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II. 4%} LS AL} S0PgA0f 2t EE0lH 249

0 AxHAQISE ALy REA B SE0E oS 28

2 ol A2l GFL VAL Fo WEES AFIL 23T F 9
& 243 3 BRE Eolo] AL fojg AEd] dslel piAleld FES
2 Pg3to] BAMCE oIe WS BS54 Bt WA, Hold ey
492 E3) % 06001et o) Hloly F 57 FAS AW AW % U
227,100709] £AE Ao 2554, 7 FA|9 B4S A¥Hor & B

o & Ae 7651719 BAE 7|2 EFst 7IAIEE dHlolH(training
data)= %’rofi&} Eli=s *H k% ATE £ 227,1007]9] EAJo) &H-85to] 7]

%‘% ”14‘131‘6] ]H} +9 WP 45 9 35 TEAAoIth HA FAE Hlo]
B2 &857] 9I5to] Doc2Vec ¥a12|E (Le and Mikolov, 2014)Z ©]&5t3
t}. Doc2Vec 9] BAE kA9 A4 #E(embedding vector)Z 1%
sto] Edshs di#ARl 92d darelgoltt. 2429 4= Doc2Vecs &9
300709 AA(k=300)5 7= Aegto s HetEglet & EA0A%= 227,100
79 BEAE Augst st7lel 227,100709) 3= 300709 E& 7= 9
(embedding matrix)E Doc2Vec ¥€18]&9] o}E 07 7IX|A Hut &
FEL A4t T4 7HHE] 572 A WMAlEd 2E(Random Forest)?] &
AooE|2 o] &F ATt

it

I 38 0-4-11 M o5 2

Random Forest Simplified

e @
—— (&0 N ;
—_— ® o .0 o Embedding -
——— o & 0o o i - <Sx
— *. e leie— Matr_'x » AL 199,04
— ® @ o e - (300dim.) g
. @irput Layer waae?w @ SutputLayer
Doc2Vec
Document: 227,100 Random Forest

75




AR} LIS AL K01 F240| O+t 2tH|

I 38 O-4-21 Hiojg] 58 Z2hA

J|H S o EmE HEZHXNE
MATEMA
#2107t — dg o zzd 227,000 A
8O0l
(901:.'_"?_") Doc2Vec (Embedding)
MA|7 |-rl zgt
T BM=EE 227,000 4
227,000 1 e D|EE(112,2567)
HEYEYS ST
HAE M2 FEEH22) 114,68674
7,651
4 Doc2Vec (Embedding) & =
Random Forest(RF) &£ ——{ F¢:5,8437
sz 4y —-{ F7: 1,321

&:1,0047

FHHoIH Y &4 dSHd AE7HA]9] HolH S5 ZEA|
WA 7ASE dE&RE S skl -TelE 90 F A
Fob 24 227,000 &3ttt 524 227h{79] &4 9

AEDGsH 571 8 FAEE Rt £57% HolEHE dSid e ¢

3t S H|o]E{(training data)Z AR5t Random Forest o1& RdS

oh AR dEEES AAZIYPES ZTE A 227ti 7o) A-GSto] HA ]

A7) 419 ek w9l 112,256710] o FAo= &
3IA]7]7]0] Adts x] %L A(None) o2 UEREY, HE, {015 23St w8 7}

Hlaz& (education)oll 104,314719] A7 Zd=of 7 2 WSS AR
A GOl AR FA] 7HE|aLE] G52 Hsf 227,100719] A4 § FAge s

7
LR 112,256702 AQIRt 114,6867 HE4 0w &3
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I 2 1-4-11 B oS 2t

class_
prediction/ | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | SUM
year

None 8928 | 8257 | 10118 | 11586 | 12502 | 12837 | 12432 | 11282 | 12338 | 11976 | 112256
Education | 12777 | 13314 | 11549 | 10180 | 9551 | 8534 | 9406 | 10624 | 9223 | 9156 | 104314

Education| y0 | 505 | 177 | 122 | 156 | 158 | 9% | 157 | 171 | 406 | 1877
X Housing
Education

X Lebor | 3 4 | 20 @ 3 7 7 2 4 0 | 10 | 70
Gender | 41 | 16 | 11 | 30 23 | 21 21 | 14 | 39 | 4 | 257

Housing | 60 53 83 49 68 38 27 143 | 290 | 510 | 1321
Job 568 | 645 | 659 | 657 | 410 | 706 | 590 | 357 | H54 | 697 | 5843
Labor 46 47 85 61 72 145 | 1M 126 | 173 | 138 | 1004

ot o] = WY EYAE(Random Forest) ZFoA wL3HF, A, 74,
5 gAY 571 2Rl Eold(training) NES] =4 W2, ()&t @
d X8-S T5 ¥g(end feature) 2 AT A9 AL E AST ZAdfolth
W ZIHAE HPL2 HS 7] AFAQ1 AHBART ozt Hpss X
HE} Wl F5 A 7}—4 AT AL 5 Qe Aol Qlof, AFAR

e ZYAE BPS F 85t 2y}, 5 WY F A, FA, ‘wEF 2 HE

71A18ks dlolE(training)

£ 249 glojH(inference)oll &3PS 2] FH QA HEE(F1-score)2ol|A]

W& FEo] Wi AR6.7%)5H Ut 1S #elS FLHUSE dEOR Ay

St SHHESR 75 S & & Aok ‘YA (job) HA] Fl-score gel

28.5%% % o, AE4kS AYsh= Zl?jz—i?l W42 7HEEollole FE7t o
£t

2) Fl-score= 70% o1& Fou|st 208 14
https://en.wikipedia.org/wiki/Precision_and_recall
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I B 1421 HE ZHAE Hetr BAE ZI}

Class Accuracy(%) Recall(%) F1-score(%)

Education 100.0 100.0 100.0

Gender 100.0 100.0 100.0

Training Housing 100.0 100.0 100.0
Labor 67.8 100.0 0.0
Job 67.8 100.0 0.0
Education 54.7 9.7 6.7
Gender 99.8 39.8 49.7
Inference Housing 99.8 74.0 52.2
Labor 98.8 66.4 65.4
Job 96.9 68.3 28.5

A2 o WA AT 1 HEat Fol

I 2 01-4-31 ME {512 24 Zut

label content | education | gender job housing | labor

219244 0 0 0 0 0

Education 3087 3087 0 0 0 0
EducationGender 56 56 56 0 0 0
EducationGenderHousing 1 1 1 0 1 0
EducationGenderLabor 5 5 5 0 0 5
EducationHousing 468 468 0 0 468 0
EducationHousingJob 70 70 0 70 70 0
EducationHousinglLabor 6 6 0 0 6 6
EducationJob 42 42 0 42 0 0
EducationLabor 104 104 0 0 0 104
Gender 448 0 448 0 0 0
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ofgfo] I 57 WS tiWshs &4 mitjo] AR ArE Jig= E HlE
< IEE B Zloloh 2016WHE AEAS sk 8915 gt Au(vl
0] A =oAL Qirk. 89 HIFOR HokS uf, IAe] RE 5 IR I
gt Q-2 20144 o|F2 el HA EoE1 Utk ¥H, ‘FA O tigk AF ¥
30| 20164 °o|F=2 A 31, FAXIE S AAR HAE 20164 o] 37t
ot itk = o Fe] of thgt A4 ErkE W glo] A2 o UEt
T, WS x e I TE Age] gt vlE2 miS- wlm|gt Holrt.

T

I 38 0-4-31 MELk ¢zt Q01 g 0|

2000

= Education X Housing = Education X Labor mGender ~Housing mJob uLabor
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nsg A HE S2s o1 ole
URt2| 27 D2l 2xg olg

s 2 X2 g% LE #
HE ==t o|oj&t 9le

ke 39 AN Hold Hel 8 BAolA L FuE oS 2gn o

sto] g3k A4S molE QoK Aolth S AEA Tl A8 84 719
EFSH 114,68679) Holo] waleld 2de #gste] foluat 7
e A DA, FAxES, A4, =HE 2SN 57

OR e WAFS 2L W4 LEWY 5 AL HAFS 2w
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o,
a©

[
et

N

N o

P
)

‘ﬂ 0w om wu
o & g
o m P
woA 2
o E ot

o TO H

i

B2

ok —

©)

4

b

(o} I..El‘

o @

Ay ﬂﬁ%

a0

o

O

ofo

_?L

i)

o.?,l.‘,

o

1o

i

ro

o <

(& o

T
3
(A

g HY(generalized linear model, GLM)& o]-&3s}3tt. GLME &
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To] HlHo|g AEAr SR P = A S0t +F TEHTE 1L
gst7lo]l GLM ¥ WA AAE 2P Zolks AF IARF(Poisson
Autoregression model) (Fokianos, Rahbek & Tjg@stheim, 2009)2 &85}
AUt Eoks ARSI ARFE ARG o= 1) FEHPYU £ A A B¥F
S0t T =A AL o] gt SFEA]0] HRshH 2) AR AAE AR
EAS utdstolof 3170l auto-regressive modelo] B R3H7] wEo|tt A7)
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9 FH 7HH 2 21 #Hel . .
HEdt 2t 6o|g _ ;5’1-';;\ﬁ I ; 22 il Poisson Autoregression
=% 114,686 Ty TEITVTINE S oe Teg EEER A
TE s AeeE 8 18 52 FHxNE, DEE sEemm
T = o 5 = o s o [REEPN 5 &
ol = 2EAEE A EAtE(fertility rate)S ¥FHFE AT F &
=

4 wlejo] golej Faf SE -
AR (ob) T AP A g
(employment), 7% &:5(income) A% Z7 stk 9zt 188
7475 50| Holt ofdfet Ut
« Azk BB 154 ol AR AT, A Aol AR A
Aok HER AAYEAT FUXAES B9 S ARAIAL BAYS
28
g A5 @ 7b) 2RAE, ARIRE, AUAS
A50] gow A54, AFRAR, AT 74T 5 BA A &

=2 9uisiy 20174 7HIEERAE B3 " ARE 28

o
-
ta)

o,

X
>
n
o

14

.
N

A

o

A4 dlolelEs 2715 AEE (http://kosis.kr/index/index.do)& 3 +3
" ARE ol8sitt. BAFY A7t 18E(employment), 7HE 45
(income)& AgHo F718t Hl-goltt. SAHY At 1§52 48rHo]9]
g T AFS Bshs AWER] ARz 459 7H7F ok 7Y 452
A SEd T3 WotgoAls &5 S 0] dSolAE SAET AH
ARl A BAE Z=AE AS50ke AulE 7. o]2%t SAF HlolHE 7|

FoH FuA 7149 WAS A 24 Hlo] W= Yol B,
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I1. 47 AHIS2) AlCh SOPA0| EHet 850|E] 24

| B [-4-51 05288 o3t Mayus o wigus
year | fertility fﬁ::l';y housing hsj:iag education | labor | job erTZrl::y income
2008 9% 1.192 60 228 12777| 46| 568 64| 4728
2009 90 1.149 53 206 13314 | 47| 645 63| 4656
2010 94 1.226 83 177 11549 85| 659 63.4| 4788
2011 94 1.244 49 122 10180| 61, 657 63.9| 4872
2012 9% 1.297 68 156 9551 72 410 64.3| 5052
2013 86 1.187 38 158 8534| 145| 706 64.6| 5088
2014 86| 1.205 27 96 9406| 111| 590 65.6| 5196
2015 86, 1.239 143 157 10624 | 126 357 65.9| 5244
2016 79| 1.172 290 171 9223 | 173| 554 66.1 5232
2017 70| 1.052 510 406 9156| 138| 697 66.6| 5385

HE7E HAE A4Sk 98l 21 ¥MEHlog transformation)S 519
tA8< TP BFeHet APHptY] 137 AXE & EPERHESY
| = A0E )Y A% 2 1) FAX
5 AR BAF AEQ] 2) A7t 1-&ETo] B oS 7= AL

B

W, 7H7E AE0] WMHE Soks A9 A4 mEe folsiA|

~{
&
o
s
rE
B
2
F
o
of,

Ol
s
=)
T

I 2 1-4-61 U509 =71 Hekgt

iy housing edu._ education | labor | job SR
_rate housing ment

2008 9 1192 | 4.094 | 5429 9.455 | 3.829 | 6.342 | 4159 | 8.461
2009 90 1.149 | 3970 | 5.328 9.497 | 3.850|6.469 | 4.143 | 8.446
2010 9 1.226 | 4419 | 5176 9.354 | 4.443|6.491 | 4.149 | 8474
2011 9% 1.244 | 3.892 | 4.804 9.228 |4.1116.488 | 4.157 | 8.491
2012 96 1.297 | 4.220 | 5.050 9.164 | 4.277|6.016 | 4.164 | 8.528
2013 86 1.187 | 3.638 | 5.063 9.0562 | 4.977|6.560  4.168 | 8.535
2014 86 1.205 | 3.296 | 4.564 9.149 | 4.710|6.380 | 4.184 | 8.556
2015 86 1.239 | 4.963 | b5.056 9.271 | 4.836 | 5.878 | 4.188 | 8.565
2016 79 1.172 | 5670 | 5.142 9.129 | 5.153|6.317 | 4.191 | 8.563
2017 70 1.052 | 6.234 | 6.006 9.122 | 4.927 | 6.547 | 4199 | 8.591

year | fertility income

83



A%} ARIBIS AT SOF HHHO| 0|2} T

ol @A AIHY] 7 A50] 19 o]F E4tol| {3t ATE XA &S
o A 9 Aslesl 34 NG Aoy RS, TAH Gzt o
A

SRS Fott NS R E5H FAx IS 9 18ES 7]‘1}% At
3} A% ¥ (generalized linear model)2] AJAE

AR Y (Poisson Autoregression model)(Fokianos et al., 2009)2 &85}
o} EolS AEI ARG S ARG o= A HARE SEHR 2E4heo]
BF E40t F'o]HE counto] et SHRA 0] Asiyon, F HARE A
T8 AAE Az o] EAE Htgstofof st 27] 3]9 E Y (auto-regressive
model)°] R37] wiZo|t}. 7] ASRFS Sl FF 3dte] H B 4

ot & ARk tieh AHBAE Aste]l AT ¢ S ASE dlTt

133 m-4-51 &% ZEM4E 0

Fertility Forecasting (2018-2020)

120

100

40 year fertility lower upper

2018 76 ) OB/
20 2019 75 56 96
2020 /) 58 96

2008 2009 2010 201 2012 2013 2014 2015 2016 2017 2018 2019 2020

fertility lower upper

Qo] IS g ZFS 53 20189 ~ 20209 7I7te] 2EARES o]&3t
Zo|t}. 201799l 707H4] EolXl 2E4ka-2 tha ¥hES £ 20199 FH 2020
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Abstract

Issues and Tasks of Early Childhood Education and
Care Policies in the Era of the 4™ Industrial Revolution

Changhyun Park, Nayoung Kim, Yujin Lee

1. Introduction

A. The need and purpose of research

O While emphasizing changes in education paradigm for future
generations that will lead the 4th Industrial Revolution, Korea is
preparing a national response to the continuing hyper-low birth
rate.

O There is a need for a new policy approach and research direction
for the birth and upbringing of our society based on extremely low
birth rates, together with the rapidly changing environment of the
4th Industrial Revolution.

O In this study, we are looking for ways to supplement the limitations
of existing methodologies through analysis using big data, and how
factors related to low birth rates interact in public opinion
participants' cognitive structures and link the factors that can

activate the quality of life.

O The purpose of this study is to find related issues and challenges
through big data analysis on childbirth and childrearing during the
4th Industrial Revolution period, and to build a predictive model for
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low birth policy resolution to lead future child care policies and

contribute to social awareness.

B. Contents of research

O Collecting data and establishing a classification system for social
big data

O Development of social big data analysis and predictive model

O Review and Suggestion of the reflux system based on the predictive
model

O Discover new policy issues and challenges based on big data

analytics

C. Research method

[0 Research on literature

- Reviewing prior research at home and abroad related to the 4th

Industrial Revolution

- Reviewing social big data research trends, research methods, and

statistical prior research

- Collecting domestic and international research data on birth and
child care

O Social big data analytics

- Conduct trend analysis, keyword analysis, and correlation network
analysis after collecting data on the fourth industrial revolution
uploaded online, low birth, birth, child care, early childhood

edcuation, child rearing

O Big Data Analysis
- Derive predictive models

- Quantification of key factors through machine running
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O Expert survey

- Conduct a Delphi survey to identify the predictors required to

develop a predictive model

O Expert Advisory Council and Meeting

- Conducts a meeting of statistical and big data experts to build and

utilize Big Data linkages

- Hold a meeting of experts to elicit factors related to childbirth
and childcare

D. Limitations of Research

O In this study, the scope of the child care policy was limited to the
low birth rate. Thus, kindergarten and childcare center policies
were less suggested, and although there were many advantages and

disadvantages in terms of policies on birth, child care.

In this study, the first and second data mining processes were
reflected in the results of surveys of big data experts, academia and
experts, which focused on the categories of education, genders,
jobs, labor and housing, which are the major impact variables that
affect low birth rates. Limitations existed at points differentiated
from other studies, for example, in the absence of income or other

categories.

As this research focused on online big data, there are limitations to
generalizing the results of the policy. To compensate for this, the
analysis results of big data need to be verified or compared by
profiling the actual numerical variables on the birth rate in the

future.

Although the term '4th industrial revolution' itself appeared
relatively rapidly after 2016, there is a limitation of the study in
that analysis was somewhat insufficient in terms of the relationship

with the parenting policy due to the ambiguity of the concept itself.
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2. Analysis of Big Data on Child Care Policy in the
Fourth Industrial Revolution

A. Flow of Fourth Industrial Revolution and Child Care Policy

O Government policy regarding the Fourth Industrial Revolution

- The 4th Industrial Revolution Committee under the direct
presidential office confirmed the '[-KOREA 4.0 Plan for the 4th
Industrial Revolution' (I-KOREA 4.0) in 2017 and announced it (the
4th Industrial Revolution Committee, the joint project of related
ministries, 2017b). Through the 4th Industrial Revolution response
plan, the government emphasized that it intended to implement
the 4th Industrial Revolution, which everyone participates in and
enjoys, and that 'people-centered' is implicit in the principle of
the 4th Industrial Revolution response plan (Committee for
Industrial Revolution, Jointly, 2017a).

O Government policy regarding low birth rate
- Establish a basic plan for low birth rate (from 1st to 3rd)

- The 3rd basic plan for a low-birth and aged society is aimed at a
happy society with the vision of implementing a happy sustainable

development society for all generations.

- As part of its strategy, we are strengthening youth employment
and housing policies, realizing social responsibility for the birth of
the increase of ovulation, expanding customized care and
education reform, and eliminating the harmony and blind spot of

family.

B. Pre-research on 4th Industrial Revolution and Child Care
Policy

O A Study on the Fourth Industrial Revolution and Early Childhood
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Education

- The 4th Industrial Revolution is linked to issues such as low
growth, low birth rate, education process, industry-academic
cooperation, new industries, labor reform, basic income, and small

businesses (Hong Jung-woo, Moon Hye-jung, 2017).

- Academic interest is growing in the transformation of the
education paradigm and the creation of new talent awards due to
the 4th Industrial Revolution.

O A Study on Big Data

- State-run research on education and child care suggests a method
for building and applying a theoretical foundation for utilizing big
data, or forecast or derive specific results through direct analysis
of big data.

- Construct algorithms that predict specific events or phenomena by

utilizing big data and develop relevant models.

O Study on childbirth and child rearing

- State-run studies on birth and child care focus primarily on

overcoming low birth rates.

C. Social big data analysis on child care policy during the 4th
Industrial Revolution (2008-2017)

O Construction of data marts

o Retrieving an existing prior study and creating a classification

system that categorizes factors related to birth and child care

- Collect research reports and academic articles found under
keywords such as '(low) birth rate', 'fertility' and 'fertility’ and
search for press releases and research related to keywords such

as '4th industrial revolution’

- Construct the classification system by selecting and extracting
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variables that correspond to each classification criteria after
finalizing the primary classification system for '(low) birth',
'rearing’, '4th Industrial Revolution', 'infant education' and

'rearing’.
0 Overview of the collection data

- Collect 10,675,342 items uploaded on the Internet search portal
Naver's blog, cafe, news articles, etc. using five keywords
extracted from the Internet search portal Naver after collecting
and reviewing social data collection keywords and channel

domestic and overseas prior research.

- Fire control extraction algorithm Extracts data that have been
refined to 1,000th place in the fire control, and analyzes the type

and categorization work.

- Data extraction and refining process Select whether extraction
keywords should be included for data that has gone through the
primary data purification process, then select data that is related
to five keywords and inject it into the final analysis.

O Extract analysis subject keywords and categorize categories

- In order to improve the explaining power of birth and

child-rearing phenomena, five topic keywords - ‘education
environment', 'gender culture', 'residential problem', 'labor
environment' - are extracted additionally and analyzed for big

data on social media using the data sets belonging to the subject

keywords.

O Social big data analytics
- housing problem

* After 2016, the importance of 'low birth', 'government',
'policy’, 'marriage’, 'job', 'life' and 'working class' was high,
and the housing problem was related to the 'birth/rearing'
category at 20.8%.
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* A word cloud analysis of keywords between 2018 and 2017
showed that 'low birth', 'government’, 'supply’, 'home', 'new
marriage', and 'birth' are related to housing problems, and 'low
birth', 'government’, 'new marriage', and 'home' are the most

important factors in the analysis of the network
- Educational environment

* According to the fire control trend analysis, 'education’ shows
a gradual decrease in the fire control ranking and frequency,
while 'low birth rates' and 'government'/policy fire control
(‘'social', 'support', 'welfare', 'policy’ and 'President’) are high
in 2017, indicating that the recent educational environment is
related to low birth problems and the government's policy and
welfare aspects (4.6% of households, 4).

* Similar to the analysis of the word cloud and relationship
network, 'Low birth', 'support’, 'government’, 'policy’, 'I' and
'birth' are higher than 'education’, and 'low birth' is a big part

of the correlation network analysis.
- Employment problem

* According to the analysis of trends in fire control, job-related,
employment/labor, employment forms and others were ranked
high until 2010, while 'low birth rates' increased since 2015
and even when categories were classified, 'birth/care’
accounted for the highest percentage of all topics, showing
that anxiety about employment and employment environment

are closely related to child care.

* According to word cloud analysis, 'job', 'low birth', 'support’,
'government’, 'job creation', ' youth', 'female' were found to be
the highest frequency, and 'occupation' was also the most

important factor in the correlation network analysis.

- Labor environment
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* Analysis of trends in fire control and word cloud revealed that
'children's vacation' is high over the past 10 years. Even when
topic language is categorized by category, 'holiday/holiday' is
the highest rate at 43.2%. After 2016, topics such as 'Men,
'Daddy’, 'Children’ and 'Japanese-family compatibility’ topped
the list, showing that men's interest in and participation in

childrearing and work-life balance began to be valued.

* Results of word cloud and network analysis show that 'parents’,
'workers', 'children', 'children's', 'rearing leave' and 'payment’
are closely related to the birth and upbringing of the caregiver

workers
- Gender culture

* As a result of analysis of trends in fire control, topics such as
'sex discrimination’, 'sex equality’, and 'fertility’ have been
consistently ranked at the top over the last 10 years, and 'low
birth rate' and 'birth' have been ranked at the top since 2016.
In the fire control category, 'positive equality’ is the highest
with 26.6 percent, and 'birth/fertilization' is also the same level
with 22.6 percent, which suggests that awareness of gender
inequality and disadvantages are linked to childbirth.

* Results of word cloud and network analysis show that 'female’,
'low birth', 'birth', 'male’, 'marriage’, '(sex) discrimination' are
high, and 'female' is linked to ‘'fertility’, 'housewife' and
'discrimination’ to indicate that the burden of women's
childcare, family, and discrimination in the labor environment

is affecting the birth of women.

D. Big Data Forecasting Model for Low Birth in the Fourth
Industrial Revolution

O Verification and extraction of key variables through machine

learning
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Derive variables by using machine learning techniques for data

sets extracted through morpho analysis and category classification

As a result of applying the random forest model, three of the five
keywords - 'Gender culture', 'Housing problem', "Work environment'
and a combination of 'Education environment 3 housing problem'
and 'Education environment 3 labor environment' appear as

independent variables that describe the birth environment

O Establishment of predictive statistical models and verification

through simulation

@)

Application of data processing and analysis results in conjunction

with predictive models

Predicts and interprets changes in birthrates by applying four
categories of topics: housing, housing X education, employment

and labor environment to the predictive model.

If a predictive model has a response variable with a probability
and a probability rate and an annual employment rate and an
income per household is added to the explanatory variable, only
‘residential x-education' and annual employment rate show

significance in the model

Using the Poisson automatic regression model based on
'residential X education' and annual employment rate, it is
estimated that premature birth rate will stagnate at a lower level
in 2019-2020 after a slight rebound. This seems to be due to the

recent slight improvement in employment rate.

From the big data prediction results, we can see that measures
should be prioritized for various issues arising from the
interaction of housing and education problems rather than simply

increasing income or employment rate.
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3. Issues and Tasks of Child Care Policy in the Fourth
Industrial Revolution

[0 Issues of parenting policies focusing on improving the

residential-education environment

o Understanding the conflict structure by analyzing key words of

residential-education environment

- As a result of semantic network analysis on 'housing problem'
and 'housing problem 3 education environment' categories, the
main focus is on the need for government policy support

around 'low birth rate' in the middle

- Meaning network analysis shows that 'unsatisfaction' and
'household debt' in the workplace and housing space are
typically derived from keywords with high parameter values,
and that 'unsafe' keywords are linked to 'young' and 'new
couples' meaning that giving up marriage due to unstable
environment can be a major factor in low birth and conflict

environments.

- (Low) income is directly linked to 'household debt', which
indicates that household debt problems associated with housing

include income problems and housing issues include jobs.

- Structured semantic clustering, 'female' clusters have issues
such as 'residential’, 'job position' and ‘'adult' associated

'hardening' directly with 'private’ and 'cooperative’

- For a 'child' cluster, it includes related terms such as 'child’,
'burden’, 'economy', 'education' and 'private education' and
refers directly to 'housekeeping costs' and 'private education

costs' similar to machine learning outcomes

o Relationship between the 4th Industrial Revolution and the

Residential x educational environment: Smart City

- Based on Google Trend, domestic "smart city' search trends
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from 2016 to 2018, related searches are increasing gradually

- As a result of semantic network analysis of related documents
that include keywords for "smart city" over the past three years,
'game’, 'technology' and 'business' are highlighted in terms of
frequency, but 'platform’' and 'development' are the main

medium of interest on PBS

- If you look at the topical cluster network, discussions about
'Smart City' were linked to 'enterprise’ and 'technology' topic

clusters

- Discussions in Korean newspaper articles on education and
childcare environment linked to smart cities are focused on the
interests of companies. Based on foreign media text analysis
during the period, the technology and services provided by
companies are designed to influence the 'life" of people and
the functions expected to be different from the domestic

media.

- In regard to the use of smart cities and future technologies,
consideration should be given to the possible changes in the
educational environment and the lives of people in cities with

new technology environments.

- The importance of the physical education environment, such as
school districts, can be weakened, and new Al-focused mobility
can lead to mitigation of housing trends or regional

de-collections.

- Need to re-evaluate the socio-economic potential of the Fourth
Industrial Revolution on the reality of housing-education in
Korea and draw a viable strategy.

O Issues of parenting policies centered on quality of life

©o Two Delphi surveys conducted for 40 experts on low birth and

child care
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- In the first survey, five factors (education, genders, housing,
jobs, and labor) that were related to the low birth rate were

investigated.

- Based on the results of the first survey, the importance of
policy measures to overcome low birth rate by 5 factors is

corrected.

o After calculating the observed values, means, and standard

deviation for determining the importance of each question and
each question, calculate the coefficient of variation (CV) for
comparing the relative scatter between the questions, and
calculate the content validity ratio (CVR) for determining the

validity of each question.

o Results of the first Delphi survey

- According to the first Delphi survey, 92.5% (37) of experts
agreed on whether the five factors (housing, education, jobs,
and labor genders) account for the low birthrate, and among
them, the 'job' problem was recognized as having the greatest
influence on the low birthrate. The 'Gender x Labor' and
'Education x work x work' were the highest for factors where

interaction between factors is likely to affect low birthrates.

o Second Delphi survey results
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- In the second Delphi survey, we looked at the priorities of
importance of five factors. In the case of housing, we looked at
'stable housing', 'joint rental housing expansion’, 'building a
friendly urban environment' and ‘'education' problems,
'strengthening public education for preschool and children’,
'increasing quality of preschool and children's homes', and
'extended childcare leave' on the day.Important options include
gender, maternity leave and parental leave system, and

guaranteeing continued employment of women.



Abstract

O Possibility of building a smart-based social childcare community

o Given the relationship with the Fourth Industrial Revolution, the

synchronization of housing and education was important in big

data, and these issues need to be considered in recent years.

In contrast to overseas cases, discussions on smart cities in
Korea are mainly focused on cutting-edge technology. There is
a high possibility of inequality, mainly linked to keywords such

as campus, apartment and Gangnam.

There are arguments that when considering changes in housing
and education, the problem of parenting should be considered
by linking it to the quality of life. In other words, it is also
persuasive to argue that technology, human beings, and
well-being should be solved.

Planning child-centric, play-oriented, and child-friendly smart
cities and building a joint child-rearing system using

state-of-the-art technology can be a good example.

Through information and technology innovation, we can reduce
child care costs by sharing child care information, space and
toys, link social joint childcare and play groups, and create

smart cities that improve the lives of residents.

o As a teaching method for developing creative talents, learning

effects can be improved by utilizing state-of-the-art equipment.

Teaching methods, robot-based education, STEAM education,
etc. are likely to be important based on core competencies for
creative human resources development during the 4th industrial

revolution.
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4. Policy Suggestions

O Direction of policy

o

@)

o

o

Removing income and class gaps by securing publicity in

housing-education

Improving the quality of life of the people by resolving the crisis
factors in terms of housing/education/job/labor/gender

Securing an accessible digital and technical network

Preparing for the 4th industrial revolution by fostering creative
core human resources and innovating education for the future

society

O Policy challenge

@)
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Addressing the social crisis factors: housing, education/care, jobs,

labor, and Gender

- Significant expansion of public rental housing to reduce

educational gap

- Reinforcing public character of education and education by
establishing a seamless integrated child education, child care,

and school care system

- Active support for smart work/television/living in public offices,

maternity and paternity leave

- Improving the flexible working system, quality and work culture

without distinction
- Eliminates gender wage gaps and supports various family types

Response to future social changes: fostering creative key human

resources, innovating future education

- Expanding diverse education courses where freedom of play

and experimentation is alive

- Innovation in future education: Establishment of education
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innovation system for kindergartens, childcare centers, and

schools

Technology and industrial innovation: establishment of smart

childcare network

- Connection and integration of super-connected intelligent

childcare information network

Establish a joint child centered smart city network (playing,

space, and toy sharing)

Establishing a teleworking, smart working system

Support for R&D related to smart, co-parenting, and networks
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