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Chapter 4 Answer Key
1.  A major consumer products company is making a major push to improve the number of orders filled on time in full. This measure is often abbreviated as OTIF. It means that when a customer places an order for several different products, you are able to ship all the products requested in the quantities requested. The company wants you to run a network design model with this as the sole objective. Why is a network design study not going to help this company?

A network design study will not help this company.  The number and location of their facilities does not impact the OTIF measure.  This company needs to figure out and inventory policy that allows them to have all the needed items in stock and a process that allows them to ship on-time.


2. A major chemical company operates a private fleet of tank trucks that deliver full loads of liquid chemicals from warehouses to all associated customers. The “customers” in this case are plants using these chemicals within production processes that run 24 hours a day. If these plants run out of any of the necessary raw chemicals, they must shut down the ongoing production, which wastes precious time and costs them a lot of money. For this chemical company to fulfill the needs of these demanding customers, they need to offer no less than two-day service for all demand. The modeling team understands this policy but is puzzled about how they convert the service promise into a constraint within their network design model.

a. Based on the following facts, show these modelers how to properly calculate the maximum distance (in miles) they should apply to constrain the outbound lanes in their model. (Your answer should be in the form of a formula including the solution.)

Drivers can work for only 10 hours per day (this includes the prep time).
Trucks travel at an average speed of 50 mph (miles per hour) when making customer deliveries.
Tank trucks must be hooked up with hoses that load and unload the liquids. It takes approximately 11⁄2 hours to fully load and unload one tank truck.

b. What if the company decided to start using team drivers as opposed to the single drivers we assumed within our initial calculation? In this case, two drivers are assigned to each truck, allowing the team to work twice as long (20 hours as opposed to the original 10 hours) before having to stop for the day. Based on this change, what is the new mileage constraint that should be applied within their model?

For part A, there are 10 hours per day, so 20 hours in two days.  We need to subtract the 1.5 hours and are left with 18.5 hours at 50 mph giving us a distance of 925 miles.

For part B, the total hours goes up to 38.5 (20 x 2 less the 1.5).  So, the total distance would be 1925 miles.

3. If you are deciding where to position ambulances to provide emergency service to residents within a city, would you rather minimize the average time to each resident or maximize the percentage of residents within a certain time? Why?

This question takes us back to Logistica but makes the trade-off very concrete.  The average distance is a good measure when the ambulance needs to get to the most people very fast.  However, by maximizing the amount within a certain time offers a guarantee to the residents of the city.  These can be tough trade-offs to make.

4. If the mathematical formulation only had an objective that maximized the amount of demand within a certain limit (say, 800km) and no other objective or restriction on the distance, how would customers outside of the limit be assigned to warehouses?

In this case, the customers outside of 800km would be assigned to the warehouse randomly.  That is, once a customer was outside the 800km radius, there is nothing to tell the solver engine to assign it to the closet warehouse.  Of course, this may not be what you want which is why additional constraints and objectives are applied.

5. “Service Level Sensitivity to Number of Plants Selected—Mini Case Study” 
You can access and download the model data structure as well as detailed instructions for further analysis within the Chen’s End of Chapter Questions_OCP.zip file on the book Web site. You will be asked to create and review Chen’s Cosmetics’ supply chain network in China, as well as prepare and run scenarios in order to determine the sensitivity of the overall service level that can be offered by allowing the model to select more plant locations. 

a. What locations are selected and what is the volume produced by each location if you allow the model to select a total of four plants? Five plants? Six plants?
b. How much does service level (based on kilometers) improve with the selection of four plants? Five plants? Six plants? Give your answer in terms of kilometers and on a percentage basis.


Part A and B for Each Solution
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Units of %ofTotal | Cumulative % of
Distance Demand Demand Demand
500] 131,282,112 66% 66%
800 43,684,785 2% 88%
1,000 6,504,711 3% 91%
1,500) 14,243,864 7% 98%
3,500) 3,233,367 2% 100%





image4.png




image5.png
Product

Site.

Site Type Time Period Time Period Order  Units Produced
filter filter filter filter filter filter

1 Cosmetics Shenyang Plant 1stP 1 31,921,167.00

2 | Cosmetics Chengau Plant 1stP 1 27,092,805.00

3 | Cosmetics Shijiazhuang | Plant 1stP 1 47,5%,781.00

4 | Cosmetics Nanjing Plant 1stP 1 58,685,445.00

5 | Cosmetics Guangzhou | Plant 1stP 1 33,973,683.00
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Units of %ofTotal | Cumulative % of
Distance Demand Demand Demand
500] 141,747,554 71% 71%
800 49,802,933 25% 96%
1,000 4,164,985 2% 98%
1,500) - 0% 98%
3,500) 3,554,409 2% 100%
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Product

site.

site Type Time Period Time Period Order | Units Produced
filter filter filter filter filter filter

1 Cosmetics Chengdu Plant 1stP 1 20,970,208.00
2| Cosmetics Guangzhou | Plant 1stP 1 29,306,317.00
3 | Cosmetics Changchun | Plant 1stP 1 26,28,868.00
4 | Cosmetics Tianjin Plant 1stP 1 45,009,789.00
5 | Cosmetics Shanghai Plant 1stP 1 37,081,296.00
6 | Cosmetics Xinyang Plant 1stP 1 40,612,403.00
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Units of %ofTotal | Cumulative % of
Distance Demand Demand Demand
500] 160,746,991 81% 81%
800 33,452,795 17% 98%
1,000 765,485 0% 98%
1,500) 750,201 0% 98%
3,500) 3,554,409 2% 100%
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