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Reversion on Real Property Depreciation

Jen-Hsu Liang*

Depreciation reflects the decline in an asset’s value over time. The value of real estate will 
decrease gradually due to the building’s physical deterioration. Most empirical studies thus adopt 
age and age-squared as proxies to measure depreciation, and the variables are often statistically 
significant. The empirical results suggest that there exists an upturn in the value of a property 
following a period of falling values over the property’s economic life. Doubt is therefore cast on the 
conventional belief of a downward-only trend in property value. This article adopts multi-regression 
analysis to examine the pattern of use value and the redevelopment value of properties in Taipei 
City. The results show that the reversion of real property depreciation is due to the interaction of 
use value and redevelopment value. Therefore, a higher building age might yield a greater land 
redevelopment value.

Key words: depreciation, redevelopment value, hedonic price model

*
Associate Professor, Department of Natural Resources, Chinese Culture University, Taipei, Taiwan.
E-mail: lrx@staff.pccu.edu.tw

NSC 99-2410-H-034 -052



72

(depreciation)

( 1)
98 10 104 100

11 37 115

(Hulten & Wykoff, 1981; Cannaday & Sunderman, 1986; 
Malpezzi et al., 1987; Goodman & Thibodeau, 1995, 1997) Lee et al.(2005)
Clapp & Salavei(2010)

Samuelson(1964) Hulten & Wykoff(1981)
Baum(1991) Clapp & Giaccotto(1998)

Malpezzi et al.(1987) (observed age 
method) (macroeconomic models of the housing stock)
(hedonic price methodology)

Sirmans et al.(2005)
87

 



73

(Malpezzi et al.,1987; Smith, 2004; Fisher et al., 2005; Dunse & Jones, 2005)
(Hulten & Wykoff, 1981; 

Malpezzi et al., 1987; Goodman & Thibodeau, 1995, 1997; Coulson & McMillen, 2008)
Hulten & Wykoff(1981)

Malpezzi et al.(1987) Goodman & Thibodeau(1995, 1997)
Smith(2004) Wilhelmsson(2008)

Randolph(1988) (vintage effect)

Asabere & Huffman(1991)

Rubin(1993)

Clapp & Giaccotto(1998)

(Malpezzi et al., 1987; Smith, 2004; Fisher et al., 2005)

Lee et al.(2005)

Clapp & Salavei(2010)

Lee et al.(2005)

Clapp & 
Salavei(2010)



74

Salway(1986)

Randolph(1988) Rubin(1993)
Clapp & Giaccotto(1998) Lee et al.(2005) Clapp & Salavei(2010)

Lee et al.(2005)

Clapp & Salavei(2010)

Ttifdtet

Ttifdteth

tV

tr

T

tr

≥⋅=

<≤⋅=

∫

∫

∞ −

+−

;)(

0;)(

)(

0

)(

0

)(

{
l

δ

(1)

  V    
 t     



75

T    
δ    
r  
h(t) t ( )
l (t) t

(t<T)
(2) T T

t

∫∫

∞ −−−−δ+− ⋅⋅+⋅=
T

)Tt(r)tT(r
T

t

t)r(

dte)t(edte)t(h)t(V l  .............................................(2)

(1) (t)

)tT(rtT)r(t)r(T)r(t)r(t

e

r

)T(

]e)T(he)t(h[]ee[

)r(

)t(h

dt

dV −−δ+−δ+−δ+−δ+− ⋅+−−−
δ+

=
l

 .............................(3)

)t(h
t

� 0 ]ee[
T)r(t)r( δ+−−δ+−

�0

0 )t(h � )T(h (3) 0

(3) )t(
t

l �0� )tT(r

e

−− �0

(3) 0

]ee[

)r(

)t(h
)T)r()t)(r(t δ+−δ+− −

δ+
� ]e)T(he)t(h[

)T)(r()t)(r( δ+−δ+− −

)tT(rt

e

r

)T( −−⋅l

dt

dV

�
�

�
0

(3) (t)

)tT(rt)r(

t)r(T)r(t)r(

)r(dt

Vd

ee

eee

)T()t(h)r(

)t(h2][

)t(h

t

t

tt

2

2

−−δ+−+

δ+−δ+−−δ+−
δ+

+δ+

−=

l (4)

)t(h �0� )t(h
t

�0� )t(h
tt

�0� )t(
t

l �0� )tT(r

e

−− �0 ]ee[
T)r(t)r( δ+−−δ+−
�0 (4) 0

2

2

dt

Vd >0
dt

dV

=0
U



76

Smith(2004) Fisher et al.(2005)
Wilhelmsson(2008) (5)

i

kn

1nj

jij

n

1j

jij0
εDβXβα)

i

(Pln +++= ∑∑

+

+== (5)

ln(Pi)= i
α0 =
Xij=

= i j
Dij

 = i j
βj

  = j
εi  = i

1. 
XY

1 0



77

99
( 2) 98

98 1,744
57

77 120% 400% 66m2(20 )
330m2(100 ) 1,342

10%
5%

993.44 489.59 46.33
29.04 6.57



78

( )
1 0
1 0
1 0

ln
ln

ln

1,500 1,500
0

1,500 0



79

( ) 300 7000 993.44 489.59
(m2) 11.20 192.12 32.94 12.25
(m2) 66.01 253.19 103.58 25.51

(%) 120.00 400.00 222.16 43.82
(m) 4.00 70.00 19.39 11.03

(m) 305.00 6999.00 6555.77 1520.51
(m) 0.00 1458.02 440.59 456.05
(m) 0.00 1471.31 1230.10 177.68
(m) 0.00 1478.00 216.49 357.53

(m) 0.00 1440.68 283.25 363.64
(m) 0.00 1448.42 487.91 457.12
(m) 0.00 1449.61 237.99 366.83
(m) 0.00 1169.00 21.35 125.43

( ) 1.25 46.33 29.04 6.57

* *
81 6.01 45 6.01

70 5.21 132 17.62

52 3.90 55 7.31

117 8.71 82 10.91

32 2.40 61 8.11

225 16.82 55 7.31

81 6.01 25 3.30

192 14.31 69 9.21

192 14.31 34 4.50

185 13.81 139 18.52

38 2.80 22 2.90

77 5.71 32 4.30

1266 94.30

225 16.80 54 7.20

336 25.00 232 30.90
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2. 
99 6,513 4,104

20
751

5%

236,900
63,576 60.03

28.23 6.80

( ) 84280 686280 236900 63576
(m2) 66.00 221.10 98.20 20.23

(m) 379.00 5999.00 5448.78 1501.35
(m) 0.00 1443.57 486.07 440.96
(m) 0.00 1468.83 1065.74 390.66
(m) 0.00 1447.00 199.28 326.54

(m) 0.00 1386.37 323.92 364.99
(m) 0.00 1452.00 491.84 440.92
(m) 0.00 1381.00 266.96 365.50
(m) 0.00 459.00 3.12 29.77

( ) 3.91 60.03 28.23 6.80
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1. 
1,342
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(Adj. R2)

0 100%
( 3)

31 60.97%
50 74.49%
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                       ln ln ln

11.20231 *** 9.38780 *** 13.74573 ***

0.71615 ***(4.079)  0.36471 ***(3.420) 0.23817 ***(4.079)

0.58211 ***(3.821)  0.34985 ***(7.088) 0.18573 ***(3.822)

0.58780 ***(2.945)  0.30655 ***(3.295) 0.18290 ***(2.944)

0.53497 ***(5.676)  0.24883 ***(5.496) 0.16306 ***(5.678)

0.37754 ***(1.765)  0.29069 ***(2.801) 0.12723 ***(1.765)

0.44863 ***(8.471)  0.25170 ***(3.557) 0.17171 ***(8.432)

0.32769 ***(3.357)  0.07359 ***(2.160) 0.11723 ***(3.341)

0.36496 ***(7.890)  0.16245 ***(4.585) 0.10881 ***(7.774)

0.14810 ***(7.385)  0.12923 ***(2.666) 0.06598 ** (7.363)

0.15142 ***(7.045)  0.13175 ***(6.662) 0.04191 (7.003)

0.13705 ** (2.340)  0.15350 ***(1.794) 0.00684 (2.340)

0.09429 ***(1.513) 0.18862 ***(1.118)

0.31639 ***(1.102)  0.06538 ***(1.094) 0.12400 ***(1.102)

0.02661 * (1.101)  -0.06328 ***(1.072) -0.00379 (1.099)

ln 0.12835 ***(2.375) 0.12426 ***(1.140)

ln 0.83928 ***(2.560) 0.65334 ***(1.130) 

0.00056 ***(1.319) 0.00042 ***(1.321)

0.00169 ***(1.167) 0.00072 (1.166)

-0.00002**   (2.629)  -0.00001 (2.302) -0.00001 (2.627)

0.00016*** (1.879)  0.00008 ***(1.850) 0.00001 (1.861)

-0.00007* (1.136)  -0.00001 (1.781) -0.00006 * (1.135)

0.00011*** (2.034)  -0.00002 (1.378) 0.00004 ** (2.034)

0.00007*** (1.399)  0.00003 (1.368) 0.00004 ** (1.390)

-0.00004** (1.622)  0.00004 ** (1.628) -0.00005 ***(1.603)

0.00011*** (1.474)  0.00005 ** (1.936) 0.00006 ***(1.467)

-0.00020*** (1.219)  -0.00035 *  (1.059) 0.00002 (1.209)

-0.01437*** (4.939)   

0.00053*** (6.336)   

ln  -0.08816 ***(1.085) 0.42658 ***(1.253)

Adj. R2 .687 .561 .486 
(F ) 106.208*** 42.697*** 49.831***

*** ** * 1% 5% 10% 0 ( ) VIF
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                    ln                 ln

13.85955***          
.18296***(1.126) *ln .47210***(  7.390)
.12404***(1.103) *ln .45198***(  6.888)

-.00347 (1.099) *ln .46053***(  5.177)
ln .12412***(1.142) *ln .44834***(  9.922)

.00039***(1.318) *ln .43322***(  3.694)

.00066 (1.163) *ln  .44326***(16.049)
-.00001* (2.564) *ln .43463***(  7.327)
 .00003** (1.870) *ln .44822***(14.429)
-.00006* (1.136) *ln .42276***(14.355)
.00006***(2.028) *ln .40988***(14.188)
.00004** (1.393) *ln .40485***(  4.326)

-.00005***(1.598) *ln .39255***(  8.693)
.00005***(1.483)
.00003 (1.201)

Adj. R2 0.491
(F ) 50.702***

*** ** * 1% 5% 10% 0 ( ) VIF
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