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(1) The Impact of Development of Naepo New Town on Neighboring Cities

The impact of development of
Naepo new town on neighboring cities

Jun-hong, Im

opffy )

=)
\{Vd/,@

Naepo new town (100,000residents/by2020)

Contents .

1. The background and objective of this study
)2. Data and the method of analysis
03. Empirical results

)4. Conclusion

The background and objective
of this study

01, The background and objective*orthis study
01_1 The background

2 reasons for developing the Naepo new town

wTo move Chungnam provincial office into the border of Chungnam
( from Daejeon to Chungnam )

yTo realize balanced growth in Chungnam

decided
to develop Naepo new town

[ Positive ]
Many people expected
Hongseong and Yesan to grow together

[ Negative ]
Naepo new town would have
a negative effect on nearby cities

Balanced growth VS Donut phenomena

LR}

mmcm
01, The background and objective™orthis study

01_1 The background

Peoples’ worries are becoming a reality
As seen in the newspapers, experts are worrying

i 1. 121912} 21212} 1. [ of 19} Spro R SIZEN? | oA
| Sx(E TE- K2 "
Local governments made a task force team
to minimize the negative effect
e Aur171905, 84 ofolclol 207 21l
e v 0t s e 54 -

LEAZA|
$71017t 7181215t
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01_2 The purpose

To empirically evaluate how the development of Naepo

would affect the nearby cities Data and the methOd
of analysis

ﬁ How many people from nearby cities would move to Naepo?

ﬂ What are the motives of the people to move there?
* Especially, the satisfaction with the residential environments will be analyzed

w What the local governments have to do?

——— 07/25
02_1 Data 02_2 Process of analysis

o The empirical analysis : survey on 456 residents of Hongseong and Yesan

-

Precedent study
analysis

-

Purpose of study

J Data and method of
analysis

/ F"ﬂL’ | L snalyses

0 Variables selection
(25 variables)

e

o The survey is asking

- Intention of moving into Naepo

- The degree of satisfaction with

residential environments ) A
) y T [Residential satistaction Anilysis of
- Preferences on housing types Y, s analysis of main migration
determinants i i

— 5 factors,
ZE,

. . convenient
02_3 Input variables selection & factor extract 024 Factor arjalyses Tacltios housing safety  JAccessibilty

T cars 3 % o i T
wolte I3 oo 22 o5 ~on
ot toiiies 7z e oz 167 ~o0
I e e Wedcalsenics R ~i0s ED ) B
! Literature } 1 Residential survey E 1 Chungnam social survey Educstion R 045 055 128 o7
! : 11 ¥ chuRatam BrOVItGE) Shoping o ~on ) o ED
i review i (central government) H [( g [ ) 25 . - = = =
iy i o s o Kl
selection l 5electianl measure lse/ectian ‘Atmospherc enviomment oot 52 o5 o 65
Sol emimnent o rar o g o
5 Nators smwrommert i Rz o = ~o
{'In the survey: e T = s = o
i Housingsize o0 ] o 060 R

Ve e o 5 i . 5 5 e
! Satisf: ) with dential (by 25 variables) } Housing siustr 3] o 7 = =
\ / Housing fecily 7 ~ws 2 ) )
Hovarapn £ o 3 a7 a8
‘l extract Fire safety = w6 = 15 =3
Tratto sakly 0% I3 KE) 7o o
Safety of building 430 142 A7 463 057
Pubic sakty o i = i %
5 factors : Factor analysis & Regression analysis Slesribess =015 e st L3 il
Farns ~ow o7 o e oo
« Factor Rotation Bos £ =) ~oen 7 35
Varimax method 280 087 081 153 675
Commuter time -,155 139 146 -012 564
Figervake a7 BT 20 2o =
Variation(%) 198 133 a8 9.0 78
Cumulatve varistion) 198 X s s £

1 —— s 12/25

02_5 Regression analysis : GLMM

o Regression analysis_ GLMM(Generalized Linear Mixed Models)

To find the determinants of migration intention . .
1 used regression analyses, especially GLMM. Em p| rlcal resu |tS

Equation 1 is the usual regression equation for GLMM.
Response variable J; fredfacorX1,..., X p, Variate factor 24 1, ..., U p
Yilur~ 6 i, é1)
Yi= M1X 1 response, Ui={q X 1 Vaistevector, @; = Scaleofthe distibutionof G

(Equation 1)

Ui ~N(O, V)

Xi =Pi XP Matrixmodel , B = PX 1 Coefficient vector ,
Zi = Ni X @ Matrixmodel , Ui = @X 1 \Variatevector, ¥V = g X g Variate vector

X oy;=agt A8+ Cy + € —mmmmen (Equation 2)

13/25




03_1 How many people plan to move ? 03_2 Who would move ?
9 62% of survey respondents wanted to move to other areas - Wage earners - Parents with pre-school - kid
- from that 47% are thinking about moving to the Naepo - Short term residents - People in 20's and 30's
@@ Migration Intention ee
NoGo | vESGa | x2 NoGe | VESG) | x=

Mail 614 386 Under 2 86 214
) gender — = S ™ Nomberof [~ = | e

35% are pl‘annlng to move TR P %0 Over 4 55 a5
within 2 years ey e == With Kid Yes e 658 | 31555
e o o = 56.434- | | /oreschool kid [ 679 21 -

e -
S 09 Y With elderly :‘“ ;;: Z: e
o ]

wAQE over 60 874 126 Topesof — w5 =2 o
age eamers wr 59.3 housing

Private business Exmershld Fent b =

(retailers, sales) - *2 23 Apartment X 5.0
occupation retallers; = Housing e - - 9281
i etached house *

Migration intention Migration intention Holaeyhies =1 B8 types bl &7 3

0 other areas N Student, Etc, 8.0 170 T i =)

2 o Naenonewtown Under Imillion won 15 %5 . - .
Tmil~2milian won 50 50 Residetice o i) 1 B
income . L period S-1oyrs 6.2 %8

Sl prmor Wi B b Mors than 10yrs | 182 2.8

Over 3million won 586 414

03_3 Why they want to move ? 03_3 Why they want to move ?

© Which residentic are so i Y to cause o Relationship between residential satisfaction and migration intention.
the residents to move out

Degree of migration intention

< Influential Factors on residential satisfaction > < Influential Factors on migration intention>
Vodel Tem  WCoeficient | St t Model Tem [P Coefficient § Std Eror t coefiicient Sq -~% ilitii
fodel Term oefficier Eror oeffici i 27 Conven, &f facilities
Intercept 3.400 0.184 18,5034+ Intercept 1.329 083% | 1592 I ® \ . .
- I Main determinants
convenient || convenient | 000 R — 04 A I
s 0.295 0029 | 102480 Tacilitios: . . . | '
envionments | 0.187 0,030 6.251 environments i 0.081 0120 | 0678 . = @safety
ccessitjity housing
- N S 59
housing | 0.200 0025 | 125140 heusing 0.243 o | 2142 ° pr
02 . .
safety 0.192 0024 | 8113w — 0.324 0117 | 27600 g We have to improve 3 main factors !!!
accessibility L 0.101 0023 | 4346me accessibily | 0.254 0114 | 2234 o1 i
Environments
Statistics Statistics ’ e
Probability. distributi coefiicient
Bayesian = 710,312 / Residual Estimate = 0,227+ Bayesian = 2,143.356 "‘f’;"o'mzl S o0& X
Coreded MocH F=5083(S=000) /Probeby dioion :normel Accuracy = 73.9% Ur"k e Lo 2 o e 0 o L)
Link function : Identity Conected Model F=3,762+++ ) S: with
~ Dependent variable - residential environment satisfaction(Likert scale) = Dependent variable - Migration intention (¥es - 0, No 1)

a balanced growth in Chungnam

The largest development!

Conclusion

-What do you think?-
The results of the analysis

47% People that are thinking about moving to the Naepo
in‘e e o ... e o o

* Recently people are reserving to move into Naepo new town apartments
+ The 60% of the apartment buyers are from Hongseong and Yesan

intel People in20" &30 The younger are leaving
to

How can we reduce the negative effect ?

Peopl i i 7 ;
inte?ni Children The children are disappearing -n eration
What dO yOU thlnk? + Hongseong and Yesan : Residential environments have to be improved.

¥'convenient facilities
If this becomes a reality @ v'Safety
v Housing
V + Local governments : Focus on wrban regeneration

: rather than urban development.
-@t phenomena -Iocal governments

Naepo development 0@l 4 Prevention of
onut phenomena

It would lose its vitality

© The young and the elite leave the area o © The purpose of Naepo development was balanced growth in Chungnam
= Therefore, we must make action plans to grow together.
21/25
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Attached
information

What is the meaning of Naepo?

+ Chungnam is historical place of culture of Baekje, Kiho and Naepo.
* Naepo means the local culture of Joseon Dynasty period.

« It's location is today's location of Hongseong and Yesan.

« It's named through the public naming contest.

* Naepo new town

ean

A

LA ERHAE

syums

Why was the factor analysis chosen?

2 reasons why I chose factor analysis is
- To minimize the number of variables(factors) : 25 variables > 5 factors
- To use independent variables in the next analysis method GLMM
* Because, this way can solve the problem of multicollinearity in the regression analysis

classic =2, f +m,
rench= Ao f + 1,
english =4y +1
math =2 f +14
discover =Asf +ns
music =26+

Why was GLMM chosen ?

GLMM is similar to regression model and logistic regression model,
but the difference is as followings.
1. GLMM allows us to perform various analyses by changing the scale freely.
2. GLMM is that we can control for other variables.
For example, the statistical difference across regions caused by sampling can be controlled for.
In this study, the regional difference between Hong-seong and Ye-san can be controlled for.
* SPSS program made analysis easier than other difficult advanced statistical programs.

Why balanced growth in Chung-nam?

Not only national balanced growth is important, but also balanced growth in Chung-nam
The problem is that cities close to capital area are developed,
but cities away from capital area stopped growing.

S2uzt 2127008
52,160,065%
] | 2E3 HIHEOIY)
30,000,000 LEND > HAENOI | 1 26,700,74294(51.2%) 2
253024259 > 254340940 | | - HSCH : 5ASALE
, i i
25000000 ‘4, — Legend
] HeEN HIEQ06Y — zasz
20000000 1 5
i

| ES

I

0 5 10 15 2 2 30
—RENUR —HFERTR
g ; htpy/kosiskr (20144) . 835 BAAISANE YT ARy

Population change in capital area and non-capital area

E Y]

Population change in Chung-nam(2010~2040)

What do local governments have to do? action pians

Local governments have not taken action but just worried.
Action plans must be made and implemented.

For example, specific plan must be made to improve residential environment and
increase the job opportunity related to Nae-po new town.

For example,

Hongsoeng and Yesan have to find right plan to improve residential environment
as in the chart.
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(2) Influence of In-Vehicle Real-Time Traffic Safety Warning Information on
Driving Stability at Limited Signal Visibility Approach

I!ifluence of In-Vehicle Real-Time Traffic Safety Warning Information
l on Driving Stability at Limited Signal Visibility Approach:
Use of'Ordered Probit Model

Wonchul Kim, Ph.D
ChungNam Institute

Contents

Introduction
Backgrounds
Data Collection

Utility of In-vehicle RTSWI

Driving Stability Risk Model
Incorporating Short-Term Memory

Conclusions

Introduction

1 | Preface

W Cause of Traffic Accident
- Interaction of extraordinary geometry, driver error, and vehicle problem
- Accident frequency to be 52% higher at sites with sight distance restrictions
due to vertical curvature than at control sites - TRB (1987)

B Road safety strategies
- Generally, 3E (Education, Enforcement, Engineering)
—> Recently, applications of Intelligent Transportation System

B Smart 2-miles Hiroshima ITS project
- Commenced in 2006
—> Improving traffic safety at signalized intersection
-> Provision of In-vehicle Real-time Traffic Safety Warning Information (RTSWI)

Introduction

2 | Purpose of Study

B Evaluating the effectiveness of In-vehicle RTSWI
-> Driving Stability Risk Model
- Utility of the in-vehicle RTSWI incorporating driver’s short-term memory
B Our research hypothesis
-> In-vehicle RTSWI will improve traffic safety at signalized intersection by means of
reducing the driving stability risk

Backgrounds

1 | Importance of Speed Deviation

B Use of speed deviation as a surrogate for accidents
-> No accidents records (in preliminary road design level)
-> Often used in practice for evaluating the consistency of a geometry design
- Criterion [ and I (i.e., 10km/h deviation) is well recommended for transportation
engineers in some Europe countries, Japan, Hungry, and Isracl

M Road safety depends on the magnitude of speed deviation
-> Solomon (1964) , Cirillo (1986)

- The lowest accident rate occurred within a speed range “15% to 20%” higher than the
average speed
-> Recently, Gaber et al. (1989)
- Crash rates increase with speed variance
-> Gaber et al. (2000)

- Crash rate increases as of speed increases for all flow rates

Backgrounds

Speed of #13 driver

Speed of #1 driver

Points in time of detecting driving speeds each driver

Traffic operation factors, Geometric factors, and Environmental factors varies in each road section

Backgrounds

Ordered Response Probit Model

Data Collection

M Area & Time
—> November 21 (Tuesday) - 27 (Monday), 2006, Hiroshima City, Japan

B The west approach of Hiranobashi-higashi intersection
-> Signalized intersection approach with a limited traffic signal visibility
-> Bride structure
—> Crest vertical alignment being a crest at 120m from stop-line
—> The most jeopardize signalized intersection in Hiroshima City

Q=< H - -

(i) General view of the approach (i) flow into the intersection from the approach




Data Collection

W Scenarios for the RTSWI provision

azes W
Driver cannot see the signal indication 7

Stop-line 120m 190m

—— H_j
Signal indications would
dffect on drivers’ driving behavior

No influence of signal indication

Data Collection

B Experiment design
- Participants
- 14 young drivers (13 Male, 1 Female) having a year more driving experience
- Two drivers were allowed to driving a day
-> Driving route
- 7 intersections along 2-miles strength on “route 2” in Hiroshima City

27—+ 22 VIEE

s000m

Driving route “route 2”

Data Collection

B Apparatus
- GPS to support to gathering data by 0.1 sec
- HMI (Human Machine Interface) to provide voice and image information
-> Cameras to tape a driver’s face and the scene of jeopardize traffic situation
-> HUD (Head-up Display) on windshield with the same level of drivers eyes
-> Speed, de-/(ac)celeration, lateral de-/(ac)celeration, gap distance, brake pressure,
de-/(ac)celeration pressure, handling pressure, position of probe vehicle, etc.

(i) Probe vehicle (ii) HUD Image

Utility of In-vehicle RTSWI

Importance of the Utility of in-vehicle RTSWI

B Effects of Traffic Safety Warning Information (TSWI)
-> Carson et al. (2001) for ice-accident
-> Al-Ghamdi et al. (2004) for camel-vehicle collision
-> Charlton (2007) for countermeasures in horizontal curve
-> Al-Ghamdi (2007) for fog warning system

B Utility of In-vehicle RTSWI
9

- Inversely, the value of the TSWI might be worthless, if drivers forget the information
-> Same situation holds in provision of the in-vehicle RTSWI
=> In this sense, it is reasonable to assume that there is

Utility of In-vehicle RTSWI

Assumptions for the Utility of in-vehicle RTSWI

B Short-term memory (or working memory)
> Ogden (1995) - Lay (1986), Wickens ( 1984), Cumming (1964)
- Short term memory is requires
-Ithasa and information is lost after unless it is actively
reinforced by repetition or by use in some other activity
- Information cannot be recalled once it has faded
- Information in the short-term memory

W Assumptions for the utility of in-vehicle RTSWI
(A) Utility of the in-vehicle RTSWI reaches its

(B) Utility of the in-vehicle RTSWI
(C) Utility of the in-vehicle RTSWI
D) utility of the in-vehicle RTSWI is approximate to

Utility of In-vehicle RTSWI

Dummy curve, existing method

Utility

Maximum

Utility of In-vehicle RTSWI
Specification of Utility function of the in-vehicle RTSWI

B Candidate functions for utility of in-vehicle RTSWI
-> Parameters were endogenously estimated from the data

Linear function with (-) slope

Polynomial function with (-) slope

Exponential function

Normal density function

Driving Stability Risk Model Incorporating
Short-Term Memory

B Specification of a model build
-> 4836 observations
- Non-stop behaviors
-> Estimating the influence of the in-vehicle RTSWI on the driving stability risk
- Ordered response probit model

B Employed variables
-> Traffic operation factors
- Geometry factors
- Environmental factors
- Driver factors
-> Provision of the in-vehicle RTSWI (dummy variable)
-> Utility of the in-vehicle RTSWI (the normal density function)

B Estimation
-> Maximum Likelihood method
- TSP 5.0




Variables Definition mean
Traffic operation factors
Speed difference Absolute value of the difference between current speed and pastspeed [knvh]  0.169

Distance from the rear end of preceded vehicle to the front end of the probe

0.03
vehicle divided by 1000 [m] 0:034

Gap distance
Geometry factors

Signal visibility Ability of drivers to see the traffic signal indication
Sig y o

ibility (190m from the stopline); 1 = limited]
Vertical grades Absolute value of vertical grades divided by 10 [%]
Environment factors

- oz The condition of road surface when dri was performed on the subject road
Road surface

Time slot 2 B R 8 adzy 491 0.500
[0 g ]

ecording the scene either weekday or weekend
1 =weekend (holiday)]

Driver fuctors

Utility of RTSWI

B Estimation results

Existing method Proposed method

Variables
oo

ion of in-vehicle RTSWI —10.626
(for short-term memory)

Observations

Speed difference

bl (for driving stability
Log-ikelihood (LL) with zero coefficients
Log-likelihood (LL) forestimated model
Adjusted R-squared
Aakaike’s Information Criterion (AIC)

Driving Stability Risk Model Incorporating
Short-Term Memory

M Elasticity
- All estimates (absolute value) are significantly less than one
- 1% change in continuous variable will lead to small change in the driving stability risk
- 1% increase in the gap distance between cars (or utility of in-vehicle RTSWI) will give
a larger increase in the probability of low than that of vertical grade
W Gap distance
-> Needs to see car-following aspect
Continuous variables v
high
1% increase in speed difference 0.005 0.088
848

Driving Stability Risk Model Incorporating
Short-Term Memory

B Probabilities of driving stability risk
- Sensitivity analysis was performed by controlling the utility of the in-vehicle RTSWI,
while taking a value of zero for all discontinuous variables and average values for
other continuous variables
-> Low, medium, and high driving stability risk are 0.403, 0.426, and 0.171 when the
in-vehicle RTSWI is provided.
0.430, and 0.392 respectively

-=-Low -o-Medium -+- High
L 5000000000000000000004

T
L

ol

10 20

lapse of time (sec)

Conclusions

B Use of Ordered Response Probit (ORP) model
-> It is an appropriate evaluation model for traffic safety using driving speeds in case of
no traffic accident data
= Our proposal can be used for assessment of the effectiveness of ITS applications in
terms of traffic safety analysis

W Concept of Utility of in-vehicle RTSWI
- A type of exponential function can relax the assumptions for utility of in-vehicle RTSW
based on the characteristics of driver’s short-term memory in driving condition
- Provision of in-vehicle RTSWI give a positive influence to traffic safety but its capacity
is not long
=> Elaborate analysis is possible compared to the existing method, which can produce more

exact analysis results

- 11
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