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Description 
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Non-standardized 
coefficients 


�	�=�QH	 ��| cd	�)

��C 

Standardized 
coefficients 
c6	�)

��C 
�	�=�QH	 

T-
student 

test 
�G W(��>

/=
(�QH	 

Significance 
level 
}XH

�:�	
��A 

Significant 
coefficient 
W
(+ �	
 ��A�

cd	�) 

Collinear statistics 
����> �;:�X9 l; 

Coefficients
cd	�) 

Standard
error 
:�X9


�	�=�QH	 

Beta 
�Q+ Tolerance VIF 

(Constant) 52.759 15.717  3.357 0.001 
Yes
����

F15 Operational interest (loss) rate
F15 .4-���
!��Aj&� ($�+*) 0.543 0.049 0.511 11.106 0.000 

Yes
���� 0.523 1.912 

F41: (Net) Productivity of vital raw 
materials and energy 

F41 (�=�/) �("��	 !��A2 
A=	� ���� ��	 '"K�
0.055 0.013 0.207 4.357 0.000 

Yes 
���� 0.769 1.300 

F22: Total earning assets to total assets 
(losses) ratio at the end of the fiscal period 

F22 ��
!����� 
� F��# ($�+*)'�	� $�+�) ���
3.164 0.685 0.184 4.620 0.000 

Yes 
���� 0.505 1.979 

F16: Asset turnover
F16 ���� l�"�+¥ 9.538 1.560 0.327 6.115 0.000 

Yes
���� 0.880 1.136 

F29: Urban water market growth
F29 �"K5 98 ��*�� 15� -4.118 1.057 -0.119 -3.897 0.000 

Yes
���� 0.855 1.170 

F20: Specific asset allocation to net sale 
ratio 

F20 �=�/ l	"< 
� 'w+	 �A�S� .4-�
0.767 0.193 0.146 3.975 0.000 

Yes 
���� 0.593 1.686 

F18: Interest coverage ratio
F18 ��
 R5�) .4-� 0.136 0.030 0.185 4.554 0.000 

Yes
���� 0.581 1.721 

F17: Accumulated interest (loss) to net 
value ratio 

F17 ��
'w+	 l*�� 
� 
�5�4�� ($�+*)
-0.239 0.104 -0.101 -2.290 0.024 

Yes 
���� 0.684 1.461 

F12: Debt coverage ratio
F12 -�!�1� R5�) .4 -0.275 0.137 -0.085 -2.000 0.048 

Yes
���� 0.713 1.402 

Statistics F 
F'���8 125.1 

Adjusted coefficient of determination 
";M+��HAA1���+'15 0.891 

Significance level
�����G�� OP
 0.000 

Durbin – Watson Test
HA�	�� $��*8–$�-��	 1.863 

Correlation coefficient
";M+,�-4&�! 0.948 

Kolmogorov-Smirnov Test (normal)
�	"��&=�  $��*8`&
�A���")($��� ?��"� 0.738 

Determination coefficient
";M+��HAA 0.899 

Significance Level (normal test)
G�� OP
!����)($��� ?��"� $��*8 0.646 
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�-��	!��� 
  .U� $��� �A "C19 ��+

l*�� <��'�	7 ��/���=� 
��"
 �"���T� 
�� .4-�+��� "�,A���"�
� ��1N� �� �N�-����_^]/a������A"��+	� "g� H����A
�-��	 "

.
�"�&  .+��� HA� "A��� 7�A"C32 ��+ y�
��� W�2 9������ �@!
'�	� 98.
� ��� ��1N� �� 
 �r_¡/a"��& +"�g� H��	��?1��
����.
;"<A
]`�A�� HA�����"<�+1Gj/��!*��+��!	 $*���� '�*��� �"�

G�� 
P��� Tl	"<!����.���� ��#	 
?	1#]��AG�� $��*8 
D!
"�� ?1� $��� ���A��!��1N� 
  .
�

p-value �+/ $��*8 HAj!..�
� "U�Q ������ C�� 

 �� 	 ik� 
G4� "UQ �"< �J=!G�� "�!� �� ?1� $��4� ���!���5�+�G�!?1��


"��A� $�
G�� '1�8 .
�!"; ..
� ���+�� MAA�� H�+�;"< HA

� 
�����A $�7^ \/a	1��2 	 .��
� �\/^ �� *� 1��Q����AA E�"��+ �

�1G �")!�����A� ��� W���P� l	"�< '�*��� �"�� 
�-��	 "�+?1�� H

"��A��!j���A4� .AA.���� H

G�� OP
 H�<"� "L� �� ��!����?	1#_�;"< 	 �� "UQ �"< TA

G��!��� M��"; $��� ���A��"�I� �N�-�A+� 1!��5 
�� 
�#�� ��� .
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Table2: Results of test of hypothesis 2 
�?��D$c	� 
A;"< $��*8 �+��� 

Description 
{�C 

Non-standardized 
coefficients 

��C 
�	�=�QH	 ��| cd	�) 

Standardized 
coefficients 
c6	�)

��C 
�	�=�QH	
T-

student 
test 

�G W(��>
/=
(�QH	 

Significance 
level 
}XH

:�	
��A� 

Significant 
coefficient 

��A� W
(+ �	

cd	�) 

Collinear 
statistics ����> �;:

�X9 l; 

Coefficients 
cd	�) 

Standard 
error 
:�X9

�	�=�QH	

Beta 
�Q+ Tolerance VIF 

Constant -121.072 8.099 -14/948 0.000 Yes
���� 

C34: Average connection price and 
installation over the wastewater coverage 

period C34  
9:;�< '�	� !@ !3A3U�	 M�� 	 W2 y
���

-0.173 0.032 -0.365 -5/449 0.000 Yes 
���� 0.812 1.232 

C32: Average connection price over the 
water supply period 

C32 98 '�	� !@ 9����� W2 y
���
0.119 0.033 0.247 3/608 0.000 Yes 

���� 0.777 1.286 

C27: Per capita gross effective asset (units) 

��"
�����!���"g�� (��28) �=�/�� -0/482 0.119 -0.423 -4/061 0.000 Yes

���� 0.706 1.416 

C19: Customer’s gross per capita added 
value 

C19 �"��� 
��"
 �=�/�� '�	7<� l*��
0.435 0.061 0.493 7/087 0.000 Yes 

���� 0.754 1.326 

C7: Per capita operational investment for 
units for each customer 

C7 �"��� "� ��28 ��"� 
��"
 ?��< 
+��"

0.444 0.121 0.378 3/681 0.000 Yes 

���� 0.577 1.733 

C23: Per capita labor cost unit for each 
customer 

C23 � "� ��28 ��  �	"A� 
G+7� 
��"
�"��
-0.328 0.092 -0.370 -3/550 0.001 Yes 

���� 0.537 1.860 

Statistics F 
F'���8 23.998 Adjusted coefficient of determination 

";M+��HAA1���+'15 0.504 

Significance level
G�� OP
!���� 0.000 Durbin – Watson Test

HA�	�� $��*8–$�-��	 1.94 
Correlation coefficient

";M+,�-4&�! 0.725 Kolmogorov-Smirnov Test (normal)
�	"��&=�  $��*8`&
�A���")($��� ?��"� 0.482 

Determination coefficient
";M+��HAA 0.526 Significance Level (normal test)

G�� OP
!����)($��� ?��"� $��*8
0.974

� ��� M��";!
 .U� $��� ��� �A "I32 � 
�� .4�-�+��� "�,A���"�
���� �N�-���A"��+	� "g� H����A
�-��	 ".
� "��&  .+��� H�A"

�A��� 7A"I33 .
� "�&  
 +"g� H��	��.���� ?1�� �;"<Ao��< 

G�� OP
 ��!����a[/a�"� C���G�� ?1�� M��"�; C� 	 ?1�!

�
"�� ?1�� ..
� ���A��!��A�� HA�������"< �N��-�+1�G /�� �j!
��� E�� A*��� l	"< '�*�� �"� 	 $*����
* h"5+".
� 

)](
Y1= -114.682+3.155I29+1.169I30-2.950I32-0.388I33-1.158I34 

$8 �� 
  
I327� .4-�+
G���l	"<TI33 7� .4-�+
�G ����s�A1�N� "�	
I34 7� .4-�+
G��������l	"< 
��������"�� �� ��3�� 
P���

� l	"< '�*��!N� 	 1G5��A��� M��"; 
AN�-� 
P��� ��"A��� �� C�A"
� ��� M��"; 
� 
#�� �� .1���� 
�-��	!��� 
�  .U� $��� �A"I32 ��+

7� .4-�+
G����l	"�< � 
�� .4�-�+��� "�,A���"��N�-���� ���

N������ ��1�¢a^/a`�A"���+�g� H�"��	����� ��A .���� 
��-��	 "
"�& +��� HA� "A��� 7A"I33 �+-�7� .4+
G���sA1N� "�.
� 
� 

��� ��1N� ���a__/a`"�& +"g� H��	��?1�.���� 
;"<A
_`�A�� HA�����15� 	�+���A"�*�� �+��!	 $*����� �"��

G�� 
P��� Tl	"< '�*��!����.���� ��#	 
p-value G�� $��*8!
"�� ?1� $��� ���A��!?	1�# ��_
�
 ���

� 
  .
� "UQ ����� C��A��G�� ",!*� c�1�  "�� �� ?1�� $��� ���
�P/ h�P
�a\/a	a[/a�;"< 	 �� "U�Q �"�< �J�= ..�
�A


I� $��*8A+� 1!��5"; 
� 
#�� �� .+�� MAA?	1# �� H_��!$����
 �	12 
  .U�^/¡ �� *� 1Q��AA�� E�" ���A'�*��� �"� 
�-��	 "

� �� W��P� l	"<+
"�� ?1� HA��!j���A4� .AA.���� H
�� �G�� OP�
 H�<"�� "L� ��!����?	1�#_�� �� TA�"�< 
�D

;"< 	 �� "UQAG�� 
!��� M��"�; $���� ���A���"�I� �N��-� �A+ 1
�!��5� ��� M��"; 
� 
#�� �� .!��� 
  .U� $���A"L14 
� .4-� 

�+,���� "�A��"�N�-������ ���A"��+g� H�	� "����A
�-��	 "
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Table 3: Results of test hypothesis 3 
�?��E$���+�;"< $��*8A
c�
 

Description 
{�C 

Non-standardized 
coefficients 

��C 
�	�=�QH	 ��| cd	�) 

Standardized 
coefficients 
c6	�)

��C 
�	�=�QH	
T-

student 
test 

�G W(��>
/=
(�QH	 

Significance 
level 
}XH

:�	
��A� 

Significant 
coefficient 

�	
 ��A� W
(+
cd	�) 

Collinear statistics 
����> �;:�X9 l; 

Coefficients 
cd	�) 

Standard 
error 
:�X9

�	�=�QH	

Beta 
�Q+ Tolerance VIF 

(Constant) -114/682 14/391  -7.969 0.000 
Yes
����

I30: Ratio of sales to cost of goods 
sold 

I30 < �B�  '15 c�&� .&A� 
� l	"< l	"  

�<�

1/169 0/172 0.304 6.810 0.000 
Yes 
���� 0/751 1.331 

I32: Sales costs ratio
I32 .4-�7�+
G���l	"< -2/950 0/259 -0.809 -11.399 0.000 

Yes
���� 0/607 1.646 

I34: Administrative cost to sales 
ratio 

I34 .4-�7�+
G���l	"< 
� �����
-1/158 0/083 -0.308 -13.944 0.000 

Yes 
���� 0/616 1.625 

I29: Ratio of sales costs to cost of 
goods finished 

I29 7�+
G���'15 c�&� .&A� 
� l	"<
3/155 0/397 0.573 7.947 0.000 

Yes 
���� 0/777 1.286 

I33: Non-cash charges ratio 
I33  .4-�7�+
G����1N� "As  -0/388 0/169 -0.044 -2.300 0.023 

Yes
���� 0/810 1.234 

 
Statistics F 

F'���8 639.001 
Adjusted coefficient of determination 

";M+��HAA1���+'15 0.959 

Significance level
G�� OP
!���� 0.000 

Durbin – Watson Test
HA�	�� $��*8–$�-��	 1.95 

Correlation coefficient
";M+,�-4&�! 0.980 

Kolmogorov-Smirnov Test (normal)
�	"��&=�  $��*8`&
�A���")($��� ?��"� 0.7209 

Determination coefficient
";M+��HAA 0.961 

Significance Level (normal test)
G�� OP
!����)($��� ?��"� $��*8 0.6762 

 
.
��&  .�"+��� H�A� "�A��� 7�A"L13 .
� � ��� 
�� ��N���� ��1���
\r[/a"�& +"g� H��	��.���� ?1� 

�A�� HA������	8�� �N�-����� E���  l*��8 	�A*��	 $*�����
P/ 
P��� l	"< '�*�� �"�!���� 
�� 
#�� �� ���� ��#	+�� �
.�
�


"�� ?1� T'1�8A��!E��4� .
�*�

)_(
Y1= -314.117+0.175L3 -
0.373L5+0.662L9+0.563L10+269L13+0.969L14 +0.294L16 

$8 �� 
  
L5 �+��"
+��"
 C �"�) 
��"
 ?��< 
+(
�������� ���3�� 
�P���

 l	"< '�*�� �"�T.
� +�G�!����� ��� ��K�8 R�� �A �"�� $�7 '�*���
�7<� l	"<+� R!+��N� 	 1�A��� M��"�; 
A����5 ���" L3  R�5�)
=�� 
��"
ATE��1/ 	 B�  1L9 ��S�"g�!��A	"����-��!T�=��/ 

L10 �S�"g�!�A	"����-��!T�=��/�� L13  7� 
��"�
+� 
�G �A	"�

T��  L14 �A	"���-��!	 ���  L16 7� 
��"
+� 
GA	"����  $	1��
/����1!�N�-� 
P���A��� �� CA.1���� 
�-��	 "+G�!�7<� ��+R��K�8 

� �K�8A� l	"< '�*�� �"� $�7A�7<� 7+� R!+� "� .1�� �+ � ���
� H�A*�
� 
#�� 
�A"���)A� �U2 	 l*��8 $���"A	"����-��!.�G�Q ��

"K5 9:;�< 	 98��!� ��� M��"; 
� 
#�� �� .15��!.�U� $���
��� 
 A"L14 �A	"���-��!� 
� .4-� ��� +��� ",A���"��N��-�

��� ��1N� ��� r]/a������A"��+	� "g� H����A
��-��	 ".�
� .
"�& +��� HA� "A��� 7A"L13 7� 
��"
+
�G��A	"����  .�
� ��� 
� 

��� ��1N��\r[/a"�& +"g� H��	��?1�.���� 
;"<A
[`�A�� HA�����*��+��!	 $*���� *�� �+��!�"�3j&� )�"��

G�� 
P��� T(l	"< '�*��!����.���� ��#	 
?	1# 
� 
#�� ��[�� TA$��*8 
DT�G��!�
"�� ?1�� $���� ���A��!

 .
��N� 
����1p-value ��+�*8 H�/ $�Aj!ik�  	C��� 
�
 �� 

G4� "UQ �"< �J= ..
� "UQ �����!�G�� "�!�� ?1�� $���4� ��� 
�!��5�+G�!�
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Table 4: Results of test of hypothesis 4 
�?��e$����+;"< $��*8
Ac��Kk 

Description 
{�C 

Non-standardized 
coefficients 

��C 
�	�=�QH	 ��| cd	�) 

Standardized 
coefficients 
c6	�)

��C 
�	�=�QH	

T-
student 

test 
�G W(��>
/=
(�QH	 

Significance 
level 
}XH

:�	
��A� 

Significant 
coefficient 

��A� W
(+ �	

cd	�) 

Collinear statistics 
����> �;:�X9 l; 

Factors 
cd	�) 

:�X9

�	�=�QH	

�Q+ Tolerance VIF 

(Constant) -314.177 18.824  -16.690 0.000 
has
����

L14: Qualified labor
L14 ���  !��-�� �	"A� 0.969 0.073 0.633 13.268 0.000 

has
���� 0.748 1.337 

L9: (Net) labor effectiveness
L9 (�=�/) !��-�� �	"A� !�S�"g� 0.662 0.142 0.268 4.656 0.000 

has
���� 0.513 1.950 

L10: (Gross) labor effectiveness
L10 (�=�/��) !��-�� �	"A� !�S�"g� 0.563 0.080 0.368 7.053 0.000 

has
���� 0.626 1.599 

L3: Per capita goods and service 
charges covered 

L3 E��1/ 	 B�  1A=�� 
��"
 R5�)
0.175 0.063 0.145 2.757 0.007 

has 
���� 0.619 1.615 

L5: per capita operational capital 
(capital intensity) 

L5 (
+��"
 C �"�) 
��"
 ?��< 
+��"

-0.373 0.066 -0.309 -5.627 0.000 

has 
���� 0.565 1.769 

L16: Per capita costs of no-service 
labor 

L16 !���1/ $	1� ��  �	"A� 
G+7� 
��"

0.294 0.113 0.138 2.589 0.011 

has 
���� 0.596 1.678 

L13: Per capita labor cost
��  �	"A� 
G+7� 0.269 0.120 0.125 2.252 0.026 

has
���� 0.556 1.799 

Statistics F 
F'���8 65.508 

Adjusted coefficient of determination 
";M+��HAA1���+'15 0.769 

Significance level
G�� OP
!���� 0.000 

Durbin – Watson Test
HA�	�� $��*8–$�-��	 2.129 

Correlation coefficient
";M+,�-4&�! 0.883 

Kolmogorov-Smirnov Test (normal)
�	"��&=�  $��*8`&
�A���")($��� ?��"� 1.189 

Determination coefficient
";M+��HAA 0.780 

Significance Level (normal test)
G�� OP
!����)($��� ?��"� $��*8 0.118 

 
��A
Da[/aG��!..
� ��� 

?	1# ��["; ��1N�+,�-4&� M!^¢^/a� 
�  .�
� �A",�� 
,�-4&�!B����A��� HA��� 	 
�-��	 "A��"�c���� ���@ 
� �N�-�

..
� ";+�� MAA�� H�+;"< HA� 
� 
A$�7^¢¡/a
�� '1��8 .�
�
� �J= 	 .
�!�	1�2 
�  .�U� $����¢/^¡�� *� 1�Q�� �AA E�" �+ �

�1G �")!�����A� ��� W���P� l	"�< '�*��� �"�� 
�-��	 "�+?1�� H

"��A��!j���A4� .AA���� H	��/ ?1� �J=!..
� 

�G�� OP�
 H�<"� "L� �� ��!����?	1�#[��� M��"�; TA���"
 �G�� OP
 *� "�& !����a[/a�� �� ..�
�A	 �� "U�Q �"�< 
�D

;"<A
G����� �����; $������ M��"A��"�I� �N�-�A+� 1!���5 ��� . 
� ��� M��"; 
� 
#��!��� 
�  .�U� $���� �A "I32 � 
�� .4�-�+"�,

���A���"����� �N��-���A"���+	� "�g� H���� �A 
��-��	 ".�
� .
"�& +��� H�A� "�A��� 7�A"F4 .�
� 
�  "��& +"�g� H��	��?1��

;"<.����A�����G�� OP�
 �� o��< 
�a[/a�"�� C���C�� 	 ?1��

G�� ?1� M��";!..
� ��� 
"�� ?1�A��!�A�� HA������N��-�
��� E�� A*��� l	"< '�*�� �"� 	 $*����
* h"5+".
� 

)[(
Y1= -126.589-0.078F4+0.267F14-0.096F34+1.898I29 
+1.149I30-2.166I32-1.080I34 +0.160L16 

$8 �� 
  
�"��;+��� MA����"��N���-� F4 �	�?���Q	 'TF34 '�	7��<� l*��

'��� �  
� �=�/ ��TI32  7� .4�-�+
�G ����	 l	"�< I34 .4�-�
7�+
G������������ l	"< 
��l	"�< '�*�� �"� �� ��3�� 
P���
�!N� 	 1G5��A��� M��"�; 
AN��-� 
�P��� ���"A��� ��� C�A
��-��	 "

�� ���� M��"; 
� 
#�� �� .1����!��� 
�  .�U� $���� �A "I32 .4�-�
7�+
G���l	"< � 
� .4-�+��� ",A��"����� ��1�N� ��� �N��-��

[^_/a`������A"����+	� "��g� H������A 
���-��	 ".��
�"���&  .+H
���A� "A��� 7A"F4 ?�Q	 '�	� .
� ���� ��1�N� ��� 
� �ar^/a`

"�& +"g� H��	��?1�.���� 
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Table 5: Results of test of hypothesis 5 
�?��P$���+��*8;"< $�A
CDG) 

Description 
{�C 

Non-standardized 
coefficients 

��C 
�	�=�QH	 ��| cd	�) 

Standardized 
coefficients 
c6	�)

��C 
�	�=�QH	
T-

student 
test 

�G W(��>
/=
(�QH	 

Significance 
level 
}XH

:�	
��A� 

Significant 
coefficient 

��A� W
(+ �	

cd	�) 

Collinear statistics 
����> �;:�X9 l; 

Coefficients 
cd	�) 

Standard 
error 
:�X9

�	�=�QH	

Beta 
�Q+ Tolerance VIF 

(Constant) -126.589 11.759  -10.766 0.000 
has
����

I30: Ratio of sales to cost of goods 
sold 

I30 
�<� l	"< �B�  '15 c�&� .&A� 
� l	"<
1.149 0.134 0.299 8.545 0.000 

has 
���� 0.840 1.190 

I32: Sales cost ratio
I32 .4-�7�+
G��l	"< � -2.166 0.214 -0.594 -10.135 0.000 

has
���� 0.561 1.782 

I34: Administrative costs to sales ratio
I34 .4-�7�+
G��l	"< 
� ����� � -1.080 0.065 -0.287 -16.537 0.000 

has
���� 0.570 1.754 

F14: Ratio of gross revenue (loss)
F14 .4-���
)($�+* �=�/�� 0.267 0.039 0.189 6.895 0.000 

has
���� 0.729 1.371 

I29: Ratio of sales costs to cost of 
goods finished 

I29 7�+
G��'15 c�&� .&A� 
� l	"< �
1.898 0.334 0.344 5.682 0.000 

has 
���� 0.647 1.545 

L16: Per capita costs of no-service 
labor 

L16 !���1/ $	1� ��  �	"A� 
G+7� 
��"

0.160 0.031 0.076 5.175 0.000 

has 
���� 0.807 1.240 

F34: Ratio of net added value to total 
data 

F34 �  
� �=�/ '�	7<� l*��'�����
-0.096 0.046 -0.038 -2.091 0.039 

has 
���� 0.534 1.874 

F4: Collection period
F4 ?�Q	 '�	� -0.078 0.039 -0.029 -2.012 0.046 

has
���� 0.828 1.208 

Statistics F 
F'���8 710.396 

Adjusted coefficient of determination 
";M+��HAA1���+'15 0.977 

Significance level
G�� OP
!���� 0.000 

Durbin – Watson Test
HA�	�� $��*8–$�-��	 2.058 

Correlation coefficient
";M+,�-4&�! 0.989 

Kolmogorov-Smirnov Test (normal)
�	"��&=�  $��*8`&
�A���")($��� ?��"� 0.6116 

Determination coefficient
";M+��HAA 0.978 

Significance Level (normal test)
G�� OP
!����)($��� ?��"� $��*8 0.8485 

 
~$%��Q= :��K 


� �+��� 
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