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Development of Apartment Rent Estimation Model

Based on an Integrated Macro-Micro Approach
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Abstract Since apartment rents involve sophisticated interactions among the general features of the

apartment and the environmental factors, it is extremely difficult to estimate them accurately. The

purpose of this paper is to develop a novel algorithm for estimating apartment rents based on an integrated

macro-micro approach. A macro model based on the linear regression is combined with a micro model

evaluating the land value of the apartment and the value of the nearest station. Numerical experiments

reveal that the integrated model provides a noticeable improvement over both the macro model and the

micro model when each is implemented alone.
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R 1. s R Sk B

REE A# ALC ### RC SRC PC

19604¢ 9,100 13,400 13,400 21,400 30,900 30,900
196 14¢ 10,300 14,900 14,900 23,900 39,500 39,500
19624 12,200 15,900 15900 27,200 40,900 40,900
19634E 13,500 14,600 14,600 27,100 41,300 41,300
19644F 15,100 16,600 16,600 29,500 49,100 49,100
19654E 16,800 17,900 17,900 30,300 45,000 45,000
19664 18,200 17,800 17,800 30,600 42,400 42,400
19674E 19,900 19,600 19,600 33,700 43,600 43,600
19684F 22,200 21,700 21,700 36,200 48,600 48,600
19694F 24,900 23,600 23,600 39,000 50,900 50,900
19704 28,000 26,100 26,100 42,900 54,300 54,300
19714¢ 31,200 30,300 30,300 47,200 61,200 61,200
19724¢ 34,200 32,400 32,400 50,200 61,600 61,600
19734 45,300 42,200 42,200 64,300 77,600 717,600
19744F 61,800 55,700 55,700 90,100 113,000 113,000
19754 67,700 60,500 60,500 97,400 126,400 126,400
19764¢ 70,300 62,100 62,100 98,200 114,600 114,600
19774 74,100 65,300 65,300 102,000 121,800 121,800
19784¢ 77,900 70,100 70,100 105,900 122,400 122,400
19794 82,500 75,400 75,400 114,300 128,900 128,900
19804¢ 92,500 84,100 84,100 129,700 149,400 149,400
19814¢ 98,300 91,700 91,700 138,700 161,800 161,800
19824¢ 101,300 93,900 93,900 143,000 170,900 170,900
19834F 102,200 94,300 94,300 143,800 168,000 168,000
19844F 102,800 95,300 95,300 141,700 161,200 161,200
19854E 104,200 96,900 96,900 144,500 172,200 172,200
19864F 1,069,200 102,600 102,600 149,500 181,900 181,900
19874 110,000 108,400 108,400 156,600 191,800 191,800
19884E 116,500 117,300 117,300 175,000 203,600 203,600
19894 123,100 128,400 128,400 193,300 237,300 237,300
19904¢ 131,700 147,400 147,400 222,900 286,700 286,700
19914E 137,600 158,700 158,700 246,800 329,800 329,800
19924¢ 143,500 162,400 162,400 245,600 333,700 333,700
19934¢ 150,900 159,200 159,200 227,500 300,300 300,300
19944F 156,900 148,400 148,400 212,800 262,900 262,900
19954F 156,600 143,200 143,200 199,000 228,800 228,800
19964E 158,300 143,690 143,690 198,000 229,700 229,700
19974¢ 161,000 141,000 141,000 201,000 233,000 233,000
19984E 158,600 138,700 138,700 203,800 225,600 225,600
19994¢ 159,300 139,400 139,400 197,900 200,900 200,900
20004¢ 159,000 132,300 132,300 182,600 204,300 204,300
200 14¢ 157,200 136,400 136,400 177,800 186,100 186,100
20024¢ 153,600 135,000 135,000 180,500 195,200 195,200
20034E 152,700 131,400 131,400 179,500 187,300 187,300
20044F 152,100 130,600 130,600 176,100 190,100 190,100
20054F 151,900 132,800 132,800 171,500 185,700 185,700
20064F 153,100 133,000 133,000 179,400 173,200 173,200
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8% 2. ~7 oe=FHeE - THIREE

A5 — | EEA Const AR T. pc™” oc BY. NR ps~  (u)”
Estimate -35111.47 22955174 - - - -397.1578 - -17.8979 2.3525
(1.,4) |Std Error 185562801 206.5979 - - - 222.492 - 6.382 0.3498
t value -1.892 11.111 - - - -1.785 - -2.804  6.726
PG 0104621553
A7y — | B4 Const AR™ PC. ocC BY” NR ps  (u.)"
Estimate 15254607  1330.11 - 2034544 - —355.919 - —6.954 1.085
(1,B) |Std Error  10909.112  138.486 - 1103.102 - 114.535 - 2608 0.255
t value 1.398 9.605 - 1844 - -3.108 - -2666  4.256
FHESE 00861945
AFdy) — | BEL Const AR pc™” oc™” BY. NR ps~  (u.)”
Estimate 77132414 1076.612 - 33829943 0385 -157.744 - -41703 1.1972
(1.C) |Std Error  6683.8657  69.9173 - 911.6851 0.1391 85.8435 - 1.3706 0.2343
t value 1.154 15.398 - 3711 2.768 -1.838 - -3.043  5.109
T 0098568293
A5V — | S Const AR PC 0oC BY" NR ps~ (u.)"
Estimate -44359.6684 2381.7001 - - - -5486109 - -22.3614 2642
(OI.A) |Std Error 168514548 206.7201 - - - 191.064 - 6.1618 0.2977
t value -2.632 11.521 - - - -2.871 - -3.629 8.873
FHPEEEE  0.090259327
IrdY— | B4 Const AR T PC oc BY ™ NR DS (u.)”
Estimate  —-8973.6307 1750.9681 6940.7829 - - 10713775 -4799.1935 - 2.2241
(OI,B) |Std Error 19687.2222 166.8067 4645.5225 - - 202.3984 2830.3314 - 0.3765
t value -0.456 10.497 1.494 - - -5.293 -1.696 - 5.907
PR 0106997782
A5 — | EEL Const AR™ T. Pc’ oc BY " NR ps’ ()"
Estimate -11535.0807 1336.309 9443.8397 4127843 01928 -859.5306 - -9.6996 15733
(Ic) |Std Error 20732618 122.8515 5106.6326  1885.9826 0.1196 1945175 - 38677 0.371
t value -0.556 10.877 1.849 2189 1612 -4.419 - -2.508  4.24
PRI 0.086280501
HFTY— | ¥4  Const AR PC oc’ BY. NR DS (u.)"
Estimate  170960.222  1043.65 - - 05878 -670.6829 - - -
(I.A) |Std Error 22706.9068 364.7107 - - 02188 3458021 - - -
t value 7.529 2.862 - - 2.686 -1.939 - - -
PRI 0.079907678
HFdY— | B4 Const AR’ T PC oC BY NR DS (u.)”
Estimate -54635.1304 1448.6294 - -14152.2092 0.6998 -1886.3097 318545536 - 4.286
(II,B) |Std Error 114880.1804 579.4753 12353.3007 0.4097 1470.9725 28611.051 - 2.2168
t value -0.476 25 - -1.146 _ 1.708 -1.282 1113 - 1.933
UG 0.099407781
H57dY— | ¥4  Const AR PC ocC BY NR DS  (u.)"
Estimate 236803.7 18971 - - - -2519.4 - - -
(IV,A) |Std. Error 44266.4 512.8 - - - 1490.1 - - -
t value 5.35 3.699 - - - -1.691 - - -
FUEEE 0101752522
H5dY— | EHH  Const AR” PC ocC BY NR DS (u.)"
Estimate  -428612.94 3335.755 - - - - - - 13.092
(V.A) |Std Error 159457.198  891.086 - - - - - - 2,049
t value -2.688 3.743 - - - - - - 6.389
TS 0084369214
27— | PHRE 0.095245
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