between input and output. The Transformer allows for significantly
more parallelization and can reach a new state of the art in translation quality after being
trained for as little as twelve hours on eight P100 GPUs” (A Vaswani £], 2017:2)

6) BERT : Bidirectional Encoder Representations from Transformers
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(1) GPT2-Japanese — =& ¥ A ARF
a. small €7 /L : w718 — <F 117M / 12heads, 12layers
b. mediumE7 /L : w7l¥HS — F 345M / 16heads, 24layers
c. large 7 /L : w74 — F 774M / 20heads, 36layers

3. mfelF < (Fine Tuning)
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6 2 % MES Seelo] B 2zEgo]
a. X JEE FAFH
1) CPU&RAM : Intel(R) Core(TM) i7-8700K CPU 3.70GHz RAM 32G
2) GPU : NVIDIA Geforce GTX 1080 Ti
3) &xES] 3l W
3.1) OS : Windows10 pro 3.2) Python : 3.7.10
3.3) tensorflow-gpu : 2.1.0
3.4) Anaconda(Jupyter Notebook) : 2.0.3
3.5) GPT-2
b, IRI FEE FE9E A
1) Google Colab®)
2) &xELo] g WA
2.1) OS : Linux-5.4.104+-x86_64-with-Ubuntu-18.04-bionic
2.2) Python : 3.7.10 2.3) tensorflow-gpu : 2.5.0
2.4) GPT-2
c. ILPT E12E A4 gl g A5 A2 A28 HolE
1) GPT2-JLPT-AOT
. http://www.japanese.or.kr/JapaneseNLP main.aspx

8) Colab : Colaboratory= Google Z|AX|RAA /Mg AFO0 2 HE9AE Bl Hol9
Python Z=F& AJ3tal A & = S5 4. Colab2> 53] H4lE], dlolH
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2021-07-14 03:31:28.778299: 1 tensorflow/stream_executor/platfornvdefault/dso_loader.cc:53]
Successfully opened dynamic library libcudart.so.11.0

2021-07-14 03:31:30.520511: 1 tensorflow/core/platform/cpu_feature guard.cc:142] This
TensorFlow binary is optimized with oneAPI Deep Neural Network Library (oneDNN) to use
the following CPU instructions in performance-critical operations: AVX2 FMA

To enable them in other operations, rebuild TensorFlow with the appropriate compiler flags.
2021-07-14 03:31:30.523929: 1 tensorflow/stream_executor/platfornvdefault/dso_loader.cc:53]
Successfully opened dynamic library libcuda.so.1

2021-07-14 03:31:30.533878: E tensorflow/stream_executor/cuda/cuda_driver.cc:328] failed call
to culnit: CUDA ERROR NO DEVICE: no CUDA-capable device is detected

2021-07-14 03:31:30.533935: 1 tensorflow/stream_executor/cuda/cuda_diagnostics.cc:156] kernel
driver does not appear to be running on this host (ab5560f78c04): /proc/driver/nvidia/version
does not exist

2021-07-14 03:31:32.588418: 1 tensorflow/core/platform/profile utils/cpu utils.cc:114] CPU
Frequency: 2299995000 Hz

Loading checkpoint gpt2ja-small/model-10412700

Loading dataset...

Training...

[1 ] 7.26] loss=3.40 avg=3.40

[2 ] 10.02] loss=2.97 avg=3.18

[3 | 12.64] loss=3.27 avg=3.21

[298 | 762.14] loss=1.51 avg=2.08
[299 | 764.74] loss=1.65 avg=2.08
[300 | 767.31] loss=1.59 avg=2.07
Saving checkpoint/gpr2ja-small-finetune-210714/model-301

(6) GPT2JLPT QAoi==
a. GPT2-JLPT small (gpr2ja-small-finetune-210714)
b. GPT2-JLPT medium (gpr2ja-medium-finetune-210714)
c. GPT2-JLPT large (gpr2ja-large-finetune-210714)
d. dol=d Wi - 42 GPT2-JLPT o=,
http://www.japanese.or.kr/JapaneseNLP_main.aspx
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11) GPT2-JLPT TextData - http://www.japanese.or.kr/JapaneseNLP-JText.aspx
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Colab — Colaboratory https:/research.google.com/colaboratory/faq.html(Z4Y: 2021.07.12)

gpt2-japanese - Japanese GPT2 Generation Model
https://github.com/tanreinama/gpt2-japanese(7A L: 2021.07.12)

openAl  https://openai.com(Z31<Y: 2021.07.12)
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Research on the development of artificial intelligence systems for the generation of Japanese
texts and the difficulty analysis of the Japanese Language Proficiency Test

In this study, we confirmed the possibility of generating textbooks for learning and teaching
the Japanese Language Proficiency Test using artificial intelligence, based on GPT-2, which
is a natural language processing flat form of an artificial neural network. In addition, we
went one step further and developed a system that can perform difficulty analysis of the
Japanese Language Proficiency Test for the generated text.

Through such research, although there is still a limit to the automatic generation of Japanese
text using artificial intelligence, it is possible to generate high-level Japanese text through
machine learning (fine tuning) and control of its conditions. We were able to confirm the
possibility of developing a “language model”. In addition to simply generating such texts,
we were able to develop a system that can analyze the difficulty of vocabulary, grammar,
and kanji in JLPT for texts. It was confirmed that the possibility of application to the
educational field is immeasurable.
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