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A Comparison of Automated Real Estate Valuation Models
and Appraisers’ Appraisals—Comparables Selection, Weighting
Adjustment and Valuation for the Sales Comparison Approach*
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ABSTRACT

In real estate appraisal research, appraisers and mass appraisals are the two methods most
often used in the sales comparison approach. In the past, most appraisers’ studies focused
on the appraisers’ behavior or on improving appraising methods. Since these two methods
are constructed in different ways, it is not easy to find enough objects for the analysis and a
comparison between appraisers and mass appraisal. The main purpose of this paper is to select
certain target cases and then compare the data provided by appraisers as well as the results of
mass appraisals. The analysis is conducted in three stages: selecting comparables, adjusting
weights and estimating values. The differences in the analysis indicate that the differences in
the Automated Valuation Model (AVM) of the Minkowski metric of the comparables is smaller
than the appraisals provided by individual appraisers. The findings indicate that the application
of the AVM model is more objective and fits the appraisal procedure. However, with the limits
of the AVM, the sparseness of the data and non-typical housing, the results of the AVM in some
areas differ from those made by appraisers, which indicates that the AVM has limitations. This
situation is expected to improve as a result of accumulating more data and adjusting the models.
If the accuracy of the AVM is assured, the AVM will be applied more widely.

Key words: real estate appraisal, mass appraisal, automated valuation model, sales
comparison approach
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B ML GE ) B B AT i G o+ bR A s 5 B 2 AR PO s SR 3 i — 25 L ]
ol -

H B E R A T R AR B A (E A E SRR ISR - F B A A g E ST ERY
FHE - RO BUEEREABE TS ER R - RIBTIUSH&EL ~ TS5 B EIER
EEIT AT - P AR IR a8 Y AR A U A 1T 355 {E - Fabozzi(1998) ~ Valentine(1999) &
Waller(1999)ifF 92855 H B {E R REAIE R ES R B Rt » HABBLE M E v R ZE K - 13
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B % - B2 v REA R B S HAVAE - P DUMESR I SRR AR ERS RN L0 AT - R SRR S
E A BT TRy 22 AT -

Fisher(2002)fF 7245 H B 51 i (AT 5 B T A REE R A RA - AR EERE
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G A AR B A (il R A (A T R e T 22 B 50 AT -
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e (B R A B i {8 o 72 SR ERHRIRY » mIARRE B 1k £ ] LU i 385 1 LU S S8 Y ~ M %
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x=  (ERMHEREIRRIRANERRAR

e sl B ek | AN ORI | | R
R feef:
1 | RZE | BULrEs—E233%E | & | 95.68) 4 2 2 4 17
2 | KL B —E233E | B | 95.68) 4 2 2 4 17
3 Al AT ES 406557 B | 2331 2 2 1 3 4 | 31
4 | (FAYLER 4028 757 FE | 1699 2 2 1 1 32
5 Al PV ES 40248755 FE | 18.16) 2 2 1 3 31
6 il FrAEdbEg S5 H | 4415 3 2 2 4 18 0
7 KIAIE WA & | 43.03] 3 2 2 4 15 0
8 |3 BFEER —Ero6ts H | 4589 3 2 2 1 0
9 | 3L B B96 s & | 4589 3 2 2 1 0
10 | 3Ll | FfERS — Bo6ts H | 4589 3 2 2 2 0
11 |3l | R Eo6tk B | 4679 3 2 2 4 0
12 | KL BUbrEig—B233% | & | 6884 4 2 2 4 10 | 32
13 | AR | e A B S635% | B [130.25) 4 2 2 4 22
14 | FEEE FHEE S £ | 3905 3 2 2 4 14
15 | FElE | EEE14 H | 2865 3 2 2 1 14
16 | FE#EE | FHEE 1097 B | 2251 2 2 1 1 31
17 | FE#EE | FHEE 145 B | 2251 2 2 1 2 31
18 | FAdElE & E 1097 | 2251 2 2 1 1 31
19 | | EEE1098 B | 2251 2 2 1 2 31
20 | AL |EEE 1097 H | 1628 1 1 1 1 14
21 | | EEE 1097 | 3928 1 1 1 4 14
22 | AL | EE R & | 2012 2 2 1 1 31
23 | | EE R & | 2012 2 2 1 1 31
24 | | EEER £ | 3905 3 2 2 4 14 0
25 | A | EEER & | 2865 3 2 2 1 14 0
26 | FASER | BT 168% & | 493 3 2 2 4 14 0
27 | FElE 168 H | 66 3 2 2 4 14 0
28 | ARl rhLdEER T BS635% | BE |142.85] 4 2 2 1 22 0
29 | AR HrDdEER FLERS635E | B% 13222 4 2 2 1 19 0
30 | Ak HDdEER FLERS635R | B% 13222 4 2 2 12 19 0
S 52.15| 2.80 |1.93| 1.63 2.80 11.03 |10.40
A 38.69| 0.89 [0.25]| 0.49 2.22 6.51 |14.96
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BRI H HIE

it g | gt | O e ey | e D | | DO

e BEAE TR . B it

e it
SR 0.16 0.14 S5 0.25 0.14

1 RZ: | e 0.19 002 | * | 2 K&E| fEAEE 0.23 002 | *
SEARE | 12035 17.41 SERE | 91.14 17.41
ST 0.01 0.02 L 0.09 0.07

3|l | 0.00 001 | O | 4 |filw| fE#s= 0.02 001 | A
BEEE | 14.10 23.12 SRR | 18.27 19.04
8 0.10 0.03 ) 1.99 0.16

5|l | R 0.03 0.01 | A | 6 || fEHEE 1.06 0.03 | *
BRI | 25.66 26.26 BRRE | 53.10 17.02
MR 042 0.21 Rz 0.04 0.22

7 KA 0.23 003 | % | 8 || fEHEE 0.05 009 | *
BELRE | 55.08 1291 RGN | 12353 39.56
AR 0.05 0.22 DRz ) 2.18 0.17

9 |SrilE | v 0.03 009 | * | 10 |3qli| foese 0.46 006 | O
BRI | 55.00 39.56 BRI | 21.25 36.48
DR 0.92 0.13 DRz 0.05 0.01

1| SO | e 0.37 003 | % | 12 | KZE| = 0.02 0.00 | *
SRR | 4031 | 2331 BAELRY | 4712 | 22.02
SEEE 0.81 0.20 8 0.14 0.01

13 |LhE | 0.38 002 | % | 14 Fidslm| MR 0.04 000 | A
PR | 4747 12.38 BRI | 29.23 3115
DR 0.11 0.01 DR ) 0.01 0.01

15 | | S 0.01 000 | O | 16 |FdkE| fEHEE 0.01 001 | A
SRR | 802 | 3LIS BEMY | 7607 | 7607
S8 0.03 0.05 DRz 0.02 0.08

17 |EAE | 0.00 001 | © | 18 | Folm e 0.01 000 | *
R | 376 17.02 BEMRE | 51.27 1.43
DL 0.02 0.06 DR 0.16 0.30

19 | EEE | S 0.01 0.01 | * | 20 |mdlE| fE¥EE 0.04 008 | ©
BRI | 56.86 16.56 BRRE | 21.90 26.79
S8 0.02 0.13 S 0.09 0.08

21 |FEVSE| R 0.02 002 | % | 22 [FEEE| 0.04 0.00 | *
FEIZH | 119.86 18.09 SEGRE | 48.20 557
AR 0.02 0.08 DR 0.02 0.13

23 | FEVAEE | RS 0.01 000 | * | 24 FEuklE | AHERE 0.03 002 | *
BEARH | 78.65 5.57 BIELREL | 141.24 17.78
VI 0.07 0.01 P8 4.74 0.15

25 | EAEE | 0.01 0.00 | * | 26 |FilE| fErEE 0.03 003 | O
BRI | 9.66 4.11 BRI | 0.67 17.11
S 2.64 0.17 DRz 3.95 0.29

27 |FEEE | R 227 003 | * | 28 || e 0.01 009 | ©
BEGRE | 86.11 15.12 BEMAHC | 017 | 3098
AR 3.08 0.30 DR ) 3.62 0.17

29 | AR | 261 009 | % | 30 |:HhREm| fEHEE 3.42 001 | *
BELRE | 84.90 30.75 SRR | 94.50 4.43

REl 0 DU S CREIE R LEBLRE - % FOREBIG A RARBONN BB ER - AFORMEI A (E 2 R LR
B8 H B RN - OFR{E BN ERR R NG B B {E R -

0 1 BEEICV)ARBCV = xi X 100% * SEIEHEE » R SEH8) -
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KE BIEERFEERGERERBLERE

G B T B
] BT TERES ] AT iR
fg;gﬁ; A R | AR fggzg B L AR
i =T 5 Y9G i Y9G 9 5

| e | L | | | ot | B | G |

1 0025 | 0.30 1 0.113 ] 0.340 1 0.017 | 040 1 0017 |0.343

1 x| 2 0.063 | 0.35 2 0.159 10325 16 2 0.002 | 0.30 2 0002 |0.344
3 0272 | 0.35 3 0.150 |0.335 3 0.023 | 030 3 0023 |0.313

1 0.186 | 0.34 1 0.113 | 0.331 1 0.033 | 040 | 0.063 | 0.301

2 2 0.198 | 0.34 2 0.159 10326 | 17 2 0.035 | 0.30 2 0.049 | 0.364
3 0502 | 0.32 3 0.150 |0.335 3 0.032 | 030 3 0.056 |0.335

1 0019 | 0.34 | 0.029 |0.348 | 0.006 | 0.34 | 0078 |0.363

3 x| 2 0.020 | 0.30 2 0018 0333 18 |k 2 0.020 | 0.32 2 0.079 |0.303
3 0.022 | 0.36 3 0022 |0.318 3 0020 | 034 3 0077 |0.333

1 0.068 | 0.32 1 0.067 |0.338 1 0.008 | 0.35 1 0.058 | 0.333

4 2 0.071 0.36 2 0.082 |0311| 19 2 0.031 0.30 2 0.065 |0.303
3 0.104 0.32 3 0.056 |0.351 3 0.027 0.35 3 0.047 |0.363

1 0076 | 0.33 1 0.023 |0.338 1 0.137 | 0.33 1 0.238 | 0.337

5 2 0.107 | 0.34 2 0040 10325 20 2 0.143 | 036 2 0391 | 0312
3 0.111 0.33 3 0.038 | 0.337 3 0.201 0.31 3 0.270 | 0.351

| 0.882 | 0.35 1 0.129 | 0.339 1 0.048 | 0.32 1 0.106 |0.342

6 2 1.136 0.35 2 0.181 10326 21 2 0.004 0.36 2 0.153 |0.321
3 2258 | 030 3 0.169 | 0.335 3 0.008 | 032 3 0.140 |0.336

1 0.162 | 0.30 1 0.178 | 0.441 1 0.041 0.30 1 0.076 | 0.340

7 x| 2 0.358 | 0.35 2 0230 0272 22 2 0.108 | 0.37 2 0084 | 0344
3 0583 | 0.35 3 0.218 | 0.287 3 0.125 | 0.33 3 0076 |0.315

1 0.003 | 040 1 0.294 |0.322 1 0.002 | 0.35 1 0.076 | 0.340

8 2 0014 | 035 2 0.125 10234 23 | 2 0.021 0.30 2 0.084 |0.315
3 0.086 | 0.25 3 0.229 | 0.335 3 0.027 | 035 3 0076 | 0344

1 0.003 | 0.35 | 0.294 |0.322 1 0.002 | 035 1 0.107 |0.342

9 x| 2 0.020 | 0.20 2 0.125 0345 24 |k 2 005 | 035 2 0.153 | 0.321
3 0044 | 045 3 0.229 10334 3 0.005 | 0.30 3 0.140 | 0.336

1 1.312 | 0.35 1 0.096 | 0.448 1 0.067 | 0.35 1 0.043 10.326

10 2 1.360 | 040 2 0203 10.269 | 25 2 0.080 | 0.27 2 0.046 | 0.311
3 1.899 0.25 3 0.199 |0.283 3 0.070 0.38 3 0042 |0.362

1 0.561 0.35 | 0.093 | 0.447 1 4.711 0.40 | 0.124 | 0.384

11 2 0579 | 045 2 0.147 10269 | 26 2 4736 | 0.30 2 0.174 | 0.247
3 0.950 | 0.20 3 0.139 | 0.284 3 4774 | 0.30 3 0.162 | 0.369

1 0.017 | 0.30 1 0.016 |0.337 1 3922 | 030 1 0.138 | 0.380

12 x| 2 0.071 0.35 2 0017 10329 27 | 2 0.015 | 0.30 2 0.186 | 0.254
3 0.094 0.35 3 0.011 0333 3 43268 | 0.40 3 0.175 | 0.366

1 0423 | 034 | 0.169 | 0.370 1 3952 | 035 1 0.204 | 0.342

13 2 0.815 | 0.34 2 0214 10272 28 | 2 3959 | 035 2 0.386 | 0.323
3 1.191 0.32 3 0.205 | 0.357 3 3945 | 030 3 0.294 | 0.335

1 0.152 | 0.30 1 0010 |0.344 1 0.139 | 0.34 1 0.205 |0.335

14 2 0.098 | 040 2 0.001 10343 29 2 5135 | 0.32 2 0.387 |0.341
3 0.181 0.30 3 0017 10314 3 3.953 0.34 3 0295 |0.324

1 0.101 0.25 1 0.010 |0.345 1 6874 | 0.34 1 0.178 | 0.335

15 x| 2 0.117 | 0.40 2 0.001 0344 30 |kl 2 0054 | 037 2 0.176 | 0.326
3 0.103 | 0.35 3 0017 |0.311 3 3932 | 0.29 3 0.164 |0.339
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®™oN BEMHERGRERNGEMGEILRSE
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o)Ly SO SEUI R ENHEY (EGERIE() 725 (a-b)
1% 26.6 60.0 -33.4
2% 26.4 60.0 -33.6

24.6 23.6 1.0
4 28.6 24.0 4.6
31.0 20.0 11.0
6* 23.9 29.4 -5.5
7% 26.2 27.0 -0.8
8 28.1 27.0 1.1
9 28.3 243 4.0
10 25.0 28.4 3.4
11% 24.8 243 0.5
125 26.2 32.8 6.6
13 22.3 41.5 -19.2
14 27.6 22.6 5.0
15 31.0 30.4 0.6
16 28.4 24.9 3.5
17 26.5 14.7 11.8
18% 27.2 20.7 6.5
19% 30.0 14.8 15.2
20% 39.5 35.6 3.9
21% 40.5 25.6 14.9
22% 26.2 21.7 45
23 26.2 16.3 9.9
24 40.5 26.3 14.2
25% 27.8 32.7 -4.9
26 28.6 33.2 4.6
27 25.3 33.3 -8.0
28 23.3 74.1 -50.8
20% 225 75.2 -52.7
30%* 224 44.1 21.7
FERESNEEH 4.4
7= S EAA B 17.8
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3 Zis

Fh1 c EERA AT ER EAE #5347 (multiple linear regression) ~ /N J7 iR (weighted

least squares regression) ~ fEHHERF (exponential regression) ~ ¥ B MR (log linear

regression)Z o

A12 ¢ IRE LB AG{E 7 € (The Appraisal Institute) B AR B ZEMEEESEM —#EAI(Uniform

3

4 :

5

At6 -

A7

8

9 :

2F10 :

Standards of Professional Appraisal Practice, USPAP){Y# 2% = FLISHITE L » AVME—
i AR kg - Al HEREE T ER - HASRAEAE LA - (HAVMZ S
Sl Ry i ERY R ~ 2F SN E R - HESE A BHEE SRR EH
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AR LA BMPAP = 1 3 x 100%
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P EET A Ry, —yi(w)= y <y (@)

y: HECRGER 5,  BEUE o  fREvk

R AT Bhit-rate(%) = 1 X 100%
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