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Case Managem ent  Ch arac t erist ic s
• R a n d o m  n u m b e r  o f  p r o c e s s i n g  s t e p s
• C a s e s  c y c l e  t h r o u g h :

– P roc essing step
– E x ternal d elay – beyond  c ase manager’ s c ontrol
– Internal d elay – c ase manager attend ing to oth er 
c ases

• …  u n t i l  r e s o l u t i o n



T radit ional Case Managem ent  
O rganiz at ions

• L a w  f i r m s
• S o c i a l  s e r v i c e s
• H e a l t h  c a r e
• C r i m e  i n v e s t i g a t i o n



Case Managem ent  E m erging
• O r d e r  p r o c e s s i n g
• I n s u r a n c e  c l a i m s  h a n d l i n g
• S e r v i c e  v i a  I n t e r n e t  c h a t
• C R M ?



R easons for U sing Case Managem ent
• H igh ly c u stomiz ed  servic e /  p rod u c t
• F req u ent q u eries from c u stomers 
• Avoid  d elays /  errors d u e to handoffs
• M ore interesting j obs
• M ore flex ible sc h ed u ling

– M inimu m nu mb er o f  emp l o y ees = 1
• P rovid e “ one fac e to th e c u stomer” *
• “ B ellw eth er of a new  organiz ational form” *
* Davenport (93)



W h y  D ev elop  Queuing Models of 
Case Managem ent ?

• Used  in many establish ed  sec tors
• Inc reasingly u sed  in oth er sec tors
• F ew  analytic al mod els available to h elp  manage 
c ase managers
– A p te a nd  C a v a l iere (9 3):  d eterministic  mo d el
– G il b ert (9 6 ):  singl e c a se ma na ger,  f ix ed  c a sel o a d
– A p te,  B ea th a nd  G o h (9 9 ):  f ix ed  nu mb er o f  p ro c essing 
step s p er c a se,  no  ex terna l  d el a y s



Possible Performance Measures
• C ases:

+ A v g.  d el a y  b / f a ssignment
+ A v g.  ex terna l  d el a y
+ A v g.  interna l  d el a y
+ A v g.  p ro c .  time
= A v g.  c y c l e time

• C ase managers:
– U til iz a tio n
– A v g.  c a sel o a d
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Conc ep t ual Model:  
O rganiz at ion of Case Managers
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Case A ssignm ent :  
A  P ossib le Mec h anism

• M =  M a x i m u m  c a s e l o a d
• I f  c a s e l o a d  =  M f o r  a l l  e m p l o y e e s ,  t h e n  

u n a s s i g n e d  c a s e s  w a i t
• I f  c a s e l o a d  <  M f o r  o n e  o r  m o r e  e m p l o y e e s ,  

t h e n  a s s i g n  c a s e  t o  a n  e m p l o y e e  w i t h  
m i n i m a l  c a s e l o a d
– B reak  ties rand omly

• S i m i l a r  t o  “ j o i n  s h o r t e s t  q u e u e ”



Conc ep t ual Model:  
I ndiv idual Case Manager
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Mark ov  Model:
I ndiv idual Case Manager
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T ransit ions ( for 0  <  i <  j <  M)

i + 1 ,   j + 1

i + 1 ,   j

i ,   j - 1

i ,  j i + 1 ,   j

C a se f inish es ex terna l  d el a y :
(j – i)λ

C a se f inish es p ro c essing
b u t no t reso l v ed :  γλ

C a se is reso l v ed :  (1 – γ)λ

N ew  c a se a ssigned :  α(j ,  ? )



D ecomp osit ion by  C aseload
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I f  θ0, j ≈ 0 f o r j >  0,  
th en { φj }  c a n b e d etermined  ind ep end ent o f  θi, j



F ix ed Caseload:  
S ingle-S erv er F init e S ourc e Queue
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T y ing t h e I ndiv idual 
Case Managers T oget h er

• φj =  P r {C a s e l o a d =  j}
• αj =  R a t e  o f  n e w  c a s e  a s s i g n m e n t  |  c a s e l o a d  =  j
• G i v e n  {αj},  w e  c a n  d e t e r m i n e  {φj}
• Q: G i v e n  {φj},  c a n  w e  a p p r o x i m a t e  {αj}?
• I f  s o ,  w e  c o u l d  i t e r a t e



O r:  Model E nt ire O rganiz at ion as 
Mark ov  P roc ess

• S ta te v a ria b l es:
– #  o f  u n a s s i g n e d  c a s e s
– F o r  e a c h  c a s e  m a n a g e r :

• #  o f  c a s e s  i n  p r o c e s s
• c a s e l o a d

• P o ssib l e tra nsitio ns:
– A r r i v a l  o f  n e w  c a s e  

|  a l l  e m p l o y e e s  b u s y
– A r r i v a l  o f  n e w  c a s e  

|  s o m e  e m p l o y e e s  a v a i l a b l e
– C a s e  i s  r e s o l v e d  

( +  n e w  c a s e  a s s i g n m e n t ,  
i f  c a s e s  w a i t i n g  t o  b e  a s s i g n e d )

– C a s e  f i n i s h e s  p r o c e s s i n g
– C a s e  f i n i s h e s  e x t e r n a l  d e l a y



O r:  A p p rox im at e 
w it h  an A ggregat e Model 

• S t a t e  v a r i a b l e s :
– #  o f  u na ssigned  c a ses
– #  o f  a ssigned  c a ses

• P o s s i b l e  t r a n s i t i o n s :
– A rriv a l  o f  new  c a se 
– C a se is reso l v ed  
(+ new  c a se a ssignment? )

• R a t e  o f  c a s e  r e s o l u t i o n  d e t e r m i n e d  b y  
a p p r o x i m a t i n g :
1. T h e d istrib u tio n o f  a l l  c a ses a mo ng c a se-w o rk ers,  a nd
2. W h eth er th e c a se ma na ger is b u sy ,  giv en a  c a se-l o a d .



R esearc h  Quest ions
• C a n  w e  d e v e l o p  a c c u r a t e  a n d  u s e f u l  
a p p r o x i m a t i o n s ?  

• I s  t h e r e  a  s i g n i f i c a n t  t r a d e -o f f  b e t w e e n  p r e -
a s s i g n m e n t  d e l a y s  a n d  i n t e r n a l  d e l a y s ?

• C a n  w e  d e t e r m i n e  o p t i m a l  c a s e -l o a d s ?
– M i n i m i z e  c y c l e  t i m e
– O r :  w e i g h  p r e -a s s i g n m e n t  d e l a y  d i f f e r e n t l y  f r o m  
i n t e r n a l  d e l a y

• H o w  m u s t  t h e  m o d e l  b e  a d a p t e d  t o  f i t  a  ‘r e a l ’
a p p l i c a t i o n ?


