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Factors Affecting Housing Management Fee: A Multilevel Longitudinal
Analysis

o]&x=Z Lee Changro”, Y}7|% Park Keyho™

Abstract

The rising concerns about housing management fee appear to focus on fraud detection, ignoring value neutral analysis,
which motivates this study to identify factors affecting housing management fee within objective analysis framework.
The data used in the study are monthly maintenance fees which are nested in the APT complexes as well as in
the measurement period of month. We employed a multilevel modeling approach taking account of the spatio-temporal
cross-nested structure of data, and chose to apply the Hamiltonian Monte Carlo algorithm(HMC), one of the Markov
Chain Monte CarloMCMC) numerical techniques, to estimate parameter values in the multilevel model. Analysis
results indicate that seasonality is one of the maintenance fee determinants. Private utility fee, one component of
the maintenance fee, shows a particularly apparent seasonality. The traits of APT complexes that go unmeasured
are found to be extremely strong determinants of the maintenance fee; geographical location, building layout and
other various factors that are not available or cannot be measured are all examples of the traits of APT complexes.
We identified that the households per building is an important management fee-increasing factor. Finally, scale
of housing estate and property age are also revealed to be determinants of the maintenance fee. The interaction
effect of the two determinants showed that property age impact, representing building deterioration, is more apparent
in large housing estate than in small one.

Keywords: Management Fee, Multilevel Model, APT Complex, Households per Building, Scale of Housing Estate,
Property Age
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Table 1_Management Fee

Public Maintenance Fee Private Utility Fee

General Maintenance Heating
Cleaning Hot Water
Security Guard Gas
Sanitation Electric

E/V Maintenance Water Supply

Repair and Maintenance Sewage Purification

Others Others

Figure 1_Components of Management Fee
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Note: 500+ households apartments in Seoul(top) and Daejeon
(bottom) between June 2015 and May 2016.
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Table 2 _ Determinants of Management Fee

Authors Determinants Study Area Remarks
. Households, Staircase Type, . Directions of determinants’ influence vary depending on
Kim(2000) i Gwangju . .
Heating System, Age(+) high and low rise apartments except age
B Analyzed fc h f mai fee; Directi
Lee, Son, Kim and Lim(2001) Floor, Staircase Type, Age usan, vz .or eacy ‘component © mzunter‘)ance e Lrections
Gyeongnam | of determinants’ influence vary depending the components
Lee and Song(2003) Age(+) Nationwide | 85 audit reports analyzed
Han and Park(2003) Householés(—), Management Capical Area Manzfgement Type: In-house > 4O‘utsourcing
Type, Heating System, Age(+) Heating System: Central > Individual
Households(-), Staircase Type, Directions of determinants’ influence vary depending on
Huh and Lee(2011) Heating System, Seoul whether local factors included or not except households
Age(+), Local Income and age
Management Type, Staircase Type, Rent apartment analyzed
Hwang(2013) Heating System, no. of Bldgs, Age, | Nationwide | Significance and directions of determinants vary depending
Use of New Renewable Energy on ordinary or new renewable energy apartments
Households(-), Maintenance . .
H S : Central > Individual
Kim and Kim(2014) Area(), Highest Floor, Heating Seoul cating system: tentr n 1v1Aua .
No Statement for Influence Direction of Highest Floor
System, Age(+), no. of E/Vs(+)
Households(-), Mai
Lee(2016) ouseholds(), Maintenance Busan Staircase Type: Corridor Type > Individual Staircase

Area(™), Staircase Type, Age(+)
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Table 3 _ Descriptive Statistics of Data(n=1,512)
Category Min. Median Mean Max.
Maintenance Area(m’) 4,595 50,092 54,541 267,745
Property Age(year) 4 16 17 35
Total Mgt. Fee(KRW/n', month) 49 370 793 5,883
Public Maint. Fee(KRW/m’, month) 20 147 362 2,166
Private Utility Fee(KRW/m’, month) 20 190 366 3,760
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Table 4 _Results of Model Fit

Total Mgt. Fee Public Maint. Fee Private Utility Fee
Parameter
Mean n_eff Rhat Mean n_eff Rhat Mean n_eff Rhat
o 18.17 686 1.00 9.02 486 1.02 11.45 2,321 1.00
oy prl1] -4.19 1,218 1.00 -1.67 473 1.02 -3.33 1,082 1.00
oy prl2] -3.53 1,466 1.00 035 488 1.01 -3.35 1,450 1.00
oy prl42] -3.94 686 1.00 -2.32 585 1.00 -0.96 1,145 1.00
yonrnll] 056 703 1.00 0.00 701 1.00 059 824 1.00
aonral2] 037 707 1.00 0.00 807 1.00 037 803 1.00
yonral12] 0.18 610 1.01 0.00 734 1.00 0.16 888 1.00
b_age -145 694 1.00 -0.64 506 1.01 -1.08 1,282 1.00
b_age2 0.03 734 1.00 0.01 533 1.01 0.02 1,376 1.00
b_area -3.37 679 1.00 -1.70 472 1.02 -1.89 1,191 1.00
b_area2 0.07 715 1.00 0.04 500 1.01 0.03 1,356 1.00
b_year[2013] 6.23 1,061 1.00 2.80 965 1.00 4.08 2,304 1.00
b_year[2014] 5.99 1,062 1.00 2.78 965 1.00 3.82 2,304 1.00
b_year[2015] 6.12 1,062 1.00 2.89 965 1.00 3.83 2,304 1.00
b_density 4.60 680 1.00 175 691 1.00 230 1,200 1.00
b_area_age 0.07 768 1.00 0.03 520 1.01 0.06 1,352 1.00
o 1.00 4117 1.00 023 725 1.00 098 12,028 1.00
e 6.01 1,765 1.00 2.87 741 1.00 2.85 5,155 1.00
CrioNTH 051 2,383 1.00 0.01 760 1.00 050 4,803 1.00
1.0°l 7F7FXITt. <Table 4>011A4] H4=9] Rhac GE-> oGO 2 <Figure 2>+ 20| 23t ALSE
EE 1.0002 ARSSEEIo| B S=gsl3rtal 80| A 9l Hsleee Azt o s Kol
2 4 9k 3 QIR B A, HMC ek 2 A
Figure 2 _Trace Plot from 3 Independent Chains
, aprl] n_eff = 1218 aqprl2] n_eff = 1466 apri3l n_eff = 1350
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Note: In case of total mgt. fee V;, trace plots for o p{1], ayprd2], aypd3].
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Figure 4 _ Coefficients of a4 pr
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Figure 5 _ Coefficient of Households per Building
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Table 5_Moran’s I Statistic

Total Mgt. Public Maint. | Private Utility
Fee Fee Fee
I statistic 0.02 0.02 0.01
p-value 0.06 0.06 0.10
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Figure 9 _Impacts of Maintenance Area(Left) and Property Age(Right) on Management Fee
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Table 6 _ Interaction Effects of Maintenance Area and Property Age (Total Mgt, Fee, #1,000 simuls)
Category
Mean 20% Percentile 80% Percentile
Maint. Area Property Age
5,000’ 4 years 1,560 KRW/n’ 1,090 KRW/n’ 1,960 KRW/nr’
260,000m” 35 years 3,540 KRW/m’ 2,010 KRW/n" 4,990 KRW/m’
5,000m’ 35 years 1,710 KRW/m’ 1,610 KRW/m’ 1,800 KRW/m’
260,000 4 years -10 KRW/m 20 KRW/m’ 5 KRW/n'
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