
Xiaofeng Zhao* and Kenneth Gilbert**

*College of Business, The University of Mary Washington, Fredericksburg, VA 22401
**College  of Business Administration, The University of Tennessee, Knoxville, TA, 37919

International Science Press

International Journal of Decision Science
VOLUME 5 • NUMBER 2 • DECEMBER 2014

j o u r n a l  h o m e p a g e  :  s e r i a l s j o u r n a l s . c o m

Authors emails

xzhao@umw.edu

kgi lber1@utk. edu

© 2014 International Science
Press. All rights reserved

International Journal of Data Modelling and Knowledge Management
Vol. 1 No. 2 (July-December, 2016)

International Journal of Information Technology and Knowledge Management
Vol. 5 No. 1 (January-June, 2019)

Received:  09th  January 2019                  Revised: 18th February 2019     Accepted: 20 June 2019

Corresponding Reviewer: Dennis Bams



66 Xiaofeng Zhao and Kenneth Gilbert



Estimating the Variance of Waiting Time in the Delivery of Health Care Services 67



68 Xiaofeng Zhao and Kenneth Gilbert

�

qqq Wc �� �

��
�

�
��
�

�
�
�
�

�
�
�
�

�

���
�

�
��
�

� �
�

��

��
� 1

)1(2
)//(

1)1(222

n

cc
nGGIW

n
sa

q

�
� ��

�

qc 22

3

])[(

)0(

3

][4
1

sE

TPsE q ��
�

)0( �qTP

)1(3

][ 3
22

�
��
�

�� sE
Wqq

)1(2

][ 2

�
�
�

� sE
Wq

][],[ 32 sEsE

������� 1)0(1)0( qq TPTP

q

q
q W

c
�

�
2

3

)1(3

][
1

qW

sE

�
�
�

�
22

3

])[(

))0(

3

][4
1

sE

TPsE q ��
�

3322 /6][ and /2][ �� �� sEsE

)0(

)0(2

�

��
�

q

q
q TP

TP
c

)0(
1

1)( )1( �
�

�� �� te
r

Cr
tW trn

n

q
�

� �

0

(1 )

0

2

[ ] ( )

(1 )
1

.
1

q q q

n
n r t

n

W E T tdW t

Cr
t e n r dt

r

Cr

n r

� �

�

�

� � �

� �

� �
�

�
�

�

�

2 2 (1 )

0

2 2 3

[ ] (1 )
1

2
.

(1 )

n
n r t

q

n

Cr
E T t e n r dt

r

Cr

n r

� �

�

� � �� �
�

�
�

�

222 ])[(][ qqq TETE ���
2 2

2 2 4

2 (1 )
.

(1 )

n nCr r C r

n r�
� �

�
�



Estimating the Variance of Waiting Time in the Delivery of Health Care Services 69

q
q

q

q W
TP

TP
�

�

��
�

)0(

)0(2
2�

2

2

2 ( 0)
.

( 0)
q q

q q

P T

W P T

� � �
�

�

� �

2

2422

22

1)1(

)1(2
��
�

�
��
�

�

���
�

�
��
�

�
�
��

rn

Cr

rn

rCrCr nnn

��

2 2
1 1.

/(1 ) ( 0)n
qCr r P T

� � �
� �

2 ( 0) 2
1.

( 0) ( 0)
q

q q

P T

P T P T

� �
� �

� �

2

2

2 ( 0)
;

( 0)
q q

q q

P T

W P T

� � �
�

�

)0(

)0(2

�

��
�

q

q
q TP

TP
c

s

�

� 2/1 sc��

1 /� ���

2 '' 2
0[ ] ( ) ( 1)s tE s M t � � ��� � �

3 ''' 3
0[ ] ( ) ( 1)( 2)s tE s M t � � � ��� � � �

( 0)qP T �

/ / / /( 0) ( )M M n q q M M nP T n W� �� � �

'

/ / ( 0)M M n qP T

�
� �

�



70 Xiaofeng Zhao and Kenneth Gilbert

)),(,,( sasa ccfcc

)),1(,,1( ss cfc
))1,(,1,( aa cfc (0, 0) 0f � '),1( ���scf

k
a rcf �)1,( 2/1 sck �

0)(1 ������ � ���� krkr k

(0, 0) 0f �

'),1( ���scf
k

a rcf �)1,(

),,1( '��sc ),1,( k
a rc

as

asas
k

s
cc

ccccr
ccf

�
���

�
1

)1)('()1(
),(

��
�

��



Estimating the Variance of Waiting Time in the Delivery of Health Care Services 71

�

�



72 Xiaofeng Zhao and Kenneth Gilbert



Estimating the Variance of Waiting Time in the Delivery of Health Care Services 73

�

�

�

�



74 Xiaofeng Zhao and Kenneth Gilbert

�� � �


