Homework 1
Household Inventories when Shopping at Sam’s Club and Randalls
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Giving our best.





A household buys rice (and only rice) in bulk at Sam’s Club but takes advantage of the discount prices at Randalls Supermarket when they occur. Sam’s sells rice in a huge package with q pounds of rice.  Over a period of a year the household consumption of rice is  pounds and this is done continuously throughout the year. If there were no purchases at Randalls, the inventory in a package from Sam’s is drawn steadily down from q pounds until after q/ time periods the last of the rice is consumed, and the household immediately buys another bulk package from Sam’s.  For simplicity, assume that these replenishment purchases at Sam’s occur many times per year, q/«1.  There are  “weeks” equally spaced in the year and in a fraction  of these Randalls has a big price discount on 1 pound packages of rice.
  Each of the discounts is independent:  if there was a discount in week i, the probability of a discount at week i+1 is still .
Applying the “Frequently Used Modeling Heuristics,” what is the average inventory of rice that the household has in its pantry?  If the cost of maintaining a pound of rice in the pantry is h dollars per pound per year, what is the inventory holding cost for the year?  If each trip to Sam’s to buy a bulk package costs tS dollars in gasoline and time and each trip to Randalls costs tR dollars, what is the expected cost of shopping trips per year?  If membership in Sam’s Club costs $M per year, what is the net cost of shopping trips and holding rice inventory?
Hint:  This is a variant of the “economic order quantity” model that is discussed in many marketing books in the chapter on distribution.
� Since  pounds are consumed each year, it takes 1/th of a year to consume a 1 pound package. The length of “week” is the portion of the year between purchases of 1 pound packages, not the calendar meaning of the term.





