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With the advancement of technology and the Internet, online currency has
become the current investment trend. In addition to the raging epidemic all over the
world, many people have to maintain social distancing and stay at home to implement
epidemic prevention. Staying and working at home also means that the Internet has
gradually become an indispensable part of people’s live. Nowadays, the popularity of
social software has caused many Internet users to make personal comments on the
social network, and some comments even indirectly affect the national conditions,
politics, and economic trends. In particular, the personal remarks made by celebrities on
the social network will affect the mood of the masses and indirectly cause the stock
market to rise or fall. Therefore, this study explores whether Tesla’s founder Elon

Musk’s Twitter tweets will affect the rise and fall of Tesla’s stock.
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Center element of the kernel is
placed over the source pixel.
The source pixel is then

replaced with a weighted sum
:| of itself and nearby pixels.
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¥ = ér v 2l i R
AEFAT R et * 2.1 & & @ * Jupyter Notebook % 3% %Python g
# Twmt;wxﬁ’» 5 B ;u\:}av » {35 i Investing.com e =k ¢ w0 B AR R £ 2 By
CBEEN Y I ELE AT 2 T A TR RS EL 2 Gk o
- ~ Jupyter Notebook (% B & 4 45 ) .'
Jupyter Notebook & - B Ipython = Web ¥
wﬁh’sbﬁﬁl__/?ﬁe’g“‘f i*ﬂbf”ﬁi;r\’”-gi%

WHE B Python A2 kfed » T4 * 8 FF 7 t
e iﬁ%J At HTMLS5 > & &_r2 Jupyter Notebook = J u py e r
2538 & 35 (Summer, 2018) -
*E 3 i % Jupyter Notebook Z 3 kK #E B
Python » # * Twint #RB~ 5 2r5.2 f2 <> » £ % iF
Investing.com fexb¥ W FArP L 2 Hidpo B 8

ok a -,E—' A ‘ﬁ' 5 B ilu Z_ f;' FHTJ {?- -2 é?l;;},-_l-_ E'T%}“ i ){ g] 3-3 Jupy‘ter |Ogo g]
2 kg e FAL %R ¢ iThome (2018)
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Twint & - i * Python ¥ ¥ =1 Twitter KB~
E oo @* pds it ¥ v i Twitter F FRE~ &1 A1
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Investing .com

s - mESR

2 TEsE | 2015/01/01 - 2021/07/06 | EA |

E5 B3 - = mIZE =%

2021E7H28 678.98 700.00 673.26 27.10M 0.14%
2021E7H1E 682.66 687.80 673.11 18.63M -0.26%
2021=68308 680.50 692.68 678.17 18.92M -0.16%
202168298 684.65 687.51 675.89 17.38M -1.16%
2021=E6H285 671.66 694.34 670.58 21.63M 2.51%
2021=6H255 689.58 593.81 668.70 32.50M “1.17%
2021E68248 675.35 697.60 667.95 45.98M 3.54%
2021E68238 631.76 657.12 630.25 31.10M 5.27%
202168228 618.68 628.50 615.60 19.16M 0.46%
2021FRE215 f2 A24 48 £21 39 AR 28 24 21M -0.40%

%]35 l%&%

7L %R ¢ Investing.com, Tesla Ins

Yr & FEINE

*ﬁ%gp*ﬂ’%%ﬂﬁ?ﬂﬂ%ﬁ%%’¢%ﬁ£aﬁ%$%sﬂm
ZBHEBERAFT AR LIVRE CREE CRIBE o AR BT
iﬁWAﬁﬁigwwMWf~thﬁfﬂﬁ”%omé&é%Jé%ﬁﬁﬁ
Bl r em > B FhEREZ T AeREARDIRHRET 0 H
1 AR R ER o

- ~¥' % & (Training set)
PR A B Y kAR RVRECE] o e HCAIR S C E R S8
P S B BB AR o

> Eﬁ-ﬁ% (Validation set)

A ol | c o RATIE P L R A EING T BTN o F B AL EH
ﬁ’iiu >%Ljafﬂ#éﬁﬂﬁ%\5% e /?%%’?k;fw;Mﬁg;wﬁ
A o N FHCT BT o PR B PIRE A A o R E
e ’]’3‘—;"] Pedk o TG AL B E LT AR AFET BRI ARE
B piE e AN A E S

= ~ B8 (Testset)
M%%%%kﬂ%%i&ﬁ?%oWﬁ%Mﬁﬁﬂﬁﬁ&ﬁﬁﬂﬁ*°

G FEPATRERE
’f"’l;}yiu—r A4 TR IR %#ﬂ IR g R L R Sl 1 1% TERETE R B Y 0 AW
Eoiv A A dRTRFERFAL LT E nﬂ?,“ﬁ#%ﬁwiﬂ (AT SR
AL KT E AT mrﬁf’w‘!«mzfmp\zm@ R R T R

P F IS REARTVLFRARIPEF EETA
F%W (2021) endp % > B3 B 15 o W%raTAﬁ“%Mﬁ\*ﬁ
R EFERE A2 8P T FEP KT i E 1S RE gt e, ¥
PERAR L L AR L R m;‘?,.l,%f’t% I % e B AFETR ML LY - BREX
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WERRL I PET YR SRP AR R A RBEAE T NG L R T ER

TI0REAJUE > AR ER I B RGTRE L > FER LB IR
FEWER Y- R AT E AR ot 438 F 7~ %5064 £~
7ty iE 13.09% o

EETRFY T NE Ny T

P%i&%ﬂﬂ<mﬂ)mﬁﬁ SRR LG SR S
R S %%GWO@imm%4’”; %'E%w
SRS €N R A IR P - A J e N A B R g j T 0 MY

FCR B #ra ot m Egp el Lo 500 l,aimmfm o E - FF LA 2
L R R R R L L e R
/;:'/i f:,ur».% %’TFU_,E'% e m}i '{ &- fi Ngﬁﬂ"" 1[3;’% ;. %-;v( 4’3??' :}LH)’LI%#?"?T /ﬁ“ ’
- B kI|#% 97860 £ ~cnH p ighodk 11 7 4 p gz 0 122991 £ A
R 3w izd 20% 0 - REE P oo

S oRFAIBLAAFIAR D L AP 10%%

1395 BBC (2021) edp % - 274 (Tesla) # 7 & 5 #75 (Elon Musk) *%
2021 # 11 % 6 p f Twitter AR L > 78 2 ¢ I T &g & | » KR
Ay 8 e 10%45 9% Rk EE 0§ AZiB 350 § erde R r ¢ A #T 58%nt & 4

NEEHPERE A B FRAFHRLEES o« ARSI kS X {85 Fr
P % 4.8%
R AR FHEREERE 10%

5487 (2020) crdp 3 > B 875 2020 &£ 5 7 1 poatdadEt AT o =3 5
PR30 BRBRFEFEL R o N F RN FE RREEE  F
2 DyIanThomas EH “—mi#‘t [ 8wy T A MA o il dE Y iR
Farpms b0 130 mE A~ LA SR R A pFRE R HE
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ARG h ;; Twint 425¢ > %7 2 £41* - f&R& * Python % & % %
Twitter #2~1 & > 2 454 Twitter # #iP-de~ > e o~ pF ¢ JR AR
(#Hashtag) ~ et ~ % 750 (emjio) % 3 &F 3 > #frrk i * Twint kB~
Eﬁimﬁé’ﬁ§ﬁ2w£m$iéﬁ%?if’ﬁ?ﬁﬁ?mﬂﬁwg@»
170k o 4o Bl 4-1 TR 4-2 407 ¢

tarrstwint -u elonmugk -

W 4-2 425545 2
TR KR A ER

LY Investlng COM e 2 # FRI~ e 2 & endfcdi 2 L 72% (4o 4-3) -
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Investing.com

SFHRHI 678.90 +0.98 (+0.14%)

CEN & Twmn [ oo oo (@]

B W Fm E & HARE Bi%

20216H308 679.70 680.50 692 .68 67817 18.92M -0.16%
202186H28H 680.76 68465 687.51 67589 17.38M -1.16%
202168288 68872 67166 694 34 67058 2163M 2.51%
20215 6H258 671.87 68958 693.81 668.70 32.50M A17%
202156H248 679.82 675.35 697.60 667.95 45.98M 3.54%
20216A238 656.57 631.76 657.12 630.25 31.10M 5.27%
2021F6H228 62371 618.68 628 50 615.60 19.16M 0.46%
20216H218 620.83 624.48 631.39 608.88 24.81M -0.40%
20216A188 62331 613.37 62835 611.80 24.56M 1.09%
20216H178 616.60 60229 621.45 601.47 22.70M 1.94%
202168168 604 87 597.10 608.50 593 67 22 14M 0.92%
2021F6H158 589.36 616.42 616.50 59843 17.76M -2.97%
202156H148 617.69 612.19 624.83 609.30 20.42M 1.28%
20216A1MB 609.89 610.23 612.56 601.52 16.21M -0.04%
2021F6H108 610.12 603.91 616.29 600.87 23.92M 1.89%
20216H9H 598.78 603.05 611.48 597.80 16.58M -0.80%
20216H8H 60359 623.01 623.01 59560 26.05M -0.25%
2021&6H7H 605.13 59055 608.11 58288 22.54M 1.01%
2021%F6H4H 599 05 579.71 600.61 577.20 24 04M 4.58%
2021F6H3H 57284 602.12 60453 57125 30.11M -5.33%
20216H2H 605.12 620.63 623.09 599.14 23.30M -3.01%
202156818 623.90 627.80 633.80 620.55 17.92M -0.21%
E= 697.60 B 571.26 =E 126.35 9 626.92 Fer%: 8.71

B 4-3 A% Hedh 1

7L %R ¢ Investing.com , Tesla Ins

RS S 2 (524 P pER SRR 2 E T
Beoo AR et B g5l (Iﬁ,xg—i~q;pmv]; ) +4 p
I% x1009¢ » #-pt ?é,‘-% E‘f’lr'g B A = B R RIT SRR 1&;}7% » R 0 3] 0.5% 1 p
e F R G 25 R A 05% M b el F R G 40 TR G 00 FEED A
Byp oo Pl H{-ﬁf‘.’ IR E S
4o @) 4-4 #17 0 B 2021/6/21 % 2 4 A 24 ) PF (target F =) p
) pF (ABtarget #f i) PRI eRREA L 25 AT2 ) BF (72target+§°
e f%ﬁfv P4 A4 R AL > PRSI G ~ f o5
* ffz'*’fh%ﬂi Plde 4 RAFH AL G 0P AegE w2 sk

2
f;, &
]¢‘ W4 3ok o
target 48target |72target id date time timezone username tweet
4 4 4 1.40856E+18 2021/6/26 06:58:58 800 elonmusk All 72 orbital planes activate in
4 4 0 1.40856E+18 2021/6/26 06:51:28 800 elonmusk Starlink simultaneously active users
0 4 0 1.40838E+18  2021/6/25 19:03:04 800 elonmusk My Shiba Inu will be named Floki
0 4 0 1.40838E+18  2021/6/25 18:42:24 800 elonmusk  Timing is everything
0 4 0 1.40825E+18 2021/6125 10:11:52 800 elonmusk “That’ s not funny!” Bitcoin
0 4 0 1.40825E+18 2021/6125 10:10:31 800 elonmusk How many Bitcoin maxis does it take to screw in a lightbulb?
4 0 4 1.40787E+18 2021/6/24 09:10:10 800 elonmusk Shout out to the awesome Tesla global team. Thanks for working so hard to make Tesla successful!
2 4 4 1.40705E+18 2021/6/22 02:59:34 800 elonmusk Looking at holding Tesla Al Day in
0 2 4 1.40671E+18 2021/6/21 04:19:20 800 elonmusk Happy Father’ s Day!

) 4-4 870 gk 1

FHkR AR R

¥ = & LSTM-sentiment-analysis
- N ’FF#.J.

% %91 * read_excel &yﬁit# 1’{%% SRR (XIS A% ) o~ Jupyter - %% 7
BEHFRT R VAL B R R, (4B 4-5) -
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In [114]:

In [115]:

In [116]:

data=pd.read_excel("TSLA_musk0628.x1sx",header= @)

data
0 %% 1408380216653839872 2021-06-25 19:03:04 800 elonmusk My Shiba Inu will be named Floki =
1 ¥ 1408375014261390080 2021-06-25 18:42:24 800 elonmusk Timing is everything
2 ¥ 1408246534093910016 2021-06-25 10:11:52 800 elonmusk “That's not funny!” — Bitcoin
3 # 1408246196603340032 2021-06-25 10:10:31 800 elonmusk  How many Bitcoin maxis does it take to screw i
4 % 1407868620680689920 2021-06-24 09:10:10 800 elonmusk Shout out to the awesome Tesla global team. Th...
2959 # 552437001291841024 2015-01-06 20:10:19 800 <elonmusk> Need to investigate the upper stage Z actuator...
2960 Z# 552279321491275008 2015-01-06 09:43:45 800 <elonmusk> Taking questions now at http://t. co/CpOyWeAk0G
2961 # 552256055607312000 2015-01-06 08:11:18 800 <elonmusk> Background on our attempt to land Falcon 9 roc...
2962 # 552182273865699008 2015-01-06 03:18:07 800 <elonmusk> Drone spaceport ship heads to its hold positio
2963 #E 552153757338065984 2015-01-06 01:24:48 800 <elonmusk> Ask me anything at 9pm Florida time (focused o.

2964 rows x 7 columns

def xlsx_to_csv_pd(): # musko6028.xlsx E§HEcsviE
data_xls = pd.read_excel('TSLA musk0628.x1sx', header=0)
data_xls.to_csv('csve628.csv’, encoding='utf-8')
return data_xls
if _name__ == '_main__':
data_xls_csv= pd.read_excel('TSLA musko628.x1sx', index_col=0)
x1sx_to_csv_pd()

B 4-5 425V 7% 3

TR kR AT IR

TR %

FIPRB-T kenfg 2 p Z R AL H L > GAEFF PR FFT I

)\Ek-ﬂz

fr,‘-
a1 =

—_

|\

;@4-

In [123]:

In [127]:

out[127]:

AR EHIEF2FARDFP ?K'L’»/‘Eii&? TFHF%‘% o B F FlisF A
ﬁe’ * 3] target §2 tweet ## = > FIRB e fﬁ%ﬁgiif"“? P TP ARTE T

¢ (Natural Language Tool Kit, NLTK ) # "ﬁ% =% 29 (Stop Words ) > 4] 4-6
7%%% :

musk sentlment["t\leet ] = [re.sub(r'https?://\s+', "', str(x)) for x in musk_sentiment["tweet"]]
#  #MYFEEE

musk_sentiment= musk_sentiment[~musk_sentiment["tweet"].str.startswith("RT @")]
musk_sentiment["tweet"] = musk_sentiment["tweet"].replace("", np.nan)

musk_sentiment= musk_sentiment.dropna(subset = [“tweet"])

musk_sentiment=musk_sentiment.drop(columns=["Unnamed: ©'])

musktweet = musk_sentiment[['target’, 'tweet']]
musktweet.head(10)
target tweet
0 73 My Shiba Inu named Floki
1 B Timing everything
2 73 “That’s funny!” — Bitcoin
3 3 How many Bitcoin maxis take screw lightbulb?
4 # Shout awesome Tesla global team. Thanks workin...
5 ¥z Looking holding Tesla Al Day
6 3 Happy Father's Day!
T = Real pic 2 ships next Starbase Tiki Bar right
8 = Let's skip original video games &amp; movies &...
9 73 From top Starbase high bay

B 4-6 "R FREEL
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In [128]: from nltk.corpus import stopwords
from nltk.stem import SnowballStemmer #SnowballStemmer 73
nltk.download('stopwords’)
stop_words = stopwords.words("english") #EMELTHENF English BIFE/FE/2
stemmer = SnowballStemmer(“english")
def preprocess(text, stem=False):

# Remove link,user and special characters

tokens = []

for token in text.split():

if token not in stop_words:

if stem:

tokens.append(stemmer.stem(token))
else:

tokens.append(token)

".join(tokens)

FIERE N H

return "

[nltk_data] Downloading package stopwords to
[nltk_data] C:\Users\user\AppData\Roaming\nltk_data...
[nltk_data] Package stopwords is already up-to-date!

B 4-7 3 17 % 5% 2
FH &R 2Py R

4ol 4-8 #TF 0 A EITEARS Y RIS 0 FIR

In [29]: musk_sentiment.tail(4e)

FREONREFDIFNE

out[29]:
Unnamed: 0 target id date time timezone usemame tweet
2924 2924 T2 564562686478806976 2015-02-09 07:1328 800 <elonmusk> Air Force tracking radar went down. Launch pos.
2925 2925 TFE 564509965612633984 2015-02-09 03:4358 800 <elonmusk> Rocket reentry will be much tougher this time
2926 2926 =2 564493608351313024 2015-02-09 02:38:58 800 <elonmusk> Launching our 1st deep space mission today. He.
2927 2927 B 561002248827052032 2015-01-30 11:25:33 800 <elonmusk> If you are curious about the P85D, you can sch
2928 2928 2 560909571691379968 2015-01-30 05:17:17 800 <elonmusk> l Painting the name on the droneship ... hitp:/.
In [31]: musk_sentiment.tail(4e)
Out[31]:
target id date time timezone usemame tweet
2924 ITE 564562686478806976 2015-02-09 07:13:28 800 <elonmusk> Air Force tracking radar went down. Launch pos...
2925 TE 564509965612633984 2015-02-09 03:43:58 800 <elonmusk> Rocket reentry will be much tougher this time ...
2926 T 564493608351313024 2015-02-09 02:38:58 800 <elonmusk> Launching our 1st deep space mission today. He...
2927 & 561002248827052032 2015-01-30 11:25:33 800 <elonmusk> If you are curious about the P85D, you can sch...
2928 & 560909571691379968 2015-01-30 05:17:17 800 <elonmusk> I Painting the name on the droneship I
Bl 4-8 2 A 7555 3
FHR KR A ER

=~ By
e 2 * tensorflow.keras #%
W olc® > seaE dAr- BF L

A

pn
(=

s 4o 4-9 o o

In [53]: from tensorflow.keras.preprocessing.text import Tokenizer
from tensorflow.keras.preprocessing.sequence import pad_sequences

tweet = musktweet.tweet.values

tokenizer = Tokenizer(num words=5600)

tokenizer.fit on_texts(tweet)

vocab_size = len(tokenizer.word index) + 1

encoded_docs = tokenizer.texts_to_sequences(tweet)
padded_sequence = pad_sequences(encoded_docs, maxlen=3@0)

In [54]: print(tweet[e])

print(encoded_docs[e])

My Shiba Inu will be named Floki
[43, 1921, 1922, 11, 12, 823, 2909]

B 4-9 42575 4

FR kR AR
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Rz & @ EREY VR

- FRAR
ﬁ@%ﬁﬁv@&ﬂﬁ%(ﬁﬂMgmm)MAM$%(EmmEmw,ﬁ#

#§ train_test_split i& B Sfick G F AL A 2 o BT F T AL (80%) 1FEYRE

BTl BliEE (4o® 4-10) -

In [133]: from sklearn.model_selection import train_test split
df_train, df_test = train_test_split(musktweet, test size=06.2, random_state=1)
print("TRAIN size:", len(df_train))
print("TEST size:", len(df_test))
df_train

TRAIN size: 2186
TEST size: 547

out[133]:

target tweet
202 3 Cryptocurrency explained
1784 53 It's real
553 53 2019 seems quaint &amp; long ago
625 23 Gave proof night flag still

1562 # Tesla acquired trucking capacity ensure Model
1018 73 Tesla commercial solar ordering live
948 E Homes solar sell 4.1% more, according Zillow
1160 >3 On Mars, | like drink coffee mug
242 53 Doge
1120 B New @Hyperloop top speed 463 km/hil

2186 rows x 2 columns

F] 4-10 425448 5
T kR R R

ZVRERER

R g AT R Target wF ALy 2] 22 i A o B o &% e Tweet 7
B0 F15 Tweet @ gk g a2 > R Target 4 48 F o 134500 B ATRE 0 AP
FEAFLRL I F LB o

PR ERE AL TR 22 Br CEEN SR TR 8 T

2> F o @ % factorize ik v — BHF A B 7 3] 0 dp i 0 Ak enfi g > dpdkc 1
Xk m'ri oo gt xR0 2R Target g 4E o BicF B o {8 5 Target £2 Tweet it
#Eﬁ |2 1@_{; ,.l&ﬁ

Flig 2 e F L EZ oo “7f)* pad_sequence Skt AR R EF L o 4eR
4-11 #75% o

ly p.*
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In [129]: musktweet = musktweet[musktweet['target'] !="F&"]
musktweet.head(10)

out[129]:

target tweet
0 23 My Shiba Inu named Floki
1 53 Timing everything
2 % “That's funny!” - Bitcoin
3 B How many Bitcoin maxis take screw lightoulb?
4 3 Shout awesome Tesla global team. Thanks workin.
6 % Happy Father’s Day!
7 #® Real pic 2 ships next Starbase Tiki Bar right
8 3 Let's skip original video games &amp; movies &.
9 % From top Starbase high bay
10 3 Stacking Super Heavy Aft Section

In [130]: sentiment_label = musktweet.target.factorize()
sentiment_label

out[13e]: (array([e, @, ©, ..., 1, 1, 1], dtype=int64),

Index(['Bt', '#§'], dtype='object'))
B 4-11 42575 6

TR KR AR

“BEVAF
boB) 4-11 B o loss & VA B L & ’accuracy R S S N
loss £ accuracy = #"®#-73] > @ val_loss £ E4p £ B o val_accuracy 2 %
& ®rr % > #7020 val_loss ¥ val_accuracy 3 :?J;'%%%sﬁ ] o e Fﬁ“‘”‘ MLV REA P
loss 2 il 7] # eval_loss % 2|87t 4] £kt P fEE R B o
teh m Bt EARY 0 APT LR LA S s & o 4ol 4-12 575 loss
7§ v ’val_loss ABAT 7 %0 A dwply HAl T R R IEH £ (overfitting) 2k

s
lﬂ\&o

250

— loss
225 val_loss
200

150

125

100

075 —

050 L— " r . —
0 2 3 6 8

Bl 4-12 3"y 7 e % 3
TR KR A= R

TAFE 2R AP E R EERE S T At R 0 T kR
embedding layer X7 3 8 (T 5iB 2 A e R g 3l o 2. 18 5> 233 LSTM » # 3c 3
- B arddEk (Dense) HF|iE 74 4F o

A0 % e dropout I AT o A1 A R R SR RDIR S J‘\ﬁﬁi%l:"ml
B b F B A Y AL T R0 G 5 dropout=0.2 SEA A PR T v by
4_20% » 4c @] 4-13 #751 o
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In [206]: batchsz = 512
data = tf.data.Dataset.from_tensor_slices((x_train,y_train))
data = data.shuffle(10000).batch(batchsz,drop_remainder=True)

data_test = tf.data.Dataset.from_tensor_slices((x_test,y_test))
data_test = data_test.batch(batchsz,drop_remainder=True)

In [207]: units=128
batchsz =512
total_words = vocab_size
embedding_len=128

class Simple_LSTM(keras.Model):
def _ init_ (self,units):
super(Simple_LSTM, self). init_ ()
self.state @ = [tf.zeros([batchsz,units])]
self.embedding = layers.Embedding(total_words,embedding_len,input_length=300)
self.layer_1 = layers.SimpleRNNCell(units,dropout=0.2)
self.out = layers.Dense(1)

de:

&

call(self, inputs, training=None):

x = self.embedding(inputs)

state_o = self.state @

for word in tf.unstack(x,axis=1):
out,state_1 = self.layer 1(word,state_o)
state_0 = state_1

x = self.out(out)

prob = tf.sigmoid(x)

return prob

Bl 4-13 425475 7
FH &R 2F ] R

Fr& P RS
FHi PR AP E o E e A7) loss 2 val_loss A #rT R 0 P AR A ()
Tt o AL wF Y 0~ ¥ i R accuracy % val_accuracy # #r b s P T
A rw R pE o RO S B E Y R
B 4~ #&- epochs :}: % 10~ %2 20 (B 4-14) > w2 4 %k e loss ~ val_loss B 4 2

1, label- )
+ label-‘val loss')

W 4-14 425505 8
FH KR AL R

{5 % A - epochs 5 3 30+ 7 415 W 4-15 BB F » LSTM #:3] 5h accuracy
% val_accuracy # 7} = o G HCR) B pw 5 iR bk < o loss £ val_loss A #7F 'E
;’v"‘pg *3_ § § ¥ ‘& ﬁ’» - \‘ZH‘:}E'—‘% Ev‘_‘b] leﬁrl)'—;k b
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In [31]: epochs = 30
ran_medel =Simple LSTM(units)

rnn_model, compile(optimizerskeras.optimizers.Adam(ie-3),lossstf, losses.BinaryCrossentropy(),metricss[ ‘accuracy'])
ran_medel . fit(data,epochs=epochs, validation_data = data_test)

- 25 429ms/step -

Epoch 26/30
a/a | e ] - 25 4B39ms/step -

Q45
Epoch 27/30
#J 4 [s===sac==car——nec—aee—oe=— ] - 25 4pows/step -

Epoch 28/38

4/a [ ] - 25 a@3ms/step -
956
Epoch 29/38

- 25 491ms/step -

Epoch 0730
a/a | ] - 25 5Blms/step -
956

outi{a1]: <tensorflow.python.keras.callbacks.History at 9x1c693467370>

loss:

loss:

loss:

loss:

loss:

loss:

0.0265 - accuracy:

2.9314 - accuracy:

8.8296 - accuracy:

9.9288 - accuracy:

0.0263 - accuracy:

2.9238 - accuracy:

B 4-15 #2575 9
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203538 30 B Epoch i *ﬁ
val accuracy fr loss 2 val_loss = —‘ﬁ 2
MRl 2 RS A i R -

d
$

In [248]: from matplotlib import pyplot as plt
plt.plot(rnn_model.history.histoery["accuracy'], label="accuracy')

® 4

-16 %2 B 4-17 #

9.9937 -

0.9966

09,9937 -

09,9956 -

09,9956 -

L S E A A
% i 999% o

plt.plot(rnn_model.history.history['val accuracy'], label='val accuracy"')

plt.legend()
plt.shouw()
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In [249]: plt.plot(rnn_model.history.history[ loss'], label="loss")

plt.plot(rnn_model.history.history['val loss'], label="val loss’

plt.legend()
plt.show()

A — loss

o \Jﬂ '\ val loss
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TSR AR R

v

B T Y ) #&? #Fii 24 0)

pEgr 72 o] PR LSTM ﬁ_“""]

2 0 A

H

Test_accurary 4 %] 5 24 -] pF 0.9956 ~ 48 o] pF 0.9946 12 %

4-18) -

19

val_loss:
- val_loss:
- val_loss:
val_loss:
val_loss:

val_loss:

o accuracy
<0 ¥ ﬁj #BPE'

B

b

0.9329 - val_accuracy: 0.9

9.9303 - val_accuracy: 9.9

0.0280 - val_accuracy: 0.9

9.9261 - val_accuracy: 0.9

0.0244 - val_accuracy: 0.9

9.8228 - val_accuracy: 0.9

® o

e £H4F 48 0]
is41* Test_accurary (ip|= lﬁﬁ‘fi) ENCE S U
,J~

pF 0.9975 (@)



In [42]: scores=rnn_model.evaluate(data_test,verbose=20)
print('24 hours Test_accuracy: ',scores[1])

24 hours Test_accuracy : 0.99560546875

In [57]: scores=rnn_model.evaluate(data_test,verbose=20)
print('48 hours Test_accuracy : ',scores[1])

48 hours Test_accuracy : 0.99462890625

In [38]: scores=rnn_model.evaluate(data_test,verbose=20)
print('72 hours Test_accuracy : ',scores[1])

72 hours Test_accuracy : ©0.99755859375
Bl 4-18 4254 75 12
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LI
HRIFEFErE (Tesla) #4i7 & B #ric (Elon Musk) 6 p % Twitter # 4= 4%

£ > Much is made lately of unrealized gains being a means of tax avoidance, so |

propose selling 10% of my Tesla stock. (£_% 1 & 10%4F 274 9%) » F &1 W L &
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In [39]: test wordl "Much is made lately of unrealized gains being a means of tax avoidance, so I propose selling 18% of my Tesla stock.
tw = tokehrrer—tertz—to—s=gqwer e
tw

out[39]: [[65, 5, 169, 4, 232, 3, 623, 4, 472, 32, 23, 762, 143, 4, 37, 9, 621]]

In [48]: import numpy as np
tw =pad_sequences(tw,maxlen=308)
tu

out[48]: array([[ ®, @&, e, @, e, @&, e, @&, e, @, e, e, a,
6, o & @ @, @ @ @ @6 @ @6 @& @&
a, a, a, a, a, a, a, a e, -] e, 8, e,
a, e a, e @ e a, e e, @ e, 8 e,
a, e a, e 2] e a, e e, @ e, 8 e,
e, © ®©, @© ©, @, ©, @ @8, @ 8 @8, @8,
a, a, a, a, a, a, a, a, e, Q, e, a, a,
a, a, a, a, a, a, a, a e, -] e, 8, e,
a, e, a, e, a, a, a, e e, @ e, 8 e,
a, e, a, e, a, a, a, e e, @ e, 8 e,
6, @ 8 € 8 @ @ @ @6 @ @6 @& &,
6, o & @ @, @ @ @ @6 @ @6 @& @&
a, a, a, a, a, a, a, a e, -] e, 8, e,
a, e, a, e, a, a, a, e e, @ e, 8 e,
e, © ®©, @© ©, @, ©, @ @8, @ 8 @8, @8,
a, a, a, a, a, a, a, a, e, Q, e, a, a,
a, a, a, a, a, a, a, a e, -] e, 8, e,
a, e, a, e, a, a, a, e e, @ e, 8 e,
a, e, a, e, a, a, a, e e, @ e, 8 e,
e, © ®©, @© ©, @, ©, @ @8, @ 8 @8, @8,
a, a, a, a, a, a, a, a, e, Q, e, a, a,
a, a, a, a, a, a, a, a e, @, 65, 5, 169,
4, 222, 3, B23 4, 472 32, 23, 762, 142 4, 37, 9

621]])

In [41]: prediction =int(rnn_model.predict(tw)[@].round().item())

In [42]: sentiment_label[1][prediction]

out[42]

=28 4L
B4-19%zFs5% 1
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# » Tesla

Ry dc e pE R (2020) 4R E 5

stock price is too high imo ( ###

f

\E

R d

I:”Tes;a stock price is too high imo
tokenlzer.texts_to_se

test_word

In [43]:

quences( | test_word])

tw

Tw

72, 4437]]

621, 2008, 5, 118,

[re.

import numpy as np

In [44]:

3e0)

tw =pad sequences{tw,maxlen=

T
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array([[

Out[44]:
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©

[

©

]
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o

©

4427173

prediction =int{rnn_model.predict(tw)[e].round().item()})

5]:

In [4

[1]1[prediction]

sentiment_label

In [46]:

—_
10
=
m
3
Q

B 4-20 =7# 5 % 2

-

Y
-

% ehik &

!
1

4

*E B Erade~ 0T Teslais good.

EX-

4
|

\

4o @) 4-21 #1

21



Tesla is good "I

tokenizer.texts_to_se

test_wor

In [72]:

1

test_word

quences( [

tw

Tw

[[9, 5, 49]1]

Out[79]:

import numpy as np

In [88]:

300)

tw =pad_sequences(tw,maxlen=

Tw
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array([[

out[g8@]:

prediction =int({rnn_model.predict(tw)[8].round().item(})

In [81]:

[1][prediction]

1
a
=]
m
=
e
[ =
o
=
=
i
=
a
i

In [82]:

out[82]:
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BE (238 P
Meaning

Debye‘s constant or characteristic temperature
efficiency; number of molecules

availability of a closed system

internal energy (change) of reaction
availability of a closed system

specific irreversibility

critical state

Joule-Thomson coefficient

stoichiometric coefficient ( number of moles in chemical
equation )

cutoff ratio
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