Chapter 12 Inventory Management
	1.
	Retail stores companies typically carry three types of inventory; raw materials, work-in-process, and finished goods. 
 
True    False


 
	2.
	One important function of inventories in manufacturing is to decouple operations. 
 
True    False


 
	3.
	The two main concerns of inventory management relate to the costs of inventory and the level of customer service (availability). 
 
True    False


 
	4.
	A lower inventory turnover ratio indicates more efficient use of inventories. 
 
True    False


 
	5.
	The overall objective of inventory management is to maximize customer service levels by ensuring availability at all times. 
 
True    False


 
	6.
	The overall objective of inventory management is to achieve satisfactory levels of customer service while keeping inventory costs reasonable. 
 
True    False


 
	7.
	Two fundamental decisions that buyers or inventory analysts must make about inventory are the timing and size of orders. 
 
True    False


 
	8.
	A disadvantage of the perpetual tracking model for inventory control is the continual need to make decisions on order quantities. 
 
True    False


 
	9.
	A two-bin system for inventory control eliminates the need to keep track of inventory withdrawals. 
 
True    False


 
	10.
	A fixed-order quantity/reorder point model for inventory control is usually used with perpetual tracking. 
 
True    False


 
	11.
	Set-up costs for manufacturers are similar to ordering costs. 
 
True    False


 
	12.
	Ordering costs are usually expressed as a percentage of the total purchase cost. 
 
True    False


 
	13.
	Inspection of goods for quality and quantity upon arrival is part of ordering cost. 
 
True    False


 
	14.
	Warehousing, insurance, and spoilage costs are all associated with holding costs. 
 
True    False


 
	15.
	The A-B-C approach involves classifying inventory items by unit cost. 
 
True    False


 
	16.
	In the A-B-C classification of inventory, A items are typically few in number but high in dollar value. 
 
True    False


 
	17.
	In the A-B-C classification of inventory, C items typically represent about 15 percent of the number of items, but 70 to 80 percent of the dollar value. 
 
True    False


 
	18.
	In the A-B-C approach to classify inventory, items that have high unit costs are always classified as A items. 
 
True    False


 
	19.
	EOQ inventory models are basically concerned with the timing of orders. 
 
True    False


 
	20.
	The EOQ approach minimizes annual ordering cost. 
 
True    False


 
	21.
	The basic EOQ model assumes demand varies widely throughout the year. 
 
True    False


 
	22.
	The average inventory level and the number of orders per year are inversely related: As one increases, the other decreases. 
 
True    False


 
	23.
	Holding or carrying cost is a function of order size. 
 
True    False


 
	24.
	Using the EOQ model, the higher an item's holding costs, the more frequently it will be ordered. 
 
True    False


 
	25.
	In the basic EOQ model, at the optimal order quantity annual holding cost is equal to the annual ordering cost. 
 
True    False


 
	26.
	Using the EOQ model, if an item's holding cost increases, it will be ordered more frequently. 
 
True    False


 
	27.
	Annual ordering cost is inversely related to order size, as the size of orders decreases the annual cost of ordering increases. 
 
True    False


 
	28.
	Annual ordering cost is a function of order size. 
 
True    False


 
	29.
	The EOQ should be regarded as an approximate quantity rather than an exact quantity. Thus, rounding the calculated value is acceptable. 
 
True    False


 
	30.
	The total cost curve for inventory is relatively flat near the EOQ. 
 
True    False


 
	31.
	In the Economic Production Quantity (EPQ) model, if usage and production/delivery rates are equal, there will be no inventory build-up, and thus the order quantity for batches or lots cannot be calculated. 
 
True    False


 
	32.
	Total cost in the EOQ with quantity discount model is calculated in the same way as it is in the basic EOQ model. 
 
True    False


 
	33.
	In the EOQ with quantity discounts model a graph of the total cost curves will have the same EOQ for each curve. 
 
True    False


 
	34.
	In the EOQ with quantity discount model, the optimum quantity will always be found on the lowest total cost curve. 
 
True    False


 
	35.
	In the EOQ with planned shortages, the calculation for annual holding costs does not change. 
 
True    False


 
	36.
	Backorders are not allowed in any of the EOQ models in the text. 
 
True    False


 
	37.
	The reorder point (ROP) models for inventory management are used to calculate the time between orders. 
 
True    False


 
	38.
	The reorder point (ROP) models determine the reorder point in terms of quantity. 
 
True    False


 
	39.
	The rate of demand is an important factor in determining the reorder point ROP: 
 
True    False


 
	40.
	In fixed order-quantity, reorder point (ROP) models safety stock is held to meet anticipated demand. 
 
True    False


 
	41.
	Variability in demand and/or lead time can be compensated for by safety stock. 
 
True    False


 
	42.
	Customer service level and risk of a stockout are related. 
 
True    False


 
	43.
	The reorder point (ROP) must be recomputed before each order (i.e., once every order cycle). 
 
True    False


 
	44.
	Reorder point (ROP) models assume that demand during lead time is composed of a series of dependent daily demands. 
 
True    False


 
	45.
	Service level can be stated in terms of the lead time for an order cycle or as an annual amount. 
 
True    False


 
	46.
	In the fixed-order-interval model, also known as the order-up-to model, the order size is the same for each cycle. 
 
True    False


 
	47.
	The fixed-order-interval model requires a continuous monitoring of inventory levels. 
 
True    False


 
	48.
	Many retail operations which deal with multiple items often use fixed-interval ordering rather than reorder point models. 
 
True    False


 
	49.
	With fixed-interval ordering, perpetual tracking of inventory isn't required. 
 
True    False


 
	50.
	Both the reorder point (ROP) and fixed-order-interval models take into account the amount of inventory on hand, but for different reasons. 
 
True    False


 
	51.
	The fixed-order-interval model requires a larger amount of safety stock than the reorder point (ROP) model for the same risk of a stockout. 
 
True    False


 
	52.
	When the item is offered for resale, shortage costs in the single period model can include a charge for loss of customer goodwill. 
 
True    False


 
	53.
	The single-period model can be very helpful in determining when to order. 
 
True    False


 
	54.
	The single-period model can be very helpful in determining how much to order. 
 
True    False


 
	55.
	Service level in a single-period model is the ratio of shortage cost to the sum of shortage and excess cost. 
 
True    False


 
	56.
	The goal of the single period inventory model is to identify the order quantity that will minimize the shortage costs. 
 
True    False


 
	57.
	When the item is a spare part for a production machine, shortage cost in the single period model refers to the cost of lost production. 
 
True    False


 
	58.
	In the single period model, the service level is the probability that demand will not exceed the stocking level in any period. 
 
True    False


 
	59.
	When excess cost is equal to shortage cost in the single period model, the optimum stocking level falls in the center of the demand distribution for the item. 
 
True    False


 
	60.
	In the single-period model, with discrete stocking levels, the service level must equal or exceed the ratio Cs/( Cs + Ce). 
 
True    False


 
	61.
	In the single-period model, with discrete stocking levels, when the optimum stocking level does not coincide with a feasible stocking level, one should round down so that excess costs will be reduced. 
 
True    False


 
	62.
	The single-period model for inventory management is used to order perishables. 
 
True    False


 
	63.
	Which of the following would not generally be considered one of the functions for holding inventories? 
 

	A. 
	smoothing seasonal production



	B. 
	decoupling internal operations



	C. 
	hedge against price increases



	D. 
	minimizing holding costs



	E. 
	protect against stock-outs





 
	64.
	Which of the following is not a function of inventory? 
 

	A. 
	to allow for the time while goods are transported



	B. 
	to hedge against price increases



	C. 
	to prevent decoupling of operations



	D. 
	to take advantage of quantity discounts



	E. 
	to prevent shortages





 
	65.
	What function of inventory is the term anticipation inventory associated with? 
 

	A. 
	to hedge against price increases



	B. 
	to smooth seasonal demand or production



	C. 
	to decouple operations



	D. 
	to take advantage of quantity discounts



	E. 
	to prevent shortages





 
	66.
	Which one of the following is not a requirement for effective inventory management? 
 

	A. 
	a priority classification system



	B. 
	a demand forecast



	C. 
	estimates of inventory costs



	D. 
	knowledge of lead times



	E. 
	All of the choices are necessary





 
	67.
	Efficient use of inventories would be implied from which of the following?
I) High number of back orders
II) Low inventory turnover
III) High numbers of days of inventory 
 

	A. 
	I and II



	B. 
	I and III



	C. 
	II and III



	D. 
	I, II and III



	E. 
	none of the choices





 
	68.
	Which of the following is not a suggestion for an inventory storage system? 
 

	A. 
	Store heavy or fast-moving items on the floor.



	B. 
	Store obsolete items in the highest locations.



	C. 
	Have the right level of automation.



	D. 
	Have controlled access to the building.



	E. 
	Make sure the storeroom is not cluttered.





 
	69.
	In a two-bin inventory system, the amount contained in the second bin is equal to the: 
 

	A. 
	reorder point, the amount required until an order arrives



	B. 
	EOQ



	C. 
	amount in the first bin



	D. 
	optimum stocking level



	E. 
	safety stock





 
	70.
	Which of the following does not match regarding inventory counting and replenishment models? 
 

	A. 
	Periodic counting - fixed-order-interval model



	B. 
	Periodic counting - small retailers



	C. 
	Two-bin system - grocery stores



	D. 
	Perpetual tracking - fixed order-quantity model



	E. 
	Perpetual tracking - reorder point (ROP) model





 
	71.
	Laser scanning of universal product codes at retail checkout counters provides which of the following advantages?
I. increased speed and accuracy at checkout
II. continuous information on inventories
III. improved levels of customer service
IV. elimination of periodic inventories 
 

	A. 
	I, II, and IV



	B. 
	II, III, and IV



	C. 
	I, II, and III



	D. 
	I, III, and IV



	E. 
	I, II, III, and IV





 
	72.
	Which is not considered a holding cost? 
 

	A. 
	interest



	B. 
	insurance



	C. 
	depreciation



	D. 
	opportunity cost of funds



	E. 
	stockout cost





 
	73.
	Which is not included in order costs? 
 

	A. 
	time spent paying invoices



	B. 
	moving delivered goods to temporary storage



	C. 
	inspecting incoming goods



	D. 
	taking an inventory count to determine how much is needed



	E. 
	cost of purchases





 
	74.
	In an A-B-C system, the typical percentage of the number of items in inventory for A items is about: 
 

	A. 
	15 - 20 percent



	B. 
	20 - 30 percent



	C. 
	40 - 50 percent



	D. 
	70 - 80 percent



	E. 
	more than 90 percent





 
	75.
	In the A-B-C classification system, items which account for about 5 - 10 percent of the annual dollar value (ADV) but 50 - 60 percent of the SKUs in inventory would be classified as: 
 

	A. 
	A items



	B. 
	B items



	C. 
	C items



	D. 
	either A items or B items



	E. 
	either B items or C items





 
	76.
	In the A-B-C classification system, items which account for 70 to 80 percent of the annual dollar value (ADV) but relatively few inventory items in terms of the number of SKUs would be classified as: 
 

	A. 
	A items



	B. 
	B items



	C. 
	C items



	D. 
	either A items or B items



	E. 
	either B items or C items





 
	77.
	With an A-B-C system, an item that had a high demand quantity but a low annual dollar volume would probably be classified as: 
 

	A. 
	A



	B. 
	B



	C. 
	C



	D. 
	none of these





 
	78.
	Which of the following is not one of the assumptions of the basic EOQ model? 
 

	A. 
	Annual demand requirements are known.



	B. 
	Lead time does not vary.



	C. 
	Each order is received in a single delivery.



	D. 
	Quantity discounts are available.



	E. 
	All of the choices are necessary assumptions.





 
	79.
	The purpose of "cycle counting" is to: 
 

	A. 
	count all the items in inventory



	B. 
	determine the optimum re-order point



	C. 
	reduce discrepancies between inventory records and actual



	D. 
	reduce theft



	E. 
	none of the choices





 
	80.
	The EOQ model is most relevant for which one of the following? 
 

	A. 
	ordering items with dependent demand



	B. 
	determination of safety stock



	C. 
	ordering perishable items



	D. 
	determining fixed interval order quantities



	E. 
	determining fixed order quantities





 
	81.
	The goal of the basic EOQ model is to: 
 

	A. 
	minimize order size



	B. 
	minimize order cost



	C. 
	minimize holding cost



	D. 
	minimize the sum of purchasing and ordering costs



	E. 
	minimize the sum of ordering and holding costs





 
	82.
	Which of the following is not an assumption of the basic EOQ model? 
 

	A. 
	Lead time does not vary.



	B. 
	Only one product is involved.



	C. 
	Holding costs are independent of price.



	D. 
	Each order is received in a single delivery.



	E. 
	There are no quantity discounts.





 
	83.
	An operations strategy for managing inventory when there has been a dramatic increase in holding costs but ordering costs have been significantly reduced would be: 
 

	A. 
	unchanged order quantities



	B. 
	slightly decreased order quantities



	C. 
	greatly decreased order quantities



	D. 
	slightly increased order quantities



	E. 
	greatly increased order quantities





 
	84.
	In the basic EOQ model, annual ordering cost is equal to: 
 

	A. 
	the EOQ multiplied by ordering cost



	B. 
	the EOQ divided by ordering cost



	C. 
	ordering cost multiplied by the ratio of annual demand to the EOQ



	D. 
	ordering cost multiplied by the ratio of the EOQ to annual demand



	E. 
	ordering cost multiplied by annual demand





 
	85.
	In the basic EOQ model, if annual demand doubles, the effect on the EOQ is: 
 

	A. 
	It doubles.



	B. 
	It is four times its previous amount.



	C. 
	It is half its previous amount.



	D. 
	It is about 70 percent of its previous amount.



	E. 
	It increases by about 40 percent.





 
	86.
	In the basic EOQ model, if lead time increases from five to 10 days, the EOQ will: 
 

	A. 
	double



	B. 
	increase, but not double



	C. 
	decrease by a factor of two



	D. 
	remain the same



	E. 
	none of these





 
	87.
	In the basic EOQ model, an annual demand of 40 units, an ordering cost of $5, and a holding cost of $1/unit per year will result in an EOQ of: 
 

	A. 
	20



	B. 
	square root of 200



	C. 
	200



	D. 
	400



	E. 
	none of these





 
	88.
	In the basic EOQ model, if D = 60 per month, S = $12, and H = $10 per unit per month, EOQ is: 
 

	A. 
	10



	B. 
	12



	C. 
	24



	D. 
	72



	E. 
	144





 
	89.
	In the basic EOQ model, if annual demand is 50, holding cost is $2, and ordering cost is $15, EOQ is approximately: 
 

	A. 
	11



	B. 
	20



	C. 
	24



	D. 
	28



	E. 
	375





 
	90.
	Which of the following is not true for the EPQ model? 
 

	A. 
	Usage rate is assumed to be constant.



	B. 
	Production rate exceeds usage rate.



	C. 
	The maximum inventory occurs just after production ceases.



	D. 
	There are no ordering or setup costs.



	E. 
	Average inventory is calculated as one-half maximum inventory.





 
	91.
	Given the same demand, setup/ordering costs, and holding costs, the EPQ will be: 
 

	A. 
	greater than the EOQ.



	B. 
	equal to the EOQ.



	C. 
	smaller than the EOQ.



	D. 
	greater than or equal to the EOQ.



	E. 
	smaller than or equal to the EOQ.





 
	92.
	The introduction of quantity discounts will cause the optimum order quantity to be: 
 

	A. 
	smaller



	B. 
	unchanged



	C. 
	greater



	D. 
	smaller or unchanged



	E. 
	unchanged or greater





 
	93.
	In the quantity discount model, in order for the EOQ of the lowest curve to be optimum, it must: 
 

	A. 
	have the lowest total cost



	B. 
	be in a feasible range



	C. 
	be to the left of the price break quantity for that price



	D. 
	have the largest quantity compared to other EOQ's



	E. 
	none of the choices





 
	94.
	Which of the following is not an assumption of the EOQ with planned shortages model? 
 

	A. 
	There are no backorders.



	B. 
	Demand rate is constant.



	C. 
	There are no quantity discounts.



	D. 
	Lead time is constant.



	E. 
	All of the choices are assumptions.





 
	95.
	In the EOQ model with planned shortages, if annual demand is 500, holding cost is $200, ordering cost is $15, and back-order cost is $400, EOQ is approximately: 
 

	A. 
	8



	B. 
	9



	C. 
	11



	D. 
	13



	E. 
	113





 
	96.
	In the EOQ model with planned shortages, if annual demand is 500, holding cost is $200, ordering cost is $15, and back-order cost is $400, the quantity back-ordered per replenishment cycle is: 
 

	A. 
	3



	B. 
	4



	C. 
	5



	D. 
	12



	E. 
	38





 
	97.
	In the EOQ model with planned shortages, if annual demand is 100, holding cost is $400, ordering cost is $20, and back-order cost is $200, the quantity back-ordered per replenishment cycle is: 
 

	A. 
	3



	B. 
	4



	C. 
	5



	D. 
	7



	E. 
	20





 
	98.
	Which one of the following is not generally a determinant of the reorder point (ROP)? 
 

	A. 
	rate of demand



	B. 
	length of lead time



	C. 
	lead time variability



	D. 
	stockout risk



	E. 
	purchase cost





 
	99.
	If no variations in demand or lead time exist, the reorder point (ROP) will equal: 
 

	A. 
	the EOQ



	B. 
	expected usage during lead time



	C. 
	safety stock



	D. 
	the service level



	E. 
	the EOQ plus safety stock





 
	100.
	If average demand for an inventory item is 200 units per day, lead time is three days, and safety stock is 100 units, the reorder point (ROP) is: 
 

	A. 
	100 units



	B. 
	200 units



	C. 
	300 units



	D. 
	600 units



	E. 
	700 units





 
	101.
	Which one of the following is implied by a "lead time" service level of 95 percent? 
 

	A. 
	Approximately 95 percent of demand during lead time will be satisfied.



	B. 
	The probability is 95 percent that demand during lead time will not exhaust the inventory.



	C. 
	The probability is 95 percent that demand during lead time will exactly equal the amount on hand at the beginning of lead time.



	D. 
	The probability is 95 percent that demand during lead time will not exceed the amount on hand at the beginning of lead time.



	E. 
	none of the choices





 
	102.
	The need for safety stocks can be reduced by an operations strategy which: 
 

	A. 
	increases lead time



	B. 
	increases lead time variability



	C. 
	increases lot sizes



	D. 
	decreases ordering costs



	E. 
	decreases lead time variability





 
	103.
	If average demand for an item is 20 units per day, safety stock is 50 units, and lead time is four days, the reorder point (ROP) will be: 
 

	A. 
	20



	B. 
	50



	C. 
	70



	D. 
	80



	E. 
	130





 
	104.
	Which one of these would not be a factor in determining the reorder point? 
 

	A. 
	the EOQ



	B. 
	the lead time



	C. 
	the variability of demand



	D. 
	the demand or usage rate



	E. 
	all are factors





 
	105.
	Daily usage is exactly 60 gallons per day. Lead time is normally distributed with a mean of 10 days and a standard deviation of 2 days. What is the standard deviation of demand during lead time? 
 

	A. 
	60 x 2



	B. 
	60 times the square root of 2



	C. 
	60 times the square root of 10



	D. 
	60 x 10



	E. 
	none of the choices





 
	106.
	Lead time is exactly 20 days long. Daily demand is normally distributed with a mean of 10 gallons per day and a standard deviation of 2 gallons. What is the standard deviation of demand during lead time? 
 

	A. 
	20 x 2



	B. 
	20 x 10



	C. 
	2 times the square root of 20



	D. 
	2 times the square root of 10



	E. 
	none of the choices





 
	107.
	Which one of the following is implied by an "annual" service level of 95 percent? 
 

	A. 
	Approximately 95 percent of demand during lead time will be satisfied.



	B. 
	The probability is 95 percent that demand will exceed supply during lead time.



	C. 
	The probability is 95 percent that demand will equal supply during lead time.



	D. 
	The probability is 95 percent that demand will not exceed supply during lead time.



	E. 
	The annual service level is usually greater than the cycle service level, and thus the risk of a stockout during lead time is much smaller than 5 percent.





 
	108.
	All of the following are possible reasons for using the fixed-order-interval model except: 
 

	A. 
	Supplier policy encourages use.



	B. 
	Grouping orders can save in shipping costs.



	C. 
	The required safety stock is lower than with an EOQ/ROP model.



	D. 
	It is suited to periodic checks of inventory levels rather than continuous monitoring.



	E. 
	Continuous monitoring is not practical.





 
	109.
	The fixed-order-interval model would be most likely to be used for this situation: 
 

	A. 
	A company has switched from mass production to lean production.



	B. 
	Production is done in batches.



	C. 
	Spare parts are ordered when a new machine is purchased.



	D. 
	Grouping orders can save shipping costs.



	E. 
	none of these





 
	110.
	Which item would be least likely to be ordered under a fixed order interval system? 
 

	A. 
	textbooks at a college bookstore



	B. 
	auto parts at an assembly plant



	C. 
	cards at a gift shop



	D. 
	canned peas at a supermarket





 
	111.
	Which of these products would be most apt to involve the use of a single period model for ordering? 
 

	A. 
	gold coins



	B. 
	hammers



	C. 
	fresh fish



	D. 
	calculators



	E. 
	frozen corn





 
	112.
	Which inventory model is most appropriate if unused or unsold items cannot be carried over to subsequent periods? 
 

	A. 
	economic order quantity



	B. 
	economic production quantity



	C. 
	single period



	D. 
	quantity discount



	E. 
	reorder point





 
	113.
	In a single period model, if shortage and excess costs are equal, then the optimum service level is: 
 

	A. 
	0



	B. 
	.33



	C. 
	.50



	D. 
	.67



	E. 
	none of these





 
	114.
	In a single period model, if shortage cost is four times excess cost, then the optimum service level is: 
 

	A. 
	100 percent



	B. 
	80 percent



	C. 
	60 percent



	D. 
	40 percent



	E. 
	20 percent





 
	115.
	In the single period model, if excess cost is double shortage cost, the approximate stockout risk, assuming an optimum service level, is: 
 

	A. 
	100 percent



	B. 
	67 percent



	C. 
	50 percent



	D. 
	33 percent



	E. 
	5 percent





 
	116.
	If, in a single period inventory situation, the probabilities of demand being 1, 2, 3, or 4 units are .3, .3, .2, and .2, respectively, what is the probability of selling no more than two units? 
 

	A. 
	.3



	B. 
	.5



	C. 
	.6



	D. 
	.8



	E. 
	none of these





 
	
	A manufacturer is contemplating a switch from buying to producing a certain item. Setup cost would be the same as ordering cost. The production rate would be about double the usage rate.


 
	117.
	Compared to the EOQ, the economic production quantity (EPQ) would be: 
 

	A. 
	the same



	B. 
	approximately 20 percent larger



	C. 
	approximately 40 percent larger



	D. 
	approximately 20 percent smaller



	E. 
	approximately 40 percent smaller





 
	118.
	Compared to the EOQ, the maximum inventory would be: 
 

	A. 
	approximately 70 percent higher



	B. 
	approximately 30 percent higher



	C. 
	the same



	D. 
	approximately 30 percent lower



	E. 
	approximately 70 percent lower





 
	
	The manager of the Quick Stop Corner Convenience Store (which never closes) sells four cases of Stein beer each day. Order costs are $8.00 per order, and Stein beer costs $.80 per six-pack (each case of Stein beer contains four six-packs). Orders arrive three days from the time they are placed. Daily holding costs are equal to five percent of the cost of the beer.


 
	119.
	At what point should he reorder Stein beer? 
 

	A. 
	0 cases remaining



	B. 
	4 cases remaining



	C. 
	12 cases remaining



	D. 
	16 cases remaining



	E. 
	20 cases remaining





 
	120.
	If he were to order 16 cases of Stein beer at a time, what would be the length of an order cycle? 
 

	A. 
	0.25 days



	B. 
	3 days



	C. 
	1 day



	D. 
	4 days



	E. 
	20 days





 
	121.
	If he were to order 16 cases of Stein beer at a time, what would be the average inventory level? 
 

	A. 
	4 cases



	B. 
	12 cases



	C. 
	8 cases



	D. 
	20 cases



	E. 
	16 cases





 
	122.
	If he were to order 16 cases of Stein beer at a time, what would be the daily total inventory costs, EXCLUDING the cost of the beer? 
 

	A. 
	$2.00



	B. 
	$4.00



	C. 
	$1.28



	D. 
	$3.28



	E. 
	$2.56





 
	123.
	What is the economic order quantity for Stein beer? 
 

	A. 
	4 cases



	B. 
	8 cases



	C. 
	10 cases



	D. 
	20 cases



	E. 
	80 cases





 
	
	Ann Chovies, owner of the Perfect Pasta Pizza Parlour, uses 20 pounds of pepperoni each day in preparing pizzas. Order costs for pepperoni are $10.00 per order, and holding costs are 4 cents per pound per day. Lead time for each order is 3 days, and the pepperoni itself costs $3.00 per pound.


 
	124.
	At what point should she reorder pepperoni? 
 

	A. 
	20 pounds remaining



	B. 
	40 pounds remaining



	C. 
	60 pounds remaining



	D. 
	80 pounds remaining



	E. 
	100 pounds remaining





 
	125.
	If she were to order 80 pounds of pepperoni at a time, what would be the length of an order cycle? 
 

	A. 
	0 days



	B. 
	0.25 days



	C. 
	3 days



	D. 
	4 days



	E. 
	5 days





 
	126.
	If she were to order 80 pounds of pepperoni at a time, what would be the average inventory level? 
 

	A. 
	20 pounds



	B. 
	40 pounds



	C. 
	60 pounds



	D. 
	80 pounds



	E. 
	100 pounds





 
	127.
	If she were to order 80 pounds of pepperoni at a time, what would be the total daily costs, including the cost of the pepperoni? 
 

	A. 
	$60.00



	B. 
	$63.20



	C. 
	$64.00



	D. 
	$64.10



	E. 
	$65.00





 
	128.
	What is the economic order quantity for pepperoni? 
 

	A. 
	20 pounds



	B. 
	40 pounds



	C. 
	60 pounds



	D. 
	80 pounds



	E. 
	100 pounds





 
	
	The Operations Manager for Shadyside Savings & Loan orders cash from her home office for her very popular "BIG BUCKS" automated teller machine, which only dispenses $100 bills. She estimates that this machine dispenses an average of 12,500 bills per month, and that holding a bill in inventory costs 10 percent of its value annually. She knows that each order for these bills costs $300 for clerical and armoured car delivery costs, and that order lead time is six days.


 
	129.
	Assuming a thirty-day month, at what point should bills be reordered? 
 

	A. 
	0 bills remaining



	B. 
	417 bills remaining



	C. 
	2,500 bills remaining



	D. 
	10,000 bills remaining



	E. 
	12,500 bills remaining





 
	130.
	Assuming a thirty-day month, if she were to order 6,000 bills at a time, what would be the length of an order cycle? 
 

	A. 
	0.48 days



	B. 
	2.08 days



	C. 
	6 days



	D. 
	8.4 days



	E. 
	14.4 days





 
	131.
	If she were to order 6,000 bills at a time, what would be the dollar value of the average inventory level? 
 

	A. 
	$3,000



	B. 
	$6,000



	C. 
	$12,500



	D. 
	$300,000



	E. 
	$600,000





 
	132.
	If she were to order 6,000 bills at a time, what would be the average monthly total costs, EXCLUDING the value of the bills? 
 

	A. 
	$625



	B. 
	$1,250



	C. 
	$2,500



	D. 
	$3,125



	E. 
	$5,000





 
	133.
	What is the economic order quantity? 
 

	A. 
	866 bills



	B. 
	3,000 bills



	C. 
	6,000 bills



	D. 
	10,392 bills



	E. 
	12,500 bills





 
	
	The materials manager for a billiard ball maker must periodically place orders for resin, one of the raw materials used in producing billiard balls. She knows that manufacturing uses resin at a rate of 50 kilograms each day, and that it costs $.04 per day to hold a kilogram of resin in inventory. She also knows that the order costs for resin are $100 per order, and that the lead time for delivery is four (4) days.


 
	134.
	At what point should resin be reordered? 
 

	A. 
	0 kilograms remaining



	B. 
	50 kilograms remaining



	C. 
	200 kilograms remaining



	D. 
	400 kilograms remaining



	E. 
	500 kilograms remaining





 
	135.
	If order size was 1,000 kilograms of resin, what would be the length of an order cycle? 
 

	A. 
	0.05 days



	B. 
	4 days



	C. 
	16 days



	D. 
	20 days



	E. 
	50 days





 
	136.
	If the order size was 1,000 kilograms of resin, what would be the average inventory level? 
 

	A. 
	50 kilograms



	B. 
	200 kilograms



	C. 
	500 kilograms



	D. 
	800 kilograms



	E. 
	1,000 kilograms





 
	137.
	If the order size was 1,000 kilograms of resin, what would be the daily total inventory costs, EXCLUDING the cost of the resin? 
 

	A. 
	$5



	B. 
	$10



	C. 
	$20



	D. 
	$25



	E. 
	$40





 
	138.
	What is the economic order quantity for resin? 
 

	A. 
	50 kilograms



	B. 
	100 kilograms



	C. 
	250 kilograms



	D. 
	500 kilograms



	E. 
	1,000 kilograms





 
	139.
	A car rental agency uses 96 boxes of staples a year. The boxes cost $4 each. It costs $10 to order staples, and holding costs are $0.80 per box on an annual basis.
Determine:
(i) the order quantity that will minimize the sum of ordering and holding boxes of staples
(ii) the annual cost of ordering and carrying the boxes of staples 
 


 

 

 


 
	140.
	A service garage uses 120 boxes of cleaning cloths a year. The boxes cost $6 each. Ordering cost is $3 and holding cost is 10 percent of purchase cost per unit on an annual basis. Determine:
(i) The economic order quantity
(ii) The total cost of carrying the cloths (excluding purchase price)
(iii) The average inventory 
 


 

 

 


 
	141.
	A shop that makes candles offers a scented candle, which has a monthly demand of 360 boxes. Candles can be produced at a rate of 36 boxes per day. The shop operates 20 days a month. Assume that demand is uniform throughout the month. Setup cost is $60 for a run, and holding cost is $2 per box on a monthly basis. Determine the following:
(i) the economic run size
(ii) the maximum inventory
(iii) the number of days in a run 
 


 

 

 


 
	142.
	Estimated demand for gold-filled lockets at Sam's Bargain Jewellery and House wares is 2,420 lockets a year. Manager Veronica Winters has indicated that ordering cost is $45, and that the following price schedule applies: 1 to 599 lockets, $.90 each; 600 to 1,199 lockets, $.80 each; and 1,200 or more, $.75 each. What order size will minimize total cost in each of these cases:
(i) Holding cost is $.18 per locket on an annual basis.
(ii) Holding cost is 20 percent of price on an annual basis. 
 


 

 

 


 
	143.
	Suppose that you are the manager of a production department that uses 400 boxes of rivets per year. The supplier quotes you a price of $8.50 per box for an order size of 199 boxes or less, a price of $8.00 per box for orders of 200 to 999 boxes, and a price of $7.50 per box for an order of 1,000 or more boxes. You assign a holding cost of 20 percent of the price to this inventory. What order quantity would you use if the objective is to minimize total annual costs of holding, purchasing, and ordering? Assume ordering cost is $80/order. 
 


 

 

 


 
	144.
	The operator of a concession at a downtown location estimates that he will sell 400 bags of circus peanuts during a month. Holding costs are 17 percent of unit price and ordering cost is $22. The price schedule for bags of peanuts is: 1 to 199, $1.00 each; 200 to 499, $.94 each; and 500 or more $.87 each. What order size would be most economical? 
 


 

 

 


 
	145.
	A dry cleaning firm uses an average of 20 gallons of cleaning fluid a day. Usage tends to be normally distributed with a standard deviation of two gallons per day. Lead time is four days, and the desired service level is 92 percent. What amount of safety stock is appropriate under each of these conditions:
(i) Cleaning fluid is reordered every 45 days.
(ii) A fixed order size of 600 gallons is used. 
 


 

 

 


 
	146.
	Suppose that usage of cooking oil at Harry's Fish Fry is normally distributed with an average of 15 gallons/day and a standard deviation of two gallons/day. Harry has just fired the manager and taken over operating the restaurant himself. Harry has asked you to help him decide how to reorder cooking oil in order to achieve a service level which is seven times the risk of stock out (7/8). Lead time is eight days.
(i) If cooking oil can be ordered as needed, what reorder point should be used?
(ii) If a fixed interval of 30 days is specified, how much safety stock should Harry hold? 
 


 

 

 


 
	147.
	A bakery's use of corn sweetener is normally distributed with a mean of 80 gallons per day and a standard deviation of four gallons per day. Lead time for delivery of the corn sweetener is normal with a mean of six days and a standard deviation of two days. If the manager wants a service level of 99 percent, what reorder point should be used? 
 


 

 

 


 
	148.
	A manager is reordering lubricant when the amount on-hand reaches 422 pounds. Average daily usage is 45 pounds, which is normally distributed and has standard deviation of three pounds per day. Lead time is nine days. What is the risk of a stockout? 
 


 

 

 


 
	149.
	Given the following information:
Order quantity = 40
Expected demand during lead time = 20 units
σ d LT = 10
desired annual service level = .99
Find:(i) the expected number of units short per cycle
(ii) the required ROP 
 


 

 

 


 
	150.
	A company can produce a part it uses in an assembly operation at the rate of 50 an hour. The company operates eight hours a day, 300 days a year. Daily usage of the part is 300 parts. The company uses the part every day. The run size is 6,000 parts. The annual holding cost is $2 per unit, and setup cost is $100.
(i) How many runs per year will there be?
(ii) While production is occurring, how many parts per day are being added to inventory?
(iii) Assuming that production begins when there are no parts on hand, what is the maximum number of parts in inventory?
(iv) The machine is dedicated to this product. Every so often, preventive maintenance, which requires six working days, must be performed on it. Does this interrupt production cycles, or is there enough time between cycles to perform the maintenance? Explain. 
 


 

 

 


 
	151.
	The injection molding department of a company uses 40 kilograms of a powder a day. Inventory is reordered when the amount on hand is 240 kilograms. Lead time averages five days. It is normally distributed and has a standard deviation of two days. What is the probability of a stock out during lead time? 
 


 

 

 


 
	152.
	A shop owner uses a reorder point approach to restocking a certain raw material. Lead time is six days. Usage of the material during lead time is normally distributed with a mean of 42 kilograms and a standard deviation of 4 kilograms. When should the raw material be reordered if the acceptable risk of a stockout is 3%? 
 


 

 

 


 
	153.
	The manager of a bakery orders three 'cake-to-go' wedding cakes every Saturday to accommodate last minute purchases. Demand for the cakes can be described by a Poisson distribution that has a mean of 2. The cakes cost $10 each to prepare, and they sell for $26 each. Any cakes that haven't been sold by the end of the day are sold for half price the next day. Usually, half of those are sold and the rest are tossed. What stocking level would be appropriate? 
 


 

 

 


 
	154.
	A manager has just received a revised price schedule from a vendor. What order quantity should the manager use in order to minimize total costs? Annual Demand is 120 units, ordering cost is $8, and holding cost is 8% of price.
 [image: ]  
 


 

 

 


 
	
	Given the following data for a particular inventory item:
 [image: ] 


 
	155.
	What is the economic order quantity for this item? 
 


 

 

 


 
	156.
	For the economic order quantity, what is the length of an order cycle? 
 


 

 

 


 
	157.
	For the economic order quantity, what is the reorder point? 
 


 

 

 


 
	158.
	For the economic order quantity, what is the average inventory level? 
 


 

 

 


 
	159.
	For the economic order quantity, what are average weekly ordering costs? 
 


 

 

 


 
	160.
	For the economic order quantity, what are average weekly holding costs? 
 


 

 

 


 
	161.
	For the economic order quantity, what are average weekly total costs, including the cost of the inventory item? 
 


 

 

 


 
	162.
	A firm stocks a seasonal item that it buys for $22/unit and sells for $29 unit. During the season, daily demand can be described using a Poisson distribution with a mean of 2.4. Because of the nature of the item, units remaining at the close of business each day must be removed at a cost of $2 each. What is the optimum stocking level, and what is the effective service level? 
 


 

 

 


 
	163.
	Joe's Coffee Shoppe has fresh doughnuts delivered each morning. Daily demand for plain doughnuts is approximately normal with a mean of 200 and a standard deviation of 15. Joe pays $1.20 per dozen and has a standing order for 16 dozen. Joe and the staff eat any leftovers. What is the implied shortage cost? 
 


 

 

 


 
	164.
	A restaurant prepares Peking Duck daily at a cost of $18 per duck. Each duck generates revenue of $47 if sold. Demand for Peking Duck can be described by a Poisson distribution with a mean of 4.2 ducks per day. Unsold ducks at the end of each day are converted to duck soup at an additional cost of $5 over and above the resulting value as soup. How many ducks should be prepared each day? What will be the effective service level? 
 


 

 

 


 
	165.
	A machine is expected to use approximately three spare parts during its useful life. The spares cost $200 each and have no salvage value or other use. The manager has ordered five spares. Assuming a Poisson usage rate, what range of shortage cost is implied? 
 


 

 

 


 
	166.
	A manager intends to order a new machine and must now decide on the number of spare parts to order along with the machine. The parts cost $400 each and have no salvage value. The manager has compiled a frequency distribution for the probable usage of spare parts, as shown. For what range of shortage costs would stocking one spare part constitute an optimal decision?  [image: ]  
 


 

 

 


 
	
	The Corner Newsstand has demand for a certain weekly magazine that can be approximated by a Poisson distribution with a mean of 9.0. Magazines are purchased for $1.50.


 
	167.
	If unsold copies can be returned for half credit and the owner stocks ten copies, what is the implied range of shortage cost? 
 


 

 

 


 
	168.
	If unsold copies must be destroyed and copies sell for $4.00 each, what is the optimum stocking level and its effective service level? 
 


 

 

 


 
	169.
	If unsold copies can be returned for half credit and copies sell for $4.25 each, what is the optimal stocking level and its effective service level? 
 


 

 

 


 
	170.
	HoldM4U Company distributes a specialized air purifier. They are considering allowing backorders, with an estimated cost of $200 per unit per year. The annual demand is 81,000 units, the annual holding cost is 10% of the item cost and the unit cost of this item is $1,000. The ordering cost is $500 per order.
a. Determine the optimal order quantity and total annual inventory cost using the basic EOQ model with no backorders.
b. Determine the optimal order quantity and backorder quantity and total annual inventory cost using the EOQ with planned shortages model.
c. Should the company allow backorders? 
 


 

 

 


 
	171.
	Demand for a product with a unit ordering cost of $150 is 800 units per year, holding cost per unit per year is $10, and backorder cost is estimated to be $20 per unit per year. What amount of savings, if any, would there be in total annual inventory cost by using planned shortages instead of a basic economic order quantity? 
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Chapter 12 Inventory Management Key
 
	1.
	Retail stores companies typically carry three types of inventory; raw materials, work-in-process, and finished goods. 
 
FALSE
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	2.
	One important function of inventories in manufacturing is to decouple operations. 
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	3.
	The two main concerns of inventory management relate to the costs of inventory and the level of customer service (availability). 
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	4.
	A lower inventory turnover ratio indicates more efficient use of inventories. 
 
FALSE
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	5.
	The overall objective of inventory management is to maximize customer service levels by ensuring availability at all times. 
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	6.
	The overall objective of inventory management is to achieve satisfactory levels of customer service while keeping inventory costs reasonable. 
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	7.
	Two fundamental decisions that buyers or inventory analysts must make about inventory are the timing and size of orders. 
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	8.
	A disadvantage of the perpetual tracking model for inventory control is the continual need to make decisions on order quantities. 
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	9.
	A two-bin system for inventory control eliminates the need to keep track of inventory withdrawals. 
 
TRUE


 
	Difficulty: Medium
Learning Objective: 2
Stevenson - Chapter 12 #9
 



	10.
	A fixed-order quantity/reorder point model for inventory control is usually used with perpetual tracking. 
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	11.
	Set-up costs for manufacturers are similar to ordering costs. 
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	12.
	Ordering costs are usually expressed as a percentage of the total purchase cost. 
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	13.
	Inspection of goods for quality and quantity upon arrival is part of ordering cost. 
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	14.
	Warehousing, insurance, and spoilage costs are all associated with holding costs. 
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	15.
	The A-B-C approach involves classifying inventory items by unit cost. 
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	16.
	In the A-B-C classification of inventory, A items are typically few in number but high in dollar value. 
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	17.
	In the A-B-C classification of inventory, C items typically represent about 15 percent of the number of items, but 70 to 80 percent of the dollar value. 
 
FALSE
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	18.
	In the A-B-C approach to classify inventory, items that have high unit costs are always classified as A items. 
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	19.
	EOQ inventory models are basically concerned with the timing of orders. 
 
FALSE
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	20.
	The EOQ approach minimizes annual ordering cost. 
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	21.
	The basic EOQ model assumes demand varies widely throughout the year. 
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	22.
	The average inventory level and the number of orders per year are inversely related: As one increases, the other decreases. 
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	23.
	Holding or carrying cost is a function of order size. 
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	24.
	Using the EOQ model, the higher an item's holding costs, the more frequently it will be ordered. 
 
TRUE
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	25.
	In the basic EOQ model, at the optimal order quantity annual holding cost is equal to the annual ordering cost. 
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	26.
	Using the EOQ model, if an item's holding cost increases, it will be ordered more frequently. 
 
TRUE
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	27.
	Annual ordering cost is inversely related to order size, as the size of orders decreases the annual cost of ordering increases. 
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	28.
	Annual ordering cost is a function of order size. 
 
TRUE
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	29.
	The EOQ should be regarded as an approximate quantity rather than an exact quantity. Thus, rounding the calculated value is acceptable. 
 
TRUE
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	30.
	The total cost curve for inventory is relatively flat near the EOQ. 
 
TRUE
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	31.
	In the Economic Production Quantity (EPQ) model, if usage and production/delivery rates are equal, there will be no inventory build-up, and thus the order quantity for batches or lots cannot be calculated. 
 
TRUE
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	32.
	Total cost in the EOQ with quantity discount model is calculated in the same way as it is in the basic EOQ model. 
 
FALSE
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	33.
	In the EOQ with quantity discounts model a graph of the total cost curves will have the same EOQ for each curve. 
 
FALSE


 
	Difficulty: Hard
Learning Objective: 3
Stevenson - Chapter 12 #33
 



	34.
	In the EOQ with quantity discount model, the optimum quantity will always be found on the lowest total cost curve. 
 
FALSE
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	35.
	In the EOQ with planned shortages, the calculation for annual holding costs does not change. 
 
FALSE
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	36.
	Backorders are not allowed in any of the EOQ models in the text. 
 
FALSE
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	37.
	The reorder point (ROP) models for inventory management are used to calculate the time between orders. 
 
FALSE
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	38.
	The reorder point (ROP) models determine the reorder point in terms of quantity. 
 
TRUE
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	39.
	The rate of demand is an important factor in determining the reorder point ROP: 
 
TRUE
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	40.
	In fixed order-quantity, reorder point (ROP) models safety stock is held to meet anticipated demand. 
 
FALSE
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	41.
	Variability in demand and/or lead time can be compensated for by safety stock. 
 
TRUE
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	42.
	Customer service level and risk of a stockout are related. 
 
TRUE
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	43.
	The reorder point (ROP) must be recomputed before each order (i.e., once every order cycle). 
 
FALSE
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	44.
	Reorder point (ROP) models assume that demand during lead time is composed of a series of dependent daily demands. 
 
FALSE
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	45.
	Service level can be stated in terms of the lead time for an order cycle or as an annual amount. 
 
TRUE
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	46.
	In the fixed-order-interval model, also known as the order-up-to model, the order size is the same for each cycle. 
 
FALSE
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	47.
	The fixed-order-interval model requires a continuous monitoring of inventory levels. 
 
FALSE
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	48.
	Many retail operations which deal with multiple items often use fixed-interval ordering rather than reorder point models. 
 
TRUE
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	49.
	With fixed-interval ordering, perpetual tracking of inventory isn't required. 
 
TRUE
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	50.
	Both the reorder point (ROP) and fixed-order-interval models take into account the amount of inventory on hand, but for different reasons. 
 
TRUE
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	51.
	The fixed-order-interval model requires a larger amount of safety stock than the reorder point (ROP) model for the same risk of a stockout. 
 
TRUE
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	52.
	When the item is offered for resale, shortage costs in the single period model can include a charge for loss of customer goodwill. 
 
TRUE
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	53.
	The single-period model can be very helpful in determining when to order. 
 
FALSE
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	54.
	The single-period model can be very helpful in determining how much to order. 
 
TRUE
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	55.
	Service level in a single-period model is the ratio of shortage cost to the sum of shortage and excess cost. 
 
TRUE
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	56.
	The goal of the single period inventory model is to identify the order quantity that will minimize the shortage costs. 
 
FALSE
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	57.
	When the item is a spare part for a production machine, shortage cost in the single period model refers to the cost of lost production. 
 
TRUE
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	58.
	In the single period model, the service level is the probability that demand will not exceed the stocking level in any period. 
 
TRUE
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	59.
	When excess cost is equal to shortage cost in the single period model, the optimum stocking level falls in the center of the demand distribution for the item. 
 
TRUE
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	60.
	In the single-period model, with discrete stocking levels, the service level must equal or exceed the ratio Cs/( Cs + Ce). 
 
TRUE
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	61.
	In the single-period model, with discrete stocking levels, when the optimum stocking level does not coincide with a feasible stocking level, one should round down so that excess costs will be reduced. 
 
FALSE
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	62.
	The single-period model for inventory management is used to order perishables. 
 
TRUE
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	63.
	Which of the following would not generally be considered one of the functions for holding inventories? 
 

	A. 
	smoothing seasonal production



	B. 
	decoupling internal operations



	C. 
	hedge against price increases



	D. 
	minimizing holding costs



	E. 
	protect against stock-outs
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	64.
	Which of the following is not a function of inventory? 
 

	A. 
	to allow for the time while goods are transported



	B. 
	to hedge against price increases



	C. 
	to prevent decoupling of operations



	D. 
	to take advantage of quantity discounts



	E. 
	to prevent shortages
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	65.
	What function of inventory is the term anticipation inventory associated with? 
 

	A. 
	to hedge against price increases



	B. 
	to smooth seasonal demand or production



	C. 
	to decouple operations



	D. 
	to take advantage of quantity discounts



	E. 
	to prevent shortages
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	66.
	Which one of the following is not a requirement for effective inventory management? 
 

	A. 
	a priority classification system



	B. 
	a demand forecast



	C. 
	estimates of inventory costs



	D. 
	knowledge of lead times



	E. 
	All of the choices are necessary
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	67.
	Efficient use of inventories would be implied from which of the following?
I) High number of back orders
II) Low inventory turnover
III) High numbers of days of inventory 
 

	A. 
	I and II



	B. 
	I and III



	C. 
	II and III



	D. 
	I, II and III



	E. 
	none of the choices
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	68.
	Which of the following is not a suggestion for an inventory storage system? 
 

	A. 
	Store heavy or fast-moving items on the floor.



	B. 
	Store obsolete items in the highest locations.



	C. 
	Have the right level of automation.



	D. 
	Have controlled access to the building.



	E. 
	Make sure the storeroom is not cluttered.





 
	Difficulty: Medium
Learning Objective: 2
Stevenson - Chapter 12 #68
 



	69.
	In a two-bin inventory system, the amount contained in the second bin is equal to the: 
 

	A. 
	reorder point, the amount required until an order arrives



	B. 
	EOQ



	C. 
	amount in the first bin



	D. 
	optimum stocking level



	E. 
	safety stock
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	70.
	Which of the following does not match regarding inventory counting and replenishment models? 
 

	A. 
	Periodic counting - fixed-order-interval model



	B. 
	Periodic counting - small retailers



	C. 
	Two-bin system - grocery stores



	D. 
	Perpetual tracking - fixed order-quantity model



	E. 
	Perpetual tracking - reorder point (ROP) model
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	71.
	Laser scanning of universal product codes at retail checkout counters provides which of the following advantages?
I. increased speed and accuracy at checkout
II. continuous information on inventories
III. improved levels of customer service
IV. elimination of periodic inventories 
 

	A. 
	I, II, and IV



	B. 
	II, III, and IV



	C. 
	I, II, and III



	D. 
	I, III, and IV



	E. 
	I, II, III, and IV
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	72.
	Which is not considered a holding cost? 
 

	A. 
	interest



	B. 
	insurance



	C. 
	depreciation



	D. 
	opportunity cost of funds



	E. 
	stockout cost
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	73.
	Which is not included in order costs? 
 

	A. 
	time spent paying invoices



	B. 
	moving delivered goods to temporary storage



	C. 
	inspecting incoming goods



	D. 
	taking an inventory count to determine how much is needed



	E. 
	cost of purchases
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	74.
	In an A-B-C system, the typical percentage of the number of items in inventory for A items is about: 
 

	A. 
	15 - 20 percent



	B. 
	20 - 30 percent



	C. 
	40 - 50 percent



	D. 
	70 - 80 percent



	E. 
	more than 90 percent
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	75.
	In the A-B-C classification system, items which account for about 5 - 10 percent of the annual dollar value (ADV) but 50 - 60 percent of the SKUs in inventory would be classified as: 
 

	A. 
	A items



	B. 
	B items



	C. 
	C items



	D. 
	either A items or B items



	E. 
	either B items or C items
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	76.
	In the A-B-C classification system, items which account for 70 to 80 percent of the annual dollar value (ADV) but relatively few inventory items in terms of the number of SKUs would be classified as: 
 

	A. 
	A items



	B. 
	B items



	C. 
	C items



	D. 
	either A items or B items



	E. 
	either B items or C items
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	77.
	With an A-B-C system, an item that had a high demand quantity but a low annual dollar volume would probably be classified as: 
 

	A. 
	A



	B. 
	B



	C. 
	C



	D. 
	none of these
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	78.
	Which of the following is not one of the assumptions of the basic EOQ model? 
 

	A. 
	Annual demand requirements are known.



	B. 
	Lead time does not vary.



	C. 
	Each order is received in a single delivery.



	D. 
	Quantity discounts are available.



	E. 
	All of the choices are necessary assumptions.
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	79.
	The purpose of "cycle counting" is to: 
 

	A. 
	count all the items in inventory



	B. 
	determine the optimum re-order point



	C. 
	reduce discrepancies between inventory records and actual



	D. 
	reduce theft



	E. 
	none of the choices
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	80.
	The EOQ model is most relevant for which one of the following? 
 

	A. 
	ordering items with dependent demand



	B. 
	determination of safety stock



	C. 
	ordering perishable items



	D. 
	determining fixed interval order quantities



	E. 
	determining fixed order quantities
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	81.
	The goal of the basic EOQ model is to: 
 

	A. 
	minimize order size



	B. 
	minimize order cost



	C. 
	minimize holding cost



	D. 
	minimize the sum of purchasing and ordering costs



	E. 
	minimize the sum of ordering and holding costs
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	82.
	Which of the following is not an assumption of the basic EOQ model? 
 

	A. 
	Lead time does not vary.



	B. 
	Only one product is involved.



	C. 
	Holding costs are independent of price.



	D. 
	Each order is received in a single delivery.



	E. 
	There are no quantity discounts.
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	83.
	An operations strategy for managing inventory when there has been a dramatic increase in holding costs but ordering costs have been significantly reduced would be: 
 

	A. 
	unchanged order quantities



	B. 
	slightly decreased order quantities



	C. 
	greatly decreased order quantities



	D. 
	slightly increased order quantities



	E. 
	greatly increased order quantities
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	84.
	In the basic EOQ model, annual ordering cost is equal to: 
 

	A. 
	the EOQ multiplied by ordering cost



	B. 
	the EOQ divided by ordering cost



	C. 
	ordering cost multiplied by the ratio of annual demand to the EOQ



	D. 
	ordering cost multiplied by the ratio of the EOQ to annual demand



	E. 
	ordering cost multiplied by annual demand
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	85.
	In the basic EOQ model, if annual demand doubles, the effect on the EOQ is: 
 

	A. 
	It doubles.



	B. 
	It is four times its previous amount.



	C. 
	It is half its previous amount.



	D. 
	It is about 70 percent of its previous amount.



	E. 
	It increases by about 40 percent.
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	86.
	In the basic EOQ model, if lead time increases from five to 10 days, the EOQ will: 
 

	A. 
	double



	B. 
	increase, but not double



	C. 
	decrease by a factor of two



	D. 
	remain the same



	E. 
	none of these
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	87.
	In the basic EOQ model, an annual demand of 40 units, an ordering cost of $5, and a holding cost of $1/unit per year will result in an EOQ of: 
 

	A. 
	20



	B. 
	square root of 200



	C. 
	200



	D. 
	400



	E. 
	none of these
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	88.
	In the basic EOQ model, if D = 60 per month, S = $12, and H = $10 per unit per month, EOQ is: 
 

	A. 
	10



	B. 
	12



	C. 
	24



	D. 
	72



	E. 
	144
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	89.
	In the basic EOQ model, if annual demand is 50, holding cost is $2, and ordering cost is $15, EOQ is approximately: 
 

	A. 
	11



	B. 
	20



	C. 
	24



	D. 
	28



	E. 
	375
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	90.
	Which of the following is not true for the EPQ model? 
 

	A. 
	Usage rate is assumed to be constant.



	B. 
	Production rate exceeds usage rate.



	C. 
	The maximum inventory occurs just after production ceases.



	D. 
	There are no ordering or setup costs.



	E. 
	Average inventory is calculated as one-half maximum inventory.
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	91.
	Given the same demand, setup/ordering costs, and holding costs, the EPQ will be: 
 

	A. 
	greater than the EOQ.



	B. 
	equal to the EOQ.



	C. 
	smaller than the EOQ.



	D. 
	greater than or equal to the EOQ.



	E. 
	smaller than or equal to the EOQ.
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	92.
	The introduction of quantity discounts will cause the optimum order quantity to be: 
 

	A. 
	smaller



	B. 
	unchanged



	C. 
	greater



	D. 
	smaller or unchanged



	E. 
	unchanged or greater
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	93.
	In the quantity discount model, in order for the EOQ of the lowest curve to be optimum, it must: 
 

	A. 
	have the lowest total cost



	B. 
	be in a feasible range



	C. 
	be to the left of the price break quantity for that price



	D. 
	have the largest quantity compared to other EOQ's



	E. 
	none of the choices
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	94.
	Which of the following is not an assumption of the EOQ with planned shortages model? 
 

	A. 
	There are no backorders.



	B. 
	Demand rate is constant.



	C. 
	There are no quantity discounts.



	D. 
	Lead time is constant.



	E. 
	All of the choices are assumptions.
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	95.
	In the EOQ model with planned shortages, if annual demand is 500, holding cost is $200, ordering cost is $15, and back-order cost is $400, EOQ is approximately: 
 

	A. 
	8



	B. 
	9



	C. 
	11



	D. 
	13



	E. 
	113
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	96.
	In the EOQ model with planned shortages, if annual demand is 500, holding cost is $200, ordering cost is $15, and back-order cost is $400, the quantity back-ordered per replenishment cycle is: 
 

	A. 
	3



	B. 
	4



	C. 
	5



	D. 
	12



	E. 
	38
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	97.
	In the EOQ model with planned shortages, if annual demand is 100, holding cost is $400, ordering cost is $20, and back-order cost is $200, the quantity back-ordered per replenishment cycle is: 
 

	A. 
	3



	B. 
	4



	C. 
	5



	D. 
	7



	E. 
	20
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	98.
	Which one of the following is not generally a determinant of the reorder point (ROP)? 
 

	A. 
	rate of demand



	B. 
	length of lead time



	C. 
	lead time variability



	D. 
	stockout risk



	E. 
	purchase cost
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	99.
	If no variations in demand or lead time exist, the reorder point (ROP) will equal: 
 

	A. 
	the EOQ



	B. 
	expected usage during lead time



	C. 
	safety stock



	D. 
	the service level



	E. 
	the EOQ plus safety stock
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	100.
	If average demand for an inventory item is 200 units per day, lead time is three days, and safety stock is 100 units, the reorder point (ROP) is: 
 

	A. 
	100 units



	B. 
	200 units



	C. 
	300 units



	D. 
	600 units



	E. 
	700 units
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	101.
	Which one of the following is implied by a "lead time" service level of 95 percent? 
 

	A. 
	Approximately 95 percent of demand during lead time will be satisfied.



	B. 
	The probability is 95 percent that demand during lead time will not exhaust the inventory.



	C. 
	The probability is 95 percent that demand during lead time will exactly equal the amount on hand at the beginning of lead time.



	D. 
	The probability is 95 percent that demand during lead time will not exceed the amount on hand at the beginning of lead time.



	E. 
	none of the choices
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	102.
	The need for safety stocks can be reduced by an operations strategy which: 
 

	A. 
	increases lead time



	B. 
	increases lead time variability



	C. 
	increases lot sizes



	D. 
	decreases ordering costs



	E. 
	decreases lead time variability
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	103.
	If average demand for an item is 20 units per day, safety stock is 50 units, and lead time is four days, the reorder point (ROP) will be: 
 

	A. 
	20



	B. 
	50



	C. 
	70



	D. 
	80



	E. 
	130
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	104.
	Which one of these would not be a factor in determining the reorder point? 
 

	A. 
	the EOQ



	B. 
	the lead time



	C. 
	the variability of demand



	D. 
	the demand or usage rate



	E. 
	all are factors
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	105.
	Daily usage is exactly 60 gallons per day. Lead time is normally distributed with a mean of 10 days and a standard deviation of 2 days. What is the standard deviation of demand during lead time? 
 

	A. 
	60 x 2



	B. 
	60 times the square root of 2



	C. 
	60 times the square root of 10



	D. 
	60 x 10



	E. 
	none of the choices
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	106.
	Lead time is exactly 20 days long. Daily demand is normally distributed with a mean of 10 gallons per day and a standard deviation of 2 gallons. What is the standard deviation of demand during lead time? 
 

	A. 
	20 x 2



	B. 
	20 x 10



	C. 
	2 times the square root of 20



	D. 
	2 times the square root of 10



	E. 
	none of the choices
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	107.
	Which one of the following is implied by an "annual" service level of 95 percent? 
 

	A. 
	Approximately 95 percent of demand during lead time will be satisfied.



	B. 
	The probability is 95 percent that demand will exceed supply during lead time.



	C. 
	The probability is 95 percent that demand will equal supply during lead time.



	D. 
	The probability is 95 percent that demand will not exceed supply during lead time.



	E. 
	The annual service level is usually greater than the cycle service level, and thus the risk of a stockout during lead time is much smaller than 5 percent.
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	108.
	All of the following are possible reasons for using the fixed-order-interval model except: 
 

	A. 
	Supplier policy encourages use.



	B. 
	Grouping orders can save in shipping costs.



	C. 
	The required safety stock is lower than with an EOQ/ROP model.



	D. 
	It is suited to periodic checks of inventory levels rather than continuous monitoring.



	E. 
	Continuous monitoring is not practical.
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	109.
	The fixed-order-interval model would be most likely to be used for this situation: 
 

	A. 
	A company has switched from mass production to lean production.



	B. 
	Production is done in batches.



	C. 
	Spare parts are ordered when a new machine is purchased.



	D. 
	Grouping orders can save shipping costs.



	E. 
	none of these
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	110.
	Which item would be least likely to be ordered under a fixed order interval system? 
 

	A. 
	textbooks at a college bookstore



	B. 
	auto parts at an assembly plant



	C. 
	cards at a gift shop



	D. 
	canned peas at a supermarket
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	111.
	Which of these products would be most apt to involve the use of a single period model for ordering? 
 

	A. 
	gold coins



	B. 
	hammers



	C. 
	fresh fish



	D. 
	calculators



	E. 
	frozen corn
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	112.
	Which inventory model is most appropriate if unused or unsold items cannot be carried over to subsequent periods? 
 

	A. 
	economic order quantity



	B. 
	economic production quantity



	C. 
	single period



	D. 
	quantity discount



	E. 
	reorder point
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	113.
	In a single period model, if shortage and excess costs are equal, then the optimum service level is: 
 

	A. 
	0



	B. 
	.33



	C. 
	.50



	D. 
	.67



	E. 
	none of these
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	114.
	In a single period model, if shortage cost is four times excess cost, then the optimum service level is: 
 

	A. 
	100 percent



	B. 
	80 percent



	C. 
	60 percent



	D. 
	40 percent



	E. 
	20 percent
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	115.
	In the single period model, if excess cost is double shortage cost, the approximate stockout risk, assuming an optimum service level, is: 
 

	A. 
	100 percent



	B. 
	67 percent



	C. 
	50 percent



	D. 
	33 percent



	E. 
	5 percent
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	116.
	If, in a single period inventory situation, the probabilities of demand being 1, 2, 3, or 4 units are .3, .3, .2, and .2, respectively, what is the probability of selling no more than two units? 
 

	A. 
	.3



	B. 
	.5



	C. 
	.6



	D. 
	.8



	E. 
	none of these
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	A manufacturer is contemplating a switch from buying to producing a certain item. Setup cost would be the same as ordering cost. The production rate would be about double the usage rate.
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	117.
	Compared to the EOQ, the economic production quantity (EPQ) would be: 
 

	A. 
	the same



	B. 
	approximately 20 percent larger



	C. 
	approximately 40 percent larger



	D. 
	approximately 20 percent smaller



	E. 
	approximately 40 percent smaller
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	118.
	Compared to the EOQ, the maximum inventory would be: 
 

	A. 
	approximately 70 percent higher



	B. 
	approximately 30 percent higher



	C. 
	the same



	D. 
	approximately 30 percent lower



	E. 
	approximately 70 percent lower
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	The manager of the Quick Stop Corner Convenience Store (which never closes) sells four cases of Stein beer each day. Order costs are $8.00 per order, and Stein beer costs $.80 per six-pack (each case of Stein beer contains four six-packs). Orders arrive three days from the time they are placed. Daily holding costs are equal to five percent of the cost of the beer.
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	119.
	At what point should he reorder Stein beer? 
 

	A. 
	0 cases remaining



	B. 
	4 cases remaining



	C. 
	12 cases remaining



	D. 
	16 cases remaining



	E. 
	20 cases remaining
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	120.
	If he were to order 16 cases of Stein beer at a time, what would be the length of an order cycle? 
 

	A. 
	0.25 days



	B. 
	3 days



	C. 
	1 day



	D. 
	4 days



	E. 
	20 days
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	121.
	If he were to order 16 cases of Stein beer at a time, what would be the average inventory level? 
 

	A. 
	4 cases



	B. 
	12 cases



	C. 
	8 cases



	D. 
	20 cases



	E. 
	16 cases
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	122.
	If he were to order 16 cases of Stein beer at a time, what would be the daily total inventory costs, EXCLUDING the cost of the beer? 
 

	A. 
	$2.00



	B. 
	$4.00



	C. 
	$1.28



	D. 
	$3.28



	E. 
	$2.56
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	123.
	What is the economic order quantity for Stein beer? 
 

	A. 
	4 cases



	B. 
	8 cases



	C. 
	10 cases



	D. 
	20 cases



	E. 
	80 cases
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	Ann Chovies, owner of the Perfect Pasta Pizza Parlour, uses 20 pounds of pepperoni each day in preparing pizzas. Order costs for pepperoni are $10.00 per order, and holding costs are 4 cents per pound per day. Lead time for each order is 3 days, and the pepperoni itself costs $3.00 per pound.
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	124.
	At what point should she reorder pepperoni? 
 

	A. 
	20 pounds remaining



	B. 
	40 pounds remaining



	C. 
	60 pounds remaining



	D. 
	80 pounds remaining



	E. 
	100 pounds remaining
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	125.
	If she were to order 80 pounds of pepperoni at a time, what would be the length of an order cycle? 
 

	A. 
	0 days



	B. 
	0.25 days



	C. 
	3 days



	D. 
	4 days



	E. 
	5 days
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	126.
	If she were to order 80 pounds of pepperoni at a time, what would be the average inventory level? 
 

	A. 
	20 pounds



	B. 
	40 pounds



	C. 
	60 pounds



	D. 
	80 pounds



	E. 
	100 pounds
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	127.
	If she were to order 80 pounds of pepperoni at a time, what would be the total daily costs, including the cost of the pepperoni? 
 

	A. 
	$60.00



	B. 
	$63.20



	C. 
	$64.00



	D. 
	$64.10



	E. 
	$65.00
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	128.
	What is the economic order quantity for pepperoni? 
 

	A. 
	20 pounds



	B. 
	40 pounds



	C. 
	60 pounds



	D. 
	80 pounds



	E. 
	100 pounds
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	The Operations Manager for Shadyside Savings & Loan orders cash from her home office for her very popular "BIG BUCKS" automated teller machine, which only dispenses $100 bills. She estimates that this machine dispenses an average of 12,500 bills per month, and that holding a bill in inventory costs 10 percent of its value annually. She knows that each order for these bills costs $300 for clerical and armoured car delivery costs, and that order lead time is six days.


 
	Stevenson - Chapter 12
 



	129.
	Assuming a thirty-day month, at what point should bills be reordered? 
 

	A. 
	0 bills remaining



	B. 
	417 bills remaining



	C. 
	2,500 bills remaining



	D. 
	10,000 bills remaining



	E. 
	12,500 bills remaining
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	130.
	Assuming a thirty-day month, if she were to order 6,000 bills at a time, what would be the length of an order cycle? 
 

	A. 
	0.48 days



	B. 
	2.08 days



	C. 
	6 days



	D. 
	8.4 days



	E. 
	14.4 days
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	131.
	If she were to order 6,000 bills at a time, what would be the dollar value of the average inventory level? 
 

	A. 
	$3,000



	B. 
	$6,000



	C. 
	$12,500



	D. 
	$300,000



	E. 
	$600,000
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	132.
	If she were to order 6,000 bills at a time, what would be the average monthly total costs, EXCLUDING the value of the bills? 
 

	A. 
	$625



	B. 
	$1,250



	C. 
	$2,500



	D. 
	$3,125



	E. 
	$5,000
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	133.
	What is the economic order quantity? 
 

	A. 
	866 bills



	B. 
	3,000 bills



	C. 
	6,000 bills



	D. 
	10,392 bills



	E. 
	12,500 bills
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	The materials manager for a billiard ball maker must periodically place orders for resin, one of the raw materials used in producing billiard balls. She knows that manufacturing uses resin at a rate of 50 kilograms each day, and that it costs $.04 per day to hold a kilogram of resin in inventory. She also knows that the order costs for resin are $100 per order, and that the lead time for delivery is four (4) days.
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	134.
	At what point should resin be reordered? 
 

	A. 
	0 kilograms remaining



	B. 
	50 kilograms remaining



	C. 
	200 kilograms remaining



	D. 
	400 kilograms remaining



	E. 
	500 kilograms remaining
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	135.
	If order size was 1,000 kilograms of resin, what would be the length of an order cycle? 
 

	A. 
	0.05 days



	B. 
	4 days



	C. 
	16 days



	D. 
	20 days



	E. 
	50 days
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	136.
	If the order size was 1,000 kilograms of resin, what would be the average inventory level? 
 

	A. 
	50 kilograms



	B. 
	200 kilograms



	C. 
	500 kilograms



	D. 
	800 kilograms



	E. 
	1,000 kilograms
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	137.
	If the order size was 1,000 kilograms of resin, what would be the daily total inventory costs, EXCLUDING the cost of the resin? 
 

	A. 
	$5



	B. 
	$10



	C. 
	$20



	D. 
	$25



	E. 
	$40
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	138.
	What is the economic order quantity for resin? 
 

	A. 
	50 kilograms



	B. 
	100 kilograms



	C. 
	250 kilograms



	D. 
	500 kilograms



	E. 
	1,000 kilograms
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	139.
	A car rental agency uses 96 boxes of staples a year. The boxes cost $4 each. It costs $10 to order staples, and holding costs are $0.80 per box on an annual basis.
Determine:
(i) the order quantity that will minimize the sum of ordering and holding boxes of staples
(ii) the annual cost of ordering and carrying the boxes of staples 
 

D = 96 boxes/year
S = $10
H = $.80 per box-year
 [image: ] 
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	140.
	A service garage uses 120 boxes of cleaning cloths a year. The boxes cost $6 each. Ordering cost is $3 and holding cost is 10 percent of purchase cost per unit on an annual basis. Determine:
(i) The economic order quantity
(ii) The total cost of carrying the cloths (excluding purchase price)
(iii) The average inventory 
 

D = 120 boxes per year
S = $3
H = .10($6) = $.60 per box-year
 [image: ] 
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	141.
	A shop that makes candles offers a scented candle, which has a monthly demand of 360 boxes. Candles can be produced at a rate of 36 boxes per day. The shop operates 20 days a month. Assume that demand is uniform throughout the month. Setup cost is $60 for a run, and holding cost is $2 per box on a monthly basis. Determine the following:
(i) the economic run size
(ii) the maximum inventory
(iii) the number of days in a run 
 

 [image: ] 
 [image: ] 
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	142.
	Estimated demand for gold-filled lockets at Sam's Bargain Jewellery and House wares is 2,420 lockets a year. Manager Veronica Winters has indicated that ordering cost is $45, and that the following price schedule applies: 1 to 599 lockets, $.90 each; 600 to 1,199 lockets, $.80 each; and 1,200 or more, $.75 each. What order size will minimize total cost in each of these cases:
(i) Holding cost is $.18 per locket on an annual basis.
(ii) Holding cost is 20 percent of price on an annual basis. 
 

(i) D = 2,420 lockets per year
S = $45
H = $.18 per locket
 [image: ] 
Since this quantity is in the range of feasibility for $.80 per unit, compare the total cost of 1,100 @ $.80 each with the total cost of 1,200 @ $.75 each.
 [image: ] 
Hence, buy 1,200 per order.
(ii) H = 20%P
 [image: ] 
Determine Qo for the lowest price's curve:
 [image: ] 
Since this quantity is feasible at the lowest price, it is optimum.
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	143.
	Suppose that you are the manager of a production department that uses 400 boxes of rivets per year. The supplier quotes you a price of $8.50 per box for an order size of 199 boxes or less, a price of $8.00 per box for orders of 200 to 999 boxes, and a price of $7.50 per box for an order of 1,000 or more boxes. You assign a holding cost of 20 percent of the price to this inventory. What order quantity would you use if the objective is to minimize total annual costs of holding, purchasing, and ordering? Assume ordering cost is $80/order. 
 

D = 400 boxes per year
S = $80
H = .20P
 [image: ] 
The lowest curve with its minimum in the feasible range is $8.00, where Q = 200. Hence, compare the total cost of 200 @ $8.00 each and the total cost of 1,000 @ $7.50 each.
 [image: ] 
Hence, buy 200 per order @ $8.00 each.
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	144.
	The operator of a concession at a downtown location estimates that he will sell 400 bags of circus peanuts during a month. Holding costs are 17 percent of unit price and ordering cost is $22. The price schedule for bags of peanuts is: 1 to 199, $1.00 each; 200 to 499, $.94 each; and 500 or more $.87 each. What order size would be most economical? 
 

D = 400 bags per year
S = $22
H = .17P
 [image: ] 
The lowest curve with a feasible EOQ is the $.94 curve. Hence, compare total cost of 332 bags @ $.94 each with the total cost of 500 @ $.87 each.
 [image: ] 
Hence, buy 500 per order @ $.87 each.
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	145.
	A dry cleaning firm uses an average of 20 gallons of cleaning fluid a day. Usage tends to be normally distributed with a standard deviation of two gallons per day. Lead time is four days, and the desired service level is 92 percent. What amount of safety stock is appropriate under each of these conditions:
(i) Cleaning fluid is reordered every 45 days.
(ii) A fixed order size of 600 gallons is used. 
 

(i)  [image: ] = 20 gallons per day
d = 2 gallons per day
LT = 4 days
SL = 92 percent (Z = 1.41)
(i) Fixed interval (OI) = 45 days.
 [image: ] 
(ii) Fixed order quantity = 600
 [image: ] 
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	146.
	Suppose that usage of cooking oil at Harry's Fish Fry is normally distributed with an average of 15 gallons/day and a standard deviation of two gallons/day. Harry has just fired the manager and taken over operating the restaurant himself. Harry has asked you to help him decide how to reorder cooking oil in order to achieve a service level which is seven times the risk of stock out (7/8). Lead time is eight days.
(i) If cooking oil can be ordered as needed, what reorder point should be used?
(ii) If a fixed interval of 30 days is specified, how much safety stock should Harry hold? 
 

 [image: ] = 15 gallons per day
σd = 2 gallons per day
LT = 8 days
SL = 7/8 = .875 (Z = 1.15)
 [image: ] 
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	147.
	A bakery's use of corn sweetener is normally distributed with a mean of 80 gallons per day and a standard deviation of four gallons per day. Lead time for delivery of the corn sweetener is normal with a mean of six days and a standard deviation of two days. If the manager wants a service level of 99 percent, what reorder point should be used? 
 

 [image: ] 
 [image: ] 
 [image: ] 
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	148.
	A manager is reordering lubricant when the amount on-hand reaches 422 pounds. Average daily usage is 45 pounds, which is normally distributed and has standard deviation of three pounds per day. Lead time is nine days. What is the risk of a stockout? 
 

 [image: ] = 45 lb. per day
σd = 3 lb. per day
LT = 9 days
 [image: ] 
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	149.
	Given the following information:
Order quantity = 40
Expected demand during lead time = 20 units
σ d LT = 10
desired annual service level = .99
Find:(i) the expected number of units short per cycle
(ii) the required ROP 
 

(i) E(z) = Q (1 - SL annual)/ σ d LT = 40 (1 - 0.99)/10 = 0.040
(ii) from Table 12-3, for E (z) = 0.04, z = 1.36
So, ROP = expected demand during lead time + zσ d LT = 20 + 1.36 * 10 = 33.6
Rounding up, ROP = 34 units
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	150.
	A company can produce a part it uses in an assembly operation at the rate of 50 an hour. The company operates eight hours a day, 300 days a year. Daily usage of the part is 300 parts. The company uses the part every day. The run size is 6,000 parts. The annual holding cost is $2 per unit, and setup cost is $100.
(i) How many runs per year will there be?
(ii) While production is occurring, how many parts per day are being added to inventory?
(iii) Assuming that production begins when there are no parts on hand, what is the maximum number of parts in inventory?
(iv) The machine is dedicated to this product. Every so often, preventive maintenance, which requires six working days, must be performed on it. Does this interrupt production cycles, or is there enough time between cycles to perform the maintenance? Explain. 
 

p = 50 p/hr. x 8 hr./day = 400 p/day
u = 300 p/day
300 days/yr.
Run quantity = 6,000 parts.
(i) Annual demand = (300 p/day) x (300 days/yr.) = 90,000 p/yr.
Annual demand/Run quantity = 90,000/6,000 = 15 runs/yr.
(ii) Inventory build-up = p - u = 400 - 300 = 100 p/day
(iii) Production takes 15 days: 6,000/400/day = 15 days.
Build-up is 100/day x 15 days = 1,500 p.
(iv) Usage is 300 p/day for 6 days = 1,800 p, but maximum inventory is only 1,500 p. Yes, it would interrupt production.


 
	Difficulty: Medium
Learning Objective: 3
Stevenson - Chapter 12 #150
 



	151.
	The injection molding department of a company uses 40 kilograms of a powder a day. Inventory is reordered when the amount on hand is 240 kilograms. Lead time averages five days. It is normally distributed and has a standard deviation of two days. What is the probability of a stock out during lead time? 
 

d = 40 kilograms/day
 [image: ] = 5 days
σLT = 2
ROP = 240 kilograms
ROP = d(LT) + zσLT d
240 = 40(5) + z(2)40
Solving for z, we obtain z = .50.
From Appendix B Table B, SL = .6915, so risk is 1.000 - .6915 = .3085.
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	152.
	A shop owner uses a reorder point approach to restocking a certain raw material. Lead time is six days. Usage of the material during lead time is normally distributed with a mean of 42 kilograms and a standard deviation of 4 kilograms. When should the raw material be reordered if the acceptable risk of a stockout is 3%? 
 

LT = 6 days
Expected demand during lead time = 42 kilograms
Standard deviation of lead-time demand = 4 kilograms
z = 1.88 for SL of 1.00 - .03
 [image: ] 
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	153.
	The manager of a bakery orders three 'cake-to-go' wedding cakes every Saturday to accommodate last minute purchases. Demand for the cakes can be described by a Poisson distribution that has a mean of 2. The cakes cost $10 each to prepare, and they sell for $26 each. Any cakes that haven't been sold by the end of the day are sold for half price the next day. Usually, half of those are sold and the rest are tossed. What stocking level would be appropriate? 
 

Cs = $26 - $10 = $16
Ce = $10 - .5($13) = $3.50
 [image: ] 
For Poisson with mean = 2.0, this falls between .677 and .857.
Therefore, stock 3 cakes.
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	154.
	A manager has just received a revised price schedule from a vendor. What order quantity should the manager use in order to minimize total costs? Annual Demand is 120 units, ordering cost is $8, and holding cost is 8% of price.
 [image: ]  
 

D = 120 units
S = $8
H = $1/unit
The lowest curve with a minimum feasible range is $13, where Q = 43
Because this is in the 40-59 range, compare TC of 43 @ $13, 60 @ $12, and 90 @ $11:
TC = (Q/2)H + (D/Q)S + RD
TC43 = $1649.37
TC60 = $1482.97
TC90 = $1361.25 (90 yields the lowest cost)
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	Given the following data for a particular inventory item:
 [image: ] 
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	155.
	What is the economic order quantity for this item? 
 

2,000 units
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	156.
	For the economic order quantity, what is the length of an order cycle? 
 

4 weeks
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	157.
	For the economic order quantity, what is the reorder point? 
 

1,500 units
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	158.
	For the economic order quantity, what is the average inventory level? 
 

1,000 units


 
	Difficulty: Medium
Learning Objective: 3
Stevenson - Chapter 12 #158
 



	159.
	For the economic order quantity, what are average weekly ordering costs? 
 

$10
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	160.
	For the economic order quantity, what are average weekly holding costs? 
 

$10
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	161.
	For the economic order quantity, what are average weekly total costs, including the cost of the inventory item? 
 

$270
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	162.
	A firm stocks a seasonal item that it buys for $22/unit and sells for $29 unit. During the season, daily demand can be described using a Poisson distribution with a mean of 2.4. Because of the nature of the item, units remaining at the close of business each day must be removed at a cost of $2 each. What is the optimum stocking level, and what is the effective service level? 
 

Cs = $29 - $22 = $ 7
Ce = $22 + $ 2 = $24
 [image: ] 
Referring to Appendix B, Table C for a mean of 2.4, this falls between 0 and 1. Hence, stock 1 unit. At that level, the (effective) service level is .308.
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	163.
	Joe's Coffee Shoppe has fresh doughnuts delivered each morning. Daily demand for plain doughnuts is approximately normal with a mean of 200 and a standard deviation of 15. Joe pays $1.20 per dozen and has a standing order for 16 dozen. Joe and the staff eat any leftovers. What is the implied shortage cost? 
 

 [image: ] 
σ d = 15
Ce = $1.20 per dozen Stocking level is 12(16) = 192
Cs = ?
The stocking level of 192 doughnuts provides a service level of:
 [image: ] 
Solving for Cs yields Cs = .5096, or about $.51 per doz.
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	164.
	A restaurant prepares Peking Duck daily at a cost of $18 per duck. Each duck generates revenue of $47 if sold. Demand for Peking Duck can be described by a Poisson distribution with a mean of 4.2 ducks per day. Unsold ducks at the end of each day are converted to duck soup at an additional cost of $5 over and above the resulting value as soup. How many ducks should be prepared each day? What will be the effective service level? 
 

Cs = $47 - $18 = $29
Ce = $18 + $ 5 = $23
Mean = 4.2 per day (Poisson)
 [image: ] 
Between three and four in Appendix B Table C, hence stock four ducks with an (effective) service level of .59.
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	165.
	A machine is expected to use approximately three spare parts during its useful life. The spares cost $200 each and have no salvage value or other use. The manager has ordered five spares. Assuming a Poisson usage rate, what range of shortage cost is implied? 
 

Ce = $200
Mean = 3 (Poisson)
Cs = ?
From Appendix B Table C, the service level must be between .815 and .916 for five to be optimum.  [image: ] 
Solving for Cs yields $881.08 to $2,180.95.
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	166.
	A manager intends to order a new machine and must now decide on the number of spare parts to order along with the machine. The parts cost $400 each and have no salvage value. The manager has compiled a frequency distribution for the probable usage of spare parts, as shown. For what range of shortage costs would stocking one spare part constitute an optimal decision?  [image: ]  
 

Ce = $400
Find range for Cs
In order for a stocking level of one part to be optimal, the service level must fall in the range .08 to .30 (see frequency distribution). Thus,
 [image: ] 
Setting the service level ratio equal to .08 yields Cs = $34.78.
Setting the service level ratio equal to .30 yields Cs = $171.43.
Hence the range of shortage costs for a stocking level of one to be optimal is $34.78 to $171.43.
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	The Corner Newsstand has demand for a certain weekly magazine that can be approximated by a Poisson distribution with a mean of 9.0. Magazines are purchased for $1.50.
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	167.
	If unsold copies can be returned for half credit and the owner stocks ten copies, what is the implied range of shortage cost? 
 

Ce = $ .75
From Appendix B Table C, the optimum service level must be between .587 and .706.
 [image: ] 
Service level of .587 gives Cs = $1.07
Service level of .706 gives Cs = $1.80
Thus the range of shortage costs implied by stocking ten copies is $1.07 to $1.80.
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	168.
	If unsold copies must be destroyed and copies sell for $4.00 each, what is the optimum stocking level and its effective service level? 
 

Ce = $1.50 Cs = $4.00 - 1.50 = $2.50
 [image: ] 
From Appendix B, Table C, this SL falls between 9 and 10 units. Thus, we would stock 10 copies with an effective service level of .706.
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	169.
	If unsold copies can be returned for half credit and copies sell for $4.25 each, what is the optimal stocking level and its effective service level? 
 

Ce = $1.50/2 = $.75 Cs = $4.25 - 1.50 = $2.75
 [image: ] 
From Appendix B, Table C, this falls between 10 and 11 units. Stock 11 copies of each issue with an effective service level of .803.
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	170.
	HoldM4U Company distributes a specialized air purifier. They are considering allowing backorders, with an estimated cost of $200 per unit per year. The annual demand is 81,000 units, the annual holding cost is 10% of the item cost and the unit cost of this item is $1,000. The ordering cost is $500 per order.
a. Determine the optimal order quantity and total annual inventory cost using the basic EOQ model with no backorders.
b. Determine the optimal order quantity and backorder quantity and total annual inventory cost using the EOQ with planned shortages model.
c. Should the company allow backorders? 
 

D = 81,000 units S = $500 H = ($1,000) (.10) = $100 B = $200
a.  [image: ] 
annual setup cost =  [image: ] 
annual carrying cost =  [image: ] 
Total annual inventory cost = $45,000 + $45,000 = $90,000
b.  [image: ] 
 [image: ] 
Total annual inventory cost = 24,495.77 + 36,741.35 + 12,247.55 = 73,485.07
c. Yes, the model with planned backorders lowers total inventory cost by $16,514.93
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	171.
	Demand for a product with a unit ordering cost of $150 is 800 units per year, holding cost per unit per year is $10, and backorder cost is estimated to be $20 per unit per year. What amount of savings, if any, would there be in total annual inventory cost by using planned shortages instead of a basic economic order quantity? 
 

D = 800 units/year S = 150 H = 10 B = 20
Planned shortage model:
 [image: ] 
Annual inventory holding cost =  [image: ] 
Annual ordering cost =  [image: ] 
Annual backordering cost =  [image: ] 
Total annual inventory cost = 421.68 + 632.45 + 210.78 = $1,264.91
EOQ model:
 [image: ] 
Annual inventory holding cost =  [image: ] 
Annual ordering cost =  [image: ] 
Total annual inventory cost = 774.60 + 774.60 =$1,549.20
TCDifference = 1,549.20 - 1,264.91 = $284.29
Using the planned shortage model will result in savings of $284.29.
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