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ABSTRACT
The core business for a real estate company in Taiwan is usually land investment and development. This

paper puts risk control in consideration, employs Data Envelopment Analysis (DEA) to calculate the
efficiency of the listed real estate development firms in Taiwan, and try to determine the factors which cause
the inefficiency of those firms.The results show companies which exercise buy-and -hold strategy for land
have better performance and the results also conform to real option theory. Whereas the companies which
own buildings or houses for sale, as well as with construction in process, are losers in the markets. The
results for the latter companies also suggest those companies are forced to hold the properties, which is
definitely not a marketing strategy. By using commonly used indices and DEA indices, the results are the
same - the land purchasing decision and the costs for construction in progress go in the same direction.
However, the directions of houses for sale and land inventory are the opposite. Therefore, we can conclude
that more information required when evaluating the performance of real estate companies.
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�� !"#$%& '�()*+ ,-./012345678,9:;:<=�>?@

�� !"#$%&'()*+,-./012345

�� �� !"#$%

�� !"#$%&'()*+,-. !/01$%2(CRS)�� !"#$%&'()

�� !"#$(VRS)�� !"#(SE)�� !"#$%&'()*+,-./012�3

�� !"#$%&'()*+,-./"#0123456789:;�<=&'>?@A

�� !"#$%&'()*+"#$,-./012'34"#5678*9$:�;<'
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�� !"#$%&'()*+

�� ! �� ! �� ! �� ! �� ! �� !

�� !"# �� ! �� �� ! �� ! �� !

1999�

�� 2479757 562729 69.80 567589 4591297 5278529
�� 2458894 662073 53.20 558202 4376591 4532304
�� 446848 -2794 19 3430 670067 404386
�� 11072782 2853590 251 1883699 21118845 15837025

2000�

�� 2214725 483299 61.27 613206 4380740 5383748
�� 2133611 768210 45.52 556225 4214711 4744839
�� 36090 -81385 15 2427 571825 131809
�� 9128109 3754298 225 1939067 20733336 17473204

2001�

�� 1758675 243956 48.40 646555 3988314 4727459
�� 1540913 445691 44.49 611086 3937137 4847592
�� 66546 -209314 10 1665 404576 98021
�� 6629306 2297299 221 1948831 19253486 23353127

2002�

�� 1598263 131203 40.93 769975 3524912 4029809
�� 1627806 319403 40.47 678707 3849190 4461808
�� 119778 -304677 9 1429 103703 194952
�� 8731282 1593656 202 2305164 18503766 21056290

2003�

�� 1577384 122295 40.77 902665 3503308 3794934
�� 1727235 270507 44.38 803861 3927630 3947805
�� 11083 -524952 9 63155 74799 482691
�� 8178275 899892 232 3225182 18811552 17217343

�� !"#$%&'(�

�� ! �� ! �� ! �� !

1999�
�� !"# 0.73802 0.41742 0.81953 0.43188
�� ! 0.72435 0.32809 0.67325 0.53713

2000�
�� !"# 0.74546 0.27371 0.73939 0.49466
�� ! 0.60528 0.19677 0.59744 0.45053

2001�
�� !"# 0.63738 0.16261 0.54012 0.73013
�� ! 0.39030 0.13286 0.33982 0.78455

2002�
�� !"# 0.44384 0.38160 0.50616 0.71203
�� ! 0.10930 0.19952 0.20243 0.60309

2003�
�� !"# 0.55915 0.53118 0.56105 0.71498
�� ! 0.39701 0.43124 0.29309 0.48473



52 �� !

�� !"#$%&'()*+CRS�� !"

��
1999 2000 2001 2002 2003

��

�� ! 0.732 0.658 0.734 0.741 0.807

�� 0.723 0.650 0.736 0.755 0.800

�� 0.746 0.671 0.735 0.751 0.801

�� 0.745 0.669 0.745 0.756 0.817

�� 0.748 0.667 0.749 0.757 0.820

�� 0.735 0.657 0.738 0.745 0.810

�� 0.727 0.663 0.731 0.743 0.800

�� 0.744 0.672 0.746 0.753 0.820

�� 0.743 0.666 0.737 0.736 0.803

�� 0.737 0.662 0.755 0.742 0.802

�� 0.735 0.672 0.730 0.753 0.807

�� 0.732 0.668 0.746 0.750 0.815

�� 0.723 0.665 0.748 0.757 0.824

�� 0.723 0.625 0.726 0.745 0.816

�� 0.742 0.671 0.748 0.733 0.800

�� 0.734 0.647 0.758 0.738 0.817

�� 0.749 0.672 0.748 0.733 0.801

�� 0.739 0.655 0.735 0.749 0.805

�� 0.724 0.647 0.738 0.735 0.806

�� 0.733 0.663 0.735 0.745 0.827

�� 0.782 0.719 0.736 0.733 0.805

�� 0.728 0.657 0.726 0.739 0.815

�� 0.728 0.660 0.750 0.752 0.806

�� 0.726 0.655 0.725 0.738 0.800

�� 0.726 0.652 0.728 0.742 0.826

�� 0.733 0.665 0.752 0.733 0.852

�� 0.729 0.652 0.725 0.733 0.800

�� 0.726 0.662 0.730 0.749 0.800

�� 0.729 0.647 0.737 0.738 0.811

�� 0.732 0.654 0.729 0.735 0.813

�� 0.727 0.653 0.725 0.738 0.802
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�� !"#$%&'()*+�

1999 2000 2001 2002 2003

CRS VRS SE CRS VRS SE CRS VRS SE CRS VRS SE CRS VRS SE

�� 1.000 1.000 1.000 1.000 1.000 1.000 0.673 1.000 0.673 0.346 1.000 0.346 1.000 1.000 1.000

�� 0.345 0.354 0.975 0.463 0.534 0.867 0.803 0.849 0.946 0.474 0.509 0.931 1.000 1.000 1.000

�� 0.429 0.470 0.913 0.395 0.460 0.859 0.408 1.000 0.408 0.329 0.422 0.780 0.514 0.653 0.787

�� 0.287 0.287 1.000 0.432 0.432 1.000 0.291 0.302 0.964 0.280 0.364 0.769 0.435 0.495 0.879

�� 0.707 0.709 0.997 0.813 0.925 0.879 0.632 1.000 0.632 0.624 0.714 0.874 0.738 0.748 0.987

�� 1.000 1.000 1.000 0.637 0.761 0.837 0.836 0.851 0.982 1.000 1.000 1.000 1.000 1.000 1.000

�� 0.384 0.391 0.982 0.264 0.395 0.668 0.399 0.435 0.917 0.403 0.535 0.753 0.421 0.593 0.710

�� 0.411 0.423 0.972 0.501 0.508 0.986 0.680 0.680 1.000 0.885 1.000 0.885 0.913 1.000 0.913

�� 0.670 0.675 0.993 0.677 0.779 0.869 1.000 1.000 1.000 0.729 0.935 0.780 0.950 1.000 0.950

�� 1.000 1.000 1.000 0.521 0.558 0.934 1.000 1.000 1.000 0.405 0.486 0.833 0.791 0.879 0.900

�� 0.891 0.897 0.993 0.425 0.477 0.891 0.401 0.531 0.755 0.480 0.712 0.674 0.566 0.702 0.806

�� 1.000 1.000 1.000 0.563 0.599 0.940 0.343 0.352 0.974 0.289 0.394 0.734 0.323 0.343 0.942

�� 1.000 1.000 1.000 0.960 1.000 0.960 0.964 0.981 0.983 1.000 1.000 1.000 0.563 0.739 0.762

�� 0.551 0.556 0.991 0.315 0.319 0.987 0.339 0.363 0.934 1.000 1.000 1.000 1.000 1.000 1.000

�� 0.737 0.744 0.991 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

�� 0.257 0.262 0.981 0.307 0.400 0.768 0.332 0.440 0.755 1.000 1.000 1.000 1.000 1.000 1.000

�� 0.579 0.689 0.840 0.849 1.000 0.849 0.711 0.717 0.992 0.514 0.528 0.973 0.869 1.000 0.869

�� 1.000 1.000 1.000 1.000 1.000 1.000 0.619 0.689 0.898 0.917 1.000 0.917 0.839 0.847 0.991

�� 0.724 0.918 0.789 0.658 0.740 0.889 0.732 0.951 0.770 0.644 1.000 0.644 0.222 0.311 0.714

�� 1.000 1.000 1.000 0.774 0.831 0.931 0.977 0.989 0.988 0.818 0.854 0.958 1.000 1.000 1.000

�� 1.000 1.000 1.000 0.476 0.480 0.992 0.262 0.285 0.919 0.433 0.492 0.880 0.922 0.950 0.971

�� 1.000 1.000 1.000 1.000 1.000 1.000 0.984 1.000 0.984 1.000 1.000 1.000 1.000 1.000 1.000

�� 1.000 1.000 1.000 1.000 1.000 1.000 0.959 1.000 0.959 1.000 1.000 1.000 1.000 1.000 1.000

�� 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

�� 0.822 1.000 0.822 0.835 1.000 0.835 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

�� 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

�� 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.844 0.897 0.941 0.680 0.764 0.890

�� 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.642 0.759 0.846

�� 0.894 1.000 0.894 0.981 0.999 0.982 0.989 1.000 0.989 0.855 1.000 0.855 0.952 1.000 0.952

��

��
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�� !"#$%&'()(�� !"#$%)�� !"#$%(�� !"#)�� !"#

�� !"#$%&'()*+,-./012�3456789:;

�� !"#$%&'()*+,#-./012/314056789:;<=>31

�� !"#$%&'()*+,-./0012345678��9:;<=2001�� !

�� !"#$%&� '(#)*+,-./� '(0

�� !"#$%&'()*+),-)./)0123#$4567'(89:2000�

�2001�� !"#$%&'()*+,(�� 0.287�0.432)��2000-2003�� !"#$%

�� !"#$%&'()*+,-./0123456789:;<=>?@ AB*C9

�� !"#$%&'()*+,-./0123456789:;<=>9?@A.BCD

�� !"#$%&1999�� !"#$%&2000�� !"#$%&0.599�� !"#$%

�� !"#2003�� !"#$%&0.343�� !"#$%&'()*�+,-./01%

�� !"#$%&�'()*+,-./0123

�� !"#$%&'()*+,-./01#23456789:/;<=>0/?@

�� !"#$%&'()*+,&(-./#0123456789:�;&(<=>8?

�� !"#$%&'()* +,-"./01234((5678 9:;<"=>?@

�� !"#$%&'()*&'+,�-./01234356&7(�� !"#)�� !

�� !"!#$%&'()*+,

�� !"#$%&'()*+,-./01921�� !"#$%&'()*+,&-

�� !"#$%&'()*+�,-./0123456789�:;<=>?@ABCD

�� !"#$%&'()*+,-./0123456789:;<=>?@AB*CD,

�� !"#$%�&'()*+,-.(/01234567+89:;<=>?@AB(�

33)�� !"#$%&'()*+,-./01234567&89:;<=>?@ABCD

���� !"#$%&'()*+,-./0�1234567��89:;<=9>?@�

�� !"#$%&'()�*+,-./%&'"012

�� �� !"#$%&'()*+,-

�� !"#$%&'()*+",*+-./0123"4*+-#529�� !"#

�� !"� #$(pooling)�� !Tobit�� !"#$(�34)�� !"#$%&'()*+

�� !"#$%&'()*+,-./0123*456789:;<=!>.?@ABC

�� !"(�� !"#$%&'())�� !"#$%&'�()*+!",-./012

�� !"#$%&'()*+,-./0!"/�� !"#$%&'()*+,-./012

�� !"#$%&'()*+,-./01234�56$789:;�8<=>?@AB

�� !"#$%&$'("#)*+,-.$/0123456789$:;<=>?@A

�� !"

�� !"#��$%&'1%�� !"�#$%&'()*+,-./0123456

�� !"#$%&'!()*+,-�./01234567!"#89:;<=>23

(CRS)�� !"#$%&'()*$+,-./0123(0.1136�� !"10%)�� !"#

�� !"#$%&'()*�+,-./01,23456789)� !":;#$<=
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�� !"#$%&'()*+,-./(�� !)�� !"#$%&'()*+,-.%&

�� !"#$%&'()*+,-./0123456789:;<=>?@ABC.� 

�� !"#$%&'()*+,-./012345678��9:;&<=>?@ABC

�� !"#$%&'()*+,-./0123456#789:;<.=:;>?@AB

�(�� !"#1%�5%)�� !"#$%&'(�)*+,-./01234567809

�� !"#$%&'()*+ ,-./01�234"5678�29#$&'()*+

�� !"#$%&'()*+,!-#./&01234

�� !"#$%&'()*+,-./012,3456,3789:;<=>?@A

�� !"#$%&'()*+,-�./0123456789 !"#$%&'(:;<

�� !"#$%&'()*+,-".%/012".%3456789:;<=>?@A

�� !"#$%&'()*+,-./01234

�� !"#$%&'()*%+,-./0Tobit�� !

CRS VRS SE

�� 0.9105*** 0.9378*** 0.9710***

�� ! 0.1136* 0.2335*** 0.0305

�� !"#$%&'( 0.0041 -0.0026 0.0003

�� !"#$%&'()* -0.0100*** -0.0093** -0.0001

�� !"#$%&'()* -0.0215** 0.0073 -0.0026

Pseudo R square 0.1745 0.1218 0.3138

Log Likelihood -73.5078*** -83.6086*** -9.0196***

�� 145 145 145

��***�**�*�� !1%�5%�10%�� !

�� !"# �� !

�� �� !"#$%&'

�� �!"#$%&'()*+,-./0123456789:;<=>?@AB(�

35)�� !"#$%&'()*+,-./012345456789:"#;<$%=>5

�� !"#$%&� !"'#()*+,-./0!123456789:;<=>?@

�� !"#$%&'()*+ R2�� (�36)�

�� !"#$%&'()*+,-./0123456789:;"8<=>45?@"

R2�� !0.0172�� !"#$%&'()*+,()-./0123456789:,;

�� !"#$%&'()*+,-./,0123456789:;<=>?@ABCDE

�� !"#$%&'()*+,!-./01#2345"67'89:;<=>?@.!

�� !"#$%&'()*+,-./01234�5./016789:+;<=>?

�� !"#$(�� !"#$%&' !"()$*+,-./013.4692�14.8809�

1.2972�� 1%�� !)�� !"#$%&'(�)*+',(�� !"#$%&�'()

�� !"-0.7828�-0.0516�� ��1%�5%�� !)�� !"#$%&'()!*+,
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�� !"#$%&'�� ()*+,-./01234567/89'�� :67(��

�� !"#$%&'()*+,-1.2933�0.0681�� !"#$%&1%�10%)�� !"

�� !"#$%&'()*+%,-./01234567%,'89():;<%=(��

�� !"#$%�� &'"()*+,-./-0.1127�-0.5028�-0.0313�� !"#$%

1%�� !"#$%&'()!*+,-./0123456�,-789:5;�<=>?5

�� !"#$%&'#()*+,-./0123456789:;<=>?#@ABC1

�� !"#$%&'()*+,-./01234#$%&56789:;<=>?@ABCD

�� !"#$%&'()*+,-./0123456789:;<=->?@ABCDE

�� !"#$%&'()*+,"-.'/0123456789:;<=>?@ABCD

�� !"#$%&'()*+,-./012 !3)4567189:;<=()*+>

�� !"#$%&'()*+(,-./0123456789:;<="&>?@AB 

�� !"#$%&'(%)*+,-.+/012

���� !"

�� !"#$%&'()*+,-./012345678+9:;<.=>?@56

�� !"#$%&'()*+,-./&'()012)34��5$6789:;<=>

�� !"#$%&'()*+,-.)/)0123456789:;<=#>?@+AB

�� !"#$%&'()*+�,-./01234�56789:;<=>?@�ABC

�� !"#$%&'("#)*+,-./01��23456789��"#:*;<-

�� !"#$%&'()*+,-./0*+1-23*456789*+:;<�� =

�� !"#$%

�� !"#$%&'()*+#$%&,-./012 3456789:;<=0>

�� !"#$%&'()*+,-./0123456789:;<=>?@ABC!D%

�� !"#$%&'()*+,-./0123�456789:;'(<=>?@AB3

�� !"#$%&'()*+,-./0123456789:;<=>?@*ABCDE

�� !"#$%&'()*+,-./012*345678

�� !" �� ! �� ! �� !

ROA �� ROE EPS �� GOS

�� -1.2585* -10.5210*** -0.5715** 25.6163**

�� ! 3.4692*** 14.8809*** 1.2972*** -6.7742

�� !"#$%& -0.1127*** -0.5032*** -0.0314*** -0.2645

�� !"#$%&'()* -0.0908 -0.7828*** -0.0516** -1.3178

�� !"#$%&'()* 0.1382 1.2933*** 0.0681* 0.6264

Adjusted R square 0.1711 0.1528 0.1704 0.0172

F� 8.43*** 7.49*** 8.39*** 1.63

�� 145 145 145 145

��***�**�*�� !1%�5%�10%�� !
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�� !"#$%&'()*+,"-./012#345678"9:4;<=>?@AB

�� !"#$%&'()*+,"-./0123456789:;<=+:;>?@AB

�� !"#$%&'()*+,%-./012!3456789

�� !"#$%&'()*+,-./0123456789:;<=>?@A/BC

�� !"#�� $%&'()*+,-./01234$56789:;<+=>?@0

�� !"#$%&'( !"#)*+,-./0123456789:;<=>?@A1

�� !"#$%&'( !"#)*+,-./0123456789:1�� !"#;

�� !"#$%&'()*+,-./01234��#$%&'()5�6 !789:

�� !"#$%&'()*+,-./0123456789:;#<=>?@ABCDE4F

�� !"#$%&'()*+,-./0123456789#:;.<=>?@AB!C

�� !"#$%&'()*+,-./0123456789:;<=>?@ABCDEF

�� !"#$%&'()*+,-./$012345'6789:;�!<=>

�� !"#$%&'()*+,-./0123-./0456789:;<=>?@

�� !"#$%&'()*+,-./01234'56789:;<.=>?@A?BC

�� !"#$%&'()*+,-./012340125607890:;<=>?12

�� !"#$%&'()*+,-./01231456789:;<=>?@AABCD

�� !"#$%&'()*+,-./01(2345$%6789:,;</0(=>?

�� !"#$%&'()*+,-./)012345"6789:;<=->?@A;B

��(�� !"#$)�� !"#$(�� !"#$%)�� !"#$ %�(�� !"#

�� )�� !"#$%&$'()*+,-./0123456789:;<=>

�� !"#$%&'()*+,-./ 0123+4567 89:+;<=>?@

�� !"#$%&'()*+,-./0123'(45&6789:;).<=>?@A

�� !"#$%&'()*

�� !"#$%&'(")*+,-./0123456&789:;<= !'>?

�� !"#$%&'()*+,-./01234567%&'(89)*:;3<=>�

�� !"#$%&'()*+,-./012
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��� 

� 1��� !"#$%&'()*&"�+,-.'/0.123456789:;<=>

�� !"#$

� 2��� !"#$%&'((1999)�� !"#$%&'()"*+,-./001234

�� !"#$%&'()*+,-��./0123

� 3��� !"#$%&'()*+,)-"#./0123456784597:;<=

�� !"#$%&'()*+,-./012�34567839:;

� 4��� !"#$%&$'($)*+,-./0,-12345

� 5��� !"#$%&'()*+,-./0123456789:+;<=

� 6��� (1999)�� !"#$%&'()*+,-./012345 !678"9:;

�� !"#$%&'( )*+,-./012345"67&'89( ,:;<

� 7��� !"#$%"#&'()*+,-./01234567 !89*�:;/<

��

� 8��� !"#$!%&'(1997)�� !"#$%&'()*+,-./012�34#

�� !"#$%&'()*+,-./01234

� 9��� !"#$(1997)�� !"#$%&'()*+,-./012342�567"

�� !"#$!%&'%&'()*+,-.

�10��� (1998a)�� !"#$%&'()*+,-#$./0&'(123)*456

�� !"#$%&'()*+,-./012345678/9:;<=>12?@

�� !"#$%&'()*+,-./0."123456!

�11��� !(1999)�� !"#$%&'()*+,-

�12��� (2000)�� !"#$%&'()*+,-./0123456789:*;<=

�� !88��89�� !"#$%&'()� *+!",-./'0123456

�� !"#$%&'()*+,-./012 !"#(3$245"*+,-(6

�� !

�13��� !"#$%&$'()*+,-./0#$12/34563457895:;)

�� !"#$%&'&()*�+,-./01234567894:;#%<=>

�� !"#$%&'($)*+,-.*%&/

�14��� !"#$%&'()*+,-Martzoukos and Trigeorgis(2002)�� !"#$%

�� !"#$%&'()*(2005)�� !"#$%&'()*+,-./01234

�15���� !"#$%&'()*+,-./0123456789(earning manipulation)�

�� !"#$Larcker(1983)�Rich and Larson(1984)�

�16��� !(1998)�� !"#$%&'()*+,-./0123456789:5;<

�� !"#$%&'()*+,-./01

�17��� !"#$%&'()*+,-./01234567'839:;<=>?=@

�� !"#$%&'#()*+,-./Fried, Lovell and Schmidt(1993)�Seiford

(1996)�Sexton(1996) �� !"#$%&'()*+,-./01
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�18�Ong and Yong(2000)�� !"##$%!&'%$%()*+,-.&'%/012

�19��� !"#$%!&'(��)*+��,'(��-./012&34567+89

�� �!"#$%(�� !"#)�� !"#!$%& '()*#!+,-./+

�� !"#$%&'()*+,-./-0123�45678,)9:;�

�20��� DEA��Coelli(1996)�� !Deap 2.1�� !"#$%

�21��� !"#(SE)�� !"#$%&'()*+,-./(optimal scale frontier)��

��

�22��� !"#$Banker, Charnes and Cooper(1984)�� !"#$%&'()*+,-.

�� !"#$%&'()*+,-./01234356789:;<�=>?=@

�� (CRS)�� !"#$%&'(SE)�� !"#$%&'((VRS)�

�23��� !"#$%&'()*+,-./0#12*,34�0�� !"#$%&'(

�� !"#$%&'()

�24�DEA�� !"#$%&'()*+,-./0123!456*+78#Anderson et.

al.(1998)�DEA�� !"#$%&'()Pilateris and McCabe(2003)�DEA�� !"

�� !"#$%&'()*+,-�./0123456

�25��� !"(1991)�� !"#(1987)�� !"#$%&'()*+,-./0%12

�� !"# $%& '()*+,-. !/0 $12 '34516789:

�� !"#$%&'()*+

�26��� !"#$%&'()*(linear programming)�� !"#$%&'()*+,�

�� (non-parametric)�� !"#$%&'()*+,

�27��� !"#$%&'()*+,-./012345$%&6789:;<=>?@

�� !"#$%&�'()

�28��� !"#$%&'&()*+,-.$/01Coelli , Rao and Battese(1998)�� !

�29���Tobit censored�� ! �� !"#$%&'(Amemiya(1973)�

�30��� !"#�$%&'()*+,-.'(/01231�� !"#$%&'()*

(�� !)�� !"#$%&'()*+,-.%&/01�� !"#$%&'()

�� !"#$%&'()*+, -./0123456*789:;<+,=>?

�1�� !"#$%Maddala(1983)�

�31��� !"#$%Fare, Grosskopf and Weber (1989)�� !�"#$(1997)�� !

�32��� !"#$DEA�� !"#$%&3.000�� !"#$%&'()

�33��� !"#$%&'#()*+,-./'0123456789:#;<=>'#

�� !"#$%&'�� !()*+&,-./01234567
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