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Review Questions

R1. 
What is the difference between a materials requisition and a purchase requisition?

A material requisition (sometimes called a raw material requisition) is a commitment event whereby the inventory clerk or warehouse supervisor commits to the production supervisor to transfer materials from the materials warehouse to the production floor. A materials requisition assumes the raw materials are available within the enterprise, and is reserving them for use. In contrast, warehouse personnel initiate purchase requisitions to indicate the need to acquire the items from an external source. Thus, if a material requisition is initiated for which insufficient materials are on-hand in the warehouse, this will likely trigger a purchase requisition and thereby instigate events in the acquisition/payment process. However, the raw material requisition event occurs within the conversion cycle and the purchase requisition event occurs within the acquisition/payment cycle.

R2. 
What is the primary objective of the conversion process?

The primary objective of the conversion process is to convert (transform) raw inputs such as raw materials and labor into marketable finished products.

R3. 
How is the conversion process related to the financing process, the human resource process, the acquisition/payment process, and the sales/collection process?

No direct relationship exists between the financing and conversion processes.  Materials, machinery, and overhead items such as utilities that are acquired in the acquisition/payment process are made available to and are used up in the conversion process. Labor acquired in the human resource process is made available to and is used up in the conversion process. Finished products generated in the conversion process are made available and are used up in the sales/collection process.

R4. 
Identify the resources and agents associated with each of the following events in the conversion process:

a. 
Materials Requisition (Commitment to Decrement)

b. 
Materials Issuance (Economic Decrement)

c. 
Labor Operation (Economic Decrement)

d. 
Machine Operation (Economic Decrement)

e. 
Production Order (Commitment to Increment)

f. 
Production Run (Economic Increment)
	Event
	Resources
	Agents

	Materials requisition
	Materials inventory type
	Production supervisor,
Warehouse personnel

	Materials issuance
	Materials inventory type
	Production supervisor,
Warehouse personnel

	Labor operation
	Labor type
	Production supervisor, 
Production employee

	Machine operation
	Machinery or equipment
	Production supervisor, 
Production employee

	Production order
	Finished goods inventory
	Production supervisor, 
Production employee

	Production run
	Finished goods inventory
	Production supervisor, 
Production employee


R5. 
Describe the information needed by each of the following in performing their role in the conversion process.

a. 
Management

b. 
Payroll

c. 
Accounting 

d. 
Personnel
a. Top management is concerned with summary data that reflects the overall success of the conversion process. The efficiency and effectiveness of the production process often determines success. Examples of information requests from management include

  •
Number of units produced and the cost per unit this period compared with prior periods.

  •
Percentage of defective units, reasons for the defects, and what is necessary to prevent future defects.

  •
Potential product demand, backlog of orders, the number of units in finished goods inventory, and planned production for the next period.

b. Payroll personnel need information about the time worked by production employees in the conversion process. 

c. Accountants and auditors are responsible for tracking manufacturing costs, assigning them to units produced, and verifying that adequate controls are in place to safeguard the assets.  The conversion process must provide financial accountants with several key numbers including raw material inventory, ending work in process, finished goods inventory, and cost of goods sold.  Finance personnel need production schedules to plan cash flows and cash needs.

d. Conversion process activities also affect the decisions and information needs of the personnel process. The human resource function of the organization needs information about open job positions, job descriptions, and skill requirements to have the needed people available and properly trained. They also need information regarding employee performance as compared to standards to make termination decisions or to identify needs for further employee training.

R6. 
On which relationship in the conversion process would you base a query to calculate the time taken for a machine operation as a percentage of a complete production run?

Production run is an economic increment event that represents the production of finished products. Machine operation is an economic decrement event that represents the consumption of machinery or equipment. The relationship between production run and machine operation is duality; it indicates why the machinery or equipment is being consumed – to increase finished goods. The duality relationship is therefore the relationship on which a query to calculate time taken for the machine operation as a percentage of a complete production run.  

R7. 
What entities and/or relationships should you consider when creating a query to identify the quantity of each ingredient that was decreased by an ingredient issuance?

The entities that should be considered in creating this query include the entities ingredient and ingredient issuance, and the stockflow relationship between those entities. 

Discussion Questions

D1. 
How is the business process level pattern for the conversion cycle similar to the business process pattern for the revenue cycle?  How are the two patterns different?

The basic patterns for the conversion and revenue cycles are similar.  Both include resources, economic increment events, economic decrement events, commitment events, agents, duality relationships, stockflow relationships, fulfillment relationships, reservation relationships, and participation relationships. The primary difference is the nature of the duality relationships.  In the revenue cycle, the duality relationship is a transfer, an exchange of one or more resources for another resource. In the conversion cycle, the duality relationship is a transformation, the changing of one or more resources into another resource.  Another difference is that the revenue cycle includes external agents whereas the conversion process involves only internal agents.

D2. 
Explain the most likely points of integration between the acquisition/payment cycle and the conversion cycle business process level models.

The most likely points of integration between acquisition/payment and conversion are the raw materials and machinery and equipment resources. Those are the resources that are made available by the acquisition/payment process and are used up in the conversion process. 

D3. 
Respond to the following statement as to whether you agree or disagree and explain why.
“The conversion cycle business process level model for a company that crochets baby clothes would look very different from the conversion cycle business process level model for an automobile manufacturer, because obviously the steps and activities needed to produce baby clothes are very different from the steps and activities needed to produce automobiles.”  

Although the finished products – crocheted baby clothes and automobiles – are very different in nature, the REA business process level model for the two different types of manufacturers would be similar.  The specific workflow activities may differ between the two manufacturing processes; however, both will include production orders, production runs, materials issuances, labor operations, and machine operations. The nature of the materials used in the processes will differ, but the information stored about them is likely to be similar. The automobile manufacturing process will likely need more detailed information because of safety and liability issues. The baby clothes manufacturer will likely have more labor operations and the automobile manufacturer will likely have more machine operations. However, this will primarily affect the number of records in the labor operation and machine operation tables in the two databases. 

D4. 
Respond to the following statement as to whether you agree or disagree and explain why. 
“We can’t use the REA pattern to model the business process level for the conversion cycle because it doesn’t involve any exchanges with external agents.” 

The REA pattern does not require the inclusion of external agents if none are involved in a process; it merely requires us to include them if they are involved. What is more important than the distinction between agents as internal and external is the role played by each as initiators/authorizers, and performers of the events. For example, in the conversion process the production supervisor authorizes the production run and the production employees perform the production run.  In the sales/collection process, the customer authorizes the cash receipt event and the cashier performs it.  

D5. 
Why are labor operations and labor types often tracked in the conversion process but usually not tracked in the revenue process?

Labor operations and the labor types used up by those operations are typically tracked in the conversion process because they represent a significant portion of product costs and the value added by the conversion process.  In the revenue process, labor is typically insignificant compared to inventory costs. The exception is if the revenue process involves the performance of services rather than the sale of goods, in which case labor operations and labor types would usually be tracked. 

D6. 
How will the relational database table design differ for a company whose production run involves 10 distinct steps versus a company whose production run involves 35 distinct steps?

The table design will not differ. The volume of data in the tables will differ; for the same number of production run events, the company whose production run involves 35 distinct steps will need to record more records than will the company whose production run involves only 10 steps. 

D7. 
Consider the database tables in Exhibit 11-15. Describe the necessary procedures to construct one or more queries to determine what quantity (and unit of measure) of each ingredient Lucy requisitioned.  

Join the ingredient requisition table to the supervisor table to isolate those requisitions made by Lucy.  Join the result to the reservation table, group by ingredient ID, sum the quantity reserved and include the unit of measure in the solution. 

Applied Learning

A1. 
Marvelous Industries (MI) is a company that creates specialty plaques to commemorate marvelous occasions such as the Olympic games, bicentennial celebrations, and victorious athletic teams’ seasons.  Most of its business centers on victorious athletic teams’ seasons at all levels, from professional and college all the way down to preschool.  Some of the plaques it creates are requested by customers and are tailored to customer specifications (especially the smaller quantities needed for preschool through high school teams or occasions); most plaques are made to stock and apply to collegiate and professional sports.  For example, MI created specialty plaques to commemorate the Florida State University’s 1999 football national championship.  One plaque featured an image of Peter Warrick reaching to grab a pass in the end zone that was a key touchdown in the championship game.  Another plaque featured an image of Coach Bobby Bowden raising the championship trophy in triumph and also included the team schedule and score summary.  There were several other styles that included images in various themes such as team in action, star players, posed team, and coach in action.  

   When MI began doing business, the controller determined through various analyses that it was cost beneficial to purchase all of the raw materials rather than to manufacture them in-house.  The raw materials MI starts with include unfinished, unstained plaques in various sizes and shapes, stain, paint, matting and mounting material, prints (images), and finishing varnish.  The plaques, stain, paint, matting/mounting materials, and finishing varnish are purchased from wholesalers.  Because the nature of the different kinds of raw materials are quite different (thus resulting in different attributes) and they are used in different parts of the production process, MI has chosen to keep each of these categories as different entities.  Prints (images) are purchased from various photographers and other sources (or sometimes provided by the customer for customized orders).  We omit the design layout process and associated costs in this case for simplicity sake.  

   MI’s manufacturing process has three phases; one production order prepared by a production supervisor initiates and authorizes activities for all three phases.  Each phase is primarily manual; although hand tools are used, their cost is so immaterial that their consumption is not tracked.  Also, MI wants to track what type of labor is involved for each work in progress job (e.g. stain plaque, paint plaque, cut matting material, mount print, and so on), but does not want to track individual labor operations. In phase one, a plaque preparation supervisor requisitions unfinished plaques from the warehouse to be used in a staining or painting job.  An inventory clerk processes the requisition and issues the plaques to the staining or painting job where they are received by the preparation supervisor.  The preparation supervisor also requisitions stain and/or paint and these requisitions are processed in the same manner as the unfinished plaque requisitions.  The plaques are stained or painted in a color that is appropriate to the theme of the plaque being created in that particular job.  Each job consists of the production of multiple copies of the same plaque design.  Usually the stain or paint for an athletic team is one of the team colors.  For FSU’s championship season many of the plaques were stained with the color garnet; others were painted gold.  A preparation supervisor issues the prepared plaques to an assembly supervisor, who receives them into an assembly job.  An assembly supervisor requisitions images and any matting and mounting materials needed for the plaque style from the warehouse to be used in the assembly job.  An inventory clerk processes the requisition and issues the requested materials to the assembly job where they are received by the assembly supervisor.  Assembly production employees complete the assembly job and upon completion an assembly supervisor issues the assembled plaques to a finishing supervisor who receives them into a finishing job.  A finishing supervisor requisitions finishing varnish to be used in the finishing job.  An inventory clerk processes the requisition and issues the finishing varnish to the finishing job where it is received by the finishing supervisor.  Finishing production employees complete the finishing job, after which the finished plaques are transferred to the sales warehouse.

Required:

a. 
Create a partial value chain that illustrates each of the three phases of the conversion process as if they are separate cycles (i.e., include a separate circle with duality-linked events in it for each phase and illustrate all resource inputs and outputs).  For resources that come from or go to other processes (such as acquisition and sales cycles) draw an arrow in the appropriate direction, label it with the resource name, and note which cycle is its source or destination.

b.
Create a business process level REA diagram in entity-relationship format for the preparation phase.  Please be sure to label all entities and all relationships, and assign attributes to the entities and relationships from the following list.  

c.
Create a business process level REA diagram in entity-relationship format for the finishing phase.  Please be sure to label all entities and all relationships, and assign attributes to the entities and relationships from the following list.  

The following attributes need to be accounted for in your solution

	Assembled Plaque ID (AP-ID)
	Materials requisition ID (Req-ID)

	Assembled plaque issuance ID (AP-Iss-ID)
	Matting/Mounting material ID (MM-ID)

	Assembly job number (Assmb-Job#)
	Name of inventory clerk  (name-ic)

	Color of a prepared plaque (Pp-color)
	Name of production employee (PE-name)

	Color of stain or paint (Color)
	Name of supervisor (name-super)

	Date of materials requisition (Date-Req)
	Preparation job number (Prep-Job#)

	Date production order was prepared (PO-Date)
	Prepared Plaque ID (PP-ID)

	Description of an assembled plaque (Ap-desc)
	Prepared plaque issuance ID (PP-Iss-ID)

	Description of a finished plaque (Fp-desc)
	Production employee ID (PE-ID)

	Description of a labor type (LT-Desc)
	Production order ID (Prod-Ord-ID)

	Description of matting/mounting material (MM-Desc)
	Shape of a prepared plaque (Pp-shape)

	Finished plaque ID (FP-ID)
	Shape of an unfinished plaque (Shape-up)

	Finishing job number (Fin-Job#)
	Size of an image (Im-Size)

	Finishing varnish ID (FV-ID)
	Size of a prepared plaque (Size-pp)

	Finishing varnish issuance ID (FV-Iss-ID)
	Size of an unfinished plaque (Size-up)

	Image ID (Imag-ID)
	Stain or Paint ID (SP-ID)

	Image Issuance ID (Im-Iss-ID)
	Stain/Paint issuance ID (SP-Iss-ID)

	Inventory clerk ID (IC-ID)
	Supervisor ID (Super-ID)

	Labor type ID (LT-ID)
	Unfinished plaque ID (UP-ID)

	Luster of finishing varnish (FV-Luster)
	Unfinished plaque issuance ID (UP-Iss-ID)

	Matting/mounting material issuance ID (MM-Iss-ID)

	Date/time stamp an assembly job is completed (Comp-AJ)

	Date/time stamp an assembly job is started (AJ-Start)

	Date/time stamp a finishing job is completed (Comp-FJ)

	Date/time stamp a finishing job is started (FJ-Start)

	Date/time stamp a preparation job is completed (PJ-Comp)

	Date/time stamp a preparation job is started (Start-PJ)

	Date/time stamp for issuance of assembled plaques to a finishing job (AP-Iss-Time)

	Date/time stamp for issuance of finishing varnish to a finishing job (FV-Iss-Time)

	Date/time stamp for issuance of matting/mounting materials to an assembly job (MM-Iss-Time)

	Date/time stamp for issuance of unfinished plaques to a preparation job (UP-Iss-Time)

	Date/time stamp for issuance of images to an assembly job (Im-Iss-Time)

	Date/time stamp of prepared plaque issuance (Time-PP-Iss)

	Date/time stamp of stain/paint issuance (Time-SP-Iss)

	Quantity of assembled plaques used in a finishing job (Qty-used-ap)

	Quantity of each unfinished plaque type requested on a requisition (UP-Qty-Req)

	Quantity of each stain/paint type requested on a requisition (SP-Qty-Req)

	Quantity of each matting/mounting material type on a requisition (Qty-Req-MM)

	Quantity of finishing varnish type used in a finishing job (FV-qty-used)

	Quantity of matting/mounting material type used in an assembly job (MM-qty-used)

	Quantity of prepared plaques used in an assembly job (Qty-used-pp)

	Quantity of stain/paint used in a preparation job (Qty-used-sp)

	Quantity of unfinished plaques used in a preparation job (Qty-used-up)

	Requested completion date for a job on a production order (Due-Date-PO)

	Standard cost of a matting/mounting material (Std-Cost-MM)

	Standard cost of an unfinished plaque (Std-Cost-up)

	Standard cost per gallon for finishing varnish (Std-Cost-FV)

	Standard cost per gallon for stain or paint (Std-Cost-SP)

	Suggested retail price for a finished plaque (SRP)

	Theme for an image (e.g. “team in action”, “posed team”, etc.) (Theme)

	Type of wood from which an unfinished plaque is made (Wood-type)


1. Marvelous Industries Partial Value Chain


b. Marvelous Industries Preparation Phase Business Process Level REA model



Marvelous Industries Assembly Phase (not a problem requirement; presented for completeness sake)



c. Marvelous Industries Finishing Phase

b and c. Marvelous Industries Attribute Placement

Materials Requisition (Event) Entity

Materials requisition ID (Req-ID)
Date of materials requisition (Date-Req)
Unfinished Plaque (Resource) Entity

Unfinished plaque ID (UP-ID)
Shape of an unfinished plaque (Shape-up)
Size of an unfinished plaque (Size-up)
Type of wood from which an unfinished plaque is made (Wood-type)
Standard cost of an unfinished plaque (Std-Cost-up)
Materials Requisition Reserves Unfinished Plaque Inventory Relationship

Quantity of each unfinished plaque type requested on a requisition (UP-Qty-Req)
Unfinished Plaque Issuance (Event) Entity

Unfinished plaque issuance ID (UP-Iss-ID)
Date/time stamp for issuance of unfinished plaques to a preparation job (UP-Iss-Time) 

Unfinished Plaque Issuance Uses Unfinished Plaque Inventory Relationship

Quantity of unfinished plaques used in a preparation job (Qty-used-up)
Inventory Clerk (Agent) Entity

Inventory clerk ID (IC-ID)
Name of inventory clerk  (name-ic)
Supervisor (Agent) Entity

Supervisor ID (Super-ID)
Name of supervisor (name-super)
Production Employee (Agent) Entity

Production employee ID (PE-ID)
Name of production employee (PE-name)
Materials Requisition Reserves Stain/Paint Inventory Relationship

Quantity of each stain/paint type requested on a requisition (SP-Qty-Req)
Stain/Paint Issuance (Event) Entity

Stain/Paint issuance ID (SP-Iss-ID)
Date/time stamp of stain/paint issuance (Time-SP-Iss)
Stain/Paint Inventory (Resource) Entity

Stain or Paint ID (SP-ID)
Color of stain or paint (Color)
Standard cost per gallon for stain or paint (Std-Cost-SP)
Stain/Paint Issuance uses Stain/Paint Inventory Relationship
Quantity of stain/paint used in a preparation job (Qty-used-sp)
Preparation Job (Event) Entity

Preparation job number (Prep-Job#)
Date/time stamp a preparation job is completed (PJ-Comp)
Date/time stamp a preparation job is started (Start-PJ)
Prepared Plaque Inventory (Resource) Entity

Prepared Plaque ID (PP-ID)
Color of a prepared plaque (Pp-color)
Size of a prepared plaque (Size-pp)

Shape of a prepared plaque (Pp-shape)
Production Order (Event) Entity

Production order ID (Prod-Ord-ID)
Date production order was prepared (PO-Date)
Requested completion date for a job on a production order (Due-Date-PO)
Prepared Plaque Issuance (Event) Entity

Prepared plaque issuance ID (PP-Iss-ID)
Date/time stamp of prepared plaque issuance (Time-PP-Iss)
Prepared Plaque Issuance Uses Prepared Plaque Inventory Relationship

Quantity of prepared plaques used in an assembly job (Qty-used-pp)
Matting-Mounting Material (Resource) Entity

Matting/Mounting material ID (MM-ID)

Description of matting/mounting material (MM-Desc)

Standard cost of a matting/mounting material (Std-Cost-MM)
Matting-Mounting Material Issuance (Event) Entity

Matting/mounting material issuance ID (MM-Iss-ID)
Date/time stamp for issuance of matting/mounting materials to an assembly job (MM-Iss-Time) 

Material Requisition Reserves Matting-Mounting Material Inventory Relationship

Quantity of each matting/mounting material type requested on a requisition (Qty-Req-MM)
Matting-Mounting Material Issuance Uses Matting-Mounting Material Inventory Relationship

Quantity of matting/mounting material type used in an assembly job (MM-qty-used)

Image Inventory (Resource) Entity

Image ID (Imag-ID)
Size of an image (Im-Size)
Theme for an image (e.g. “team in action”, “posed team”, “coach in action”, etc.) (Theme)
Image Issuance (Event) Entity

Image Issuance ID (ImIssID)
Date/time stamp for issuance of image (ImgIssDate)
Assembly Job (Event) Entity

Assembly job number (Assmb-Job#)
Date/time stamp an assembly job is started (AJ-Start)
Date/time stamp an assembly job is completed (Comp-AJ)
Assembled Plaque Inventory (Resource) Entity

Assembled Plaque ID (AP-ID)
Description of an assembled plaque (Ap-desc)
Assembled Plaque Issuance (Event) Entity

Assembled plaque issuance ID (AP-Iss-ID)
Date/time stamp for issuance of assembled plaques to a finishing job (AP-Iss-Time) 

Assembled Plaque Issuance Uses Assembled Plaque Inventory Relationship

Quantity of assembled plaques used in a finishing job (Qty-used-ap)
Finishing Varnish Inventory (Resource) Entity

Finishing Varnish ID (FV-ID)

Luster of finishing varnish (FV-Luster)
Standard cost per gallon for finishing varnish (Std-Cost-FV)
Finishing Varnish Issuance (Event) Entity

Finishing varnish issuance ID (FV-Iss-ID)
Date/time stamp for issuance of finishing varnish to a finishing job (FV-Iss-Time) 

Finishing Varnish Issuance Uses Finishing Varnish Relationship

Quantity of finishing varnish type used in a finishing job (FV-qty-used)
Finishing Job (Event) Entity

Finishing job number (Fin-Job#)
Date/time stamp a finishing job is started (FJ-Start)
Date/time stamp a finishing job is completed (Comp-FJ)
Finished Plaque Inventory (Resource) Entity

Finished plaque ID (FP-ID)
Description of a finished plaque (Fp-desc)
Suggested retail price for a finished plaque (SRP)
Labor Type (Resource-Type) Entity

Labor type ID (LT-ID)
Description of a labor type (LT-Desc)
Note: the labor operations are portrayed using dashed lines because this company has chosen not to specifically track the labor operations, but does want to track the types of labor used. In the business process level models, then, the labor operations will be left out and the labor types will be connected to the duality relationships.  
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Note: The inside relationships between supervisor and prepared plaque issuance are labeled as send and receives to indicate the preparation supervisor sends the prepared plaques to the assembly supervisor. Both are inside participation relationships.
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