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from “Stock Discussion Room” in Naver

2™ X (Myeongjin Kim)', & X8 (Jihye Ryu)”,
A& 2 (Dongho Cha)™, &l 2l (Min Kyu Sim)™

= B

#49 A4 clsata dF) A Bgae Aol Aol
HlolEol 4] vl @ se kg SR wlolE 2 ) n

=] 4dstd
ATh & A= SNSolA =€

2 dolelt 45 md) AHe) Wl G A E A A G TR
e WA 2070 F5e] e 649 el hF wlolEE

IS HE]L lojH FAE

Hstol, ol= dlolEl7}F 1417 —?«l 7H4 WEe zﬂJJr 7H WE o Fell it o 54s
7W~X1 AR oS BA= LSTM CNNS 9] Hr2UES D 7Y e 2830 2dd
} ATk 207 F=oll thal =Abate] 137H FHoA v e F7} olF WIS 50% ol

o
[eRE=1
S 2T 5 ks 238 A, 167 FBeIA vlehe] b WEEL 50 o]
[ ya

2 g Slves AE C%’*E‘r B A7 deolH FAEEW S 2 SNSAA
A o]Ro] Fa] 2R g gL Fo] s1he WE e9ozw g F g
qe Fdd

ABSTRACT

The scope of data for understanding or predicting stock prices has been continuously
widened from traditional structured format data to unstructured data. This study investigates
whether commentary data collected from SNS may affect future stock prices. From “Stock
Discussion Room” in Naver, we collect 20 stocks’ commentary data for six months, and
test whether this data have prediction power with respect to one-hour ahead price direction
and price range. Deep neural network such as LSTM and CNN methods are employed to
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model the predictive relationship. Among the 20 stocks, we find that future price direction
can be predicted with higher than the accuracy of 50% in 13 stocks. Also, the future price
range can be predicted with higher than the accuracy of 50% in 16 stocks. This study validate
that the investors’ sentiment reflected in SNS community such as Naver's “Stock Discussion
Room” may affect the demand and supply of stocks, thus driving the stock prices.
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(Table 1) List of Stocks

Mkt.Cap. . Period Num. of
Rank Security Name(Code) Sector Industry Group VY MMoYY MM | Obs,
2 SK' Hynix(000660) IT Semiconductor 19.11-20.05 23453
4 Naver(035420) IT Software 20.01-20.07 7112
5 Samsung Biologics(207940) | Medical Pharmaceutical and Bio|  19.11-20.05 20,315
6 | Hyundai Motors(005380) | Comsumer Car and Parts 19.11-2005 | 29284
Discretionary
Korea Electric Power . .
16 Corporation(015760) Utility Utility 19.11-20.05 25,363
23 Kakao(035720) 1T Software 19.11-20.05 24,323
% | AmorePacific(090430) Essential Household Goods 20.01-20.07 6,151
Consumer Goods
27 NC Soft(036570) 1T Software 19.11-20.05 23,453
Samsung Electro-Mechanics .
32 (009150) IT Hardware 19.11-20.05 12,303
36 Netmarble(251270 1T Software 19.11-20.05 11,135
44 LG Display(034220) IT Display 19.11-20.05 12,775
_ Hyundai Engineering & . . B
50 Construction(000720) Industrial Goods | Capital Goods 20.01-20.07 4,807
51 |Damsung Heavy Industries | by it Goods | Capital Goods 2001-2007 | 31525
(010140)
61 | Hotel Shilla(008770) Consumer Logistics 2001-20.07 | 10,188
Discretionary
7p | Rorea Aerospace Industries | 4 oot Goods | Commercial Service 1911-2005 | 10395
(047810)
Daewoo Shipbuilding & A . . B
&0 Marine Engineering(042660) Industrial Goods | Capital Goods 20.01-20.07 3,818
87 Korean Air(003490) Industrial Goods | Transportation 20.01-20.07 13,796
A Hanjin Kal(180640) Industrial Goods | Transportation 20.01-20.07 99,960
152 Doosan Infracore(042670) Industrial Goods | Capital Goods 20.01-20.07 38,007
176 ]('JE)‘(’)};(V)VO%I;*‘”’ Pharmaceutical | \p i) Pharmaceutical and Bio| 20012007 | 72,850
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(Figure 2) Example of Raw Data

['=s', '"Heldh, 'gkElny, Ces0lt, CEAY, e, olth, 'sst, CAIEY, ONCH, S0, ROl CS0r, g2y, 'as]
['ogcy, "%, gy, =, R, =, goy, AL, Sy, SECE, B

W, d000r, Ea, CED, e s, et LD, Yt ]

['SChH, '@, "HOH, B0, CDHECH]

(2= E0p, a0, ey, ms, WO, CSCH, R0l 2RI

[14000°, 'Zr, AL, RN, CEF, Y, N0, Mo, CYoH, COAIEEIC, =, SCH]

D Ik, AN, = SR HER, CTHE, S, CEOR, 2, 4, ol S ol B MO, o]
['120000F , =Ry, O, W, CSCH, WS, walch, ==

(Figure 3) Separated Morphemes by Okt Analyzer
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(Table 2) Example of a Preprocessed Comment

Variables(unit)

Explanation

Datetime(YYYY-MM-DD HH:MM)

2020-03-12 13:17

Security name(security code)

Korean Air (003490)

Raw text(sentence)

“I ate the lunch”

Morpheme separated(list of words)

[I, eat, lunch]

Tokenized(a list)

[12, 153, 35]

Zero—padded(a list of length 70)

[12, 153, 35, 0, O, -+, 0]
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Tnput data
(Comment)

Hidden Lzyers

Output
(Range/Pricc)

(Figure 4) Skeleton of Neural Network
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(Table 3) Summary Statistics for Prediction Accuracy

‘ ollj::rlvbae‘iio(r)fs Future price(r,,,) | Future range(R,.,)
Security Name Train | Test | Acc Pr Acc. Pr
Set Set (%) |(Acc.>50%)| (%) |(Acc.>50%)

SK Hynix 838 | 2,092 | 49.90 0.536 51.39 0.102

Naver 4715 | 1,168 | 5728 | < le-4** 77.31 < le—4*
Samsung Biologics 8570 | 2,134 | 5473 < le—4* 62.23 < le—4**
Hyundai Motors 12,675 | 3145 | 5250 0.003** 6448 | < le—4*
Korea Electric Power Corporation 10,470 | 2606 | 50.61 0.264 76.02 < le—4**
Kakao 5064 | 1258 | 61.05 | < le-4* 7663 | < le-4**
AmorePacific 2,905 719 | 55.35 0.0027 5911 | < le-4™
NC Soft 838 | 2,092 | 5158 0.075 63.00 | < le-4
Samsung Electro-Mechanics 5158 | 1,283 | 60.41 < le—4= 52.46 0.039**
Netmarble 5316 | 1,323 | 4837 0.881 5790 | < le-4™
LG Display 5177 | 1292 | 4892 0.782 49.69 0.587

Hyundai Engineering & Construction 2,340 579 | 51.81 0.192 6218 | < le—4**
Samsung Heavy Industries 16544 | 4,119 | 51.69 0.015 7162 | < le-4*
Hotel Shilla 4209 | 1,048 | 4742 0.952 44.94 0.999

Korea Aerospace Industries 4092 | 1,017 | 5261 0.049+ 54.87 < le—4**
Daewoo Shipbuilding & Marine Engineering| 1,876 462 | 4264 0.999 4913 0.644

Korean Air 5787 | 1,441 | 54.06 0.001* 5663 | < le-4**
Hanjin Kal 40941 | 12447 | 5253 | < le—4** 60.83 | < le-4*
Doosan Infracore 18222 | 4530 | 51.66 0.013* 65.14 | < le-4**
Bukwang Pharmaceutical 38,159 | 9490 | 5347 < le—4+ 75.82 < le—4**
Average 10,900 | 2,712 | 5243 0.0057* 61.72 | < le-4*

Asterisk marks imply statistical significance. (* implies >90%, ** implies >95%,

% implies >99%).
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(Table 4) Pre-Chosen Hyperparameters

Hyperparameter Value
dropout 0.2
optimizer Rmsprop
epochs 50 with early stopping

Batch size 128
activation function

stol¥ wetuE o] gom aAsigith

YE A9 3717 F29F 7+ F+29] Neuron
of Frofl A= afelw sevly &4} 3}
4e FPI o, HAE 233 79
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(Table 5) Optimal Hyperparameters

Network for Price(r; ;)

Network for Range(R, ;1)

[LSTM]
| 32 | 64 | 128 | 256 | 512 |

[1D-Conv.]
1st layer:
| 64 [ 128 | 2%6 | 512 |
2nd layer:
| 2 | & | 13 | 26 |
[1D-Conv.-LSTM]
1st layer:
| &0 | 13 | 26 | 512 |
2nd layer:
[ 32 | & [ 128 | 26 |

[LSTM]

| 32 [ &4 [ 128 | 256 | 512 |
[1D-Conv.]
1st layer:
L 64 | 128 | 256 | 512 ]
2nd layer:
| 32 | & | 128 | 2% |
[1D-Conv.-LSTM]
1st layer:
| &4 | 128 | 26 | 512 |
2nd layer:
[ 32 | & | 128 | 2% |

xSelected values are in underlined and bold-faced.
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