ADM 3301 M, N and P		Assignment #2
ASSIGNMENT # 2
Material Requirements Planning (MRP), Supply-Chain and Inventory Management

A group of minimum of two (2) and maximum of three (3) students from the same section must submit their assignment. Students must work in groups.  No individual assignment is allowed unless approved by the professor. 

Students are reminded that submitted assignments must be neat, readable, and well-organized.  Assignment marks will be adjusted for sloppiness, poor grammar and spelling, as well as for technical errors.  The assignment is to be submitted electronically as a single PDF file via blackboard learn by Saturday March 25th prior to 23:59.  Front page of the PDF document has to include title of the assignment, course code and section, student names and ID number. Plagiarism on assignments will not be accepted, each student must sign the statement of integrity. 
This assignment can NOT be hand written. ONE submission on BBL per group and you can NOT work with students from another section.
Problem # 1
[bookmark: _GoBack]The product structure tree of product A and the Master Production Schedule (MPS) are given below. The lead times and available inventories of each item are found in the following table.
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4 weeks
	

	
900




Master Production Schedule for A
Period 				7			8	
						1000			1200	


(a) Given the available inventories, how many additional units of E must be ordered if a total of 2,000 units of A are required? Show your work. (Hint: You do not need to develop an MRP plan; also, do not specify when the units of E must be ordered: we only want the total number of E to order).

(b) Given the available inventories, how many additional units of C must be ordered if a total of 2,000 units of A are required? Show your work. (Hint: You do not need to develop an MRP plan; also, do not specify when the units of C must be ordered: we only want the total number of C to order).

(c)	Treat the following questions independently; show your work for each answer. Given the available inventories and assembly lead times, what is the maximum amount of product A that could be supplied to customers:

	i)	now (i.e. at the beginning of week 1)? Briefly Justify.


		ii)		within the next two weeks (i.e. on the beginning of week 3, assuming we are at the beginning of week 1)? Show your calculations.

(d) Given the available inventories, assembly lead times, and the master production schedule. Construct a Materiel Requirements Plan (MRP).

(e) Prepare a time-phased product structure. Assuming no available inventory, how many weeks are needed to produce one unit of A.

Problem # 2

Katharine Hepburn, Inc. has received the following orders:

	Period
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Order Size
	
0
	
40
	
30
	
40
	
10
	
70
	
40
	
10
	
30
	
60



The entire fabrication for these units is scheduled on one machine.  There are 2,250 usable minutes in a week, and each unit will take 65 minutes to complete. 
Develop a capacity plan, using lot splitting, for the 10-week time period. 

Problem # 3: Supply Chain Management Discussion Questions

(a) What are the objectives of a supply-chain management?

(b)  What is vertical integration? Give one example of backward and forward integration.

(c) What is the difference between postponement and channel assembly?

(d)  Describe some ramifications of the bullwhip effect?  What is the primary solution to the bullwhip effect?
Problem # 4
DAT, Inc. produces digital audiotapes to be used in the consumer audio division. DAT lacks sufficient personnel in its inventory supply section to closely control each item stocked, so it has asked you to determine an ABC classification. Here is a sample from the inventory records:

Item			Average Monthly Demand		Price per unit
1				700				$6
2				200				$4
3				2,000				$12
4				1,100				$20
5				4,000				$21
6				100				$10
7				3,000				$2
8				2,500				$1
9				500				$10
10				1,000				$2

Develop and ABC classification for these 10 items.

Problem # 5
Color View is a manufacturer of monitors for personal computers. Color View’s newest monitor is X-435 model. The company expects sales of this model to run at the rate of 6,000 per year for a while. The facilities for producing this model are shared with several other models. While these production facilities are devoted to the X-435 model, the production rate is 2,000 monitors per month. The cost each time the facilities are set up for production run for this model is $7,500. The annual cost of holding each of these monitors in inventory is estimated to be $120. 
(a) Determine the economic production lot size.
(b) Find the corresponding annual setup cost, annual holding cost and total variable inventory cost per year.
(c) How long each production run last and how frequently should they occur? (Give your answer in month).
(d) What is the maximum inventory level? Why is this less than the production lot size?

Problem # 6
The bookstore at State University purchases sweatshirts emblazoned with the school name and logo from a vendor. The vendor sells the sweatshirts to the store for $38 apiece. The cost to the bookstore for placing an order is $120, and the holding cost is 25% of the average annual inventory value (i.e. 25% of the vender selling price of the sweatshirt). The bookstore manager estimates that 1,700 sweatshirts will be sold during the year. The vendor has offered the bookstore the following volume discount schedule. 

Order Size 		Discount %
1-299			0
300-499		2
500-799 	4
800+			5
The bookstore manager wants to determine the bookstore’s optimal order quantity given the foregoing quantity discount information. Show your work and give sufficient details. 

Problem # 7

Weekly demand of a product is stationary and has been forecasted using exponential smoothing. The expected demand is 196 units per week and the standard deviation of weekly demand is 25. The item is purchased from a vendor at a cost of $10 per unit: the ordering cost is $50 with a lead time of one (1) week; The holding cost is $6 per unit per year. Assume there are exactly 52 weeks per year. The following questions are all based on these data, but are independent.

(a) Assume the manager decided to adopt a fixed-order-quantity model, and wishes to maintain a 90% service level. Calculate the optimal order quantity and the reorder point. Show your work and give sufficient details. 

(b)  Assume the manager decided to adopt a fixed-order-quantity model, but decided not to carry any safety stock (e.g. the size of the safety stock is 0). Calculate the probability of stocking out during the lead time. Show your work and give sufficient details. (Reminder: this question is independent of question (a)).

(c) Assume now the manager decided to adopt a fixed-time-period model with T = 4 weeks as review period (i.e. time between orders). Assume the beginning inventory is 300 units. What should the order quantity be so that 98% of the demand will be satisfied? Show your work and give sufficient details.

(d)  The production manager wishes to set up a fixed-time-period inventory system so that the probability of stockout is at most 2.5%. However, given storage space constraints, the size of the safety stock must be at most equal to the expected demand over one week which is 196 units. What is the maximum time between orders (e.g. T is the time between two orders) that would meet these criteria? Show your work and give sufficient details.

Source: 
Problem 2 and Problem 3: J. Heizer and B. Render; Operations Management, 10th edition, Prentice Hall, 2010

Problem 4: F. Robert Jacobs and Richard B. Chase, Operations and Supply Chain Management (14th edition), McGraw-Hill/Irwin.

Problem 5 Hillier, Frederick S., Mark S. Hillier 2014. Introduction to Management Science: A Modeling and Case Studies Approach with Spreadsheets. (5th ed.). McGraw-Hill/Irwin. New York. 618p.

Problem 6: Bernard W. Taylor III, Introduction to Management Science (8th edition), Pearson Prentice Hall. 
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to produce the entire Equinox and eliminate its relationship with an outsider company to
‘provide it with components

©) The difference between postponement and channel assembly is that “postponement
‘withholds any modifications or customization to the product (keeping it generic) as long
as possible. The concept i to minimize internal variety while maximizing exteral variety™
(Heizer et al, 2016). This seems to mean that the company holds onto the products until
an order has been made, then it modifies the product based on the order. Where as, channel
assembly “is an extension of the pass-through facility” (Heizer et al, 2016) and it “sends
individual components and modules, rather than finished products, to the distributor™
(Heizer et al. 2016). Basically, “channel assembly treats distributors more as
‘manufacturing partners” (Heizer et al 2016) and allows the distributors to make the final
‘modifications to the products

@) “The bullwhip effect occurs as orders are relayed from retailers, to distributors, to
‘wholesalers, to manufacturers, with fluctuations increasing at each step in the sequence”
(Heizer et al, 2016). Some ramifications of this effect are increased costs associated “With
inventory, transportation, shipping and receiving, while decreasing customer service and
‘profitability” (Heizer etal, 2016). However, the primary solution to the bullwhip effect is
improved communication and sharing of information. This will allow all the participants
ofthe supply chain to prepare and order accurately based off of the end-users’ demands.

Problemd.
Percent
em o | pemand Percent of
Number Unit Cost | Dollar Volume | Dollar Class
Number (units)
of items Volume
Stocked
5 ) 4000 S 21 [ 5 84,000 55.45% A
3 2000 S 12 [ s 24000 15.84% A
4 1100 S 20 [ 5 22000 14.52% B
7 30% 3000 S 2] s 6,000 3.96% [
9 500 S 10/ s 5,000 330% [
1 700 S 6] S 4,200 2.77% [
8 2500 S 1l 2,500 1.65% [
10 50% 1000 B 2[5 2,000 1.32% C
6 100 S 0] s 1,000 0.66% C
2 200 S 4l s 800 0.53% C
Total | 100% | 15100 S 151,500 100%
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Problem 5

a) D= 6000 s 120
0 22
= e
NERCED)
_ 26000 x7500) 2000
e = 120 * (2000 — 500)
Q4= 1000

> . The economic production lot size is 1000 units.

b)
Annual Setup cost
= (&%) x 7500

=$45,000

Annual Holding Cost = (""T“) xH

=(Z)xs120

= $45000

Total Variable Inventory Cost Per Year = Annual Setup Cost + Annual Holding Cost
= 45000+ 45,000
=$90,000

o =000

) Number of orders in one year:

Length of Production Run = £

Interval between orders (months) :%
Therefore, each production lasts about half a month and they should occur every 2 months.

d) Maximum inventory level:

—p-a(L
nar = (0= (%)
_ (2000 - 500)(1000)

Fmax 2000
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I = 750

‘The maximum inventory level s less than the production ot size (Q=2000) because the optimal
productionotsize s less than Q as well (Q*=1000). By having a lower level of maximum inventory
(750), the manufacturer insures they do not have an excessive amount of inventory leftover or
shortage each month, to optimize their production plan.

Problem 6:
Order Quantity Discount Per unit price
1-299 0% $38.00
300-499 2% $37.24
500799 4% $36.48
800+ 5% $36.10

Qi =207.24=208
r@o-nceLss
T,(208) = $66568.77

Q+
SH

€, =$37.24, Hy =$931
Q3 = 20934 - 300
7,(300) = $65384.50

€, =$36.48, Hy =$9.12
03 = 21151 - 500
T.(500) = $64704.00

€, =$36.10, H, =$9.03
Q; = 21256 - 800
7,(800) = $65237.00

+The optimal order quantity s 500 units because it has the least total cost of $64,704.
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Problem 7

D =196x52 1 p=090 d=196
=10192
$=350 H=$6 =125
a)
fos _ [ecomae
Qu= B [mm
413
> - The optimal order quantity (Q*)is 413.

R=p +30,

L=196x1=196

So? = Lx g, =1x25% =625
Ve25 =125

service level of 0.9, z = 1282
R =196 + 1.282(25) = 228.05
> - Reorder when inventory level gets down to 229 units.
b) The probability of stocking out during lead time is:
P(demand > 196), P (2> 0) = 0.50-0 =50
+ There is a 50% chance of stocking out.

K L=1 p=098 d=196

T=4 Beg.lv=300 ;=25

d(T+1) =196 (4 +1) = 980
Ory = 25(VAFT) = 5590
2=205

§ =980 + 2.05(55.90) = 1095
Q +=1095 - 300 = 795

> .The order quantity should be 795 so that 98% of the demand will be satisfied.
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d)
55<1961=300

Qi=s-
d(T+L) + 2074

=196(T+4) + 196
196 96T + 784
-196-784 96T
980 96T
T 5

> -.The maximum time between orders to meet these criteria s 5 weeks.




image1.png
Problem 1
a) Item = Units needed - Availzble Inventory

A'=2000 - 200 = 1800
E(1) = 1800(1) — 900 = 900

> = An additional of 900 units of E must be ordered if a total of 2000 units of A are required.
b)

A4'=2000 - 200 = 1800

€(2) = 1800(2) — 1500 = 2100

B = 1800(3) — 1000 = 4400
)

€ =2100 + 4400 = 6500

> 2 An additional of 6500 units of C must be ordered if a total of 2000 units of A are required.

o
1. Atthe beginning of week 1, the maximum amount of product A that could be
supplied to customers is 200 units in the first week. This is because that is the
amount available in the inventory already. There are no other units available since
the production has not yet started.

Il Since 2 weeks is not enough time to produce new units of all the items, we use their
existing beginning inventories to produce A.

=900 c=32=750 B=23"=33333

333 4200 =533

> & A maximum amount of product A that could be supplied to customers is 533 units on
the beginning of week 3.
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Week | Units | Capacity | Capacity | Utilization | Production Planner’s | New
Ordered | Required | Available | Over/ (Under) | Action Production
(mins) | (mins) | (ming) Schedule
T 0 [ 2250 @250) 26
2 %0 2600 2250 350 ‘Spit order: move 6 units E3
to week 1
3 30 1950 2250 [E) 34
B 40 2600 2250 350 ‘Split order” move 4 units 34
to week 3, 2 units to
week 1
5 10 650 2250 (1600) 34
G 70 3550 2250 2300 Spit order: move 24 3
units to week 5. 12 units
to week 1
7 %0 2600 2250 350 ‘Split order” move 6 units 34
to week 1
s 0 650 2250 (1600) 32
5 30 1950 2250 (G00) 34
10 60 3900 2250 1650 ‘Split order” move 4 units 34
to week © and 22 units to
week 8
Problem3

2) The objectives of supply chain management are to fulfil the customers® orders through an
efficient supply chain and ultimately to maximize the overall value generated within the
supply chain ~Supply chain management is the integration of the activities that procure
‘materials and services, transform them into immediate goods and final products, and
deliver them to customers. These activities include purchasing and outsourcing activities.
plus many other functions that are important to the relationship with suppliers and
distributors™ (Heizer, Render & Griffin, 2016). Basically the management team wants to
ensure the right quantities, time and locations for their products to minimize costs, and
satisfy the customers.

) Vertical integration is “developing the ability to produce goods or services previously
‘purchased or actually buying a supplier or a distributor” (Heizer et al. 2016). It can take
the form of either forward or backward integration. Backward integration is when a firm
‘purchases its supplier, and a forward integration is a strategy where the manufacturer of
‘components also makes the finished product (Heizer etal . 2016). An example of backward
integration is an automotive company that buys 2 powder metal plant. The company
requires the compressed powder metal plant to produce transmission parts. This would
allow the automotive company to have the parts at their disposal and for a cheaper price.
An example of forward integration is where CAMI Automotive merges with or buys
Autrans Inc. in order to control every aspect of their production. This would allow CAMI





