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| 9H) S0|M £X=2(38) ! - Bottom-UpMethod | | - H|EH/CO|O{E FRA(FE, | ! - TF-IDF £4 :
LB ArEeie £ - HSANH, ALSRRANE g Hn4_‘a‘_ol o2t 4, X|E 5) | - KEM(Keyword Emergence Map) £4 |
H o 7|19 E(n: B, "0 818) | | - DoV(Degree of Visibility) '
| ® H|BYCIO|0{E 7|2/= AF | @ Opinion Mining | X—.‘%%H | | - KM(Keyword Issue Map) &4
i H[at |- 2E2EMRE . (3%, “= A& oY) | | - DoD(Degree of Diffusion)
i -ChojolE RS E= 05T L -HAEREM 8R .
| - Obesity L - EYY) |1 e HIZ/CO|HE tZEd e
! - Diet L - EilM) - DAY 7|t o zeE Ay
: = || -2@oD) - uoEHoE 22 oy
@ HIZYTIO|0E 280 A|F | -HEJ|9E L - AlHH) ;- HxYAE Y
- HEey |- @gEn ey L - AT AR) L RAAEE 2
LI | -AEES 24 Ll - EelE dguy D dAEEYs 2
- Hewg I P (L Cjf, 2 Ho, |- MEEWENM 2

it - 3: 59, 4 YEY3I ) | | - UFY BY
- Hlgi/Tto|o E ZH Ll -oseE 9
(34,2 25, 3: 25) | -HoyCio|olE HEHEH o A|ZtE
©: m, 1: 43) R
[ s

38 11-1 348 vt} HEE A4 8[H0[E 2| 24 HXjet U

44 vtjojo]q XL BEAL HSAE Fejo] 4y dojgo]/]
2 v} AvbgoR £ -BAs] Yl BAB0] Wasiy EH50] yg
= Topico] ojwat Az FBE= 7A4E o] lexe} Z17te] Ay

o

o7 ¥

b BAR Bt Fo7F skt webd g RS HAE Wt 252
A& 7fdstoiof gttt LEZ A= Aol Q= Topicoﬂ 3} shared concepts
(THsh= 7Md)= formalizing(B 4145t representing(HEFH7])sH7] Agt,

computer-interpretable knowledge model(AF+E|7} d40] 7153t X4
d)(Kim, Park, Min & Jeon, 2013)°]t}. mebA] 22RQ14e] H|TH(Tho]olE)
FA digt 24 Hdol8E 5] AsiMe 8= Hloly A=g 235t
A ARG f%t 249 =R A, Bt BeE Topics &0kl H|THE
TS 7 e LEEAY &0l AAE /Ndsior oot & AF9] FEHHe}

o ERE A% FAEAS HTH(HeloE) 2E2AE /s (Kim,
ong, 2017) A&ttt

-
o)
e
b
&
w

10 | ZAE YHOE M 715 % 280t o7 H0JE 24 B1M 1_ FAE H|2iof Cf3H HIEE BHol ¢



EL R

gl
BMI 25kg/m'0 [y
LY HIZ, OJRKY BIZH
FA H]gH B g

Client HEe?l R g3

Healthcare
Provider

?

* ZX: Kim AR, Park HA, Song TM.(2017). Development and Evaluation of an Obesity Ontology for Social
Big Data Analysis. Health Inform Res, 23(3), 159-168.
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2 A7 &4 HlgolEoA FHE A FEiY =221 wAfol Hish FAEA
(text mining)< YoM = EAIRIE(Document Frequency)2t ©olRlE(Term
Frequency)s &43jof gt dojRlz=o] BAL s EA M &dd ol
WS ok, Z44Zhe] w0l tisf Yttt Hles Foto] B4 4 Sloh A
HEo] BAZ ST do7t Uette 249 £5 wolH, FAEA(text
mining)o|X SRAPEE FE517] A4 TF-IDF(Term Frequency-Inverse
0|83} Qltt. Sparck(1972)= o] YA

Document Frequency) 7|8-&
=4 Fost= JEAHIE(Inverse Document

&2 Tofd] Hisf TSRS
N

Frequency, IDF; :logl()(Tj)) WS AAISHRAT. dolule ZZof|A o] u
B 9F2 ©holo] disf 7RIS A FoldtthH, Tojo Hlkel FA o]
B2 AYss TF-IDF=7F, x IDF, & BAJ5l0] tol9] H2 % |41l 715X
£ 28 4 Atk Yoon(2012) 21 wAY L] ZAE 45kl &4 510
FARAS Eoto] B dof¥l=(Term Frequency, TRt ZA4%IE
(Document Frequency, DF)E Hiltunen(2008)°] A9t A1, o]g], o|s&
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AARE 2241 A WollA &dg H|TH(HololE) B F8 8219 Keyword
Emergence Map(KEM)¥ Keyword Issue Map(KIM)S HA35t1 BA =
8219 EEFQE &8l Ft ASE FHSAT. KEM2 Visibility

TF,

v

NN;

J

H)E YEtdi= A2 DoVIDegree of Visibility: DoV, = ( ) X

{1—twx (n—3j)}E E4513, KIM Diffusion@E4h9 =& YEIY = Ao

—ij>< — —NE Bk
NNj) {1—twxn—ji)E &4

= DoDI[Degree of Diffusion: DoD,; = (
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7Vs3lct o714 NN AA) BAS: TF Golbls DE BAUIE ¢ A7
FAD, n: A AL, G AR E Qu]stal 9l

1) Hilzld Sy

2 o150] thololE /Aol et dERYe el fsto] WAl
Shauhge Awsty T WA Esy UEe Aeslan B o] e

Sk A 18]E2 Naive Bayes Classification 2, logistic regression

o
o

, random forests ® &, neural networks =&, support vector machines
, J18]1 decision trees B8-S AFESIY L, HIXEEs duEEL ATt
AR&-SFA T

HAl2 g oln] EAsk= HlolHE Sha3t the Sha= S5t 71&

S} | &t
& = Value(@HE 45t

H
oflt

P
o

fr 3o
rlr
o |
T
J,:Lo
jus)
i1
T &
(e}
=
-~
ﬂ'_‘;_‘
oL:Ll
flo &
>m&%
_E‘_l_:
%é
loéé
N
jafu
32
N,
jgnﬂ‘
_Orl"
2
1
%
)
W)
=
O
)

ENE 7IWe g A5H o= SH53 ot gagFolnt. HAlE Yo S
7l supervised learning(R1&=38H5)#} unsupervised learning(B] A =8H5) 2
= doh

A Le8tg2 S50l £of Lables(F345H)7F EA5h= AJEoIAl Feature
vectors(5HH5)9t LabelsE a5kl Learning(3hs3)sto] ZdS W ¥,
Labelse] 2A4514] ¢f= M=Z2-& H|o]§ 9] Feature vectorsTrO &2 F4H Labels
£ YedTHII™ V-3]. AZshgol ZotE = WAl ¢alE|E2 2= Naive
Bayes Classification =&, logistic regression 2%, random forests =&,

neural networks 2%, support vector machines %%, 18|31 decision

trees ©Xgo| At

1) 2 AF0A AIZE 7EEXIE 0.058 X8

14 | ZAE YHOE XA 715 X 2840t ¢t H0H 24 2uM 1_ FAE I oigh B HiE|0lE ¢



Labeled Independent
Training Data ————» Variable set

(Text, Image, etc.) (Feature
\ Vectors)
Sa
penenoct Machine Learnin
i o g
V?Ezlt;leelset o Algorithm
Independent l
L’;llzl‘zbgéetg ) Variable set I Predictive . Predictive Output
(Text, Image, etc.) (Feature Model (Expected Labels)
g e G Vectors)

13 11-3 XEsE 2

H| R =852 ShGH|olE 4ol Labels?t $1& AFEioA] Feature vectorsThe
2 ohgotll XY W= &, Labels7t &5H4] %= ME-E H|o]E 9] Feature
vectorsRtC 2 4% LabelsE UehTh H]A| Ek5o] Eots= HAlsd 41
2]& 9 2 = association analysis(AE4)Q} cluster analysis(FE4]) 5°]

Ak,

Unlabeled Independent
Training Data ——= Variable set
(Text, Image, etc.) (Feature
Vectors)
Machine Learning
Algorithm
Independent
Lrilglv?/bgig __ , Variableset Predictive Predictive Output
(Text, Image, etc.) (Feature Model (Expected Labels)

Vectors)

J3 |1-4 HX|E8Hs 29y
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H Ao AFEH R ESHS 4118|552 Naive Bayes Classification 23,
logistic regression X@, random forests ® &, neural networks =3,
support vector machines %@, 12|31l decision trees B AME5IA T

Naive Bayes Classification &2 72| g&gtol tigt 2|2l Bayes A&

Higo & sto] BRolo] ssohs BhS Uilth Bayes Al olxgEgtol
event(AH)7h AUZ B¢ 1 AHY] Egte] WA E & Sltk= Aol
‘posterior probability(AF&&+&)% prior probability(AFHEE)S 5519
F47Fs sttt Ehe ol 7]dtste] 239 £R7E d&sta Atk &, P(AIB)=
B7} BAES W A7 BAEE &g, PBIA)= A7 AEEUS b B7F A4HE
&, P(AB)= A%} B7F o] BAE &8, PA)= A7 A48E &&, PB)= B7t
A8d FES UELL Uk Naiveghs 2 @<=t ofZ|4{th= 2u|E YE
ik webA Naive Bayes:e B-52 #2144 517] 9J5to] Bt ARLE

_IIN (v
e
r&"

+ SAS0l A=t FEEHoR A2 FYolgkes AS 7Hgstal 37 2
FEEHOR AR FHolge 7|& 7MYo] A2 molle Errorg AAE

olth. wekA Naive Bayess £4S Wol Z3}alal 9l dlolgld] tisto] &
S 7ke] BEAZ S AWEA = wle EE|As A7t 9y & 2= 9)7] o
of Tt real time(AAIZHO.Z A& #wi2A] Tad o= QA AR

oX,

S

w2hA A% mail®] FECIY ARdS9] FEofolA tfFE o]&& L Q.
logistic regression 2&2 Feature vectors= %ZQl HlolHE 7[AH

Labels= thHzFQl ] A regression X oltt. BAZ O F regression X9
AL o] HAYHE o ek AlFe 2 HAaN7 = HAASHE ol&

SHA|L logistic regression &2 Eventd A4 7FsAS LA sh= &
likelihood(R=H])E st A5t HYX =AW HS o83t} logistic
regression L2 Feature vectors(AIEH4)7F Labelsoll &S F= 32

240 gt EE719 odds ratio(@ZH)E AASte}t whebA Labelse] W&V}
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(07} 1)Ql binary(°]3&%) logistic regression 2F= FA3517] I3t &5
Hl&of et 5AE9] Hlgof et ®skdE al&sh= 2ot multinomial(Fha})
logistic regression &2 Feature vectorss= ¥& Q1 H|o|E|E 7}A|H, Labels
o] {7t 371 ol o Aol MFE 7L Ut

decision trees ¥ AFH Aol WetA Tree F2=2 EA|5}sto] dl&3%
BS2E Agst= HHolth decision trees EEL segmentation(Al &3},
classification(E5F), clustering(z=33}), forecasting(cl%) 59 HZo2 A}
8513 Qlt}. decision trees BHO] FHOZEE Treet-XoA dI&H W7t
S HeE AW oshe 220 2ol Aty $8% ZRJAAE A dokE &
7 ool Wrt AdtE oA BRIt He W IS vA=AE

718} A 2skE 4118]E2 random forests 2%, neural networks 23,
support vector machines =% 5°] Ut}

random forest(FAEGZHAE) BFL Breiman(2001)°] Aot st Ao =2,
FHolEoA of2] 7|9 d&H RdES P &, dSH HdE5S AFcto]
g 79 FF dEE LEE BAcks 71AIStES AT ensemble(JAE) BH
% S WA 2R ATt w31 ool =4sty ALkl Al&sithe
o] AtkJin & Oh, 2013). A& W= (Breiman, 1996) FFE Earg
Bagging(HH7J)° t}. Bagging< decision trees 9] @&l ‘Fx9] B+
7F WA= vFAY decision trees?t ¥sHA WA E o] K|S0 tigt Aot
7S 4 QAL FAOl ASE Bl gk si4o] ofe dFEHA A2
Learning WS AAGO 2N AZof gt IFS Fdotr] g B4 ®Ho

th. &, ofn] Q= dlol"of thste] B2 bootstrap(ZAEH) HolEHE

<t
o

¥

rE

=
In
L 9

V5 BYL YT 7, AFE BYS At op T 2P WEL AR
HAEL S HolEolA 7ol HolEE AMgete] RAEY BES wHEo]
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input variableg % 4o a4 random(F2H]) 5HA $&3519] decision
treess W1, decision treesE AP 2 ZAelsto] mpx|d} st57]E A
St} random forest 282 Variable(H5)of Higt 8% X4E
£, 54 ¥ "t 8% Age 54 HPE WESHA &2 B9l Eot
E4 HeE XS Aol ASH 3R] AojAl= =S HEtdle Aolth
random forest:= terminal node(%:==)7F & 790 terminal node?]
majority(@HH) 2 Labels9] 275 A3} random forestoA] MSE
(Mean Decrease Accuracy):= 74 Robust(373h) information(®gE)ol Hf
St Zo7 HerE HEHATIY. IncNodePurity(Mean Decrease Gini)e #4192
ol it 4T FAS deEA SRS UERITH

Artificial neural network(Q1-5AETEE) = QI7Ee] AFAA L} 22 A&
SRl AFAATS 2 HAE 7R R sk WAl 2Eo o SR= Qxt
o] FxoA AE ZAste FEHE ZH(copy)dto] Uirs Edoltt. Q17H
Biological Neural Network(AZd™)= <F 2509 7H9] wAKRIAAE)C.Z2 14
o] Qlth. &3] FAL 19 cell body(HZEA)L} cell body2] E7121 §H719
axon(EAME7))9 B2 dendrite(GFAME7)E FAEC] o, FH 7+ AR

S+ synapsesA'HA) RE2= AZRAE B5to] o]FoXth. synapses
= 799 signalS HIZ AGsl= A2 oYt} signal®] Al7]17F Threshold(Y
AX]) ol Fo.2 YEfoF signal& HAESHA Hrt. kA cell bodys= dendrite

oA input(YB)E signalS &ZTFOZMH Thresholdo| HALE T, output

(¢

Q:

signal& axon®] AEst1 axon BH9] synapsess Sl 0|3t AF A ZQ

FHog AgHct
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MIZH|(cell body)

https://cogsci.stackexchange.com/questions/7880/what-is-the-difference-between-biological
WA

Z=X: Biological Neural Network,
—andartificial-neural-networks. 2020.4.29. 2I&
38 11-5 Biological Neural Network

4 1}, webA Neural networkd T 9]

[e]
=

Neural network AFHS] 9] {25 HHIGto] Ths A L5k59]
71 7182490 &RIQ1 AFA e} o] training data(SHETIOIE)oA] signal&
Jg woba 1 gho] EHT dAH =EotA =W outputS YA ZI.

o2 W2 AFAEEE AR 7t AZAIA dZHZ(input value)ol| tisto] &
Sl

9] &8 3 output value) 9=
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weights

activation

. @\ net input function
72—
nctj
f(S) =0
@ activation
$3 -—’
transfer

function T

n () f
threshold

* ZX: Artificial neural network, https://commons.wikimedia.org/wiki/File:Artificial_neural_network.png,
2020.4.29. QIE

8! |1-6 Artificial Neural Network

Minsky®} Papert(1969)= A4 Q0 AT sfd T Q= HAEE(perc
eptron)= A5ttt HAEELS @3AAT] 2495 F76to] dutsta
P49 v AT E EFSHES. 283, Rumelhart, GHinton & Williams
(1986)= &8 3FoA YeErE & A+ errors 9O0& HiKback propagation)
dozn 2950 disf ok 7hsd IAut YalElEs AAlsAT T1Eal ge
J(deep learning)& Bt A5 44T BT & At} &9 inputdt
output Atojo]l o 7 o] Sl= Flolo7t EAISe Al ggoelt. tE4lA
g A2 AT A2 ABARES tE 2ol o 77 T AA, input
variable?] valued WY E ZAAstooF gttt Neural network Z3of &3t
shsHlolElE BA5H] fsiMe HEE My Hekstolof sh, i Ho|
© 978 #(HIE) o9l o] EAsoF gtk I1E|Y A4Y Hee HEY
HeE WAk, "] M9 gho] 0~10] SAstes WA, &4, 2495

X

20 | %

oA
>
pim

ICIO[E] AP 7= & 220 ¢ HO|H 24 2uM 1_ FAH HI2H0f Cier HPES BIC|0/E &
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o] o 2HEE0 £5 AP o= AASofoF Btk 2HFo 48 2H =0
71 A =HH 7FsASY 7 AU SR wotA overfit@ Aol & 7HsA
o tt. W2tA Neural network HEZ 42 f g 2459 = W=
Skl 2YEE9 = SRS Sho] 2HEE9 5 WA FaATHEA &5
719] AestiA 24wt 7t 7HEA A2 HES AERith
Support Vector Machine(SVM) 2 &2 Cortes?} Vapnic(1995)°] AQtst
o2 Axghg HAlEd e dFoltth. SVM 22 3]t R0l 5 ARH

A
t}. Logistic regression 8- input valueZt & @ output valueo] gt
=z
P

rol

O

? FEHS F45k= dl Hsho, SVM 232 &2 S5 o2
1H2os BRoto] ATt oS3ty et SVM 29
HolHEAHE 5T 4F FEFHS ol HHE B AvEog o5
o] &t SVMZ F9 Ayl T yi-1D)O AALS 7I2A 2= F 719
support vector(ZHH)IA F719] At AA Aol EAst= Ho|E Aol A
9] Aol(margin)7t 7} He=(EEE £F5 2w 2de E 246t
A =k

2

a-

¢

=]
T
&

rIo
r-]n:
I=01'
o
o)
Hir
o
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\
x N Separating
N Hyperplane

A Y
Support Vectors %,

* ZX: Support Vector Machines, https://cran.r—project.org/web/packages/e1071/vignettes/svmdoc.pdf, 2020.4.29. &

& |1-7 Support Vector Machine Classification

2 Ao AME BRI daEES AdT|EAS ARSI
AMEH 2 85 & DatabaseolA ©

H7] 915 Hilolt). AyREAE 71242 A 7HEHA S B o] QFEA]

otom dlgioly o o] AfAlS WHsk= Aotk A2 7|AH

£ At @AV BFE o] AT g ARy EA01A AR E= 7]

o
2, gloleolA Tste 7|FEE o FHIY B4l 285t 24T 4
At HElolE E40)A AMEEE AdRA2 g 719 recodedlA &dte F
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HEE9] Aol gt At a B 212 Ecks 247Holoh At
o] H7t= AA BAE E451] A& EE confidence(R1FE), support(R]A]
), 281 lift(RHd )2 B7FE 4 Atk supportis AA| A A HAEE =
AT AX—Y)2 HA == HolEof gt Hl&2 LRt confidences W

XE WEshs dZEoA Wy Y7F 2ot FFE9 HleE &3 lifts
g X7F A5 k2 A9 W Yol it ghEo] ¥4 X7t A4S B¢, W

Yol tiet gHEo] S7Ioh= BlES HRt lifte A-RSS ¥4 XA 2Ask=
o F7} W Y7h A= offo] 9F= FA "ot WEhA support= HIFISHA
LAYSHA] Q<= A1l i3 Algtst=tl ol-&H . confidencew ¥M452] ¥
A g BE4ot= b A2 ¢ Aok lifte YAEE A8EX—-Y)olA ¥
X7F b2 ul Mg Y7 B EE e YEhdnh AehEAE BASte Abgo
Aot 2 49] supportE TEAZ7]E= frequent item set(HIYTE3HS A
ot a9, AAgE Aol sl A confidence® 71&& Aska lift 7F 1
ol AL AR HEgtth(Park, 2013).

HAIHY B§9] BHriol= HPMH O 2= training data®?} test data® U0 (c]]
7:3)519] training dataolA] AAHE ZHIEE test dataol] AFHS A LiEr
U= QEFHS} Receiver Operation Characteristic(ROC) CurveZ H7}s}
At

=

P}

%
oX.
ot
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Naive Bayes

Naive Bayes

Cla?ws‘i;fié:;tion w-_ Clainsgz:stion
Togistic Logistic
training data Regression  [———=1 el
Support _\/ector Support.Vector
gl [T

Diet
Social Big Data

Model Comparison
Model Choice
(Classifier)

Decision Trees

Decision Trees
Model [  Model

Random Forest

Random Forest
Model [ 1 = Model

Prediction
Output

Neural Networks

— Model

Neural Networks
Model

T2 11-8 HAM H|BH A4 HIB|0|E] O|STY B}

ool
4
il

2 A1 HAlYY 2¥9 H7I= training dataoA AFAAEH 2F
test dataolA] APFZ B¢ BAHE EF FYg=E AMESIAT

21 E8E
O(Negative) Noo Ny
1(Positive) Nio Ny

N AA dlold 5

Accuracy(F&x)= HA| dloly Fo|A Aot EFH H|E&o|tt. error
rate(2LFE)+= E% H|-go]t}, Sensitivity(WIZE)= FAZog2 Bad

A2 B “?l’
A FolA 2utEAl ERE A= Hl&°lH. Specificity(5°l®)e 544

A7 FollA vt2A ERE A=) H|Eolt). Precision(JUT)= 2 ERE
A7 FoA AA AR BERE 259 "lgo|th, I3 B AToA 9] mily
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239 Hri= o )9 ddgiolA Bolxet vifE 7k TAE Y= ROC
CurveE AHESIATY.

Ii‘andom Iguess
— ROC curve

U

0.9

(=]
~
|

Thresholds

e
>
|

Better Performance

Worse Performance

True positive rate (TPR)
sensitivity
o
(%]
|

0.3

0.2

0.1

| ] ] | | ] ] ] ]
0 0.1 0.2 03 0.4 0.5 0.6 0.7 08 09 1

False positive rate (FPR)
(1-specificity)

ZX: Hassouna, M., Tarhini, A., Elyas, T. (2015). Customer Churn in Mobile Markets: A Comparison
of Techniques. International Business Research, Vol 8(6), pp. 224-237., Vol 8(6), pp. 224-237.

1% 11-9 ROC curve

2 A9 71e5 A2} decision tree 42 SPSS 24.0& Ao HAIH

3 2ET AEAL R 3.6.1 versiong ARSI
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Wa, ST, 47 59
&0 %7 Yeidth tholole Tl Aol agle] tiet 4 AHL tholoj=

/_\_'
CRT RS

o, AALAAL ALFAAL 2FTAHF, ArAAL FAIE 59 &2
Ebtt. thojolE I Ag¥E 3L Board, Blog, Café, News, Twitter2]
07 FA Ukt

E -1 HIZ(CIO|0E) 23 2F/A0|Q¥/2E/XI22| 24 WiHEY

Tl HIZ(%)

Factor Item Success Emotion Failure Total
27| 418(50.5) 409(49.5) 827
NN 318(52.0) 294(48.0) 612
FAY 454(58.9) 317(41.1) 771
AR 99(44.0) 126(56.0) 225
2&52°9I A 76(53.1) 67(46.9) 143
ZERS 199(62.4) 120(37.6) 319
KA 143(48.5) 152(51.5) 295
2EX=E 38(27.7) 99(72.3) 137
A 1,745(52.4) 1,584(47.6) 3,329

2) HI2t} CIO|E0] 2Het 2211 ZME +H0I0 HO[UE HSRFE MHZdls ZES JHLSkE A0 3712
SH0|7| TR0 AFZRHME HIZHTOI0E)S TOIHEZ SU5HH AFZSI.
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Emotion

Factor Item Success Failure Total
Twitter 253(31.5) 551(68.5) 804
Blog 1,376(52.2) 1,260(47.8) 2,636
" Cafe 485(47.0) 547(53.0) 1,032
Board 5(50.0) 5(50.0) 10
News 981(37.5) 1,634(62.5) 2,615
A 3,100(43.7) 3,997(56.3) 7,007
43T 3,100(43.7) 3,997(56.3) 7,007
HEZFAIA} 247(64.2) 138(35.8) 385
aE-1=LO\} 166(58.2) 119(41.8) 285
R X[SFA AL 135(71.4) 54(28.6) 189
CIO|Oj EAICt 117(75.5) 38(24.5) 155
THEEIAA 1,369(54.9) 1,124(45.1) 2,493
Al S0 AlA} 301(60.9) 193(39.1) 494
E','Lo_, SHERME 143(63.3) 83(36.7) 226
MAMF 1,359(51.5) 1,278(48.5) 2,637
ANF 643(54.4) 540(45.6) 1,183
SE83 165(56.9) 125(43.1) 290
SHE 504(58.3) 361(41.7) 865
AZHE 269(49.3) 277(50.7) 546
A 5,418(55.6) 4,330(44.4) 9,748
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Success & Failure Rate of Diet-related Factors
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33 -1 HIZHTIO[OIE) & 2F/A012¥2| Y8 /F Hat

2. Dj2fils EM OO|E #E F[ES] BHY R 2M He &4

thololE I ThojHl e} FANIE T2 Tolo] F8 % A4 123t £4
HlEE 29 ke thedt 2k tholojEof figt 2%, 40|, A&, A9
A3 (7195)9 Bisks AmEgYTh dojulolEs MAHF, FEARNAAL
YHFH, 271, FAIE, R4, AFAHF, FUAAL fAtL, AGRFAAL 59 &9
2 U itk 5 912 7], Aol8 ¥ 8212 MAAFTE FaT 719E
2 Yehygth £3], 25891 F AAA SETR(159)—~DF129)]S @o] ity
I e 2R YUt F8E ASE 13 go] HlEoAs &5 82912
2719 §A4 5, Aolad 8912 qAHF, FI/ANAAPL 583t 7|9ER
Ebt et

T
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E -2 22121 x{22] HIZHCIO0IHE)Q| 7|/E 24

o TF DF TF-IDF
=4 7194 HIE 7194 HIE 7194 HlE
1 N ESSES 5,335 INESSES 3,007 PNESSES 3,620
2 THETIAAL 5,024 | TEISIAAL | 2,772 | FEHESIAA | 3,586
3 HAHH 1,896 A 1,319 WA FH 1,965
4 a7 1,275 SHE 971 a7 1,544
5 SHE 1,254 77| 883 [HE 1,466
6 2o 931 K01 808 {4y 1,163
7 2=483 772 A228H 664 AZHH 1,030
38 S 0|AIA} 654 QAA 622 S0|AAt 945
9 Fhid 622 SO AA} 514 QA 848
10 ISEE SN 439 K GZFAAL 407 AR 688
11 AR 393 TEHES 328 MNEZAIAL 679
12 SFRYF 390 A A 310 F343 653
13 ZEES 387 43 303 22 635
14 SHEFHF 350 HEEAA 288 SHESHF 625
15 KA 342 ATEX 255 KM A 570
16 PTEAAL 289 FESESE 235 HTEANM 491
17 FIX|HEALAF 201 KIX|BEALAL 200 YSINEIZSN: 373
18 CHO|{EAIC 179 CHO|O{EAIH 157 | CIO|{EAIE | 351
19 tHA 151 212 151 tHA 300
20 =2 151 tHA 149 2=x2 299
A 21,035 ] 14,343 A 21,830

7191=0] W 4:919] WSk 201190l f4k4 £50] 59014 201243
2013900 792 Ueh} §4k8259 Fa4o0] Fast: Ao tehir
§hE 2011d0] ALEAARE 1590014 201247} 20139] 10912 et A7
o] 245 tholoEe} WAH ALY T3t o)47t F7HSHI Uk AOE

epgt
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3. DO|0IE & 7|2 DjEils B

HTk(Tho]olE) 7190l thigt Hato] ¥1ke} DoVe] S7HES thadt 2ol
A AaEH, 7], /AR A8 s w2 g Hol
Ao DoV 57H(0.063)0 thet St GA &= o] AlZto] A4

signal OFoiA= o0& AEE AT AL FIHH, A54F, @
A= HIEE =7 et oH, DoV 7ML FUFET &4 YEhY Aj7to]
S5 wl2A AS7F FoiAle ACR Yegth DoDY $7M BH-EA Yk
AT A7 327), 9488, ArlAAe BARIEE ¥21 DoDY $7H

$97340.018) Hot WA Yepgch

ol A (Rp=EA) A|A |3t w4l S B ER}eL ZHo] DoVt DoD 9| Bt toldle
S YA EA VIS XFo YEW 1L DoD9] Bat57H DoVl Bd57HS Y5
o7 Yehd &, 7+ 319 median(FUEH) 22 AHEH O 2 SLESHH 2AHEH O] 39t
Bz 71 9E7} oAl Soltt. 18] IARE O] Z3tE = 7| 4l Folth Wk
S0l A= 491 10911 DoV AAAH, #FATAAL IS, 271, A%, &
A, AFAF, WAL A4S, AEFAAF =08 EFEQIT, DoV 57H9
FU0.063) Bt} £ F7HES Hol= 719 E= AGFAAL diA, 2825, A
A0 8 UEREO™ DoD2J

S K

=

mlm TN

19

[

AL, AR, FRAAAA, £FHH, B0)
37129 ZULH0.018) o & F7H2-S Holt 719I=t da, AL, B
4%, FIGQIA, 2T, AL, ARA, 23 02 et

34 | FAH HIEOJE MA A5 X 2ot G ClOlE 24 EM 1_ Fad HI2M0| Cfet BIEY EiH0E &



I -4 H|ZHCIO|KE) 7|¥E2| DoV BFS7t81 AT HIE

DoV
7IHE 20114 20124 20134 ST | BIEONE
N S 0.225 0.262 0.234 0.028 1778
THETIAAL 0.193 0.231 0.265 0.173 1675
WANF 0.081 0.084 0.092 0.065 632
Z7| 0.060 0.051 0.060 0.006 425
A= 0.060 0.050 0.058 -0.007 418
7Y 0.049 0.036 0.037 -0.115 310
Aa8F 0.028 0.044 0.033 0.153 257
AO|ALAL 0.028 0.026 0.035 0.148 218
A 0.029 0.025 0.029 0.004 207
K EZAIAL 0.014 0.022 0.025 0.356 146
ARR 0.021 0.018 0.013 -0.194 131
745 0.019 0.014 0.020 0.072 130
TERE 0.016 0.014 0.023 0.234 129
G 0.016 0.012 0.019 0.181 117
KA 0.015 0.014 0.017 0.061 114
ST AAL 0.013 0.013 0.012 -0.044 96
IR AL 0.007 0.011 0.010 0.198 67
CIO|O{EAIH 0.010 0.009 0.004 -0.350 60
A 0.007 0.005 0.009 0.319 50
PN = 0.008 0.007 0.004 -0.248 50
SYu 0.063 138.5

Chapter 3. ¢t

3

5



H 1II-5 H|ZHCIO|0E) 7192 DoD HWxE7t23 W EM HIE

DoD
7= 20114 20124 20134 gdSokE | BIEMUE
W ESSES 0.175 0.208 0.220 0.123 1002
T ERIAAL 0.154 0.195 0.209 0.170 924
i ek 0.084 0.091 0.086 0.018 440
wH=E 0.067 0.056 0.068 0.018 324
471 0.062 0.053 0.058 -0.021 294
7O 0.062 0.046 0.048 -0.111 269
2a8F 0.038 0.055 0.039 0.071 221
FAtA 0.042 0.038 0.042 0.008 207
ADJAAL 0.036 0.030 0.035 -0.003 171
K EZAAL 0.020 0.031 0.033 0.325 136
ZERS 0.021 0.018 0.026 0.126 109
KA 0.020 0.018 0.024 0.111 103
SFI3H 0.023 0.017 0.019 -0.058 101
HEEAAL 0.019 0.020 0.018 -0.044 96
AR 0.018 0.018 0.014 -0.095 85
I ESSe 0.015 0.012 0.021 0.294 78
KR LALAL 0.010 0.016 0.014 0.204 67
CIO|O{EAIH 0.013 0.011 0.006 -0.317 52
2&X= 0.012 0.011 0.006 -0.243 50
A 0.009 0.007 0.013 0.332 50
SUU 0.018 122.5

KEM3 KIMO FAl0] E3 5= thololE #¥ ZAS(1AkEH)ol= d543l
AL HAAH, 2aFH, ALFAAT 2R, FASQAREE)lE WA,
T2, AATAA EFAF, AT 29 Ao=
A2 FRshe skl AT S7He] ot AleE 27, fakd, {94
o2 YEgen, KIM9 3 AhEHe] d5e FANSE AFEAAL AxX
LA R, TololEATOR et
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E |II-6 HIZHCIOJ0E) & 7I=2| njfil

foi

ZofX[at F7180|
e HAMLS oMS s 22 ds
e - 0 .
“ | (Latent signal) | (Weak Signal) (Strong signal) (Strong but low
increasing signal)
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QIIEAIA ’ =< AEIS|AIA ; -
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Success Rate

Success Rate

100

Diet Success Rate and DoV Average Increasing Rate
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22 7190 A 2T HHSWSHDOD 7IF)

E |II-7 HIZHTIO|0E) FL O]+ &t
OMEls 223 B2 | Ol BE A | oA MY | Ol Hg
24
1/4 24 2/4 29 3/4 24 4/4 2H
HEA| E Al

HMRRAM, | DOIEME, | o o | Savmean oia
xQ | mEAAL | B0, gen, | IS TES SRR L
Us | alEReA, ameayy, | SRR |HAET SSER

2o2s, oMz | s34 =87 i

el
=015} alA
N N _ 2| HIojEtet HOlEE 0/83t
oed 2¥ | | smeus oge | | oF oest | | 0FE ST
7} Z&HS 0% SUst 01|=‘<_0|;;|:r
SHACI0IE Mo T
=
T2 11-6 CIO|0{E MZSS OIS QIBXIS e
AR, AEshy Ee]ES o]&sto] s5do|E(learning data)E E&d|o]E
(training data)?} A|l@Ho|E(test data)Z Sh5oto] LS H7loto] ALY
w7 A

S A3t} training data 2} test datag 5:52 Sh5olo] HES

AA] dlol8 o] 852
A B0l P 945 Ao epger,
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E -8 X|=8H5 Ml2d 212|E HIH5:5)

Evaluation | Naive Bayes | neural logistic | support vector | random | decision
Index Classification | networks | regression | machines | forests | trees
accuracy 55.69 62.04 56.61 63.69 63.60 56.52
error rate 44.31 37.92 43.39 36.31 34.40 43.48
sensitivity 35.05 52.04 60.77 61.29 59.96 33.13
specificity 76.28 71.89 52.65 66.02 67.10 79.45
precision 59.58 64.60 55.06 63.65 63.72 61.25
AUC 0.59 0.66 0.60 0.66 0.69 0.57

support vector

best accuracy )
machines

support vector

best error rate .
machines

L support vector
best sensitivity PP

machines
best specificity decision trees
best precision neural networks

best AUC

(Area Under the Curve) | "andom forests

S, AAE HHndel AZEHE WA RYE ol8ste] AR olE ] 53
MO R $AUSE o3k, AA, AIHolE ] S4u4t oS g0l o]

gttt dAEolEle} dSHolE 9] tholoE

H III-9 & Clo[E{2t HIZEI0|E{2| HIE=EA

B2l n(%)

AIH| ojojg 0= ool
Failure Success Total Failure Success Total

2,292(50.34) | 2,261(49.66) | 4,553 | 1,693(53.89) | 1,451(46.11) 3,147
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YA, AAolE et dSHolE 7t 5
E RdS o]§5to] Ho|oE HFRFE QST & e ASA 5= NS
ABAGHAEEIAE & 2E)9] to]olE HE/FE d&S(s, Ad)sh=
o 7HE & TS A= dg9Hee AadFE vEger A 9
46.12%% Y. 1123l To|olE 37 dSEEo A8d A
(R?, Var explained)= 86.15%% YETH

RR A AL o

T
0 20 40 60 80
IncNodePurity
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JadFE < 497 1.68H
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<, FLAFHH

7A

oF

Ko A Letel BAA |

H
=L}

o @

s

ettt tololE 4B} SYus

EFst
count
75
74
71
77
71
77
71
71
105
118
77

5!

=

lift

o
1.684| 90

1.793
1.793| 80
1.793| 92
1.793
1.793
1.793| 80
1.793
1.793| 91
1.793
1.793
1.684
1.684
1.684| 80
1.684| 92
1.684
1.684
1.684

A

=
confid
ence
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

iT

2 uj x} tolo]

support
0.024
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confid| .

rules support once lift |count
{DHTYSIAALSOMALIEZEE UM F} =) {RiAHF} 0025 | 1 [1.684| 79
{SOIMAL SR HF RME,AZHF) =) {(MAMF} 0.023 | 1 [1.684| 71
{DHTSIAMALBOIAAL SREE AZHF} =) {MAHF} | 0025 | 1 [1.684| 80
(UL F SZHE FNE A2HF} =) {MLAHF} 0025 | 1 |1.684| 79
{DHYSIMAL SR HE SHME ,i%ﬂ?l} =) {RAMZ} | 0029 | 1 |1.684| 9N
(DTN NAEF S 2HH AZHF} =) {RMAHF} | 0.028 | 1 [1.684| 89
{%DIMAtﬂr%ﬂil,%wﬂi,%Xﬂa} =) {45} 0.030 | 1 [1.684| 94
{ZATRIMALROIMAL SEHF RAEL =) {(MAHF} | 0.031 | 1 |1.684| 96
{TAERIAAL B0 AAL UGS S24F} =) (A4S} | 0.034 | 1 |1.684| 106
{SH0[AAL A MR SRE A2 H5} =) {(MAMF]) 0.024 | 1 [1.684| 77
(RO AATRIMAL U F FAE} =) {(RIANF} | 0.023 | 1 [1.684] 71
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E l1-11 CHO|OE M4BT} S 7 ABFE

supp |confid
ort | ence

lift |count

{ A KIR|HAAL FEESIAAL THUMF=)Success}  |0.017[1.000(2.169| 54

,iH-’tﬂ%"— AHF}=)Success} [0.017/1.000(2.169| 54

AAY, t
{xwww TEEBIMAL AN E] SHZE}=){Success}  [0.020(0.984(2.135| 63

{QAA &0|AAL R FMF}=){Success} 0.018(0.982(2.131| 56
{RAA SHOIAMAL AN F] SFHF}=){Success} 0.01810.982(2.131| 56
{RAtA A EESIMALSHO|MALEF3HF}=){Success} 0.01710.982(2.130| 55

A,
{FAA F ATBIAAL ROIHAL RHA Y F, K7 F}=){Success} |0.017/0.982|2.130| 55

{SAA KXIFAAL, 2HUA-M F =) {Success} 0.017]0.982(2.129| 54
{RAA KX SAAL A M F], 2tUM F}=){Success} 0.017|0.982|2.129| 54
{271 MR YA A S ETIAA=){Success} 0.022]0.971/2.107| 68

{ZA7] KR|LAAL R EESIAAL R A2 =)Success} 0.021]0.971(2.105| 66
{RAA KX|UAAL ZFSESIMAN=){Success} 0.020]0.969|2.101| 62
{SAA MR AAL FHESIAAL A M EF}=){Success}  |0.019]0.968(2.099| 60
{271, M X|9A A=) {Success} 0.022]0.958|2.077| 68

{271, MR AAL IHA-E F}=){Success} 0.02110.957(2.075| 66

{SAA KX|YAA}=NSuccess} 0.020|0.954(2.069| 62

{CHO|H EAICE FEESIAAL RHA M E[}=){Success} 0.026/0.953|2.067| 81
{SAA KX AL KA M} =)Success} 0.019]0.952|2.066| 60

{K XA, FHRSIAAL S0] A} =){Success} 0.017|0.948|2.057| 55
{MEZAAL A ESIAAL UM S QH|E}=){Success} 0.021]0.942(2.043| 65
{CHO|HEAITE FSEBIAA}=){Success} 0.031]0.941(2.041| 96
{HEZAIA}, ARG IAAL RHA S| TN S| QHIE}=)Success} [0.019]0.938/2.035| 61
(MM B HESIMAL R HE =) {Success} 0.029]0.938(2.033| 90
{MX|EAIAL ZSHESIAMAL QHIE}=){Success} 0.022(0.932(2.022| 69
{KIRISAAL 2 EESIAAL TFA M F}=){Success} 0.025|0.929(2.016| 79
{MXBIAAL A EESIAAL RHAMF] UM F}=){Success} [0.025(0.929(2.014| 78

N
(REZAM, B EBIMAL AN S

FHE=){Success}  |0.023|0.923|2.002| 72

= =T,
{CHO|HE AT RiAMF}=){Success} 0.030[0.921(1.997| 93
{KX|HAAL SO A AR=){Success} 0.018/0.919(1.994| 57
(K X|EEALAL, BB EBIAAL R A M 2} =){Success} 0.036/0.918[1.991| 112
{RIRILAAL YA M, R HET=){Success} 0.021[0.903|1.958| 65
(R GZFAAL REITBIAAL A M F THUM E1=)Success}  0.032(0.902|1.956| 101
{MX|EAAL AN S| QT E}=){Success} 0.017(0.900(1.952| 54
(MM FERBIAAL, THUM 2}=){Success} 0.034/0.900|1.952| 108
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5. AAHE

o} olg3lo] ulglo] Tat HuE AT FR3 oA WA} Tel1, tholo]
E 422 9I8] £l A3t cololE a¥e FHWT 9}, olo], 24mclo]
Aol AT Qe HEkcholol2)n Tatsl HEolE S S 4lste] EaatrtR,
AAH 05 shofstof
2107 AT ololE 8ME AN 4 Uk 7129 AT 0|27 BFo
A v, Hglo] JEFE HIXE chRt WQl 2k BAE Hekshe di WA
oIk, wh, viAlelg 24 e vl dneiZe] Holee sdtel RES
AN el Elgie] G lXE thR 8912 WA & ek

S
I EE 2l A4S st FAE
S HlgH(ctolo )t #este] U A2(2s, 4oDE TASH
ASEGS AABILA sHt. & AFolA ARGE shEHlolH= 2011, 1. 1~
2013. 12. 31704 B9kt Este] 3 1209 7,531 9] HlAE(Text) A
S ‘&0f, oFF, of™el, g7, g7l Fad, 104, sHY, 2-F- L5y
o] 719=7 2ok EAE Aad £4(11,963)2 7okl d7aVdo= 5kl
Hlgk(Etelol E)xt Bst v e s B8] fls) SHHaE dides Tof
REet FARIE J2|3 S8 % A5 YE= TF-IDFE 243Hit. 183l
7|9ES FAE AFE HYEE KEMT SMPdHEE Yefl= KIME 24519
A E BAEkT Haled 2471eS o8t BAE njHAeE SHL
Z HoloE ATHTE ST 7 e d5AsE NLstaL, S5t =

ST 79 ABVAS Tersigint, B AT ANE Gwuw o

m:L

o
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AR, F44 BT (Tho]olE) T &5 8%ld| Higt 43 A2 Aloladl
55.6%, &2 52.4%= UErgTh

A, &5 809 7= F84S Utdle doldlEoM s AA 52
SRS H7HEA] oy s FAo tiet Et Fedl AN EE A UE,
A F "t Fade] #Ao] soMAl= Aew Eln, Wi Ax ==
F83% 7|YEolE AR Hol Axzof tigt YA o] o] Hopx]= Ze
2 Hdg

AR, JadH, 271, FAE, FA8Es, e dolilEs o4
DoVe] $7hH&9] Sd%te] A et AadH, 271, fAF, Fides, 74t
A2%F digh Jado] #Ae =4
FAEE, ArAAE BANIEE &
U 271, 8%, ArldAtel gt 4 =
=]ojof & Aolrh. 53], 27|52 TolRleet FANIEA =4 YA w
F7HES A ey 27150 HiEt FAadY] e =9 S e Wt
up Eofof g Aot

A, RS QAHER)= WA, ZEE, AAFAAL si2RAF, AHA7
IFE Ao g YEhton, 3] sixRAdFE w2 $7H2 Holil Qlof si&F
AF 71Y9EE AlZto] AdeE et Alsz wAEs) 2 4 Qo) mEbA o]d
it o5t A9t theFet AT whdo] Q% AoR Ert

OHAA, ThololE S8 ol High /¥ D
AL ALFAAL 2 FAF, 2EE, AAE oY A% gaa9 vt
9% & Wete] & 4= Stk oo EA, @AnAAL f4, AFEAAL
SFAF 719EE oY FHE A3dh= Aol Fad 59 olsrel Higt ofsi=

€ &ole Rl 2 & o FAAF, iks, 2V, 222, AR VIHEE
[t
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QIch. FHFALA, A2, LA, £FYA, AAA 719 of%7} tolol=
Ao e A Bk AT & 4 7] ] oldre] HAE Bkt

o AlA, training data ¢ test datag 5:5&2 Shgolo] S H7ist Ax
Aol T oM AEEHE A HFo] 7P 4% Ao® YEbTh A
EWE A BYS ol-&sto] AAlgolE 9 SHHpttor SHHFE Sl
AAE o 9] S0} g SH|olE o] 57 FURL shEHolHE AT
23, d& HolH 9| tho]olE A3 53.89%% UER

A, HHRIHAE S RYo| Ho|oE HI3/FE d5(Es, Au)st=
o 7} & %S A= dg9dee A4 E vEiger A d5gES
46.12%2 YEFSHTE.

mpR|Eto 2 to]oE Aujjo} =3 7k A Aol {ita, AAIA
AR AFRRIAAL LTS A5 ToloE 43 SE2 2.17H &2 A=
won, {271, AAGAAL FFTAAHY] B HololE Ay gE0] 2.11
vl 2 222 YEhgth

2 AFolA AASte BAA AL AHE2 oh33 2
A, 22kl AHgolA FadEo] Agshe BIRHHO|o E)} 7Tt ol
o] 24! st R 2E=AY Awgol ARESHAIRE 221 Ad o]-&A]
HolA A ARESHE FolAU £o15 AR 4= Q171 wizol HIRHHelE)
ZEREAE= €019 71 5 $HESo] A&HAH R o]Fojxofd Aot}

A4, A3AE MEE Al #HAlEE BP0l AR dlofElof gt A|&2Ql
HA(update)] EQR3lth. training data® sh&dle] BAE HAlzyd RS
test data® AP ], A9 7 59 E7= =24 yEhd 5 A
oA BP9 ASES #0171 HsliAle EiolA AAIRE AA| E72 dlSE

7 SUF Aol 2 Hel(selection)stol FLL SHHlolER BT T, A4H

i

)
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ABSTRACT

The objectives of this study are as follows: 1) to collect texts related
to the search of adolescents on the basis of social big data, and detect
future signals on adolescent obesity through topic analysis and
sentiment analysis; and 2) to develop a model for predicting the success
or failure of weight loss in adolescents through the use of machine
learning technology. Topics related to obesity were collected every hour
of every day from online channels, and a total of 1,207,531 online texts
were analyzed. Collected texts containing keywords, such as
adolescents, students, infants, preschoolers, children, pre-school age,
middle school students, elementary school students, school age, teens
and high school students, were classified as youth texts (11,963) for
research. Crawlers were used to collect social big data, and ‘Obesity’
and ‘Diet’ were used as obesity topics to collect all related texts. The
main research findings are as follows. First, the feelings of success for
adolescent obesity-related exercise factors were dietary factors (55.6%)
and exercise factors (52.4%). Second, the analysis of sentiments on major
diet issues and the increase rate of DoD found that low-fat diets,
low-calorie diets, seaweed intake, muscular strength, and the risk
management of dairy issues can be major countermeasures. Third, the
prediction of a correlation between weight loss failure and independent
variables revealed that the probability of weight loss success is 2.17
times higher in the case of aerobics, low-calorie diets, well-balanced
diets and fruit intake. Based on the research results, improvement

methods for analyzing unstructured big data were proposed in this study.
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