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Case Study 63       The News Vendor Problem - II

The News Vendor Problem - II 

Problem Description

The Crystal Lake Printing Company prints a particular popular Christmas card once a year and distributes the card to stationery and gift shops throughout the country. It costs Crystal Lake 50 cents to print each card. The company receives 65 cents for each card sold. 

The cards have the current year printed on them; therefore, the unsold cards are generally discarded. The managers want to decide how many cards to print. The dilemma is that if they produce too many cards, the company will have to dispose the unsold ones, but on the other hand, if they run out of cards, they lose the profits they would make otherwise. Based on past experience and forecasts of buying patterns, the probability distribution of the number of cards to be sold nationwide during the next Christmas season is estimated. Spreadsheet 1 keeps the data about the number of cards sold in past years.

The aim of this project is to build a decision support system that will help Crystal Lake Printing Company to decide about the number of cards to produce. This problem is known in the literature as the “News Vendor” problem. We describe below two methods to approach this problem: an optimization method and a simulation model. To learn more about the “News Vendor” problem, we refer the students to Nahmias (2000).        

Optimization Model

The optimization approach suggests that Crystal Lake should produce quantity q* that satisfies the following equation:
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 is the demand distribution function, 
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 is the unit under-stocking cost, and 
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 is the unit overstocking cost. Note that, Crystal Lake will loose 50 cents (
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) for each unsold Christmas card, and the company will loose potentially 15 cents/card (
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) if they run out of cards. 

Simulation Model

Below we describe the steps to build a simulation model for this problem. The managers want to experiment with demand distributions different from the discrete distribution presented in Spreadsheet 1. Therefore, randomly generate demands from normal, uniform, and exponential distributions with a mean and standard deviation as calculated using the data in Spreadsheet 1. In addition, randomly generate demands using normal, uniform, and exponential distributions with different means and standard deviations. 

1. In each simulation run, do the following:

a. Randomly generate 20 demand points from distribution
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b. Calculate the total costs (costs from unmet demand and from extra stocking) for the 20 data points generated, assuming that the data from Spreadsheet 2 present the actual demands and the generated data is the actual production during these 20 periods. 

2. Select the distribution that gave the minimum total costs.

Create a summary table with information about the parameters used to generate each scenario and corresponding costs. This information will help the managers to understand the distribution of
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. This process will result in better decisions about the number of cards to produce.

Spreadsheets

1. The following spreadsheet presents estimates about the probability distribution of the demand for Christmas cards nationwide.

	Quantity Sold
	Probability

	100,000-150,0000
	0.10

	150,000-200,0000
	0.15

	200,000-250,0000
	0.25

	250,000-300,0000
	0.20

	300,000-350,0000
	0.15

	350,000-400,0000
	0.10

	400,000-450,0000
	0.05


2. Spreadsheet 2 presents the actual demand for cards during the last 20 years.

User Interface

1. Build a welcome form.

2. Build a data entry form. In this form, insert a frame titled “Problem Data.” The frame includes two option buttons that allow the user to select whether to add or update data. Upon this selection, two option buttons appear that allow the user to choose whether to add/update the data in Spreadsheets 1 or 2. Include a command button that, when clicked on, opens the spreadsheet selected by the user. 
3. Insert a data analysis form. In this form include the following controls:
a. Two text boxes that present the mean and standard deviation of the annual demand for Christmas cards.

b. A text box that presents production quantity calculated using the optimization model.

c. A frame titled “Simulation Analysis.” The frame includes the following:

i. Two text boxes that allow the user to type in the seed for the simulation run and the total number of runs. 

ii. A command button titled “Select a Distribution.” This command button allows the user to choose a particular scenario for the simulation study. When the user clicks on this command button, a combo box appears. The combo box allows the user to select a distribution (such as the empirical distribution presented in Spreadsheet 1; or normal, uniform, or exponential distributions). Upon selection of a distribution, text boxes appear where the user types in the corresponding parameters of the distribution. 

iii. A command button that, when clicked on, performs the simulation study, records the results, and prompts the user to select whether to perform another simulation run.    

4. Create a form that allows the user to open the reports described below. Use option buttons. 

Design a logo for this project. Insert this logo in the forms created above. Pick a background color and a font color for the forms created. Include the following in the forms created: record navigation command buttons, record operations command buttons, and form operations command buttons as needed. 

Reports

1. Report the mean and standard deviation of demand.

2. Report the optimal production quantity as found from the optimization model.  

3. Create a summary report with the results from each simulation run.

4. Graph the histogram of the probability distribution of demand for Christmas cards.

5. Graph the relationship between production quantity (q* = 0, …, maximum demand) and the total expected costs (under-stocking and overstocking costs). This graph should help the managers (visually) to identify the production quantity that gives the minimum total cost.

Reference
Nahmias, S., “Production and Operations Analysis.” McGraw-Hill/Irwin, 2000.
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