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2) Results are unstable in the presence of local collinearity as indicated by a
condition number greater than 30. Condition numbers indicate how sensitive
a linear equation solution is to small changes in matrix coefficients.
Individual feature results when the condition number is greater than 30 are
not included in the wvariance of the parameter estimates; this impacts
standard error diagnostics, global sigma, and standardized residuals.
http://webhelp.esri.com/arcgisdesktop/9.3
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H 12, 20104 Q17 - AE H4 GWR/OLS =AA 1}
0104 — GWR (N=252) OLS (N=252)
Min Mean Max Std. Coeff SdE t
Ao 121 151 1.92| 022| 156| 0.04]| 31.61%
olpYT | —0.26|-0.16|-0.07| 0.01| -013|  0.03 | —4.68
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RIS | —0.47 | —0.42| 038 | 0.02| -0.45|  0.05| —8.73x
2
= BHA AIC —149.60 —144
s | R’ 0.58 0.53
238% | r2, 0.61 0.53
g Jarque—Bera 199.70%*
ﬁ;j White_Test 30.04%x
12, | Mutticollinearity Conditional Number 28.47

% p<0.05, ** p<0.01
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-1N

* p<0.05, ** p<0.01
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Abstract

Myunggu Jung
Department of Public Health
Graduate School of Public Health

Seoul National University

Background: After Total Fertility Rate dropped below to 1.3 in
2000, South Korea is experiencing long-lasting lowest low fertility
phenomenon. Although South Korea government attempted to address
low-fertility challenges with a series of measures aimed at boosting
TFR, the record showed 1.17 in 2016, which was one of the lowest
figure in the world. Interestingly, geographical fertility disparities were
wider since 2000. Recent South Korea studies and research on
low-fertility in South Korea are identifying the important role of
regional government and suggested regional-oriented policies has to be
further initiated. Therefore, this research focuses on regional fertility
differences, but research was motivated from a question that areas
with similar fertility level might be geographically neighbored or
clustered. In other words, spatial effects or spatial auto-correlation

may lead to regional fertility difference or even enlarge it.

Objective: The purpose of this study is adopt a quantitative
geographical method in order to investigate, firstly, whether regional
fertility was spatially auto-correlated with statistical significance, and,
secondly, what were the determinants of regional fertility difference in
2010 and 2015.
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Method: This study used 2010/2015 Korean Vital Statistic released
from KOSIS(Korean Statistical Information Service) and 252
aggregate data of Si, Gun, Gu administrative areas were collected for
analysis. TFR as a depend variable, and relevant variables were
selected from 4 categories (demographic-marital characteristics, regional
economy-parenting support, gender and elder)were selected as
independent variables. With global regression model, such OLS
(Ordinary Least Squares), spatial autocorrelation could not be handled
efficiently, which often leads to wunreliable inferences. The recent
development of spatial statistical analysis has allowed the above
methodological problems to be overcome and enabled quantitative
observation of spatial effects. Hence, the Geographically Weighted
Regression (GWR) model was applied to assess the heterogeneity of
the relationship between regional fertility levels.

In order to investigate auto-correlation of regional fertility, Moran’s
Index and Getis-Ord Gi* score (known as Hot-spot analysis) were
used, where Moran’s Index verifies global spatial autocorrelation and
Getis-Ord Gi* score shows local spatial autocorrelation. Then,
geographically weighted regression was applied to explore determinants

of regional fertility differences.

Result: Regional Total Fertility Rate of 252 administrative areas in
2010, 2015 showed spatial autocorrelation globally and locally. Global
spatial autocorrelation of regional fertility was detected with higher
than 0.3 (p<0.01) Moran’s Index, indicating high fertility clusters near
other high fertility and low fertility clusters near other low fertility.
Local spatial autocorrelation of regional fertility was explored with
Getis-Ord Gi*, and the result showed that high and low fertility rate

cluster spatially, in particular high fertility in metropolitan cities and
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low fertility in north and south-west areas.

Geographically Weighted Regression model showed that among
demographic/marital  characteristics, variables related to female
reproductive ages caused regional differences of fertility in 2010 but
its impact faded in 2015. Of gender variables, the influence of
employed female population ratio on TFR regionally and widely
varied. Surprisingly, its influence showed negative in some areas and
positive in particular areas. The fact that the strong impacts of
Housing Rental Price on TFR were consistently detected in Seoul
metropolitan areas in both 2010 and 2015 may have resulted in
regionally similar patterns of fertility changes along with the effect of
strong autocorrelation of Housing Rental Price. In comparison with
OLS Model, the Akaike Information Criterion(AIC) decreased and
adjusted R squares increased, which means the quality of statistical

model improved.

Conclusion: This study used a quantitative geographical method to
investigate regional fertility difference in 2010, 2015 South Korea.
The result showed that regional fertility levels were spatially
autocorrelated with statistical significance and the same independent

variables had spatially different effects on fertility level, which is very
likely to result in regional fertility difference in 2010/2015.

Keywords: Total Fertility Rate, Low fertility , Regional fertility
difference, Geographically weighted regression, GIS,
Quantitative geography, Spatial analysis

Student Number: 2015-24081

_79_



	제1장 서론
	제1절 연구배경 및 필요성
	제2절 연구목적

	제2장 문헌고찰 및 연구가설
	제1절 문헌고찰
	1. 출산요인 선행연구 검토
	2. 지역별 차별 출산력 선행연구 검토
	3. 지리가중회귀 모형을 활용한 선행연구 검토

	제2절 연구가설

	제3장 연구방법
	제1절 연구자료 및 연구지역
	1. 연구자료
	2. 연구지역

	제2절 연구변수
	1. 종속변수
	2. 독립변수

	제3절 분석방법
	1. 연구대상지역의 일반적인 특성 및 기초통계분석
	2. 상관분석
	3. 공간자기상관 분석


	제4장 연구결과
	제1절 연구대상지역의 일반적 특성 및 기본통계 분석결과
	제2절 상관관계 분석결과
	제3절 공간자기상관 분석결과
	1. 지역별 출산율과 관련변수의 전역적 공간자기상관 검정
	2. 지역별 출산율과 관련변수의 국지적 공간자기상관 검정

	제4절 지리가중회귀모형 분석결과
	1. 연구변수 선정
	2. 인구·결혼변수와 지역출산율 관계 분석 
	3. 여성관련 변수와 지역출산율 관계 분석
	4. 지역경제 및 출산환경 변수와 지역출산율 관계 분석
	5. 노인관련 변수와 지역출산율 관계 분석


	제5장 결론 및 논의
	제6장 연구의 한계점
	참고 문헌
	Abstract


<startpage>11
제1장 서론 1
 제1절 연구배경 및 필요성 1
 제2절 연구목적 6
제2장 문헌고찰 및 연구가설 7
 제1절 문헌고찰 7
  1. 출산요인 선행연구 검토 7
  2. 지역별 차별 출산력 선행연구 검토 8
  3. 지리가중회귀 모형을 활용한 선행연구 검토 12
 제2절 연구가설 14
제3장 연구방법 15
 제1절 연구자료 및 연구지역 15
  1. 연구자료 15
  2. 연구지역 15
 제2절 연구변수 16
  1. 종속변수 16
  2. 독립변수 17
 제3절 분석방법 20
  1. 연구대상지역의 일반적인 특성 및 기초통계분석 20
  2. 상관분석 20
  3. 공간자기상관 분석 21
제4장 연구결과 33
 제1절 연구대상지역의 일반적 특성 및 기본통계 분석결과 33
 제2절 상관관계 분석결과 38
 제3절 공간자기상관 분석결과 39
  1. 지역별 출산율과 관련변수의 전역적 공간자기상관 검정 39
  2. 지역별 출산율과 관련변수의 국지적 공간자기상관 검정 42
 제4절 지리가중회귀모형 분석결과 50
  1. 연구변수 선정 50
  2. 인구·결혼변수와 지역출산율 관계 분석  52
  3. 여성관련 변수와 지역출산율 관계 분석 56
  4. 지역경제 및 출산환경 변수와 지역출산율 관계 분석 60
  5. 노인관련 변수와 지역출산율 관계 분석 64
제5장 결론 및 논의 68
제6장 연구의 한계점 71
참고 문헌 72
Abstract 77
</body>

