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Factors Determining the Price of Remodeled Multi—family Housing

Kim, JaeSung', Cho, Kyuman®, Kim, Taehoon'
"Department of Architectural Engineering, Chosun University

Abstract : Remodeling of multi—family house (MFH) has emerged as a major issue in the construction industry, Many
decision—makers are struggling to determine whether to conduct a remodeling because of insufficient information
including standard or method for projecting the price of their facilities after remodeling works, In this context, this
research has conducted for analyzing how the price of the MFH is shifted by remodeling works, To achieve this research
goal, (i) fourteen MFH remodeling cases were collected and (i) price variation for the collected cases was analyzed in
order to figure out how remodeling work affects the price of MFH cases, Finally, this research suggested the factors
determining price of the MFH, wherein remodeling work has been conducted, From the results of this research, it is
expected that the decision—makers can understand what is the crucial factors for determining the price of their MFH
when they plans remodeling, and further this research can be a corner stone for developing a model for predicting the
price of MFH if remodeling would be performed,

Keywords : MFH Remodeling, Price Influencing Factors, Multi—parameter Data Analysis
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Table 1. Factors influencing price of MFH in the previous research

No Al el Preliminary Factors

(Years) |factors

1 Heo&Gwak 11 |Location, # of rooms, Ages, District planning
(1994)

5 Kang&Jeong 9 Location, Floors, Distance to CBD, Views,
(2001) Distance to the metro station

3 Yoon&Yu 19 Location, Floor area ratio, Distance to the
(2001) neighborhood park, Views

4| Koo (2002) o9 Private area, Parking rate, Service area rate,

Incense, Landscape, Duplex type

Total # of households, Entrance types,

5 JeongdKang 21 |Construction company, Heating system, Bus

(2002)
stops route

. Distance to CBD, Total # of households, Gas /

6 | Kim (2003) 13 dust / odor dissipate facilities

7 Jang&Shin 14 # of rooms, # of bathrooms, Heating system,
(2004) Heating fuel, Landscape, View Status

8 Yoo et al. 8 Location, Bay, Brands, Total # of households,
(2004) Greening ratio, Dwelling ages

9 Kim&Lee 6 Area types, Total # of households, Distance from
(2005) CBD

Total # of households, Heating system, # of

10/ Jung (2005) 8 years old, Brands, Public offices

Location, Possibility Reconstruction, Area types,

11 Choi&Song 22 | Greening ratio, Floor area ratio, Distance to
(2006) )
mountains
19 Ko et al. 13 Total # of households, Distance to the metro
(2007) station, Room / Bathroom, Community facilities

Area types, Royal floors, So2/co emission,
13 |Cheon (2007)| 14 |Entrance types, Heating system, Possibility
Reconstruction

Fig. 1. Research framework
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Underground parking area, 1st floor pilotti,
14| Choi (2007) | 23 |Possibility Reconstruction, Bus stop / metro

station
15 Moon&Jeong 18 Parking.area per households, Area types, Distance
(2008) to hospital / market / city hall, Total floor area
16 Choi et al. o4 Building Form, Incense, Views, Greening ratio,
(2008) Cultural facilities
17 Hwang et al. 19 chation, Facing the South, Openlvievys, Average
(2008) price of Gangnam—gu MFH, Trading times
18 Wood&Jeong 19 Commercia}l larea,‘ Distance to beachl, Hallway
(2009) Forms, Official price, Private area ratio
19 Jung et al. 15 Congtr. Company, Arga types, Heating system,
(2009) Heating fuel, Floor height, Local taxes
20 Lee&Cho 7 Distance tp the named .university, Distance to
(2010) metro station, Residential area, Located park
. Residential area, Parking area, Energy efficiency,
21 Kim (2011) 12 Advanced information sistems, # ogf]ye\evator ’
Private area, Elevators, Building coverage ratio,
22| Song (2011) 2 Land price, Elevator, Facing Sguth ’
23 Park&Rhim 15 Totall# of households, Floor area ratio, Distance
(2012) to university, Constr. Company




Factors determining price of MFH
Operation period
Space area of unit house
Number of unit house
Reputation of construction company
Educational environment
Distance to neighborhood Park
Type of heating system
Number of parking lot
Unit plan_room rayout
Distance to nearest metro station
Number of neighborhood facilities
Types of entrance to unit house
Number of rooms in unit house
Distance to the center of city *
View from each house
Number of stories
Total floor Area in MFH complex
Floor area ratio
Number of bathrooms
Location
Preference to floor number *
Distance to bus stop
Ratio of green space *
Entrance rate of University *

BlA v oo oo N x e e e

e i epmalieell, -
Gross area in MFH Complex

Offical price appraised by government
Number of buildings in MFH Complex
Distance between buildings in MFH
Number of commercial buildins in MFH
Number of elevators

Types of designed disrict of MFH
Distance to the Highway

3
3
3
2
2
2
2
2

* Excluded factors due io the hardness of measurement

Candidates of the factor determining the price of remodeled MFH

Excluded factors (i.e., less than 4 counts )

Fig. 2. Candidates of the factors determining the price of remodeled MFH
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Table 2. Evaluation method on each candidate of factors determining the price of remodeled MFH

Evaluation parameters for each candidate

Type of candidates Basic parameter of candidates Expanded parameter of candidates
ID Definition ID Definition
a’ '"(AR) — a'(BR
Space area of unit house a' a'(AR) 3 2 (AR) Wa (BR)
a In(a")
b? b'(AR) — b'(BR)
Total floor area in MFH b' b'(AR) b° {b'(AR) — b'(BR)} x 100/ b'(AR)
b* In(b%
c? c'(AR) — ¢'(BR)
Floor area ratio c' c'(AR) c? In(c?
ct {c'(AR) — ¢'(BR)} x 100/ c'(AR)
Number of unit house d' d'(AR) @ In(d"
e’ In(e")
3 1 _
Number of stories e' e'(AR) e . ¢ (AR)_ ¢'(BR) .
o (Nominal) Additional Stories by remodeling = 1; No
addition = 0
Physical Operation period f! f'(BR) £ In(f")

Characteristics Unit heating system = 1/ District heating system = 0

(Nominal) Constr. capacity: 1st ~ 5th
h' |=5;6~10th=4;11~20th=3; h? h'(AR) — h'(BR)

Type of heating system g

Reputation of construction

company 21~ 50th = 2 ; More than 50th = 1

& i'"(AR) —i'(BR)
Number of parking lot /! i'"(AR) I In(i®)

I i"/d'(AR) — i' / d'(BR)

Types of entrance to unit j' |Changed after remodeling = 1, No changes = 0

house
Number of rooms in unit 1 1 L Ink’)
house Kk k'(AR) & (Nominal) Additional Rooms by remodeling = 1 ; No
addition = 0
Unit plan_room layout / ' (AR) e (Nominal) Change of layout by remodeling = 1 ; No
change = 0
View from each house m" | (Nominal) Available to see nice view (river, mountain, etc.) = 1/ Impossible = 0
Number of neighborhood 1 |Number of Neighborhood facilities 2 1
facilities " within a radius of 1.5km n In(n)
Distance to nearest metro o (Nominal) Time to the nearest metro station (by foot): Less than 5 minutes = 5; 6 ~ 10 minutes = 4 ;
station 11 ~ 15 minutes = 3 ; 16 ~ 20 minutes = 2 ; more than 20 minutes = 1
. ) Number of educational facilities less
Locational Educational Environment o' than 30 minutes (by foot) p? In(p")
Characteristics |Distance to neighborhood . |(Nominal) Time to the nearest neighborhood park (by foot) : Less than 5 minutes = 5 ; 6 ~ 10 minutes
Park 7 |= 4511 ~ 15 minutes = 3 ; 16 ~ 20 minutes = 2 ; more than 20 minutes = 1

. |(Nominal) Time to the nearest bus stop (by foot): 1 ~ 2 minutes =5 ; 3 ~ 4 minutes =4 ;5 ~6
minutes = 3 ; 7 ~ 8 minutes = 2 ; more than 9 minutes = 1

1 |(Nominal) Time to the nearest hospital (by car): Less than 4 minutes = 5; 5~ 8 minutes = 4 ; 9 ~ 12
minutes = 3 ; 13 ~ 16 minutes = 2 ; more than 16 minutes = 1

Distance to bus stop r

Distance to general hospital| §

Location t' |(Nominal) Gangnam—gu = 5 ; Seocho—gu = 4 ; Yongsan—gu = 3 ; Gwangjin—gu = 2 ; etc. = 1 point
Unit Price Difference UP_1 UP(AR) — UP(BR) Ur.2 In(UP_1)
Price of B UP_3 {UP(AR) — UP(BR)} x 100/ UP(AR)
remodeled MFH ) ) TP_2 In(TP_1)
Total P Diff TP(AR) — TP(BR
otal Price Difference TP_1 (AR) (BR) P 3 (TP(AR) — TP(BR)} x 100/ TP(AR)

¥ Legend: AR = After Remodeling ; BR = Before Remodeling ; In = natural logarithms ; UP = Unit Price ; TP = Total Price
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Table 3. Introduction of the remodeled MFH projects and their price information

Remodeling Case Remodeling Price information
Unit Price (1000won/m’) Total Price (1000won)
Case Number Location Remodeling Duration Before After Present Before After Present
Remodeling | Remodeling (2015. 8) Remodeling | Remodeling (2015. 8)
1 SC—gu, B—dong 2005. 07 ~ 2006. 12 4,012 6,431 5,897 304,542 577,750 529,750
2 SC—gu, B—dong 2005. 07 ~ 2006. 12 4,102 6,294 5,714 419,625 762,000 691,833
3 SC—gu, B—dong 2005. 07 ~ 2006. 12 4,026 5,906 4,972 491,625 918,000 772,917
4 MP—gu, C—dong 2006. ~ 2007. 03 1,881 2,420 3,007 93,200 140,000 174,000
5 MP—gu, H—dong | 2011. 03 ~2012. 12 4,541 5,353 5,307 300,800 457,600 453,600
6 YS—gu, I=dong 2004. 07 ~ 2005. 12 3,118 4,920 4,254 428,091 726,909 628,545
7 YS—gu, I-dong 2004. 07 ~ 2005. 12 3,349 5,256 3,574 578,500 978,222 665,111
8 YS—gu, I-dong 2007. 07 ~ 2008. 09 2,262 6,671 5,008 185,886 594,318 446,182
9 YDP—gu, D—dong | 2008. 07 ~ 2010. 07 2,287 4,426 3,995 154,900 389,600 351,700
10 YDP—gu, D—dong | 2008. 07 ~ 2010. 07 2,242 4,642 4,191 118,260 316,917 286,167
1 YDP—gu, D—dong | 2008. 07 ~ 2010. 07 2,258 4,720 3,755 185,125 502,917 400,083
12 MP—gu, Y—dong 2002. 06 ~ 2003. 07 904 1,970 2,736 53,800 117,200 162,800
13 GN—-gu, D—dong | 2011.12 ~2014. 02 7,358 7,493 7,844 624,815 827,111 865,889
14 GN—gu, C—dong | 2011. 06 ~ 2014. 01 7,415 9,103 9,128 629,667 1,003,200 1,005,867
15 GN—gu, C—dong | 2012. 02 ~ 2014. 03 6,734 9,184 9,196 572,333 1,008,471 1,012,889
16 GJ—gu, G—dong | 2010. 08 ~ 2013. 08 3,915 5,303 5,394 313,222 490,000 490,667
17 GJ—gu, G—dong | 2010. 08 ~2013. 08 3,394 5,857 5,906 192,889 384,500 387,700
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Table 4. Results of correlation analysis between influencing factors and price data

ID of Parameters of price ID of Parameters of price

Candidates | UP_1 UP_2 UP_3 TP_1 TP_2 TP_3 | Candidates | UP_1 UP_2 UP_3 TP_1 TP_2 TP_3

2 .055 105 —.241 T22%% | 686%* —.260 e -.197 -.152 =112 —.059 .061 —.247
.833 .689 .351 .001 .002 314 450 .560 .668 .821 .816 .338

2 —-.072 —.086 —.426 556%* 582+ -.172 /i -.174 -.371 —.268 .064 .245 —.060
.785 743 .088 .020 .014 .509 .505 143 .298 .808 .344 .820

o .037 .001 —.450 547 .631%* —.186 2 —.191 —.362 -.190 —-.019 .215 .044
.889 .998 .070 .023 .007 474 513 .203 515 .950 461 .881

b -.115 —.274 —.263 74 .348 —.042 2 374 242 .043 .607%* 736%* .218
.660 .287 .308 .504 A7 .874 170 .385 .879 .016 .002 .435

P —.367 -547% —.389 -.130 .038 —.135 # .078 —.025 -.169 416 .629* —.004
179 .035 152 .644 .892 .631 791 .931 .563 139 .016 .988

= —.009 —.166 —-.230 .028 192 .045 / 142 294 .017 —-.090 .094 196
974 .554 410 .922 493 .872 .587 .251 .949 731 .720 451

b .455 .320 .060 588+ 725%* 227 PR —.124 -.127 -.312 B17%% .534x —.258
.067 .21 .819 .013 .001 .381 .637 .627 .223 .008 .027 .318

¢ -.192 -.176 -.484% 312 .262 -.558* e -.134 -.137 —.288 584+ 496+ —-.235
.460 499 .049 .223 .309 .020 .607 .599 .262 .014 .043 .364

& 109 -.121 —.226 .188 272 —.033 K —.342 -.341 -.621* .243 274 -.605%
.700 .668 A7 .502 .327 .907 .231 .233 .018 .403 .344 .022

& .459 274 107 .455 564 * .289 / —.136 114 —.221 .331 .250 —.257
.064 .286 .684 .067 .018 .260 .603 .664 .395 195 .334 .319

ct 182 —.057 —.061 .063 195 72 2 —.060 .067 —-.309 .2565 .248 -.157
515 .839 .829 .823 .486 .539 .832 .812 .262 .360 .373 .576

J —-.097 —.226 —.140 —-.030 148 .099 m' —-.398 —.258 -.292 —.281 —.446 —.333
712 .383 .591 910 571 .705 114 318 .256 275 .073 192

e —.043 —-.128 -.195 .027 195 .058 . -.007 -.219 —.024 —-.031 -.013 115
.870 .625 454 919 454 .826 .978 .399 .929 .906 .961 .661

e .239 108 —-.235 B670%% | 773%* —.046 7 .019 =179 .020 —-.078 —.064 168
.3565 .679 .365 .003 .000 .861 .943 492 94 .766 .808 .520

o .315 192 —-.180 .694%% | B40** .010 o 198 145 476 -.110 -.102 477
219 .460 490 .002 .000 .969 447 578 .053 673 .696 .053

& —.225 —.204 —.300 -.193 —-.013 —-.102 o —.334 -.317 —.106 —.334 —.282 —.005
.385 432 242 457 .961 .698 190 215 .687 190 274 .986

&t —.136 —.147 —.238 —.123 .058 -.017 o —-.372 —.340 -.129 —.413 —.352 —-.013
.604 574 .357 .637 .826 .950 142 181 .621 .100 .166 .960

/ 179 198 519+ —.140 —.247 437 q -.102 —-.050 —-.377 .360 .340 -.207
493 445 .033 .593 .340 .079 .697 .849 136 155 182 425

£ 198 .216 530+ -.132 —-.231 447 R —.128 —-.225 .046 -.178 —=.271 -.192
447 404 .029 614 .373 .072 .624 .384 .860 495 .293 .460
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463 .978 .893 .047 .055 775 .037 168 .229 187 77 .028

A .325 242 .626%* .01 154 577 / .074 —-.073 —.375 652%% | B11%x —-.382
.204 .348 .007 .966 .555 .015 777 .780 138 .005 .009 130

% Legend: ** 99% of significant level, * 95% of significant level
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