Basics of Supply Chain Management Midterm Review 
Sessions 1-5

Midterm Makeup (82 marks in total): 
-Short Answer: 20 marks in total, 4 questions worth 5 marks each. 
-Calculation: 42 marks in total, 7 questions worth 6 marks each.
-MC: 20 marks in total, 20 questions worth 1 mark each. 


Topics for Short Answer:
Q) What are the different production environments and what are their differences?
A) Made to order (MTO): a production approach where products are not built until a confirmed order for products is received. MTO is the oldest style of order fulfillment and is the most appropriate approach used for highly customized or low volume products.
Assemble-to-order(ATO): a model of a warehouse operating a build to order policy where products are assembled from components only once an order has been made. The time to assemble a product from components is negligible, but the time to create components is significant (for example, they must be ordered from a supplier). Usually made from standard components or sub-assemblies held in inventory. 
Engineer-to-order (ETO): a production approach where a company designs and manufacturers a product based on very specific customer requirements. Because the end product tends to be complex, customers engage with the ETO company throughout the entire design and manufacturing phases to ensure their specifications are met.
Made-to-Sell (MTS): a production environment where the manufacturer produces products and sells them from finished goods inventory. Therefore, supply is available before the order has been placed. 
Mass Customization (MC): is the use of flexible computer-aided manufacturing systems to produce custom output. Those systems combine the low unit costs of mass production processes with the flexibility of individual customization.

Q) What are characteristics of the intermittent manufacturing process?
A) Intermittent Manufacturing: producing several different products on the same production line. After an initial production run has been made with one product, a second product will be produced, and so on. It allows maximizing productivity on the production line.
Characteristics: 
· Jobs pass through a series of workstations.
· Jobs pass through in lots/batches.
· Workstations are not specialized; they are not dedicated to only one type of product. 
· This production process is used when production volume is not high enough to justify dedicated equipment. 

Q) Why do organizations develop forecasts of demand at 3 levels of the planning process? (Session 2) 
A)
	Planning Level
	Forecast
	Horizon

	Business Planning
	Sales volume ($); new market and supply chain initiatives.
	2-10 years

	S&OP Planning
	Physical units of production at the product family level.
	1-3 years

	Master Scheduling
	Physical units of production at the end item level.
	3-18 months



Q) What are the uses of forecast measurement? (Session 2) 
A) Uses of forecast measurement include: 
-Identifying changes and trends in demand.
-Identifying and adjusting for forecast error that results from random events. 
-Adjusting the period forecast as close to the true forecast average demands as possible to eliminate or minimize bias in the forecast. 
-Making decisions on safety stock and service levels based on the degree of random variation, or forecast error. 

Q) What are the functions and characteristics of S&OP planning? (Session 3)
A) –Continual updating of the operations, sales and finance plans in order to meet annual strategic business plan objectives based on the latest market conditions and company capabilities. 
-A formal process for obtaining inputs from and updating the plans of various functions within the organization, especially sales, operations, product development, and finance.
- A regular schedule for meeting with senior executives to review the updated plans, usually monthly but as often as weekly in some companies. 
-A check to see if resources will be adequate, leading to realistic and coordinated sales, operations and finance plans. 
-Better management of the productions rate, sales activities, inventory, and backlog. 





Q) What is the “Chase” strategy? (Session 3)
A) The goal of the chase strategy is to produce the quantity demanded at any time. Because the inventory level is stable, the cost of the inventory will not vary significantly from period to period. Production is adjusted to match sales requirements. However, this strategy also has disadvantages:
-As production increases, workers must be hired and trained. Extra shifts may be needed, and overtime may be necessary. These requirements all increase cost. 
- As production decreases, people are laid off and employee morale suffers.
-When production starts to increase again, the best workers may have other jobs and their skills will not be available. 
-Manufacturing must have enough plant capacity to produce at the highest capacity level needed, but that capacity might be underutilized during periods of low demand. 
Examples of seasonal industries that use the Chase strategy include: Pool maintenance and landscaping companies, just to name a few. 

Q) What are the inputs that are required for MRP systems and give examples. (Session 4)
A)
	Source
	Data
	Description

	MPS
	Planned and scheduled orders for end items
	-End-item quantities
-End-item due dates

	Product structure file
	BOMs
	-Components required
-Quantity of each component per parent. 

	Inventory record file
	Inventory status
	-Component and end-item quantities on hand.
-Component and end-item quantities allocated.
-Component and end-item quantities on order. 

	Item master file
	Planning factors
	-Lot size
-Lead Time
-Yield and scrap factors
-Safety stock



Q) What are the various uses of the BOM (Bill of Materials)? 
A) A Bill of Materials is the listing of all subassemblies, intermediates, parts and raw materials that go into a parent assembly showing the quantity of each required to make an assembly. 

Q) What are the components of lead-time? (Session 5) 
A) The components of lead time include 5 items:
-Queue*: Time waiting before the operation begins.
-Setup: Time getting ready for operation.
-Run- Time performing operation.
-Wait: Time waiting after the operation ends.
-Move: Time physically moving between operations. 
*Queue time take approx. 95% of time involved in all lead time elements. 

Q) What are the various ways of solving an overload and under load at a work center? (Session 5) 
The load and available capacity should be equal. If available capacity is greater than load, there is potential for not using resources at their fullest potential. If available capacity is less than load, the priority plan cannot be met unless changes are made. Alternatives for balancing load and available capacity include the following: 
-Changing capacity
-Use overtime/undertime
-Hire or layoff employees
-Add/cut shifts
-Alternate routings
-Subcontracting
-Reducing setup
-Improving processes in order to make them more efficient
-Altering load
-Altering lot sizes 
-Rescheduling 

Topics for Calculations: 
Q) How to setup a level production plan. (Session 3)
A) ex: 
	Period
	1
	2
	3
	4
	5
	Total

	Forecast Demand
	55
	60
	65
	60
	60
	300 

	Production
	58
	58
	58
	58
	58
	290

	Ending Inventory
	53
	51
	44
	42
	40
	10


 Assumptions: 
-Opening inventory= 50 units
-Desired ending inventory= 40 units

Calculations:
-Total Demand= 55+60+65+60+60
=300

-Total production needed= total forecast demand+ending inventory-opening inventory.
=300+40-50
=290

-Production each period= Total units produced/# of periods
=290/5
=58 units per period

-Ending inventory for period 1= opening inventory+production-forecast demand.
=50+58-55
=53 units

Q) Projected available balance and setting up Master Production Schedule. PAB & MPS (Session 3)
A) Steps in creating a Master Schedule:
1. Create a preliminary master schedule per end item
2. Aggregate the master schedules for all end items
3. Perform rough-cut capacity planning (RCCP)
4. Resolve differences and publish the MPS
Lot size=50 units
	Period
	1
	2
	3
	4
	5
	6

	Forecast
	30
	30
	30
	30
	30
	30

	Projected available balance (40)
	10
	30
	0
	20
	40
	10

	MPS
	
	50
	
	50
	50
	



Determine if the projected end of period PAB is negative or positive
Ending PAB= beginning PAB+scheduled MPS receipt-forecast
10+50-30=30
PAB=30 for period 2















Q) Available to Promise. ATP (Session 3)
A) On hand=200 units
	Period
	1
	2
	3
	4
	5
	6

	Customer orders
	160
	20
	20
	
	60
	

	MPS scheduled receipts
	
	200
	
	200
	
	200

	ATP
	40
	160
	
	140
	
	200


*Only calculate ATP in the 1st period and whenever there are MPS scheduled receipts. 
Period 1 ATP= On hand inventory + MPS - Customer Order
=200+0-160
=40
Period 2 ATP (due to MPS)= MPS-Customer orders until next MPS
=200-60
=140
-> Do not include last periods ATP into new calculations because they are assumed to be sold by the new MPS. 
Q) Exponential smoothing and quarterly/seasonally adjusted forecasts. (Session 2)
A)
Exponential Smoothing Logic:
-Take the old forecast and the actual demand for the latest or most current period. 
-Assign a weighing factor or smoothing constant (a, alpha) to the latest period demand versus the old forecast. 
-Calculate the weighted average of the old forecast and the latest demand. 

New forecast= (a) (latest demand)+(1-a)(previous forecast) 

-A low smoothing constant gives more weight to the old forecast. Here are some examples:
- a=.2 for the latest demand
- 1-a= .8 for old forecast

ex: Prepare an exponential smoothing forecast for June
May data: actual demand= 220; forecast =200 a=.20

New forecast= (.2)(220)+(.8)(200) 
=48+160
=211 



[bookmark: _GoBack]Seasonal Forecast:
Step 1: Calculate a seasonal index of demand for each period, which might be fore each quarter of the year, to account for seasonality in historical data. 
Step 2: Develop deseasonalized demand by developing total forecast for a year and divide it by the number of periods or quarters. This takes the seasonality out. The result is average demand across all seasons. 
Step 3: Develop a seasonal forecast for each quarter by multiplying the deseasonalized demand by each quarters seasonal index. 

Seasonal index= period average demand/average demand for all periods

Deseasonalized demand (average demand per period)=
annual forecast/number of periods

Expected quarter demand= (seasonal index) x (deseasonalized forecast demand) 

Q) Development of the Bill of Materials. BOM (Session 3)->Draw the Table
A)

	Parent
	A
	B
	C
	E

	Components
	B(2)
	E(2)
	G(2)
	G(4)

	
	C(4)
	F(1)
	
	F(3)

	
	D(3)
	
	
	H(2)



                 A
		B(2)				C(4)			D(3)
    E(2)		             F			G(2)			
G(4)F(3)H(2)
















Q) MRP (Session 4) 
A) [image: ]



























Q)Input/output report
A) The input/output report compares what occurs at a work center against what was planned. Key elements of the report are as follows:
-Standard hours of planned input and output per the capacity requirements plan
-Actual input and output as recorded at the work center
-Cumulative variance for both actual and planned input and output
-Planned and actual backlog, or queue. 

Backlog= previous backlog + input - output

Cumulative variance= previous variance + actual –planned 

	Period
	1
	2
	3
	4
	5
	Total

	Planned input
	38
	32
	36
	40
	44
	190

	Actual input
	34
	32
	32
	42
	40
	180

	Cumulative variance
	-4
	-4
	-8
	-6
	-10
	-10



	Planned Output
	40
	40
	40
	40
	40
	200

	Actual Output
	32
	36
	44
	44
	36
	192

	Cumulative variance
	-8
	-12
	-8
	-4
	-8
	-8



	Planned Backlog (32)
	30
	22
	18
	18
	22
	

	Actual backlog(32)
	34
	30
	18
	16
	20
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