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Analysis of the Status of Natural Language Processing Technology

Based on Deep Learning
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Abstract

The performance of natural language processing is rapidly improving due to the recent development and application
of machine learning and deep learning technologies, and as a result, the field of application is expanding. In particular,
as the demand for analysis on unstructured text data increases, interest in NLP(Natural Language Processing) is also
increasing. However, due to the complexity and difficulty of the natural language preprocessing process and machine
learning and deep learning theories, there are still high barriers to the use of natural language processing.

In this paper, for an overall understanding of NLP, by examining the main fields of NLP that are currently being
actively researched and the current state of major technologies centered on machine learning and deep learning, We
want to provide a foundation to understand and utilize NLP more easily. Therefore, we investigated the change of
NLP in Al(artificial intelligence) through the changes of the taxonomy of Al technology. The main areas of NLP which
consists of language model, text classification, text generation, document summarization, question answering and machine
translation were explained with state of the art deep learning models. In addition, major deep learning models utilized
in NLP were explained, and data sets and evaluation measures for performance evaluation were summarized.
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We hope researchers who want to utilize NLP for various purposes in their field be able to understand the overall

technical status and the main technologies of NLP through this paper.

m Keyword : NLP, machine learning, deep learning, data set, evaluation measures
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08 HolFThi B 2= itk of AolAL Fm = orelA QuHI4]. ofd) Bl GPT30] Ahe
degoll 7Iuket o] Aee] =8 &opet 2+ uEhfie, LAMBADA(LAnguage Modeling
Hopo A 9] tjEA Q] 7]& Aol tisl AE Broadened to Account for Discourse Aspects) T
ok %, ey slure] Apelo] A2 A&l ta)  olElAlolA v)Eo] ula) uhe gk AE w

oFolu nz} k.

Ml

41 G AN Ale] Helg] Fa o
4.1.1 Ao =¥ (Language Model)

¢1oj EH‘S EA A Foi 7l RO ol
*ﬂ# O]*Q“OH ‘:P 0194 o

¥

BERT, GPT(Generative Pre-trained Transformer)
7h lo] mele] ]akeke] AbdBkS AT
24 9lofo] Fxo} o, el
98 5l Tt dhelo] el gl

3=
3 Qi

IR
%%

L= Rs)! KN

=L A=
= gh5et

REs

1=
ar

o

o]_ﬂ

e,

(# 10) 20l 22 GPT-3 g5 (F&Ex)

23 LAMBADA | StoryCloze | HellaSwag
7] SOTA 68.0 91.8 85.6
GPT-3
76.2 83.2 78.9
Zero-Shot
GPT-3
72.5 84.7 78.1
One-Shot
GPT-3
86.4 87.7 79.3
Few-Shot
412 B4 B (Text Classification)
AT ol wAlel dhal vle] Folw
SelAg B2t 2oz 7H BA AW
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- A

| s ZIAF &
7} 2t CNN(Convolutlonal Neural Network),
RNN(Recurrent Neural Network), DBN(Deep
Belief Network) 5 theFst Ha2id 7|HE°] 7
e AR QI | SOTA+= BERTY] 7|
515t DocBERTE <X 1153} o] Y] 7o) 25
dlolel AojA SOTAS 7]=aladri1s],
-2 oAl e 2 GueE F shial
SVMI} geld &are]&<¢l CNN, LSTM(Long

Short-Term Memory) 183l DocBERTS] A&

S Fl3} EER wolET 3k

Q)

A s R 58 2ok

rﬂ
g

==
T
gkl Hl
Ax 7 2371

MIHH>HH

m
rf; i

_\;
ﬂ
rtJ
rﬁéi?:o
o%'rlrmlnmr

aa

ﬂmﬁmlou@rﬂmﬁ
3

tzl_V\-L

<3
4.1.4 EA L2°F (Summarization)
24 201 T £ Fasta Fu
JL Y88 2E38lo] QOoFRS MAFE 2
oz /\]ng\ /\]i]/\_J x{sﬂxqo] oﬂo]r,} _,_
Z|(Extractive) Q2F7} 3AFZ](Abstractive) &
5 WER UHn, 239 20F R

jui

1|
1&‘
Jaou

(B 11) 22X 25 BERT 2 M5

i
_g

AAPD/
F1

69.1
514
70.5
75.2

IMDB/
Y=
24
2.7
52.8
55.6

Reuters/
F1

86.1
80.8
87.0
90.7

Yelp’14/
A=
59.6
66.1
68.7
72.5

r{or{r 12 _l
rﬂsril

r{n

=2y

SVM
CNN
LSTM
DocBERT

HUJ&;EJ& m{w

BERTo] 7|9kt &g o] CNN/Daily
York Times d|o]EjAlof A SOTAS

4.1.3 A A (Text Generation)
B AL Alglo] & Adt SARSE BEAF
Eollle Ao s, thE tRie] Ao
7k Foidl 2ol thsf =8 &4 W=
e AlEA-F-Al S PFEO Al Alof H
o A A e Eﬂol‘?‘l7P
],;d-

6]’
3, olopr] A
i AFE

3 ot A

4 mlo

ou Weg daee] ol 2t
SOTAamt S Al Ao g 2jol7} ZR] ¢k
3 OlHE BA Roke 417 9he-g HMojZrkn

EoR=IE=t
o) PaiNe)
iﬂ-.r_ qu'

,_1

&

i

F

F

1=

L A

Zol o 4.1.5 A9 (Question Answering)
Zo]e o Folx EAH(context)S &)1,
o130 ZAl(question)of] thsf =M
st Ao FeHo R
9 AFSIT}. CNN, LSTM, BERT £

o] AMEE|9 e, @A) BERTE

O

=
n

59 v‘i—olﬁk o,
BUL Bl £ 249 Aol

A=
19l 98 ok B ¢

xx_%lo]

KX Z0

HHanswer)S
A Qoky}
chopal
o3t =

R Z
=21
o]t} GPT, LSTM, GAN(Generative Adversarial
Networks), VAE(Variational Auto-Encoder)% th
o] =
[e)

e el o] AgEYon, GPT3 5
r o
Lo

rE m

[‘_"EL

el [e]
o 51T

=]

3

€]

(H 12) 2AM 2°f BERT 7| 2 M5

Fow AM = GPT-37} 7H Hold 5=
ol Ao Z A o} HEsHA As Hr} 2y ROUGE-1 | ROUGE-2 | ROUGE-L
= 3}7] oj¥ri= AHo] 9k 27 SOTA 41.59 19.01 32.86
B AL o Uizt A A"0A, AR FA2 SOTA 41.69 19.47 33.11

Zhang et. al 41.71 19.49 33.33




o]  SQuAD(Stanford
Dataset) 1.17} SQuUAD 2.0 g]o]E]Alo] 4] SOTA
2 s)=akn oHIs].

< 13>2 &z SOTAE 7|5 =9 ¢
BERTserinio} 7]& 28 9] A5 H|usA B
oAzt 7|Eo] Bls] WA FLE A
F1& ®olt}

Question  Answering

(¥ 13) ZIo|E%f BERTserini 2& Ms

2 A Adel M Ve 3% £ 73

(B 14) 7|/ EHAZN J[Ht 2E 4

IWSLT2014 (BLEU) | NMT

o EN-DE | EN-FR | (BLEU)
Transformer Large 47.57 56.15 60.95
Medina et. al 57.05 63.26 62.77

nyg AX YA = F1 Ad-&
MINIMAL 34.7 42.5 64.0
BERTserini 38.6 46.1 85.8

Ao)ggat Iste] fjo= F 10%H
o]Fe] Hom FAE o] HOSH HlolH
Alel  KorQuAD(Korean Question Answering
Dataset) 2.09] 7T 53ll, gh=rofof gt 717
=) Aol et ABA 722 A4 sA
3 ATk A1) ek SEAE ok 54
& Au 2o Al BERTS ol45}0] Sol4e 4
ofo] that Hee AT 2 JAS 4

gk At7F ATHIL.

4.1.6 7]AMY (Machine Translation)

ZAS B 2loj2 4AE BAE T <
SEREEE Qojg % o
U= /\Paoﬂﬂli A & A}jolth. RNN,
CNN, BERT & thFst 7|Ho] AMg-E|glom,
RNN9| 7% GRU(Gated Recurrent Unit)E 0]
g3t mgo] ol AHLE| ). dole] E57t
7] R oL T YIelHo] SOTARD
uals] olgle dol Qlout, @Al IWSLT
(International Workshop on Spoken Language
Translation) 2014 HjoJE|Al 5 Fojof| A HUof
ot Eolz W5t HlolEAlof thgt SOTA=
EfiAszoo] 7|Hkgt Hgo|tt [20].

<i 14> 9] SOTA HF 9 Ads5S& o9

Aor, F

42 Aol Az Fa Hd 7IH

o] HolA 41484 AEH Ao A
FQ ZopollA AMgE =8 HeEd 7ol sy
elstaiat gtk

421 €8 AN73F(Recurrent Neural Networks:

RNN)

SRAATL FolAl YegkEe] 247t 9
w7k gle W, & Qeigke] ekel YEgise o
S GBS W Ao AgsHe AFFoR,
AAG ghe] B4 o)A S AgE T o)
th A1ele] Helol At B o]t GojEel
SAE gal7] 9l3) AgELY, 2RAoR
AL o5 LA 23] Rujo] AgH7]
whol) Fu siob SIaA w8 AATo] AHg
Holcta & 4 otk

<Y e E

>
RoAe
du
9
iy
opp
oo
rr
2

K
2
=
o
dan
é
o
F
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Sequence
of words

il

One-hot vector

embedded Hidden Output

vector Layer Layer

422 {47 A73%

puppy 001...000 [0.2,0.9,0.5,0.3]

and One- 000...010 em \|[0.7,0.4,0.2,0.8]

hot- 000.001 || °*¢ Y10.4,0.1,0.507]

enco din

Is ding 010..000 g [0.9,0.8,0.4,0.6]
000...100 [0.1,090204] |
000..000 so2080m]

Sequence of word vectors (2 dim)
O 1) E2M 27 c2d% MZE oA
AT}
degde 7187 &4 EAE A8 RNNS

o] A7

]

Unit)7} ¢Jth.

suiollM o2t <=2

e LSTME o] g5}
A4S AR
o]:]:lo]—

>
)
K

N

ot
‘e

]
7 ERolA= oF 29 ARIE AebR= Ayt
7} A7} vElge, LSTM(Long Short-Term
Memory)-2 ©|E K5}
LSTM-2 RNNej| H]al] 24 o] ghof] A AFel
W= F7ksto] A7) 7190 AHE-H S =4 RNN
719e] oFgt A& B ekstgict. LSTMO]
AlibeFo] thof gkl Azto] o] del= A&

B&elr] ¢Jet HE o2 GRU(Gated Recurrent

g wagolct.

22117} gle.
FH8F LSTM1} CRF(Conditional Random Field)
2 olgsiol A Tolxrlel Bt 1S WA
A g A7 ek

(Convolutional Neural Networks, CNN)
A A e ofulA] A=E sl A
Tl A7 RolA|gE, CNNoJ o]m| 2] 9] F=1 A=
£ Stttk S ol8sto] gl AES EHS
55t S AEATH23]. o] EFo] o€
W s HolAl EHHA Akedo] Ao
&

<, ol d5d &l

A3k AR B4 gtk

2 A@AR FHHEF D CNN 28-S A
g3tk web ARRHL FY F9 @Yol
Auba el CNNTH: 2e] 149 ge) s gt
ABTAY} FL VR AVE 14 W2
Festela AFAAYLS o83 HFIIE A
AW BAE ERT 4 U
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Sequence embedded
of words vector
puppy [0.2,0.9,0.5,0.3]
07040208
em
bed ||[0.4,0.1,0.5,0.7]
din
[ & ] * [[0s0s008
01090204
[0.6,0.2,0.8,0.1]
(O 2) FezMEY

Convolution
& pulling Fully connected
layer Layer
Flat ]
ten ]
£ 0|88t BMEF ollx|

4.2.3 NP2-F-A P 2(Sequence-to-Sequence) 2 YA o}, <start> A1 359} 3 HAL A7+
=2y &tk %8 A4 wolel bonjourts THe ol

AFFAEA BYS RNN S LSTMe| 2 A5l 9l Jelog oha] o) gum 2o
ZJuket myom wWejol A AbgsHe dEHL Mol g e Holdl leS QAT ofe}
Holrh IS} tAHE Ao jlow, T GAE wbEste] gt =S A
T AlFAE Q2o wol RNN ®go ik,
2 Bu YRS 2H5}7, gari of B 4
HEHE APAS Z2FTH24]. RNN, CNN 4.2.4 o4 WFHAYFE (Attention Mechanism)
718F B3] gt 2ol T o] sht A FE-F-A AL BEe 7] 2] £ 4
o] ghit o =3l Zof| vl AJWA-E-A|FA EE RNNO 24 Fof YFahs wAolA FR
BEL A7 e o e &t A S0 WA, S AT wk 7127
o]t} a4 AR Qs A7] 71 =7 2 A EA]

<Y 3>2 AFA-EAGA BH G o] 83) = wAIZE Sl ol2Rt A= LSTM= AR
Hol oA E Bz} oA “hello world” e wo] HAE7] oyt 53] oA
2 o} Zekioj2 RNNS Fof Eogn o 2789 574 doirh Ashe w49 die
£ ZZ3t) tAg s o] BuARE oy=o = ojof AR Aol 7P F IS vA=

Encoder Decoder
bonjour le monde <end>
! ! ! !
f f f f I ! 1
hello  world <end> <start> bonjour le monde
(2 3) ANBA-E-AHA 2HE 0|83 H ofx
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757} e, RNNoJ A ofefst B2l 4

w7} shLte] o] EE]7] whie] EAI7L WAy

5t7] 917k webe|t2s].

<19 4>= <Y 3>3 U3} ofZo] ofEl
A HAYSE] A8H BE5S i Tedtst
of HojErh 192 A ©olQl bonjourE A4
k= Al oA Y] ofdlld HAY S-S HojEth
o] el 240 TolE2 7 ofdld JH
9 gl Fu wlEj(context vector)S AJA
=0l bonjour= FA3| hello®] FaF= 71
7| wjFEof helloZFE]9] 71=%|7} 0.72
o £ HE|Q} <start>RHE] STk
6‘]-01 bonjour”} AY/JEct. T HEE
o] 3 014’ <19 3> FAsHA 23y
onjours= 5 ©ol & ¢5317] 9Jsff of
07 AM8ET, o2 HE ALY ou=
HEO UUH Hﬂ]ﬂq 7361-Q01 1—4_.__
of ARg-Hrt.

o

I o O
il Hir

o
ic)
oo

o

E\l EO
i l‘lO _lflr‘. g

© 1o > ¢ oflo o N g2
o

2

|

context
vector

0702 ~._0.1

I oy

f f f L3

hello world  <end> <start> bonjour

(O 4) oM HAHLES ol8et HY o

4.2.5 EAXXH (Transformer)
7129 o'l WAUES RNN -2 9]of| o
HA-E F7ket whH, EfiA = A5

272 MEEAE RNNS A
L ol A Folt ek 2 2] 7]
WAYST 7 FRd Aol He,
Heye fahz ofdi 174

ol
Yzol %213}% #E, ZALmdE

in)
i
o
=
in}
=
—[11
E
HI
2i
ol
I
g
|k
_2
o
20 l-iJ

(self-attention)©| :r"?ﬂﬂ‘ﬂ ‘21‘3}% 34\011:}[26]-
%, A Ql il MY diA R EH
Ao 2o ofrldol A uL AL ol

A7t & ol A AHE==
3|4 o|t}. “The animal didn’t cross the street be-
cause it was too tired”2} 7+ EAlo A it-2 ani-
mal& TSkl wpeba] Al ofdllHof A animal 2
o] 71227} 717 2 Aolch i, “The an-
imal didn’t cross the street because it was too
wide”gt1l =o] QJthA o 7] A it streetS 2
oSkl whEbA] street 2HE 9] 7SR 7F 7P A
A Yepdty EfAZE olef o] 23 ]
oA TolS Abe]o 7|7} ol whet et
2 4= glow oo} Zr2 AR 7L Ful HHof 2
shElojof dHe Hojzc)

Edsmeo] Qade} faEE AR e

E
\l
f
O
i)
o
>
©

TEE AESHEY, I olgt AsEe] A4
B0l QU Robs] gl ol e
2E ofdlHo] ZhsakAg, ©lsie oA

1z
JLo
o
R

[e]
A

o] AT 917] uhe] ouarel oAl
% g17) wRoltt.

ftjo

4.2.6 GPT (Generative Pre-Trained Transformer)

GPTE EdlAZ WO 7|48 o=z 7
o RREER AT o -t ISEICH
o ofelioe] ¢ix, e AT ofslxul
AHste] SRtk Eo] Qrh27]. o] w
(language model)]l 7|9ksto] k52 42243}



GPT-12 19} 7] Arwo] statu|e| 2 AJ2}5619]
O}, GPT-29|A4] 149 7}, GPT-29] ¥ of|A] 80
ol 7, 1709 7} 5& AH GPT—3[28]01]A1b
17509 7<) stetu|E] &2 mgo] A& #AX| 1L
t} Qo] mElg o] 83| sh5H RS
3 mEe sHIO R Blo], HolatLe =3
A B A AR, A SARE AL S ek
wofoll Al Tl TS Fro gy 7} Hool &
o 4 =S A Pskal ok

GPT-3-2 o] HEo] EAS & AlelA] 74
}\Hk]oﬂ Eﬁ]‘E] /%]Jg__% 93\_(_)_1:!:1 GPT_30] /\Hk]
gk 7HR e 7IARE AA| A 7IARE Ao B
et A X e g Hojd A5 B sHA7t
=S}

§f Hﬂ ud' 3:0

r

°1f°

4.2.7 BERT (Bidirectional Encoder Representations

form Transformer)

BERTE= E#AZH JLxof 7|HK5E RO
2, TYsHA EfAzxnio] ZEigh =yl
OpenAl GPT2}S] 2Jol= FRbaF EfiAEE 9]
ST S ARGt FoltH29]. of2lRt FE2=
GPT} Tk WAlo] Bl HE)S ZHEE 311 9
€ o g dolg o

Gholel ool Pk olsetol 285
@42 wAlsHs Wb, BERT

ft
u
_1

il
1o
2

oy ooN rfr 2 B v
gl
o
=2
>
jules
E 4
1o
4o
N
e
0,
rir
.
2
i
tlo
=)
[>

HEd T4 Ao A2 Ve 3% 2 77

et Aol A= ofEFE Aol ol Mol
(transfer learning)S- ©]-&8 4= Q== 2| Ystch
webd MESI mRmu ofuie AbHEhsE
AgA7 2P B AHgToRA ol
28 AR AT $YE Fol A

80| 7hsst

BERT= @A 32 Al A2 ofj & A
ojdof A 71 Hold e Hole EF o]V
% stk waba We Apelo] Mz eiojA o
83 Qv o F 18 theFe BERT 2to|x
2] &2 Hugging Face(https://huggingface.co/)
AEAE AFUE Ato|EofA HX|slo] ARG
e 4= St} BERT 2to] B8 2E ARg-Sh= 1ht
o At E wQlRY AR IEAl AFAIsHA
ArgEo] 7] wizol HA &80l 7ssith
gh=ofof s E3t= o] HAE BERT 23 4
ALAES mEg o2 = SKT Brain® KoBERT
(https://github.com/SKTBrain/KoBERT)2} o]&
735513t DistillKoBERT(https://github.com/mon-
ologg/DistilKoBERT) 12|37 ETRI®] KorBERT
(https://aiopen.etri.re.kr/service _dataset.php) 5©]
oLt} Ztol= 712 wlo] s o M wet
I AR ANLES FOIRAS

it

43 A4lo] A2 A% F7HE g GoleAl

9 YA
<E 15>k Hof W Aelo] Ael HBH7t
2 9% dlolEMe e hgolch Awe
dolgAe 2 Erol A A2 AN Lae

Zo| P7hE 918l wol AHgHL

<IE 16> Aol A2 ZoF FoA 24 &
oz} 7)Ao A AHREE 24 23] Tt
Aotk 71 o) B4 Biel g
o>ol| A A3l WAHJoA AMRSH=E X EE

Hok <¥
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A

(E 15) XtHO X2| Hlo|EA

£oF dlolE| AT ik
Reuters 1987 d 0] =313k 10,7877112] 2olE Fr2 Z|Abol| thal] 90719 72 ZhE|ale] =
w5 dolg AL Belehl & el Al olel e melst dgsel gle.
AAPD(Arxiv
= Academic Paper |55,840712] dh&Ad 2ZEof dlf 54719 Hofz B =3l go|gAl
AoR=3 Dataset)
IMDB IMDB AtolE9] glfof disf 157E 107429 =7t A = dlolgAl
Yelp Yelp Dataset ChallengeE Z3f =35 dlo|g &, glHo thall 15¢ 719 H4
7 gy Qs
aoo | ONN AIZZIARRE 1o iRl 8 of(Highlight) o] o2 o] Foix.
CNN/DailyMail . i} =
24 24 a0kl 4% B2 98 A8 EE HEA FolEAL
89 | The New York Times | CNN/DailyMailZ} Zro] BA] QoFo] JL Hrta AMEEE oAl 19875 E
Annotated Corpus | 200751 Abo]o] 2:01%] 15 £el2 7|x}o] 3l A Sh} 2 ok g A,
SQUAD FoA E(context)E 111, 0171 EA|(question)o] thall SHFE H(answer)S
A9 .| AT 4 A H2ESE] $IRE HolE AL
oot g:‘fvi‘::g()]‘)‘:;‘;g Zpedo] Ha] Fofl A A2l question & answer)©] A5 ZH57] 9Jg o] g
Mo g ARgEH, v1.1Z v2.00] 2.
. The International Conference on Spoken Language Translation (IWSLT)-2 ufjid 7] %]
71A IWSLT Evaluation s _ _ s .
Wl 2014~2000 = 32 7)Ao gt 57 B7heiE 7 oA d=. IWSLT Evaluation ©©]
Y El= o] B7ths]oA AREE HlolHAC R oggt A 2 ool dis) Alsd
Aol 2 F7HE 9% dHolEM R, AAS} 7Hd R o] oAl g g S
ool SNLI (The Stanford | 137 & 7+9] A7} &H9)(entailment), X <>(contradiction), %% (neutral) = o] t]o]
Lo | Nl Language | #Yhox £5R5he A4S HAE g oot gt WeR Sy
= Inference) Corpus | MultiNLI(MultiGenre NLI)7} Q2. 3t=to]of thajA= 0|9} JASE 7|52 3l
KorNLI gjo]Ej 310l 31
WA Q1A tigt Ade-& S7sk] QIgt dleleAlez WA £4 Akl sl
7HA 78 dEzE FAe 29k
OntoNotes _ _ _ -
NEY () w2 714h A3k digh § E20, WE 5 oS 3 9 AE vves
oo, A e ek, Fx da, 7 24 58 AEE ' QS
(& 16) X1H0 A2 d5 EIHKIE
FoF 53 A= W&
AE7e] fokek QotEI AEOR AokE RokRS Uik WO, tolo)
=4 &AM A= AEE HZE(Precision)T} A & -&(Recall), F-measure 2 =
.| Ask= .
A | T | ROUGEE: B30 o ngram 4 18 stefstol wlatsfol, stol 8 240
% | i heiony | 2 SH#7HA 1581 S w2t ROUGEL2: = 4] 9] HAI wnigram
of 8 243 AHo| W, ROUGE2= AAE bigame] +2 2%,
ROUGE-LE LCS 719 olgalo] 24 o= jy st BAde 2oy
o 908 A5 vt 7.
1 | BLEUGilingual | 714 sie) e} Asto] 4 wela Aah ot A ulmeto] el
wel Evaluation gt 45 SA5k= L

Understudy)

710l He= Wy vlaste] ©ofo] of +AE astel HeE AL




Ao} Hele A 71k 9 gl 7%
o] dly} AR oz 7 Ao] wEA SFAE
Qe oJs}, Fhofst, ALEY 0T
s} 3PA5} = R HolE uhE3s)a thokst
ofofl A Z-gE| girk E3] SN} A 9 7}
% BRI S0 9ls) uHY PAE Fo|E}
Zurd o g Zrkgtol whel Aklo] 2o it

AE B8 EolAm gl FAlolth 1oy
Aol Ae] 3y % Asksa ey ol2
o] B} olgf g0 Qs ol E 2pedo] A
2] ghg-o) Aol H2 otk

2 =wolle Abdde] Az ef HNEAQL o3|
= fl3l Akdo] A=jel HHTt leAlTe] 25
o 7l Aol el AR, dils] A
TEAL 9l Ao A2 2 Fopet 7] A9t
w5 % gede TR o 8 Vel 9%

off tall o=, Boy fA Ao} A=
off izl olsfistal &8 4 Q= 7INhs Al

baat stk Qg 7o) BRAAeH

=

d

HEO

Nolstom, gaAE F2 QS
2 3 Ajdo] He] Fa ‘E‘OFE Aof el FA
e T QA B ok ol 7]AH

O & uprof AEfstal zh LofellA] 202085
Fo2 71 Fold 45 Holk HYES
HE G TEal, Apdo] ARl 2E-EaL

Y T4 Ao A Ve % 2H 79

H RS Eg, Aelo] ATE ALY Hof
oA theFst 2o g 3881} sk A7}
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