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Analyzing Factors Affecting Duration of Below the Minimum Housing
Standard Using Cox Proportional Hazard Model
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Abstract

This study aimed at analyzing the decisive factors affecting the poverty-exit duration of below the minimum housing
standard using the cox proportional hazard model. Empirical results showed that middle-aged and elderly people
were more vulnerable to escape from below the minimum housing standard than younger. In the case of housing
tenure type, it was found that the poverty-exit duration of below the minimum housing standard for the homeowners
was shorter than the renters. For the welfare policy, it was confirmed that direct housing support was the most
important factor to reduce the period of escape from housing poverty. In addition, the direct housing support was
more effective than non-housing support or housing finance support in order to reduce the poverty-exit duration
of below the minimum housing standard. These results suggest that the direct housing support policy may be more
effective for reducing the poverty-exit duration of below the minimum housing standard in the short period.

Moreover, this study also pointed out that inclusive housing welfare policy for underprivileged, such as elderly is

strongly considered.

Keywords: Minimum Housing Standard, Housing Welfare, Housing Poverty, Poverty-Exit, Housing Vulnerable

Groups, Cox Proportional Hazard Model
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Table 1_ Minimum Housing Standard(2011)
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1. Minimum housing size by household composition and number of rooms by use (Article 2 of Minimum Housing Standard)

Household Size(Person) Household Composition Standard” Room Compositionz) Total Housing Size(m’)
1 Single-person household 1 K 14
2 Couple 1 DK 26
3 Couple+One Child 2 DK 36
4 Couple+Two Children 3 DK 43
5 Couple+Three Children 3 DK 46
6 Aging Parents+Couple+Two Children 4 DK 55

of rooms that can be used as a bedroom.

1. Couple uses the same bedroom

4. Aging parents use separate bedroom

2) Standing kitchen for exclusive use
3) Flushing toilet for exclusive use

and the collapses of cliffs

1) One child in a three-person household is based on 6 years or older
Two children in a four-person household are based on 8 years or older(man 1, woman 1)
Three children in a five-person household are based on 8 years or older(man 2 & woman 1 or man 1 & woman 2)
Two children in a six-person household are based on 8 years or older(man 1, woman 1)

2) K and DK mean kitchen and dining roomykitchen respectively, and the number means bedroom(including living room) or number

2. Children over 6 years are separated from their parents
3. Children over 8 years with different gender are separated from each other

2. Criteria for essential facilities (Article 3 of Minimum Housing Standard)
1) Water supply or groundwater facilities with good water quality and sewerage system

% Note: Bedroom separation criterion for calculating the number of rooms:

4) Bathroom(including flushing toilet for exclusive use with bath/shower system)

3. Criteria for structure, performance and environment (Article 4 of Minimum Housing Standard)
1) The structural strength should be secured as permanent building, and the material of main structural part also should
be good for heat-resistance, fire-resistance and moisture proof
2) Adequate soundproof, ventilation, lighting, and heating facilities should be equipped
3) Environmental factors such as noise, vibration, odor and air pollution should meet the legal standard
4) It should not be located in area where there is a risk of natural disasters such as tsunami, flood, mountain avalanches,

5) Safe electrical facilities as well as structures/facilities for safe evacuation in case of fire should be equipped

Source: Minimum Housing Standard 2011.
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Table 2 _ Definition of Variables

Category Description Unit
Dependent DURATION Poverty-Exit Duration Below the Minimum Housing Standard year
GENDER Gender of Householder (0=Female, 1=Male) dummy
YOUNG (REFERENCE) Age of Householder in 20s~30s dummy
Age MIDDLE Age of Householder in 40s~50s dummy
OLD Age of Householder in 60s or Older dummy
Education Level of Householder
(1=Uneducated(Full 7 years up), 2=Elementary, 3=Middle-school
FbU 4=High-school, 5=Technical College, 6=Universi number
Householder =High-school, 5=Technical College, 6=University,
Characteristic 7=Master, 8=Doctor)
JOB1 Regular Employees dummy
JOB2 Self-employed or Employer dummy
Job JOB3 Temporary Employees or Daily Employees dummy
I JOB4 Public Work, Senior Job dummy
3 JOBS (REFERENCE) Unemployed, Unpaid Family Work, Non-Economic Participants dummy
e DISABILITY Whether or not Disability (0=Non-Disabled, 1=Disabled) dummy
le) OWN Own dummy
3 Tenure JEONSE Jeonse dummy
¢ Type | RENT (REFERENCE) Monthly Rent dummy
o Household
¢ .
Characteristic FREE Free Residence dummy
Type of Household by Equivalised Income
INCOME TYPE dumm
(0=Low-income Household, 1=Ordinary Household) Y
REGION Residential Region of Household (0=Else,1=Metropolitan) dummy
Non LIVING Experience of Living Expenses Support dummy
Housing MEDICAL Experience of Medical Expenses Support dummy
Support G-H SERVICE Experience of Goods and Home Service Support dummy
Wielfare Policy | Housing PERMANENT Experience of Permanent Rental Housing dummy
Support PUBLIC Experience of Public Rental Housing Support dummy
Housing JEONSE LOAN Experience of Jeonse Loans Support dummy
Finance
S PURCHASE LOAN Experience of Housing Purchase Loans Support dummy
upport
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Table 3 _ Descriptive Statistics

Variables(Unit) Mean S.D. | Min| Max
DURATION(year) 22683 | 00279 | 1 | 7
GENDER(dummy) 0.6327 | 04821 | 0 | 1

YOUNG 0.1088 | 03114 | 0 | 1

Age MIDDLE 0.3060 | 04609 | 0 | 1
(%)

OLD 0.5853 | 04927 | 0 | 1

EDU(ordinal) 31915 | 16212 | 1| 8

JOB1 0.1646 | 03709 | 0 | 1
JOB2 0.2223 | 04158 | 0 | 1
Job JOB3 01721 [ 03775 | 0 | 1
(%)
JOB4 0.0203 | 0.1410 | O | 1
JOBS 0.4207 | 04937 | 0 | 1
DISABILITY(dummy) 0.1471 [ 03542 | 0 | 1
OWN 0.4729 | 04993 | 0 | 1
Tenure JEONSE 0.1512 | 03582 | 0 | 1
Type
RENT 02275 | 04193 | 0 | 1
(%)
FREE 0.1484 | 03556 | 0 | 1
INCOME TYPE(dummy) 0.4904 | 05000 | 0 | 1
REGION(dummy) 03568 | 04791 | 0 | 1
Non LIVING 0.5467 | 04979 | 0 | 1
Housing MEDICAL 05135 | 04999 | 0 | 1
Support
(%) G-H SERVICE | 0.1954 | 03965 | 0 | 1
Housing PERMANENT | 0.0239 | 0.1529 | 0 | 1
Support(%) PUBLIC 0.0087 | 0.0927 | 0 | 1
Housing | JEONSE LOAN | 0.0057 | 0.0753 | 0 | 1
Finance
Supporc(%) | PURCHASE LOAN | 0.0002 | 00151 | 0 | 1
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Table 4 _Results of Empirical Analysis

Category Estimate Standard Error Chi-Square Hazard Ratio
GENDER 0.008 0.042 0.034 1.008
MIDDLE -0.129" 0.063 4.228 0.879
AGE -~
OLD -0.152 0.075 4.093 0.859
EDU 0.039" 0.015 6.540 1.039
Householder
o JOB1 0.017 0.066 0.069 1.018
Characteristics
JOB2 0.080 0.049 2.638 1.083
Job
JOB3 0.023 0.057 0.169 1.023
JOB4 0.035 0.126 0.076 1.035
DISABILITY 0.103" 0.049 4.356 1.109
OWN 0.353" 0.051 47.344 1.424
Tenure Type JEONSE 0.233"™ 0.060 15.221 1.262
Household -
ousehold FREE 0.160 0.063 6467 1.174
Characteristics
INCOME TYPE 0.045 0.047 0.936 1.047
REGION -0.059 0.039 2.329 0.942
LIVING -0.099" 0.048 4.224 0.905
Non Housing MEDICAL 0.129™ 0.046 7.815 0.879
Support
G-H SERVICE -0.179™ 0.053 11.412 0.836
Welfare Policy PERMANENT 0.616™ 0.113 29.803 1.852
Housing Support -~
PUBLIC 0.491 0.181 7.343 1.634
Housing Finance JEONSE LOAN -0.036 0.227 0.025 0.965
Support PURCHASE LOAN -0.69 1.002 0.481 0.499
-2 Log L 54,882.98
Model Fit Statistic AIC 54,926.98
Likelihood Ratio(df) 250.44(22)™
Note: p<0.1(), p<0.05("), p<0.01("").
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