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Problem Description

“Java Hot” is a small coffee shop in Gainesville. The shop is owned by Jane, who enjoys serving coffee and baked goods to her clients. Because the environment of the shop is very welcoming and Jane is responsive to her customers, the business has grown fast. However, Jane is concerned about the financial viability of the store for the following reason. The major products that she sells in her shop are coffee and bagels. Every morning Jane buys bagels from a local bakery for $0.25 each and sells them for $1.00 each. Since she cannot return unsold bagels or sell them the next day, she wants to know how many bagels to order every day so that she will not face situations such as having too many leftovers or not having enough bagels. As she has already identified her problem, she is trying to figure out what to do. 
Jane’s problem can be formulated as the News Vendor’s Problem. We want to build a decision support system for Jane to help her in making the right decision. Below we propose an optimization approach and a simulation model.  

The Optimization Approach

The optimization approach suggests that Jane orders every time the quantity q* that satisfies the following:

        (1)

Where, 
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is the demand distribution function; 
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 ($1.00) is the unit under-stocking cost; and 
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 is the unit overstocking cost ($0.25). Jane kept record of the number of bagels sold in the last 50 days (see Spreadsheet 1). 

The Simulation Model

1. Identify the distribution of demand for bagels (
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) using the data in Spreadsheet 1. Calculate the corresponding mean and standard deviation.
2. Run the following simulation 50 times. In each simulation run, do the following:

a. Randomly generate daily demand from distribution 
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 with mean and standard deviation as calculated above. 

b. Calculate costs/profits assuming that Jane ordered an amount q* of bagels using Equation (1). 

Present the average costs/profits over the 50 runs.

3. Perform a scenario analysis. In each scenario, either change the distribution function F(q) (e.g., normal, uniform, exponential, etc.) keeping the mean and standard deviation the same, or change the standard deviation and mean of 
[image: image6.wmf])
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. For each scenario, compare the demand generated to historical data, and calculate the corresponding total costs/profits. The information from the scenario analysis will help Jane decide how many bagels to order every day.

Excel Spreadsheets

1. The following spreadsheet presents the daily demand for bagels during the last 50 days. 

	Day
	Sales
	Day
	Sales
	Day
	Sales
	Day
	Sales
	Day
	Sales

	1
	100
	11
	106
	21
	98
	31
	96
	41
	94

	2
	99
	12
	95
	22
	113
	32
	97
	42
	93

	3
	106
	13
	102
	23
	100
	33
	108
	43
	97

	4
	102
	14
	92
	24
	106
	34
	101
	44
	102

	5
	97
	15
	99
	25
	97
	35
	99
	45
	100

	6
	109
	16
	91
	26
	97
	36
	91
	46
	84

	7
	88
	17
	105
	27
	92
	37
	118
	47
	92

	8
	98
	18
	108
	28
	107
	38
	106
	48
	87

	9
	109
	19
	101
	29
	104
	39
	107
	49
	87

	10
	104
	20
	98
	30
	115
	40
	101
	50
	111


User Interface

2. Build a welcome form.
3. Build a form that will enable Jane to add data to the database, view the results of the optimization and simulation models, and view the results of the scenario analysis. The form is comprised of the following:

a. A text box that allows Jane to type in the daily demand for bagels. 

b. A command button that, when clicked –on, adds the daily demand in Spreadsheet 1.

c. A command button that, when clicked on, performs statistical analysis of the input data (Spreadsheet 1) and opens the corresponding reports. 

d. A frame titled “Order Quantity” that includes the following: a combo box that allows the user to select a distribution for demand; and a text box that, upon the selection of demand distribution, presents the optimal order quantity.  

e. A frame titled “Simulation Study” that includes the following: (i) a combo box that allows the user to select a distribution for demand; (ii) three text boxes where the user can type in the mean and standard deviation of demand and the total number of simulation runs. The default values in the text boxes are the mean and standard deviation of demand calculated using the data in Spreadsheet 1. The default number of simulation runs is 100. In each simulation run 50 demands are randomly generated; (iii) a command button that, when clicked on, runs the simulation and presents the total costs/profits of the coffee shop.    

Reports

4. Build a report that presents details about the distribution of demand for bagels. Prepare a histogram using the data in Spreadsheet 1. Provide the following statistics about the demand: mean, standard deviation, median, etc. 

5. Graph the relationship between order quantity (q* = 0, …, maximum demand) and the total expected costs/profits. This graph should help Jane (visually) to identify the order quantity that gives the minimum total cost.

6. Based on the information about demand distribution, report the optimal order quantity using the equation presented above.

7. Present a summary report of the results from the simulation runs. 

Reference
Nahmias, S., “Production and Operations Analysis.” Irwin Book Team, 3rd Ed., 1997.

Winston, L.W., “Operations Research: Applications and Algorithms.” Duxbury Press, 3rd Ed., 1994.






















7






























































































































































































































































� EMBED Equation.3  ���












































� EMBED Equation.DSMT4  ���


















_1084953866.unknown

_1135851979.unknown

_1142440689.unknown

_1243331171.unknown

_1135849730.unknown

_1084953814.unknown

