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Quantifying demand-supply balance in housing market using property-level inquiry volume:

The case of resale condominium market in Tokyo
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Abstract
To clarify a target segment for housing policies, quantifying mismatch in housing demand and
supply becomes a first step. However, such information has been difficult to obtain since the
equilibrium price reflects a fundamental value of a property in addition to the demand-supply
balance. Employing a novel dataset on “property-level inquiry volume” from the online real
estate web portal, this paper attempts to measure the volume of demand relative to supply for
each locational and building characteristics. We first confirm that property price does not
exhibit a monotonic relationship with the observed demand-supply balance. We then clarify
the segments with large demand relative to supply in the resale condominium market in Tokyo:
(1) suburban condominiums within a walkable distance to the nearest station; (ii)
condominiums less than 20 years old; and/or (ii1) small or large condominiums. The results

imply that some mismatch exists between recent demands and existing condominium stocks.
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Table 1: Summary statistics

(@) 2 (©) 4 (©)

Sample: Entire sample Central 6 wards Other center Inner suburb Outer suburb
Variable Mean  S.D. Mean S.D. Mean  S.D. Mean  S.D. Mean  S.D.
Dependent variable
Level of inquiry volume

High (top 24.4%) 0.244 0.253 0.246 0.242 0.232

Middle (other 75.6%) 0.756 0.747 0.754 0.758 0.768
Unit price (10,000JPY/m?) 528  39.0 86.6 339 60.8  52.1 413  16.0 290 132
Explanatory variable
Region

Central 6 wards 0.140

Other center 0.343

Inner suburb 0.389

Outer suburb 0.128
Walking time to nearest station (min.) 114 6.1 8.7 4.6 10.9 5.1 12.5 6.4 12.8 7.5

0-4 0.145 0.248 0.141 0.113 0.139

5-9 0.150 0.161 0.145 0.146 0.162

10-14 0.454 0.512 0.508 0.423 0.343

15-19 0.173 0.072 0.164 0.206 0.211

>=20 0.078 0.007 0.042 0.112 0.145
Property age (years) 29.0 12.6 30.3 14.7 30.8 135 27.6 114 26.7 10.4

0-9 0.044 0.085 0.049 0.033 0.022

10-19 0.229 0.238 0.208 0.239 0.248

20-29 0.267 0.160 0.214 0.320 0.368

30-39 0.199 0.133 0.191 0.221 0.225

>=40 0.260 0.384 0.338 0.187 0.137
Floor area (m?) 64.0 175 57.4 217 60.0 17.4 67.6 15.0 70.9 14.4

<50 0.186 0.400 0.264 0.085 0.045

50-59 0.197 0.206 0.239 0.178 0.134

60-69 0.257 0.160 0.230 0.304 0.290

70-79 0.216 0.103 0.164 0.272 0.314

>=80 0.144 0.131 0.103 0.161 0.216
Number of stories in building 9.712 6.831 12.964 10.543 9.992 6.779 8.758 5.377 8.290 3.901
Time on market (days) 106.5 813 98.8 75.7 99.8 76.1 1114 837 1182  90.3
Year of initial listing 2015.4 2.1 2015.5 2.0 2015.5 2.1 2015.3 2.1 2015.2 2.1

2012-2015 0.506 0.486 0.485 0.522 0.533

2016-2018 0.494 0.514 0.515 0.478 0.467
Number of observations 757,956 106,278 260,221 294,496 96,961
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Table 2: Logit model on the level of inquiry volume and Hedonic price model

@ @
Dependent variable: Inquiry VVolume Unit Price
Explanatory variable Coef. S.E. Coef. S.E.
Region
Central 6 wards (reference) (reference)

Other center

0.1315 0.0151

kK

-0.3930 0.0022

Fkk

Inner suburb -0.0768 0.0137 **=* -0.6499 0.0020 ***
Outer suburb -0.1759 0.0167 *** -0.9425 0.0024 ***
Walking time to nearest station (min.)
0-4 (reference) (reference)
5-9 -0.0286 0.0100 *** -0.0622 0.0015 ***
10-14 -0.1754  0.0084 *** -0.0969 0.0012 **=*
15-19 -0.2240 0.0102 *** -0.1722 0.0014 ***
>=20 -0.2393  0.0129 *** -0.2200 0.0018 ***
Property age (years)
0-9 (reference) (reference)
10-19 -0.2539  0.0134 **=* -0.1383  0.0021 ***
20-29 -0.7119 0.0137 *** -0.2628 0.0021 ***
30-39 -0.8670 0.0143 *** -0.4447 0.0021 ***
>=40 -0.7785 0.0139 *** -0.5448 0.0021 ***
Floor area (m?)
<50 (reference) (reference)
50-59 -0.2094 0.0094 *** -0.0082 0.0013 ***
60-69 -0.2560 0.0094 *** -0.0282 0.0013 ***
70-79 -0.1311 0.0098 *** -0.0483 0.0014 ***
>=80 -0.1142 0.0105 *** -0.0585 0.0015 ***
Number of stories in building -0.0062 0.0005 *** 0.0083 0.0001 ***
In [Time on market (days)] 0.6746 0.0042 **=* -0.0095 0.0005 ***
City FE Yes Yes
Time FE (monthly) Yes Yes
Constant -2.9602  0.0410 *** 4.5704 0.0056 ***
Number of observations 757,953 757,956
Pseudo R? 0.0681
Adjusted R? 0.6098
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Notes: Significance levels are indicated as follows: *** p <0.01, ** p <0.05, and * p <0.1.



Table 3: Logit model on the level of inquiry volume (four regions)

o) ® ® @
Central 6 wards Other center Inner suburb Outer suburb
Explanatory variable Coef. S.E. Coef. S.E. Coef. S.E. Coef. S.E.
Walking time to nearest station (min.)
0-4 (reference) (reference) (reference) (reference)
5-9 -0.0527 0.0235 ** 0.0014 0.0173 -0.0363 0.0175 ** -0.0023 0.0293
10-14 -0.0876 0.0185 **=* -0.1946 0.0144 *** -0.2178  0.0152 **=* -0.0561 0.0259 **
15-19 -0.1174  0.0318 *** -0.1922  0.0178 *** -0.2613 0.0170 *** -0.1339 0.0284 ***
>=20 -0.2514 0.0906 **=* -0.1400 0.0273 *** -0.2922 0.0196 **=* -0.1595 0.0310 ***
Property age (years)
0-9 (reference) (reference) (reference) (reference)
10-19 0.0700 0.0288 ** -0.1877 0.0221 *** -0.4592 0.0238 *** -0.7331  0.0499 ***
20-29 -0.3018 0.0314 **=* -0.6476 0.0228 *** -0.9358 0.0240 **=* -1.0728  0.0499 ***
30-39 -0.5568 0.0337 **=* -0.8814 0.0236 *** -1.0875 0.0250 *** -1.0562 0.0515 ***
>=40 -0.5175 0.0291 **=* -0.8356 0.0225 *** -0.9547 0.0253 **=* -0.9006 0.0533 ***
Floor area (m?)
<50 (reference) (reference) (reference) (reference)
50-59 -0.1012  0.0204 **=* -0.1649 0.0140 *** -0.4602 0.0187 **=* -0.4394 0.0420 ***
60-69 -0.0910 0.0224 **=* -0.1377  0.0147 *** -0.5504 0.0178 **=* -0.5777 0.0396 ***
70-79 0.0686 0.0261 **=* 0.0148 0.0160 -0.4181 0.0182 **=* -0.5237 0.0397 ***
>=80 -0.0057 0.0244 0.0069 0.0181 -0.3871 0.0195 **=* -0.4761 0.0413 ***
Number of stories in building -0.0128 0.0008 **=* -0.0094 0.0008 *** 0.0003 0.0009 0.0023 0.0022
In [Time on market (days)] 0.5906 0.0104 **=* 0.6280 0.0069 *** 0.7390 0.0070 **=* 0.7947 0.0127 ***
City FE Yes Yes Yes Yes
Time FE (monthly) Yes Yes Yes Yes
Constant -3.1731  0.0970 *** -2.8947 0.1578 *** -3.0113 0.0664 *** -2.6100 0.1217 ***
Number of observations 106,278 260,217 294,494 96,958
Pseudo R? 0.0632 0.0699 0.0764 0.0911

Notes: Significance levels are indicated as follows: *** p <0.01, ** p <0.05, and * p <0.1.
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(a) 2012-2015

Table 4: Logit model on the level of inquiry volume (four regions)

® 0] ® @ ®
Entire sample Central 6 wards Other center Inner suburb Outer suburb

Explanatory variable Coef. S.E. Coef. S.E. Coef. S.E. Coef. S.E. Coef. S.E.
Region

Central 6 wards (reference)

Other center 0.0682 0.0208 ***

Inner suburb -0.2124  0.0189 ***

Outer suburb -0.3673 0.0230 ***
Walking time to nearest station (min.)

0-4 (reference) (reference) (reference) (reference) (reference)

5-9 -0.0353 0.0136 *** -0.0702 0.0323 ** 0.0279  0.0235 -0.0315 0.0235 -0.0099 0.0395

10-14 -0.1345 0.0115 *** -0.0600 0.0256 ** -0.1540 0.0197 *** -0.1503 0.0206 *** -0.0020 0.0352

15-19 -0.1990 0.0139 *** -0.2023  0.0445 *** -0.1363  0.0243 *** -0.2168  0.0231 *** -0.1111  0.0386 ***

>=20 -0.1985 0.0179 *** -0.0067 0.1331 -0.0865 0.0379 ** -0.2376  0.0269 *** -0.1063 0.0431 **

Property age (years)
0-9
10-19
20-29
30-39
>=40

Floor area (m?)
<50
50-59
60-69
70-79
>=80

Number of stories in building
In [Time on market (days)]

(reference)
-0.3971 0.0280 ***
-0.8187 0.0282 ***
-0.9968 0.0287 ***
-0.9218 0.0284 ***

(reference)
-0.2457 0.0129 ***
-0.2725 0.0129 ***
-0.1434 0.0136 ***
-0.1241 0.0145 ***
-0.0026 0.0007 ***
0.6711 0.0055 ***

(reference)
-0.1640 0.0552 ***
-0.4307 0.0574 ***
-0.6400 0.0595 ***
-0.6747 0.0549 ***

(reference)
-0.1533  0.0279 ***
-0.1118 0.0319 ***
-0.0250 0.0370
-0.1152 0.0335 ***
-0.0094 0.0013 ***
0.5507 0.0139 ***

(reference)
-0.3204  0.0478 ***
-0.7338  0.0486 ***
-0.9675 0.0492 ***
-0.9115 0.0481 ***

(reference)
-0.1893 0.0192 ***
-0.1335 0.0200 ***
0.0570 0.0225 **
0.0515 0.0249 **
-0.0063 0.0012 ***
0.5930 0.0093 ***

(reference)
-0.5842  0.0509 ***
-1.0454 0.0510 ***
-1.2499 0.0518 ***
-1.1401 0.0523 ***

(reference)
-0.4727  0.0259 **=*
-0.5648 0.0248 ***
-0.4283 0.0253 ***
-0.3774  0.0271 ***
0.0052 0.0013 ***
0.7699 0.0091 ***

(reference)
-0.9312 0.1082 ***
-1.2728  0.1081 ***
-1.2296 0.1096 ***
-1.1467 0.1116 ***

(reference)
-0.3516 0.0584 ***
-0.4263 0.0550 ***
-0.3811 0.0555 ***
-0.3650 0.0577 ***
0.0054 0.0031 *
0.8035 0.0168 ***

City FE Yes Yes Yes Yes Yes
Time FE (monthly) Yes Yes Yes Yes Yes
Constant -2.7836  0.0547 *** -2.7847 0.1205 *** -2.7984 0.2338 *** -3.1616 0.0899 *** -2.6037 0.1732 ***
Number of observations 383171 51,607 126,163 153,691 51,704
Pseudo R? 0.0647 0.0555 0.0589 0.0795 0.0896
(b) 2016-2018
()] @) () 4 ®)
Entire sample Central 6 wards Other center Inner suburb Outer suburb
Explanatory variable Coef. S.E. Coef. S.E. Coef. S.E. Coef. S.E. Coef. S.E.
Region
Central 6 wards (reference)
Other center 0.2032 0.0221 ***
Inner suburb 0.0756 0.0200 ***
Outer suburb 0.0390 0.0242
Walking time to nearest station (min.)
0-4 (reference) (reference) (reference) (reference) (reference)
5-9 -0.0127 0.0149 -0.0313  0.0343 -0.0226 0.0257 -0.0347  0.0263 0.0165  0.0441
10-14 -0.2165 0.0124 *** -0.1095 0.0268 *** -0.2339 0.0211 *** -0.2987 0.0226 *** -0.1155 0.0384 ***
15-19 -0.2474 0.0150 *** -0.0149 0.0455 -0.2505 0.0261 *** -0.3155 0.0254 *** -0.1649 0.0423 ***
>=20 -0.2840 0.0188 *** -0.3749 0.1256 *** -0.2027 0.0397 *** -0.3590 0.0287 *** -0.2151 0.0452 ***

Property age (years)
0-9

(reference)

(reference)

(reference)

(reference)

(reference)

10-19 -0.2261 0.0158 *** 0.1580 0.0349 *** -0.1366 0.0259 *** -0.4373  0.0278 *** -0.7198 0.0579 ***
20-29 -0.7242  0.0164 *** -0.2966 0.0397 *** -0.6459 0.0272 *** -0.9386 0.0282 *** -1.0561 0.0579 ***
30-39 -0.8509 0.0174 *** -0.6136  0.0442 *** -0.8770  0.0289 *** -1.0207 0.0300 *** -1.0684 0.0609 ***
>=40 -0.7497  0.0167 *** -0.4754 0.0359 *** -0.8481 0.0267 *** -0.8686 0.0304 *** -0.8433 0.0638 ***
Floor area (m?)
<50 (reference) (reference) (reference) (reference) (reference)
50-59 -0.1682 0.0138 *** -0.0480 0.0300 -0.1342  0.0206 *** -0.4387 0.0272 *** -0.5280 0.0610 ***
60-69 -0.2353  0.0137 *** -0.0752  0.0317 ** -0.1394  0.0216 *** -0.5262 0.0257 *** -0.7499 0.0575 ***
70-79 -0.1204  0.0142 *** 0.1496 0.0370 *** -0.0281  0.0228 -0.4015 0.0262 *** -0.6847 0.0572 ***
>=80 -0.1048 0.0154 *** 0.1199 0.0358 *** -0.0443  0.0264 * -0.3935 0.0284 *** -0.6027 0.0596 ***
Number of stories in building -0.0087 0.0006 *** -0.0150 0.0011 *** -0.0115 0.0011 *** -0.0045 0.0013 *** -0.0015 0.0032
In [Time on market (days)] 0.6815 0.0063 *** 0.6452  0.0157 *** 0.6700 0.0104 *** 0.6959 0.0108 *** 0.7871 0.0196 ***
City FE Yes Yes Yes Yes Yes
Time FE (monthly) Yes Yes Yes Yes Yes
Constant -2.9333  0.0497 *** -3.2317  0.1054 *** -2.8768  0.2065 *** -2.5679  0.0828 *** -2.3868 0.1515 ***
Number of observations 374,778 54,671 134,053 140,803 45,244
Pseudo R? 0.0709 0.0704 0.0763 0.0740 0.0977

Notes: Significance levels are indicated as follows: *** p <0.01, ** p <0.05, and * p <0.1.
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Figure 1: Level of inquiry volume across regions
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Figure 2: Spatial distribution within the Tokyo metropolitan area

(a) Level of inquiry volume

e

"~
'~
~.

[Legend]
— Train Line (JR)

Proportion of Units
with “High” Level of
Inquiry volume

®  6.6-19.9%
19.9-23.1%
23.1-26.4%
26.4 - 30.2%
®  30.2-56.3%

— Train Line (JR)

Average Unit Price

(10,000JPY / m?)
[] 9.9- 325
32.5- 485
48.5- 67.7
67.7- 93.8

® 093.8-1913

Notes: Stations with 50 or more samples are shown in the maps.
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Figure 3: Level of inquiry volume with respect to walking time to nearest train station
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Figure 4: Level of inquiry volume with respect to property age
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Figure 5: Inquiry volume with respect to floor area
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Figure 6: Inquiry volume across locations

(a) Walking time to the nearest train station
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Figure 7: Change in the inquiry volume over time

(a) Train access to central Tokyo
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Figure 7 (continued)
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Figure 8: Change in the inquiry volume over time (subsample on four regions)

@) @ ©) (4) ©®)
Sample: Entire sample  Central 6 wards  Other center Inner suburb Outer suburb
Walking time to nearest station (min.)
0-4 0.0% 0.0% 0.0% 0.0% 0.0%
5-9 2.2% 3.7% -5.1% -0.3% 2.6%
10-14 -6.9% -4.5% -6.6% -11.9% -10.7%
15-19 -3.9% 16.8% -9.4% -7.6% -4.7%
>=20 -6.7% -30.6% -10.1% -9.0% -9.3%
Property age (years)
0-9 0.0% 0.0% 0.0% 0.0% 0.0%
10-19 12.5% 32.2% 14.6% 8.8% 9.3%
20-29 4.4% 9.3% 4.4% 4.0% 6.8%
30-39 5.8% 1.4% 3.6% 7.4% 5.1%
>=40 7.5% 11.2% 2.6% 10.0% 11.3%
Floor area (m?)
<50 0.0% 0.0% 0.0% 0.0% 0.0%
50-59 6.3% 9.5% 4.7% 2.2% -11.4%
60-69 2.9% 3.3% -0.5% 2.2% -18.1%
70-79 2.0% 18.6% -8.6% 1.8% -17.9%
>=80 1.7% 23.6% -9.6% -1.1% -14.7%
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