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Abstract
Recently, the housing problem has been recognized as a matter of housing supply with a certain environmental level
and not simply a matter of handing as a quantitative problem, and the demand for pleasant residential environments
and requirements for residential environments are increasing more and more. However, it is necessary to establish the
directions for improvement of the residential environment according to the house type, as the requirements and levels
of satisfaction differ. This study aimed to deduce the level of resident satisfaction with the residential environments

according to house type, and determine the direction for

improvement of the residential environment. To achieve this,

the difference between the house types was analyzed through ANOVA analysis and T-Test, and the major factors on
the improvement direction of the residential environment were derived through Action-grid analysis.

Keywords : residential environment, expected value, perceived value
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Study on Residential Environment Improvement Directions

of Different Housing Types through an

Analyses on Expected Value and Perceived Value

Category

Aesthetics

Health

Safety

Convenience

Economics

Sodiality

Privacy

Location

Prestige

Education

Category

Aesthetics

Health

Salety

Convenience

Economics

Sodality

Privacy

Location

Prestige

Education

High-rise

Apartment
Mean Duncan
5672 A
5156
6172 A
6594 A
6188 A
6172
6016 A
5750 A
6406 A
6047
6016 A
6000 A
5397
514 AB
5453 A
5172
4781
4672
5922
5266 AB
5719
5781
6000
5844 A
4953 A
4.766
4797
4719 AB
4828 A
5406  AB

High-iise

Apartment  Apartment

46563
45313
23906
33281
34315
47188
0781
45313
20469
0781
43125
20156
44531
4119
4120
43469
4.0781

47500
44375
31094
5312
51406
46094
45625
46719
43906
44063
47500

A

b

ABC
AB

Low-rise Mid-rise
Factor Code  Apartment Apartment
Mean Duncan Mean Duncan
Interior Design XD1 4667 C 5157  ABC
Exterior Design X027 4400 4916
Landscape X03 5067 B 5976 A
Daylight XI1 5933 B 6120 AB
Eco Park X12 5267 C 5952 ABC
Pollution ¥13 6000 5892
Safety Fadlity 71 5133 B 5711 AB
Elderly Fadility X272 A3 € 5470 AB
Crime Fadlity X723 5200 C 6108 A
Water Supply & Drainage X31 5867 5747
Storage Space X32 4800 B 5506 A
Parking Space X33 5467 AR 5817 AB
Maintenance Cost X41 4867 5518
InvestmentWorth 47 4267 B 53737 A
Sale Price ¥43 4533 B 5651 A
Shelter X51 4600 5060
CommunitySpace 57 4267 4819
Neighbors Fellowship 53 4600 A880
Privacy X61 5533 5928
Freadom X62 4667 B 5675 A
Soundproofing ¥63 4933 5831
Commuting Distance  xX71 4867 5759
Public Transportation 77 5667 5988
Amenifies 73 5000 B 57950 A
Neighbor Level g1 3933 B 4916 A
Local Pride Xg2 A133 479
Social Respeciability  yg3 4200 4651
schoal Fadlity ¥91 3467 € 5150 A
School District 92 3733 B 529 A
Hazardous Hements x93 4400 C 5675 A
Figure 1. ANOVA analysis on the expected
Low-ise Mid-rise
Factor Code ~ Apartment .
Mean Duncan Mean Duncan Mean Duncan
Intetior Design Y01 44000 45060
Exterior Design X02 39333 427171
Landscape XD3 44667 AB 47590 AB
Daylight X11 44667 49759
Eco Park X12 43333 48554
Pollution X13 43313 41687
Safety Facility X7l 42000 BC 4749 AD
Hlderly Fadlity Y22 3733 B ANG0C A
Crime Fadlity X273 42667 AB 48313 AB
Water Supply & Drainage ¥31 44000 5.0482
Storage Space X312 3133 44910
Parking Space Y33 46667 46145
Maintenace Cost ~ X41 40667 46115
InvestmentWorth X472 34667 21687
Sale Price ¥43 32667 41566
Shelter X51 42000 41566
Community Space ¥52 39333 3.5663
Neighbors Fellowship ~ x53 44667 39036
Privacy X6l 48000 16988
Freedom X6 ADGGT 43976
Soundproofing X63 38667 40843
Commuting Distance  y7] 45333 48193
Public Tansportalion X772  5.2000 50361
Amenilies X73 47333 AB 4854 A
Neighbor Level X8 A2000 4604
Local Pride X8 44000 14819
Sodal Respectability ~ yg3 41333 45060
School Faility X9l 39333 BC 445)8 AB
School District X972 36667 B 44727 AR
Hazardous Hemenls 93 41333 46765
Figure 2.

St ey Townhouse

House
Mean Duncan
5067  ABC
5133
6033 A
6567 A
6100 AB
6400
5667 AB
5433 AB
6.000 AB
6200
5500 A
5367 AB
5000
4467 AB
4900 AB
5433
5267
5300
5967
6.000 A
6033
5533
6200
6167 A
4400 AB
4300
4300
4633 AB
4633 A
5100 ABC

Mean Duncan

3407
am

3926
3778
611
6259
6111
3074
4589
4778
3259
2074
3481

AB

AB
B
ABC

b

AB

Multi-family

House

Mean Duncan

4720
4560
3440
3760
5400
5520
5.000
4360
3400
6080
5480
3080
3360
470
4760
470
4520
4520
6,080
3760
3800
3960
6160
3960
4520
4290
4.080
4320
4480
4800

BC

AB
B
BC

(]

AB
AB

AB

B
AB
BC

2457
2819
1446

1321

1983
0725

The Expected Value of Residential
Environment for Housing Types

15 48 43 S8 55 &8 65
/A

~*= Log-rize Apartment

—— Mid-rize Aparimant
i rise Apmimigt

== Singla-family Ilull:

~—~Townhousae

value of residential environment for housing types

Singlefamily Townhouse Multi-family
House House

Mean Duncan Mean Duncan Mean Duncan
43333 41111 4.0800
45667 39630 38000
47000 AB 41352 B 38800 B
31000 43148 4.9600
5.1000 50370 48800
44333 50741 4.6800
40333 BC 45185 AB 36800 i
38000 AB 33889 AR 33600 B
4.1000 B 41852 AR 40400 B
4.9667 50741 5.2000
46333 44815 45200
4.9667 43333 42800
45333 42963 44400
43000 37037 40400
3.9667 42277 40000
40333 41111 38800
3.5000 41154 34000
38667 39630 3700
4.9000 49259 50400
49333 47778 48400
4.6667 42593 46300
43667 48148 53200
43667 54074 54400
4.0000 B 51852 A 51200 A
43000 43333 39200
42667 45185 33200
45333 44444 37600
37333 BC 47037 A 36800 c
38000 B 47778 A 40400 AB
42000 46667 39200

386

372

The Perceived Value of Residential
Enmvironment for Housing Types

is 4w /ﬂsi 50 55 &8 &S
/N

{,/ .-’}:/ ~*= Log-rize Apartmant

F ' = Eid-riza Apartmant
~17 * High-rise Apartmant
/3-5‘ === Single-fanily Houza

~—~Townhousza
~— Multi-family Housa

ANOVA analysis on the perceived value of residential environment for housing types



4. d723 4
4.1 FHRYY xo| U
77 FAREA At F 30709 wiaE FolA 170

|
FEgAR Ao/t WAIE o2 BAjE,
g 6700) ko 2aAAe] Zhssichs 2
: Fega Tpe) W Bt
25 Avine 2] okt 22 el gl v,

A A % 307He) s el T 3
Feg s Jolsl HElg)

ufeba] FElGE TR glo] He] Hdes AR
717} QIRIZ RS A4S ek A Hrie R
ol wet 27] ke B 671e] AeeR 4
wAfehe Zlo] Bfgsittal dEr)

ko Z|e7ixe] vish QA7) A2
o] aghse] WAl vEpar glo Zidjel] wish @AofA
AR 7Hls WA HEht ek o® S]] iRt vt
Ze7h Yol S Duncan #4258l A% ¥
ol et A4te] R eole A4 B, 1%

oflE AzAlEe] 28 WS tiet ZIdir kAt

3T

AT

¢

¢

N

Table 1. T-test on the difference vetween expected and perceived values of residential environment for different housing types

Low-rise ~ Apartment Mid-rise  Apartment High-rise  Apartmet Single-family  House Townhouse Multi-family  House
Category Factor Code
Mean SD.  t p Mean SD. t p Mean SD. t p Mean SD. t p Mean SD. t p Mean SD. t p

InteriorDesign X01 027 133 077 045 065 140 423 000 1.02 200 405 000 073 1.64 245 002 130 171 395 000 064 1.8 176 0.09
Aesthetics ExteriorDesign X02 047 136 133 020 064 138 423 000 063 160 3.43 000 057 194 160 012 1.15 223 267 001 076 154 248 002
Landscape X03 060 112 207 006 122 163 680 000 078 172 363 000 133 211 347 000 148 205 376 000 156 187 4.17 0.00
Daylight X11 147 181 314 001 1.14 152 685 000 127 157 647 000 147 180 447 000 107 1.84 304 001 080 185 216 004
Health EcoPark X12 093 158 229 004 110 160 622 000 075 1.14 526 000 100 213 257 002 089 163 284 001 052 139 187 007
Pollution X13 167 163 395 000 172 183 858 000 145 196 593 000 197 243 444 000 122 122 521 000 084 191 220 004
SafetyFacility X21 093 191 190 008 098 153 58! 000 094 149 504 000 163 199 449 000 100 190 273 001 132 230 286 001
Safety ElderlyFacility X22 080 201 154 014 096 147 598 000 122 162 603 000 163 199 449 000 096 210 238 002 100 218 229 003
CrimeFacility X23 093 149 243 003 128 154 755 000 136 179 606 000 190 207 502 000 196 205 498 000 136 187 364 000
Drainage X31 147 125 456 000 070 129 492 000 097 156 496 000 123 1.94 348 000 1.15 141 424 000 088 148 297 001
Convenience StorageSpace X32 107 149 278 001 101 153 601 000 170 196 696 000 087 1.9 242 002 156 160 505 000 096 174 275 001
ParkingSpace X33 080 152 204 006 120 173 625 000 098 183 430 000 040 255 086 040 167 208 4.17 000 080 166 241 002
MaintenanceCost X41 080 224 138 019 090 156 528 000 094 173 434 000 047 191 134 019 137 157 453 000 092 185 249 002
Economics InvestmentWorth X42 080 157 198 007 120 173 634 000 097 171 454 000 017 220 042 068 148 234 329 000 068 155 220 004
SalePrice X43 127 202 243 003 149 178 763 000 133 183 579 000 093 255 201 005 141 178 410 000 076 198 191 007
Shelter X51 040 091 170 041 090 177 465 000 063 149 337 000 140 1.73 442 000 1.19 164 375 000 084 203 206 005
Sociality CommunitySpace X52 033 090 143 047 125 174 657 000 070 166 339 000 177 1.76 551 000 096 148 331 000 112 192 291 001
NeighborsFellowship X683 013 151 034 074 098 149 597 000 081 161 403 000 143 199 394 000 059 167 184 008 080 166 241 0.02
Privacy X6t 073 122 232 004 123 150 746 000 092 137 537 000 107 187 312 000 126 120 547 000 104 159 326 0.00
Privacy Freedom X62 060 159 146 047 128 158 7.37 000 052 133 309 000 1.07 184 318 000 1.15 156 382 000 092 163 282 001
Soundproofing X63 107 149 278 001 175 183 871 000 128 1.88 545 000 137 213 352 000 152 153 516 000 1.12 148 378 0.00
CommutingDistance X7t 033 135 096 035 094 180 475 000 067 188 28 001 117 235 272 001 130 168 400 000 064 158 203 005
Location PublicTransportation X72 047 113 161 013 095 153 567 000 069 159 345 000 1.83 184 546 000 085 143 309 000 072 157 230 0.03
Amenities X73 027 133 077 045 094 139 615 000 070 143 393 000 217 1.8 659 000 093 133 362 000 084 162 258 002
NeighborLevel X81 02 1.03 -1.00 033 031 149 192 006 034 164 167 010 010 201 027 079 074 123 314 000 060 189 158 0.13
Prestige LocalPride X8 02 1.10 -0.9 036 031 166 172 009 020 166 098 033 003 171 011 092 037 131 147 015 036 173 1.04 031
SocialRespectability X83 007 1.16 022 083 0.14 155 085 040 0.13 135 074 046 -02 155 -08 042 033 141 122 023 032 165 097 034
SchoolFacility X91  -04 151 -120 025 069 165 379 000 033 157 167 010 09 175 282 001 056 140 207 005 064 178 180 0.08
Education SchoolDistrict X9%2 007 144 018 086 081 166 444 000 042 163 207 004 08 166 275 001 030 138 1.11 028 044 200 1.10 028
HazardousElements X93 027 162 064 054 105 160 597 000 066 131 400 000 090 1.86 265 001 081 162 262 001 083 181 243 002
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Figure 3. Action—grid analysis about expected and perceived value of residential environment for different housing types
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