
Allocating employees to cost 
centres 

A case study 



• We are given a number of employees (n) 
• where each employee has a name and a salary 

• We are given a number of cost centres (m) 
• where each cost centre has a budget 
• all cost centres have the same budget 

• Allocate the employees to cost centres, where  
• the sum of salaries in a cost centre is within budget 
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variable & value ordering 



What are decision variables and what order are values picked? 





This is a classic problem … 





[SR1] BIN PACKING 
 
INSTANCE: Finite set U of items, a size s(u) in Z+ for each u in U, a  
positive integer bin capacity B, and a positive integer K. 
 
QUESTION: Is there a partition of U into disjoint sets U1, U2, …, Uk 
such that the sum of the sizes of the items in each Ui is B or less? 

Garey & Johnson  
“Computers and Intractability: A guide to the theory of NP-Completeness” 
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Is there a heuristic we might use? 



Bin Packing 

First fit decreasing algorithm 
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With the first fit decreasing algorithm we sort the blocks into 

descending order first. 
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We have packed them into 5 bins. 
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Try 1st fit decreasing (see Person) 



Slow proving optimality 

Don’t have a test that sum of numbers over capacity 
is less than or equal to the number of bins available! 



Symmetries? 

Are there any symmetries that are slowing down search? 
 
Can we remove those symmetries? 

What are the symmetries in this problem? 





Is there another model? 

? 









Thanks me ol’ mucka!  









See AllocateBP 



So? 

What have we learned? 

1. Identify the decision variables 
2. What is value ordering doing to the search? 
3. Can we use any heuristics? 
4. Are there symmetries that we can break? 
5. Are there any simple/redundant tests/constraints overlooked? 
6. Is there an alternative model? 



• How would we modify our model to address  
• Two people must be in same cost centre 
• Two people must not be in same cost centre 
• Cost centres have a limit on 

• Sum of salaries and … 
• Number of employees in cost centre 



end 


