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Production Planning at Bumles 
 
Bumles Inc. uses part of its capacity to make two types of hand-painted statues. The 
finished products can reasonably be grouped into two categories, A and B. A requires 0.5 
hours of a painter’s time and B requires 0.75 hours. Bumles has 45 painters available, but 
not all if these painters need to be used. The plant is used for hand-printed statues on 
Monday, Tuesday, and Wednesday each week. During the remainder of the week the 
productive capacity is devoted to another product line. Each painter who is engaged is 
available to work painting statues any part of an eight-hour day, two days a week. A 
painter can be assigned to any two day schedule and is paid for 16 hours of regular-time 
work, no matter what part of that time he actually spends producing statues. If there is not 
enough production to keep all the workers assigned to a particular day busy for the entire 
day, the slack time is spent on cleaning the plant and similar activities. In addition on any 
day, Bumles can request each working painter to work up to 4 hours of overtime (i.e., if 
Ed Jones normally works on Tuesday, Bumles can have him work 2, 3, or any other 
number between 0 and 4 hours of overtime on that day). 
 
Revenue for selling an A is $21 and a B is $30. Demand must either be satisfied on the 
day on which it occurs or it is lost. Production on a given day can be used to satisfy 
demand that day or demand later in the week. That is, statues produced on Monday can 
be used to satisfy demand on Monday, Tuesday, or Wednesday, and statues produced on 
Tuesday can be used to satisfy demand on Tuesday or Wednesday. However, because of 
the change in operations in production, all statues produced in a week must be shipped 
that week, that is, there is never inventory on hand Monday morning. Because of 
increased handling costs, it costs $0.25 to carry an A and $0.30 to carry a B in inventory 
from one day to the next. A unit of lost demand results in an all-inclusive penalty cost of 
$2 for a unit of A on Monday, $4 on Tuesday, and $5 on Wednesday. The per unit 
penalty costs for B are $5 on Monday, $10 on Tuesday, and $11 on Wednesday. Painters 
are paid $10 per hour of regular time and $15 per hour of overtime.  
 
Demand varies significantly at Bumles. Management is considering two generic demand 
patterns, Pre-Christmas Rush and After-Christmas Slump shown below. 
 
 
 
 



Pre-Christmas Rush 

 M T W 
A 1500 1000 150 
B 240 90 1100 

 
 
 

After-Christmas Slump 

 M T W 
A 240 48 64 
B 160 32 64 

 
Bill Bumle, the executive vice president, notes that A’s yield a contribution of 
21/0.5=$42 per labor hour, whereas B’s yield a contribution of 30/0.75=$40 per labor 
hour. He also notes that the penalty for lost sales increases as the week goes on. He 
concludes that Bumles should first satisfy all demand for A’s starting with Wednesday, 
then Tuesday, then Monday, and then use any leftover capacity to produce B’s. 
 
 
 
 
Specific Questions 
 

1. Comment on the approach suggested by Bill Bumle. 
 
2. Ignoring integrality conditions (i.e. allowing the possibility of fractional values of 

all decision variables), create an Excel LP model that will schedule painters and 
plan production in such a way as to maximize net profit (revenue-cost, where cost 
equals labor plus lost sale and inventory-carrying costs). The model should work 
for any set of demands. In your formulation make sure that you consider 
constraints for demand for Types A and B statues on Mondays, Tuesdays, and 
Wednesdays.  
 
When formulating the model Pay special attention to relationships between 
production, sales, lost sales, demand, and inventory on any particular day. In 
particular for each day t: 
 

0,t t tDemand Sales LostSales− = ≥  
 and 

1 Pr 0.t t tInventory oduction Inventory− + = ≥  
 
 
 

 



3. For both demand patterns summarize the following into your report: 
 
a. Daily production of each type of statue. 
 
b. Workforce schedule. 
 
c. Overtime hours. 
 
d. Daily inventory of each statue. 
 
e. Lost sales. 

 
4. Assume that a year consists of 32 weeks of pre-Christmas rush demand and 18 

weeks of after-Christmas slump demand. If Bumles wants each of the 45 painters 
to work an equal number of weeks, how many weeks will each painter work? (use 
your model to answer). 

 
 
 
Additional Considerations 
 
[The questions in this section should be answered by using the model created in 
Question 2 above, with new parameters and performing additional analysis as needed.] 
 
The painters’ union has suggested a contract with a guaranteed annual wage (GAW) 
provision. In particular, this agreement specifies that a painter must be paid at least 
$11,500 per year for work on hand-painted statues. If at the end of the year the 
amount earned is less than $11,500, this firm simply gives the painter a check to 
make up the difference. Bumles plans to use all 45 painters even if the GAW 
provision is not accepted, but if it is all 45 painters will earn at least $11,500 per year. 
 
To estimate the effect of this proposal on the Bumles operation, Bill assume that 30 
weeks of the 50-week year will have pre-Christmas rush demands, and the other 20 
weeks will have the demand schedule shown below 
 

 M T W 
A 240 48 300 
B 160 32 200 

 
He also assumes that a detailed schedule can be worked out so that each painter earns 
the same pay during a year. Based on your LP model and Bill’s assumptions 
 
 
 
 
 



5. What is Bumles’ total annual profit without GAW provision? 
 
6. Does your solution to Question 5 satisfy the GAW provision? What effect will 

accepting the GAW provision have on Bumles’ profitability (increase, decrease or 
no effect)? Show the spreadsheet calculations to support your answers.  

 
7. How much would average wage have to be in the low-demand weeks for the 

annual wage to be $11,500? For the low-demand weeks, formulate an LP model 
that Bumles could use to find a production plan that would meet the GAW 
provision. Present a justification for your model and optimize it.  

 
8. Suppose the GAW provision is accepted. How much would Bumles save per year 

by using the plan found in Question 7 compared with the plan of Question 5 
where additional payments would have to be made to the painters at the end of the 
year? 
 

 
 
 
 
 
 
 
 
NOTE: This case study will require a written case report of 5 – 7 pages, and the use of 
computer software. It should be appropriate as a consulting report. Students are 
encouraged to work in a team three or four for case reports. The general plan of a case 
report should be as follows:  

 
 Executive Summary: a clear summary of the issues raised by the managerial 

situation, your approach, and your findings (1 page).   
 Analysis and approach: A detailed analysis and explanation of the analytical 

approach followed by the students in solving the problem (3 – 5 pages). 
 Recommendations: A clear, concise summary of the recommendations for the 

specific actions to be taken targeted at the manager who may decide to implement 
these recommendations (1 page).  
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