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Quantile Regression Analysis of Residential Mass Appraisal Models

- Improvement in Atypical Housing Appraisal

Analysis of the current domestic trend of residential types shows that high-priced and low-priced dwelling units are
gaining popularity. Thus, the estimation of popularity of these two classes of residence should be made more precise.
Because ordinary least square regression cannot signify the variation caused by different quantile functions of a
conditional distribution, this study estimates the housing price by quantile regression. The models are compared with
ordinary least square regression and quantile regression. Empirical results reveal that the distributions of some variables,
such as first floor, top floor, parking lot, location, are different between the two models. These differences are easily
underestimated or overestimated when applying ordinary least square regression. Results of hit rate and mean absolute
percentage error based on 30 repeated experiments using random sampling indicate that quantile regression estimates more
accurately than ordinary least square regression on two-tailed distribution. For mass appraisal applications, a quantile

regression advances the estimate on two-tailed price, and provides a new method for asset reevaluation of banks.

Keywords: Real estate appraisal, mass appraisal, quantile regression, atypical housing.
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B, ENSSHERNSEEZRFHmENINRR. MUERSENEE , BEAERS , EMNBBYER
VR EBARZEERN MR, ERTRtENBNEY KA, 2ERERGH THAURNFHEHE
BRREFH S AR REE, N ,

E-—RE=5SATREES BFOFRRESHHEE B PB@HEs — & X+ X e
Hex B ; al R a2 B —RERFHFENGTERE. TERBONERRITHSHHERRRE
ENERYTENRE ; SIPBBMEHZEEITE ( tuning point ) B , R AFEEBHERBRAENEBIEN
RAT  ENITEA(al)/(a2), —BENBARZERY  XTITEREFEEMERNRR,

FEaRN, RENE-—HRAITSETEFTHEHER  RRTHEREERINEE  EESEM
MERVTEE  MITHTLHERELRERNFE  RRTHHREEEREEHETEMERN KRR, HE
“REPSEMNETENTERESRIZEENY , HAAPEN  BHMRELEFENTIEREAREEE
T,

E=ATRARXAEIETHEHRE  XERSENTENERREBRKRIZEETE , HXATF
B , BMEENHNERRFASEIEEFY. REXVERBENAENS K BaBUNETEEEHRER
FERENFERR , BEreEUAETHRARERHEETE  NEYESCBRRPBIHITER ;
Rz  BEEVHNIEEHRBIERENFERE , BEMERELAEEFHEARE,

RE-—REZEREBEHEIELREAR/ N THOREREZR , EF 8. HE, By, BETE
PORENESEEE  EE7ENGHSEER I THERERAREZE., HABNERERN,E
B, RARINPHFERE,BORMEH  UEBREEZE  AXRATEHTRAS BERSBMAE , R
EoEEARERSY (2 EE BEAREVEE)E K NEEEEZE  EroERORMNRAIGE
KA DM EFORETEHAD) BHES ARG HBEE,
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=il RDFFERER 0.1 pEERER 0.25 P EEFER 0.5 D EERER 0.75 P EERER 0.9 PEERER
28 HRE t{E BRE t{E A t{E A t & HRE t & A t{E
HIE1E 54671  206.40 *** 52659  85.02 ek 53166  89.61 *** 5.4626  147.83 *k* 55621  192.10 *** 5.6784  148.47 **x
FEE 0.0261  29.41 % 0.0259  12.18 0.0282  16.68 *** 0.0274  15.79 k= 0.0265 2423 % 0.0276  19.02 **x*
HEFH -0.0792  -11.15 **= -0.0860  -5.57 *** -0.1022  -7.09 xEE -0.0845 526 **x -0.0800  -9.40 *xx* -0.0866  -5.63 HEx
EGE 0.0509  9.11 *x 0.0531  4.85 ek 0.0478 425 0.0450  5.63 Hxx 0.0533  6.45 #Ex 0.0408 536 x*xx*
FETDY 0.0862  9.92 k= 0.0673  4.67 **x* 0.0737 728 kk* 0.0870  8.41 k= 0.0983 932 kx 0.0996 591 *x
B -0.0134  -7.14 k= -0.0120  -2.68 H*x -0.0129 412 HEx -0.0150  -5.57 H*x -0.0156  -5.52 -0.0133  -5.42
BETA 02742 511 kx 0.2900 245 *x 0.3208 342 e 0.3321  5.01 k= 02780  4.04 ekx 0.1692  2.56 **
BEEA—i2 0.1198  7.32 #*x 0.1025  3.36 ek 0.1010  4.49 = 0.1015  4.52 == 0.1131  5.64 *%=* 02000  4.91
EEATER 0.0186 1.60 0.0174  0.49 0.0121  0.89 0.0064  0.45 0.0111 0.61 0.0585  2.60
BEEEEN 0.0759  7.77 k¥ 0.0369  1.58 0.0707 531 == 0.0617 428 0.0813  4.68 *xx* 0.1101 8.22  kx
ETEDO 0.3286 2532 wkx 0.2875  13.50 02970  20.56 *** 0.3138  19.26 *** 03723  18.61 *** 03728  21.59
FESH O 0.4673  35.07 % 0.4740 1475 0.4506  21.02 = 0.4546  25.96 *** 0.4812  17.97 #*** 0.4872 2036 **x
BE 0.1163  7.48 *#*x 0.1232  4.94 k= 0.1106  5.85 = 0.1167  7.10 #x=* 0.1185  6.60 *** 0.1068  3.64
L3 = 02396  16.83 **x 0.1904 647 **x 0.1904  10.30 **x* 02419  11.95 #xx* 03001  12.87 **= 0.3202 1138 **x
Q1 (2004/7~12') | -0.0003  -0.04 -0.0190 -1.27 0.0111  0.73 0.0052  0.64 0.0073  0.63 -0.0123  -0.96
Q2 ( 2005/1~6 ) 0.1041  11.77 %= 0.0988  5.77 *xx 0.1133  10.23 *** 0.1074  13.10 *** 0.1161  10.96 *** 0.0834  7.61
Pseudo/Adj R2 0.7772 0.4771 0.5139 0.5411 0.5548 0.5764

2 RTE 0% 2BEKETEE | »RTE SQBEKETEE ;| R | % 2BEKETEE,
AEARNBERERTERLHEXEZNAR , ARTPFBFHUREER T AR EZSBHRBURBHREBTEN 1000 HARXEKRT.
BNFHEBER L BREE (DW) ER 1.54 ; MES ( Collinoint ) EA2.95 , BERYUEBREARABARRMEES.
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gl q0.9 0.1 q0.9 0.5 q.05 0.1 q0.75 0.25
g RYERE & REERE RYERE fE REERE
BIEE 0.4125 4.85 ok 0.2158 4.23 ok 0.1967 3.52 ok 0.2455 4.10 Kok
2 0.0017 0.98 0.0002 0.08 0.0015 0.76 -0.0016  -0.84
NYFEH 0.0000 -0.04 0.0000 -0.10 0.0000 0.09 0.0000 1.35
BB -0.0123 -0.94 -0.0042 -0.44 -0.0081 -0.56 0.0056 0.55
#aY 0.0323 1.73 * 0.0126 0.94 0.0197 1.26 0.0246 1.75 *
B -0.0013 -0.23 0.0017 0.57 -0.0029  -0.90 -0.0027  -0.59
B#F5 -0.0001 -0.83 -0.0002  -2.09 o 0.0000 0.51 0.0000 -0.38
BERA—12 0.0975 1.93 * 0.0984 2.35 o -0.0009  -0.03 0.0121 0.45
BRRATER 0.0411 1.15 0.0521 2.53 * -0.0110  -0.52 -0.0010  -0.05
RRBEM 0.0732 3.72 *kk 0.0484 4.29 Ak 0.0248 1.31 0.0106 0.49
EmEHL 0.0853 242 o 0.0589 3.17 ok 0.0264 1.30 0.0753 3.86 Kok
i E A 0.0132 0.41 0.0326 1.65 * -0.0194 -0.82 0.0306 1.50
RIBE -0.0163 -0.37 -0.0099  -0.38 -0.0064  -0.19 0.0079 0.34
LB E 0.1298 3.26 Kok 0.0783 3.00 Kok 0.0515 2.02 Hx 0.1097 5.58 Kok
Q1 (2004/7~12) 0.0067 0.34 -0.0175 -1.20 0.0242 1.53 -0.0038  -0.25
Q2 ( 2005/1~6 ) -0.0155  -0.62 -0.0240  -1.86 * 0.0085 0.51 0.0027 0.19

o OARTRE 0% BEKETEE | RIE S ZBEKETEE | »RRE 1% 2BEKETEE,
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AXE-FoTAD BEFRT ABEEEENTHRR YRS N FHEEERELEREERELR,
HERUBEBBE -AREREL HBUSBOBRF M FHEAREINAEGEREER. Rz, RAEE
BNREMREERENER , AAREBREEEE 30 NETERER , UALEMERNGEER,

(— ) BEGEERES N - MK —X

AXAREIFNFHERER (OLS HE ) B EEORER (QR RE ), YHEBFRE 5 HrE2RENLE
ER,AAFPHEBYBDLLERE (MAPE ) & (Hit Rate ) (FEBHEEE, RAARINFHERERHESE
ESRERTERFER , L MAPE BEREREME , QR HEERREN MAPE B OLS #HEK 3.31% ; tbEmER
Hit Rate (WRE , FREER 10%5HE 20%ERT , QR BREBRBHK OLS BE D FIF 13.29% , 7.61% , EHEm
E QRIEFHEOLS ERHE=EHR, BERKENMN(0.1 2E QR HEE MAPE & OLS HE K 10.59% ; LB Hit Rate

TRRERCADTE 4R T SE a7 R R 100601k A B iE 4R AT R 09k A G R AN TR B ALY o W
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C . . . 0.15 0.35 0.65 0.85
SRR g | REL | wE | #R o o e o
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EREER 10%HE 20%ERT , QR HEE OLS HE 2 5IE 21.27% , 29.79% , # QR BEEEKEMNEREMN
ERIEE S,

ZoA o] 2 fERCAI(OLS #03))% 4+ £ fF HE3I(QR #03)) 2 FF iRl %

R BERE 0.1 0.25 0.5 0.75 0.9
QR EE MAPE(%) 15.21 12.98 15.97 15.07 13.54 18.79
OLS ## MAPE(%) 18.52 2357 21.38 15.89 15.54 20.58
BRE 10%  20% 10% 20% 10% 20% 10% 20%  10% 20% 10%  20%
B QR 315 315 47 47 63 63 92 92 64 64 49 49
E3° OLS 315 315 47 47 63 63 92 92 64 64 49 49
QR #& & Hit Rate(%) 45.71 73.97 4255 80.85 46.03 66.67 46.74 7935 50.00 75.00 40.82 65.31
OLS ### Hit Rate(%) 32.42 6636 21.28 51.06 30.16 63.49 4022 7500 3438 67.19 2041 61.22

(=) EERBRERGERRE DN

AARBRENRBEMEERENRR  AMREEHBEMEEEER 30X, 25163 OLS HALE Qr KH
MAPE B2FRZ1F 8 10%5 20%Hit Rate , REAEEEER 30 AMTPHENKER , YiEMERERERBREBR <X
Ro

2 Bl T Al g A Biw R 2 47 T 5 30 ST TISTERIE
ki) 2 EEARN) 0.1 0.25 0.5 0.75 0.9
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OLS & E MAPE(%) 16.36 20.54 16.74 13.93 14.51 19.33
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QR & Hit Rate(%) 43.44 7480 3576 70.08 4225 72.89 46.13 80.63 4866 77.54 41.41 67.01
OLS & Hit Rate(%) 39.63 69.66 3553 60.07 39.06 70.09 4691 7922 40.59 71.67 28.07 56.43

ENERNERRESA , QrR EH MAPE & OLS HEEK 1.64% ; BREIEE 10%HK Hit Rate B OLS EHEF
3.81% ; FREIEB 20%HY Hit Rate L OLS & 5 5.14% , ETMEREARKREEZEETRK,

HE—FHRE,EBHNERE , RREREMN (0.1 DE ), QR EHE MAPE & OLS #EHK 543% ; BREILE
B 10%52 20% 89 Hit Rate 8 OLS & 5 5% 0.23% , 10.01%. FEEEN (0.9 FE ), QR #EH MAPE & OLS &
BK 0.95% ; FREIEE 10%E5E 20% MY Hit Rate B OLS #BE 75 515 13.33% , 10.58% , MRy EERERHRMA
B ATBRENTERIBED 8.

ANERER , REERUBEE (KA &Rt )2F, BAMEREREIZRZEEGR , BERKEML (0.1
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ENEREMHEEE.
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