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Readings

09-1: “Tools for Dealing with Uncertainty” by David R. Fordham and S. Brooks Marshall, Management Accounting, September, 1997, pp. 38-43.

This article explains how to use simulation methods within a spreadsheet program such as Excel to perform sensitivity analysis for a given decision context. The available spreadsheet simulation software systems include the programs Crystal Ball and @Risk, among others.  These software systems allow the user to analyze the effect of uncertainty on the potential outcomes of a decision.  These tools can be applied directly to CVP analysis.  The tools allow the user to see the potential effect on the breakeven level or total profit of potential variations in the key uncertain factors in the analysis.  The uncertain factors affecting breakeven might be the unknown level of unit variable cost, price or fixed cost.  Also, in determining total profit, the unknown level of demand might be a key uncertain factor.

EXERCISE: Use a spreadsheet simulation tool such as Crystal Ball or @Risk to analyze the uncertain factors in given case situation. Cases 9-1, 2 and 3 could be used for this exercise.


09-2: “Turning Budgets into Business: Part I of III,” by Jason Porter and Teresa Stephanson, Strategic Finance (July 2011), pp. 34-42.

Requirements
1. Obtain file copy of the Master Budget example prepared by Porter & Stephanson and reported in Strategic Finance (February—July, 2010). Familiarize yourself with the mechanics and underlying assumptions of the master budget example.
2. As indicated in the above reading, prepare a Contribution Income Statement for Bob’s Bicycle. Afterwards, calculate both the breakeven point and the Margin of Safety. 



Case 09-1: Cost-Volume-Profit Analysis and Strategy

Mr. Carter is the manager of Simmons Farm and Seed Company, a wholesaler of fertilizer, seed, and other farm supplies. The company has been successful in recent years primarily because of great customer service—flexible credit terms, customized orders (quantities, seed mix, etc.), and on-time delivery, among others. Global Agricultural Products, Inc., Simmons' parent corporation, has informed Mr. Carter that his budgeted net income for the coming year will be $120,000. The budget was based on data for the prior year and Mr. Carter's belief that there would be no significant changes in revenues and expenses for the coming period.
	After the determination of the budget, Carter received notice from Simmons' principal shipping agent that it was about to increase its rates by 10%. This carrier handles 90% of Simmons' total shipping volume. Paying the increased rate will result in failure to meet the budgeted income level, and Mr. Carter is understandably reluctant to allow that to happen. He is considering two alternatives. First, it is possible to use another carrier whose rates are 5% less than the old carrier's original rate. The old carrier, however, is a subsidiary of a major customer; shifting to a new carrier will almost certainly result in loss of that customer and sales amounting to $70,000.
	Assume that prior to the recent rate increase, the shipping costs of the principal carrier and the other carriers were the same, and that costs of the other carriers are not expected to change. 
	As a second alternative, Simmons can purchase its own trucks thereby reducing its shipping costs to 85% of the original rate. The new trucks would have an expected life of 10 years, no salvage value and would be depreciated on a straight line basis. Related fixed costs excluding depreciation would be $2,000. Assume that if Simmons purchases the trucks, Simmons will replace the principal shipper and the other shippers.
Following are data from the prior year:
	Sales 	
	$1,500,000

	Variable costs (excluding shipping)  	
	1,095,000

	Shipping costs 	
	135,000

	Fixed costs 	
	150,000



REQUIRED:
1. Using cost-volume-profit (CVP) analysis and the data provided, determine the maximum amount that Mr. Carter can pay for the trucks and still expect to attain budgeted net income.
2. At what price for the truck would Mr. Carter be indifferent between purchasing the new trucks and using a new carrier?
3. Mr. Carter has decided to use a new carrier, but now is worried its apparent lack of reliability may adversely affect sales volume. Determine the dollar amount of sales that Simmons can lose because of lack of reliability before any benefit from switching carriers is lost completely.
4. Describe what you think is the competitive strategy of Simmons Farm and Seed Company. What should be the strategy? How would the use of a new carrier affect the strategy?
5. Can Mr. Carter use value chain analysis to improve the profits of Simmons Farm and Seed Company? If so, explain how briefly.




Case 09-2: Cost-Volume-Profit (CPV) Analysis and Cost Estimation
The following requirement is based on information in the Atlantic City Casino case, case 2-1 in the Casebook, Chapter 2. Re-read the case and complete the requirements below.
REQUIRED: 
1. Using the data provided in the case, build a cost-estimation model to predict net income based on total revenues. Then, use this model to determine an estimate of the industry-wide breakeven point in sales revenue. Evaluate the reliability and precision of the estimation method you have chosen. 
2. Develop a cost-estimation model to predict casino revenues based on square feet of casino floor space. Use this model to determine the expected full-year revenue for casino number nine. Evaluate the precision and reliability of the method you have chosen. 
3. Repeat part (2) above, using number of rooms to predict room revenues, and number of restaurants to predict food and beverage revenues for the full year for casino number nine.



Case 09-3: Cost-Volume-Profit (CVP) Analysis and Strategy
	Melford Hospital operates a general hospital, but rents space and beds to separately-owned entities rendering specialized services such as pediatrics and psychiatric care. Melford charges each separate entity for common services such as patients’ meals and laundry, and for administrative services such as billings and collections. Space and bed rentals are fixed charges for the year, based on bed capacity rented to each entity.
	Melford charged the following costs to pediatrics for the year ended June 30, 2013:
	
	Patient Days
(variable)
	Bed Capacity
(fixed)

	
	
	

	Dietary 	
	$  600,000
	—

	Janitorial 	
	—
	$   70,000

	Laundry 	
	   300,000
	—

	Laboratory
	   450,000
	—

	Pharmacy 	
	   350,000
	—

	Repairs and maintenance	
	—
	    30,000

	General and administrative 	
	—
	 1,300,000

	Rent	
	—
	 1,500,000

	Billings and collections	
	   300,000
	    —      

	 Total		
	$2,000,000
	$2,900,000



During the year ended June 30, 2013, pediatrics charged each patient an average of $300 per day, had a capacity of 60 beds, and had revenue of $6,000,000 for 365 days. In addition, pediatrics directly employed the following personnel:
	
	Annual Salaries

	Supervising nurses 	
	$25,000

	Nurses 	
	 20,000

	Aides 	
	  9,000



Melford has the following minimum departmental personnel requirements based on total annual patients-days:
	Annual Patient Days
	Aides
	Nurses
	Supervising Nurses

	
	
	
	

	Up to 21,900 	
	20
	10
	4

	21,900 to 26,000 	
	26
	13
	4

	26,001 to 29,200 	
	30
	15
	4



These staffing levels represent full-time equivalents. Pediatrics always employs only the minimum number of required full-time personnel. Salaries of supervising nurses, nurses, and aides are therefore fixed within ranges of annual patient-days.
	Pediatrics operated at 100% capacity on 90 days during the year ended June 30, 2013. It is estimated that during these 90 days the demand exceeded 20 patients more than capacity. Melford has an additional 20 beds available for rent for the year ending June 30, 2014. Such additional rental would increase pediatrics’ fixed charges based on bed capacity.


REQUIRED:
1. What is the strategic role of CVP analysis for the pediatrics unit of Melford hospital?
2. Determine the minimum number of patient days required for pediatrics to breakeven for the year ending June 30, 2014, if the additional 20 beds are not rented. Patient demand is unknown, but you can assume that revenue per patient-day, cost per patient-day, cost per bed, and salary rates will remain the same as for the year ended June 30, 2013.
3. Assume that patient demand, revenue, revenue per patient day, cost per patient-day, cost per bed, and salary rates for the year ending June 30, 2011 remain the same as for the year ended June 30, 2013. Prepare a schedule of increase in revenue and increase in costs for the year ending June 30, 2014, in order to determine the net increase or decrease in earnings from the additional 20 beds if pediatrics rents this extra capacity from Melford.

Case 9-4: Cost Volume Profit (CVP) Analysis and Strategy:  The ALLTEL Pavilion

The ALLTEL Pavilion in Raleigh, North Carolina is an outdoor amphitheater that provides live concerts to the public from April through October each year. The seven-month season usually hosts an average of 40 concerts with 12 year-round staff planning and managing each season.  SFX Entertainment Inc. operates the pavilion. SFX is the largest diversified promoter, producer, and venue operator for live entertainment events in the United States. Upon completion of pending acquisitions, it will have 71 venues either directly owned or operated under lease or exclusive booking arrangements in 29 of the top 50 U.S. markets, including 14 amphitheaters in nine of top 10 markets.  

HISTORY/DEVELOPMENT
The ALLTEL pavilion was built in 1991 by the City of Raleigh and Pace Entertainment Company of Houston, Texas. The management of the pavilion was contracted to Pace Entertainment and Cellar Door Inc. of Raleigh, NC. Hardee’s Food Systems, Inc. of Rocky Mount, NC, the original sponsor of the amphitheater, paid an annual fee to carry their name and logo on all signs and ads regarding the amphitheater. On February 3, 1999 the title sponsor for the amphitheater became ALLTEL Corp.
	The demand for the outdoor facility came about because the rapidly growing city of Raleigh lacked a major entertainment complex. So, in the mid to late 80s and early 90s Pace Entertainment and the City of Raleigh came to an agreement to build the facility. The City of Raleigh would own the land while Pace Entertainment would assume sole operations of the facility and Cellar Door would do the booking for all the concerts.  
In 1998, SFX Entertainment Inc. acquired Pace Entertainment Inc.  The amphitheater facility and its employees became part of SFX Entertainment Inc. Also, in 1999 SFX Entertainment Inc. acquired Cellar Door Inc. and merged with Clear Channel Communications Inc., the largest owner of radio stations in the country. This move brought together both worlds of the entertainment business. While the company has diverse holdings, the philosophy of SFX is “One Company, One Mission.” Many companies that are now owned by SFX were at one time hard-nosed bitter rivals in the concert promoting business. These companies now maintain good working relationships within SFX.   

PERSONNEL 
When the marketing department plans a promotion for an up-coming event, it coordinates with sales to see if there is a conflict in sponsorship. Marketing also coordinates with operations to effectively manage the activities in preparation for and on show days. Finally, the budgets of each department (sales, marketing, and operations) are reviewed by the accounting department and head of finance for the overall financial management of the project.

BRINGING CONCERTS TO REALITY  
A concert becomes reality in many steps. First, a group or performer with an interest in performing at ALLTEL will discuss with Cellar Door, Inc. the possibility of performing at the pavilion, and look at the open dates.  When agreement is reached, Cellar Door and the booking agent for the performer sign a contract.  A time is specified for gate openings and once the gate is opened the show is underway. The job of the staff during a concert is to make sure every patron of the ALLTEL Pavilion has a pleasant experience and that the mission of the company is clearly seen by everyone that “a concert…it’s better live.” After a show, Clean Sweep Inc. of Raleigh handles the cleanup.
   
KEY BUSINESS ISSUES
Marketing has an important role in the success of ALLTEL Pavilion, but marketing expenditures are carefully watched. For every show, the marketing budget is limited to $20,000. For many shows it is difficult to stay within the budget, since the Pavilion serves a 5-market region consisting of Raleigh-Durham, Fayetteville, Wilmington, Greensboro, and the Carolina Coast. Most of the marketing budget is spent on advertising with radio, TV, and print media in the designated regions. Prior to developing advertising plans, the marketing staff analyzes ticket sales geographically over the five-market region.  It is important to know the demographics of the five regions and compare them with the profile for each performer.  The more ALLTEL Pavilion can know about the fans, the more they know about where to spend the $20,000.  
While the different advertising media were viewed initially as cost-based strategic business units, SFX now considers them to be profit-based SBUs and develops measures of performance and profitability for each advertising media, by region. This type of analysis is important to the ALLTEL Pavilion because increased ticket sales, through effective advertising, not only affects ticket revenues but also revenue from parking, merchandise, and concessions.  It is also important because of the increased cost of advertising. The advertising rates in the Raleigh-Durham region are comparable to the rates in Washington, D.C.  The rates are up two hundred percent over the last five years while the budgets per show are only up fifteen percent over this time.  
Other areas where costs have increased dramatically include the cost of the performing artist. The average cost for an artist is approximately $160,000.  Some of the artists are paid on a fixed-fee basis, and others are paid on a per capita basis. Generally, the most popular artists seek a per-capita contract because they are confident of a high level of attendance. In contrast, the artist paid on fixed base is guaranteed the same fee whether 100 or 20,000 people attend (the capacity of the Pavilion is approximately 20,000 attendance). The fixed-fee shows often have a projected attendance under 10,000. These artists do not have the “draw’ of the other artists.  In these types of shows, the role of marketing is especially important, as the Pavilion must work hard to attract attendance for the artist.  As noted above,  lower ticket sales also mean less money spent on parking, concessions, and merchandise, so effective marketing is critical. One method the Pavilion uses in addition to advertising is to distribute “comp” tickets (comp tickets are free tickets distributed throughout the community) to build interest in the Pavilion that will later be realized in paying customers, and because the comp customers will spend on parking, concessions, and merchandise. 
This cost of the performing artists grows annually, so that it is very important for the ALLTEL Pavilion to reduce non-artist costs. There are a number of operating costs at ALLTEL Pavilion, including expenses for parking, security, concessions, and merchandise. Also, there are a number of other methods used to make the concerts more profitable. For example, the parking service passes out flyers for upcoming events.  Also, the pavilion  trades “comp”  tickets for online spots in the radio industry and gives local businesses tickets in exchange for advertising on their premises. 
  
FUNDING AND FLASH REPORT
The sources of funding for the Pavilion are ticket revenues, concession (food) revenues, merchandising revenues, parking revenues, sponsorship revenues, and other. Exhibit A is a mock flash report for an example show, the KFBS Allstars. A flash report is a projection of what a concert will cost and what revenues will be received.  The guaranteed talent cost ($160,635) is the amount the KFBS Allstars are guaranteed for the show.  Attendance is the number of projected paying ticket holders, while the “drop count” is total attendance, both for paid tickets and comp tickets.  The drop count is usually projected to be about 125% of paying attendance. The Flash Report then projects total revenues including parking, food, and merchandise based on per capita (drop count) rates.  Also, other revenues include per capita facility charges and service charges paid by the performer. The parking, food concession, and merchandise operations are outsourced to other service providers, so the direct costs for parking, merchandise and concessions  are determined  based on contracts with the service providers which include both a percentage (10%) of applicable (parking, merchandise or concession) revenues and a fixed fee. Operating expenses include an allocation of the total of fixed production and operations costs for the season, the advertising expenses for the KFBS Allstars event, and other variable expenses. These are then added to the direct costs for concessions, merchandise, parking, and insurance to determine total operating expenses.

REQUIRED:

1) How would you describe the competitive strategy of the ALLTEL Pavilion? What do you think it should be?
2) For the show illustrated in Exhibit A, the KFBS Allstars, how many tickets must ALLTEL Pavilion sell to break even?
3) For which type of performer (fixed fee or per capita) is breakeven analysis particularly important, and why?
Which type of performer is preferred by the Pavilion, and why?
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4) Explain how sensitivity analysis could be used to better understand the uncertainty surrounding the KFBS Allstars event. 
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Exhibit A – Flash Report for The KFBS Allstars
 
	ARTIST NAME
	The KFBS Allstars

	ACTIVITY/EVENT NUMBER
	10310001

	EVENT MONTH
	7

	EVENT DATE
	7/31/07

	Projected Sales (Number of Seats)
	

	A Seats
	2,778

	B Seats
	2,845

	C Seats
	1,747

	D Seats
	   881

	   TOTAL Number of Seats
	8,251

	Projected Ticket Price (net of 3% tax)
	

	A Seats
	$36.29 

	B Seats
	$22.22 

	C Seats
	$11.31 

	D Seats
	$  4.92 

	PROJECTED NET AFTER TAX ADMISSIONS
	$182,479

	AVG TIX PRICE NET OF TAX PER PAYING PATRON
	$22.12

	TALENT %
	88.03%

	GUARANTEE/TALENT COSTS
	$160,635 

	NUMBER OF PERFORMANCES
	1

	DROP COUNT (includes comp tickets)
	10,349

	
Other Ticket-Related Revenue
	

	FACILITY CHARGE
   Per-capita
	$24,010
$2.91

	S/C REBATES
   Per-capita
	$16,172
$1.96

	REVENUE FROM TICKETING
   Per-capita
	$222,673
$26.99

	
ANCILLARY REVENUES
	

	PARKING
   Per-capita
	$19,767
$1.91

	FOOD CONCESSION
   Per-capita
	$79,273
$7.66

	MERCHANDISE
   Per-capita
	$36,428
$3.52

	RENTALS
	$0.00 

	REVENUE FROM ANCILLARIES
   Per-capita
	$135,468
$13.09

	TOTAL REVENUE
   Per-capita
	$358,141
$34.61

	Other Direct Costs
	

	PARKING CONTRACT
	$4,448 

	CONCESSION CONTRACT
	$43,356 

	MERCHANDISE CONTRACT
	$17,826 

	TOTAL DIRECT COSTS
   Per-capita
PERCENT OF SALES
	$226,265
$21.86
63.2%




Flash Report (continued)
	TOTAL REVENUE (from above)
   
	$358,141


	TOTAL DIRECT COSTS (from above)
   
	$226,265


	GROSS PROFIT
   

	$131,876



	OPERATING EXPENSES:
TOTAL PRODUCTION EXPENSE
TOTAL OPERATIONS EXPENSE
TOTAL OTHER VAR. EXPENSE
TOTAL ADVERTISING EXPENSE
	
$15,506
$14,991
$14,323
$20,030

	TOTAL OPERATING EXP
	                     $64,850 

	   Per-capita
PERCENT OF SALES
	$6.27
18.1%

	OPERATING INCOME
   Per-capita
PERCENT OF SALES
	$67,026
$6.48
18.7%

	
	

	DETAIL:   OTHER CONCERT VARIABLE EXPENSE (per person in attendance):

	Insurance Expense per person
	$0.17 

	COGS – Concession per person
	$0.35 

	COGS – Merchandise Inventory per person
	$1.12 

	COGS – Parking per person
	$0.08 

	Other Variable Concert Expense per person
	$0.02 

	TOTAL OTHER VARIABLE EXPENSE
	$14,323 





Case 9-5: Sensitivity Analysis; Regression Analysis

Fast Shop, Inc. is a chain of 10 convenience stores located in and around Houston, Texas. Selected operating data for the 10 stores for the most recent month is shown below.  All but two of Fast Shop’s stores sell gasoline as well as convenience items, primarily food, beverage,  and household products.  Because of zoning and other restrictions, the other stores sell only convenience items. Jim Sacco, the chief financial officer for Fast Shop, plans to utilize multiple regression analysis to determine which stores are most effective in generating sales, given differences in size (square feet) among the stores, differences in advertising and promotion costs for the stores, and whether or not the store sells gasoline. Jim knows that stores which sell gasoline typically have better than average sales because gasoline sales bring in sales for other convenience items.
	Jim also knows that if regression analysis can be used to develop a sensitivity analysis of the effect of advertising and store size on sales. If he prepares a multiple regression analysis in which all the numerical variables are transformed by their natural logarithm, then the coefficients for each independent variable in the resulting regression equation will represent the percentage effect on sales for a given percentage change in the independent variable.

Selected Operating Information for the 10 Locations of Fast Shop Inc.: 

	Store
	Sales
	Advertising
	Square Feet
	Gas Sales

	1
	 $      56,034 
	 $     5,540 
	         2,200 
	No

	2
	         23,045 
	        3,310 
	         1,200 
	Yes

	3
	         89,337 
	        8,837 
	         2,800 
	            No

	4
	         66,073 
	      11,200 
	         2,000 
	No

	5
	         18,993 
	        1,879 
	         1,500 
	No

	6
	         64,926 
	        6,648 
	         2,300 
	No

	7
	         28,773 
	        3,756 
	         1,500 
	No

	8
	         46,294 
	        5,899 
	         1,800 
	No

	9
	         73,546 
	        6,899 
	         2,400 
	Yes

	10
	         36,968 
	        5,100 
	         1,600 
	No

	
	     $ 503,989 
	   $   59,068 
	
	



REQUIRED:

1.	Using regression analysis, determine which store(s) seem to be operating below their potential, given advertising expenses, gasoline sales, and size?
2.	Using regression analysis and log transforms, determine the sensitivity of sales to advertising and store size.














Case 9-6: Profit Planning—Choice of Cost Structure

The owner of a package delivery business is currently evaluating the choice between two different cost structures, based on how the delivery personnel are paid. One option (hereafter, “Alternative #1”) has relatively higher short-term fixed costs, while the other option (hereafter, “Alternative #2”) has the reverse—that is, relatively higher variable costs in its cost structure. (For simplicity in this example we hold the delivery cost per package, that is, the selling price per unit is constant.  Selling price is independent of the cost-structure choice.) The following table contains pertinent information for creating the CVP model for each decision alternative:

	Decision Inputs (Data)
	Cost Structure Alternative #1
	Cost Structure Alternative #2

	Delivery price (i.e., revenue) per package
	$60
	$60

	Variable cost per package delivered
	$48
	$30

	Contribution margin per unit 
	$12
	$30

	Fixed costs (per year)
	$600,000
	$3,000,000



Requirements
1. What is meant by the term “short-term profit-planning” model, and how can such a model be used by management? (That is, in what sense can this model be used to facilitate planning, control, or decision-making by managers of an organization?) 
1. What are the definitions of fixed costs, variable costs, contribution margin ratio, contribution margin per unit, and relevant range? 
1. What is the break-even point, in terms of number of deliveries per year (or per month), for Alternative #1? For Alternative #2?
1. How many deliveries would have to be made under Alternative #1 to generate a pre-tax profit, πB, of $25,000 per year?
1. How many deliveries (per month or per year) would have to be made under Alternative #1 to generate a pre-tax profit, πB, equal to 15% of sales revenue? 
1. How many deliveries would have to be made under Alternative #2 to generate an after-tax profit, πA, of $100,0000 per year, assuming a tax rate of, say, 45%?
1. Assume that for the coming year total fixed costs are expected to increase by 10% for each of the two alternatives. What is the new break-even point, in terms of number of deliveries, for each decision alternative? By what percentage did the break-even point change for each case? How do these figures compare to the percentage increase in budgeted fixed costs?
1. Assume an average income-tax rate of 40%. What volume (number of deliveries) would be needed to generate an after-tax profit, πA, of 5% of sales for each alternative? 
1.  Consider the original data in the problem. Construct a graph for each of the two alternatives depicting pre-tax profit, πB, as function of volume (number of deliveries per year). Clearly label the profit equation for each alternative.
1. Based on the graphs prepared in (9), which decision alternative do you think is the more profitable one for this business?
1. Based on the original data and the graphs prepared above in (10), which decision alternative is more risky to the business? Explain. (Hint: Think about, and define in your answer, the notion of “operating leverage.”)
1. Finally, in building your profit-planning (i.e., CVP) model, the analyst makes a number of important assumptions. List the primary assumptions that underlie a conventional CVP analysis, such as the ones you conducted above. 

Case 09-7: Pancake World

Pancake World (PW) is a franchise food service company with over 2,000 restaurants world-wide. A unit of PW located in Largo, Florida is the focus of this case. Louis Devaroe owns this unit under franchise rights. A brief history of the company will get us started on our understanding of this particular operation.

Company History

 As the name suggests, the main focus for PW is the breakfast menu, notably pancakes. The company started in 1950 as a single unit operation in northern California. The insight by investors took this single unit operation to its prominence today. The initial philosophy was “anytime is a good time for breakfast.” Now, the philosophy has changed to “come hungry, leave happy.” This change in philosophy has come about by the evolution of its menu.  Still offering breakfast anytime, lunch and dinner items have been incorporated to help PW compete in the ever-changing, competitive restaurant industry.

Creating value and offering quality products led to success in tough markets. These markets have a high concentration of families and senior citizens. The image as a gathering place adds to the ambience.  

Growth at PW in the beginning was slow. This was due to top managements’ commitment to replicate the original restaurant, keeping the atmosphere and feeling of a gathering place. Now PW is stronger than ever.  This, in part, is due to other corporations that have bought exclusive rights to territories. PW has accountability systems that ensure integrity and high standards are maintained.

Exhibit 1 is a customer profile analysis used by PW to aid in demographic study of the potential market.

Tracking Costs, Payroll, and Inventory

With the aid of software specifically designed for the restaurant industry, tracking costs is not difficult. Also, outside service companies handle the company’s payroll and marketing. The benefit of outsourcing these services is that it enables the company to keep its overall costs down to manageable levels, and to focus on strategy and day-to-day operations. It also allows companies such as PW to focus on improving customer service.  Payroll and inventory are the two main costs in foodservice operations. Discussion on these topics and the accounting procedures used to track them follow.

Pancake World has found that outsourcing the payroll function to a payroll service is cost effective.  Payroll data is transferred directly to the payroll service via the internet. ADP Corporation handles payroll for small restaurants with fifteen employees to multi-unit franchise service corporations with thousands of employees. ADP provides this service at a cost of $3.00 per employee per paycheck. A cost comparison was done to see if rates charged were any different between this multi-unit franchise and a single unit with 25 employees. The findings concluded no difference in cost per employee.

Inventory

One area of foodservice operation that has advanced significantly in recent years is inventory management. This has been made possible by internet-based software that links the restaurant to the vendor and also to corporate headquarters. This data transfer system has cut out many steps in the ordering process.  Multi-unit franchise operations enter into a relationship with a food service vendor. In this particular case, PW buys its product from U.S. Foodservice Inc. Both companies know the value of a good relationship. 

For U.S. Foodservice Inc., on-time delivery, undamaged product, and, cost savings of product for the buyer are some of the key success factors. PW has multiple restaurants that commit to one vendor. U.S. Foodservice Inc. can handle the volume necessary to service this large account. Therefore, PW is placed on a national account. This, in turn, increases the buying power of U.S. Foodservice Inc. and enables lower costs that are passed on to PW. 

Now turning to a different matter regarding inventory, we look at just in time (JIT) inventory management and actual space designated for storage. PW is changing the design of the restaurants to be more space efficient.  With food vendors now delivering as often as 6 days a week, product amounts held in storage are kept at a minimum.  Reduced storage space lowers total costs and allows more dining space for paying guests.

PW restaurants maintain a par level of stock. Par level of stock is restaurant terminology that refers to a level of inventory that is to be maintained at all times to ensure that the restaurant never runs out of product. It is from this par level of stock or inventory that ordering of product is done. The par level of stock or inventory varies from restaurant to restaurant. Actual numbers are dependent on the volume of business a restaurant does. Also, the food item that is ordered frequently will have a higher par level of inventory. An example of low par level is grits, which are not a big seller.  Management does a physical inventory on Saturday to keep sufficient stock on hand. 

 In most foodservice operations ordering is done on Sunday, Wednesday and Thursday. The reason for this is high volume days are on weekends. Product is delivered the next day. This allows preparation of product before the weekend.  Sunday’s order restocks par levels for the weekdays. PW has the option of product delivery six days a week. Most restaurants choose delivery three times a week. The reason is that more deliveries increase costs of handling product. There is a need to balance the cost of handling the products versus the cost of holding the product.

Largo Florida Pancake World

Louis Devaroe recently bought a franchise PW restaurant in Largo, Florida. Louis has exclusive ownership of this restaurant. Louis has guidelines to follow in order to use the PW name. Louis must use the food products that are PW specified. Louis must adhere to maintaining a set safety and health policy as prescribed by PW. Louis is free to pay his employees to his own specifications. Louis is able to create his own food specials as he sees fit. The actual menu items must be PW food items. 

Louis was looking at different reports to help him in his operational decisions. One of the reports is the weekly manager’s report (Exhibit 2) that lists gross sales, labor expenses, guest count and average dollar per guest. He knew that other expenses could be found and was curious if the profit picture was as good as it seemed. Louis had actual guest count per day. What puzzled him was the question of how many guests he had to have in order to break even. He reviewed a conventional income statement from the previous year and reconstructed a variable-cost based statement as well. The regional PW manager told Louis that the average check per quest is $7.45. Also, the regional manager told him that the restaurant had about 130,000 guests per year.

Requirements:

1. Calculate annual breakeven in number of guests for Pancake World. What is the role in the analysis of the fact that the number of guests varies from day to day?

2.  With labor being one of the major expenses in operations, do you think with the aid of the weekly manager’s report that the labor percentage is in line? Assume 23.5% of net sales is the standard set by corporate guidelines.

3.  How can Louis use CVP to make his business more successful? Is PW highly leveraged? Should it be? What are the implications for Louis?




   
                                     

Pancake World – Largo, Florida
Pre-Tax Income Statement
For the Year Ended 12/31/13


Net Sales		                                  		  $967,000
Operating Expenses:
		Variable 	$390,000
Fixed		$213,000			  $603,000
Gross Margin				       		  $364,000
Gen., Selling, and Admin. (GSA) Expenses:
Variable		$107,000
Fixed		  $68,000			  $175,000
Pre-tax Income		  $189,000


He was also able to develop a Contribution Margin Income Statement.


Pancake World – Largo, Florida
Contribution Margin Income Statement
For the period ended 12/31/13

Net Sales		                                   		 $967,000
Less: Variable Costs:
Operating 		$390,000
GSA			$107,000		 $497,000
Contribution Margin					 $470,000
Less: Fixed Costs:
Operating		$213,000
GSA			  $68,000		$281,000
Pre-tax Income						$189,000




   
         


Exhibit 1:   Customer Profile Analysis



[image: Ex2]



  

Exhibit 2:  Weekly Managers Report

[image: Ex2]
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Reading 9.1: “Tools for Dealing with Uncertainty”
[bookmark: _GoBack]Sophisticated spreadsheet software incorporating probability functions can help you forecast more accurately. 
by David R. Fordham and S. Brooks Marshall
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Aside from the proverbial death and taxes, there is little in life that is certain. As management accountants, we recognize that one of our most crucial uncertainties involves capital investments. Why, then, are so many of us still using analysis tools designed for fixed numbers?
Let’s take a simple example. Your company is considering a $1 million capital investment. The project is expected to return 12% per year, with the annual profits reinvested annually. What will be your final compounded return at the end of 20 years?
If you are like most management accountants, you will use the traditional compounding formula (multiplying your initial investment times one plus the rate of return raised to the 20th power). This time-honored analysis approach tells you that your final compounded return should be $9,646,293. But is this the best answer?
Unfortunately, it is not—at least for most capital investment projects. The compounding formula works well for investments in which the annual rate of return is fixed. But this is not the situation with most capital investments. [image: ]


While the initial outlay may be a fairly firm number, the annual rate of return most likely will vary from year to year. Thus, this project might yield a 25% (or higher) return in a good year and a 0% return (or even a loss) in another year. Even a relatively safe capital investment (say, a market-rate financial instrument) can involve variable rates of return.
But the compounding formula operates as though the rate of return is exactly 12% for all 20 years, with no variability. Because the formula has no way of recognizing the uncertainty in the annual rates of return, it may not be providing the best answer.
The most popular capital budgeting tools (the compounding formula, the internal rate of return, and net present value calculations) are simple to use and can be handled with little more than a pocket calculator. But they all suffer from a major drawback: They provide a single-number answer by assuming that their input is a set of fixed or known numbers, with no provision for variability. 

A POPULAR WAY OF DEALING WITH UNCERTAINTY: SENSITIVITY ANALYSIS
One way of providing for uncertainty is to rerun the calculations several times using different fixed values. Today’s computerized spreadsheets make it easy to play “what-if’” games. By changing the numbers and re-performing the calculations, we can generate various possible outcomes. Comparing these different outcomes generally provides a better analysis than merely looking at a single point estimate.
Continuing our example above, a modern analyst would use the compounding formula to arrive at the $9,646,293 figure and also to provide alternative possibilities from the what-if analyses, showing the effect of changing the estimated rate of return from 12% to, say, 10% or 14%. By reporting multiple possible final values, the analyst is providing more and better information than by reporting a single point estimate. The name for this technique is “sensitivity analysis.”


This approach provides a much more realistic means of analyzing uncertain situations than simply using the compounding formula alone, but it still uses analysis tools that operate on only one set of numbers at a time. The fact remains that no matter how many times we rerun the calculations, the formula still operates as though the rate of return is constant throughout all 20 years of the project’s life. Ideally, our analysis should employ a tool that incorporates the possible changes from year to year in the annual rate of return. Even more important, we need to know the probability of earning different amounts from our project, not just a list of some possible amounts.

A BETTER WAY:
PROBABILITY DISTRIBUTION
Statisticians tell us that the law of large numbers applies to most situations involving uncertainty and that variable numbers tend to cluster around a central value or mean. Financial research has shown that annual rates of return on most modern investments do indeed form a “normal distribution” around a mean. Values close to the mean occur with greater frequency than values farther away from the mean. If you can establish a reasonable estimate of the mean and have some idea of the range of possible realistic values, you generally can get by with handling your uncertainty as a probability distribution.Traditional analysis tools (the compounding formula in our example) yield a single point estimate of the project’s final value (see Figure 1). If we were to use the formula by itself, our analysis would show that the project will return exactly $9,646,293. Most management accountants, however, recognize the uncertainty and report several different possible outcomes, assuming that the most likely final values will center around $9,646,293. Values far away from this figure will be unlikely, while values close to it will be more likely. The analyst even may illustrate the relative likelihood of the different outcomes with such a probability distribution as that in Figure 2.Some Surprising Statistics

When using analysis models that approximate reality surprising results sometimes emerge. Take the probability distribution of our compound investment’s final value. Most people, including many financial analysts, would assume that if the annual rate of return varies in a normal (and symmetric) fashion across the 20-year life of the project, then the possible final values also should vary in a symmetric pattern. This makes intuitive sense. But it isn’t what actually happens.
Consider closely the value of the investment at the end of the first year. The exact rate of return during that year is unknown, but it will vary around a 12% expected value. If we expect the rate of return to vary in a normal fashion, at the end of the first year we will have a range of possible final values that will be centered around $1.12 million (for our $1 million original investment). This probability distribution is symmetric because it is the product of a fixed amount (the original investment) multiplied by a normal probability distribution (the rate of return).
Most things change in the second year, though. This time, we are not multiplying a constant by a normal distribution. We are multiplying one normal distribution (the final value at the end of the first year) by another normal distribution. It yields a skewed, asymmetric distribution known in statistical circles as a log-normal distribution.
The skewness of the probability distribution becomes even more pronounced in the third year, and the symmetry continues to degrade as more and more compounding periods are added. By the 20th year, you have the noticeably asymmetric distribution shown in Figure 3. The unusual shape of the distribution curve and the probabilities associated with each of the possible outcomes of the project derive directly from the compounding of the investment. Once the initial investment is made, all future values are unknown figures. Using probability distributions to illustrate these unknown values is a more accurate approach than simply treating them as fixed estimates. Therefore, the asymmetric probability of the project’s final value is a better predictor of the project’s performance than a perfectly symmetric curve fitted around the traditional financial formula’s output.

Figure 2 is superior to Figure 1 in that it shows relative likelihoods of many possible final values ranging from a very unlikely $2 million figure all the way up to an equally unlikely $17 million. The most likely values, however, are close to $9,646,293. And most analysts assume that the probability curve is symmetric, as shown in Figure 2. In other words, they assume the chances of earning slightly less than the projected amount are about the same as the chances of earning slightly more than the projected amount.
But is this the case? Assuming the rate of return does average 12% over the life of the project, are the chances of slightly underperforming the estimate the same as the chances of slightly outperforming it? It might surprise you to learn that Figure 3 is actually a more accurate illustration of the likely final values of our project!

SURPRISES FROM MODERN ANALYSIS TOOLS
Figure 3 reveals some startling new information about our project. First, the most probable final value (represented by the peak of the probability curve) is not the $9,646,293 predicted by the traditional analysis formula! Rather, it is somewhat less. From looking at Figure 3, you see that it is more likely that our project’s final value will be approximately $9 million rather than the approximately $9.6 million reported by the traditional analysis approach.
Management accountants and financial analysts who have for years relied on the formulas are astounded to see this increase in the likelihood of underperforming the formula estimate. But even more surprising is the fact that the probability distribution is not symmetric. For example, the chances of the project yielding half a million dollars less than the $9,646,293 are actually much greater (perhaps two or three times as great) than the chances of earning half a million dollars more than that amount. In other words, while the chance of slightly underperforming the formula’s prediction has increased, the chance of outperforming the formula’s prediction by the same amount has gone down quite dramatically. Also, the probability of “losing one’s shirt” has diminished somewhat, while the probability of making much more than the formula estimate has increased. 
What causes these surprising results? The answer lies in the fact that the rate of return can vary from year to year. Each year’s earnings are dependent not only on that single year’s rate of return, but also on all previous years’ rates, because the project involves compounding reinvestment. Thus, if you assume that the rate of return averages 12% annually over the course of the 20-year project, and you assume that the changes occur in accordance with the law of large numbers (specifically, in accordance with a normal probability distribution from year to year), you still come up with the skewed probability curve for the final value of the project shown in Figure 3 because of the changing rates of return. (For an explanation of this phenomenon, see the sidebar, “Some Surprising Statistics.”)
[image: ]

SOPHISTICATED TOOLS, BUT EASY TO USE
Probability curves such as Figure 3 can give a much more accurate picture of the likely outcome of projects under uncertainty. These analyses can be generated by a little-used analysis tool that is included in most of today’s modern spreadsheet software. This tool enables us to create mathematical models that more closely approximate real-life situations involving uncertainty.
As our capital budgeting problem involves an uncertain annual rate of return that varies from year to year, we must develop an analysis model with a rate of return that varies from year to year. In addition, we need to analyze many different combinations of these varying annual rates of return.
Until a few years ago, creating such a model required extensive computer programming, weeks of effort, and significant time on a large mainframe or minicomputer. Today, though, with the recent advances in personal computers, including larger memory capacities, faster and more powerful numerical processors, and advanced software, we now have the ability to build such mathematical models on our desktops in a matter of minutes.
The tools necessary to construct probability distributions can be found on all of the popular Windows-based spread-sheets—Lotus 1-2-3, Excel, Supercalc, and Quattro-Pro. Specific instructions vary from package to package, but they are contained in the On-Line Help features. Look for Help topics involving random number generators, probability distributions, and statistical tools.
To analyze our sample problem properly, we begin by constructing a spreadsheet showing how the project’s returns will be reinvested (Figure 4). But instead of the 12% annual rate of return for all 20 years, we want to substitute a variable rate of return, one that is expected to average 12% over the 20 years.
Because we assume the rates of return will average 12% and might vary between 0% and 25%, we can say that, in any one year, the rate of return will come from a normal distribution with a mean of 12% and a standard deviation of about 6%. We use the computer’s random number generator to draw 20 values from a distribution with a mean of 12 and a standard deviation of 6. Then we incorporate these values as the assumed rate of return for each of our 20 years. This approach gives us one possible 
outcome of our capital project. In other words, if it just so happens that the annual rates of return come out as shown in Figure 5, then our project’s final value will be $9,595,504.1Figure 4
Year
Rate of Return
Final Value
 1
12.00%
$1,120,000
 2
12.00%
$1,254,400
 3
12.00%
$1,404,928
 4
12.00%
$1,573,519
 5
12.00%
$1,762,342
 6
12.00%
$1,973,823
 7
12.00%
$2,210,681
 8
12.00%
$2,475,963
 9
12.00%
$2,773,079
10
12.00%
$3,105,848
11
12.00%
$3,478,550
12
12.00%
$3,895,976
13
12.00%
$4,363,493
14
12.00%
$4,887,112
15
12.00%
$5,473,566
16
12.00%
$6,130,394
17
12.00%
$6,866,041
18
12.00%
$7,689,966
19
12.00%
$8,612,762
20
12.00%
$9,646,293
Figure 5
Year
Rate of Return
Final Value
 1
11.30%
$1,113,000
 2
12.10%
$1,247,673
 3
13.30%
$1,413,614
 4
14.10%
$1,612,933
 5
 9.00%
$1,758,097
 6
10.00%
$1,933,907
 7
13.00%
$2,185,315
 8
15.50%
$2,524,038
 9
16.50%
$2,940,505
10
14.00%
$3,352,175
11
14.50%
$3,838,241
12
 8.00%
$4,145,300
13
11.00%
$4,601,283
14
 7.00%
$4,923,373
15
10.30%
$5,430,480
16
13.10%
$6,141,873
17
11.50%
$6,848,188
18
 9.50%
$7,498,766
19
14.20%
$8,563,591
20
12.05%
$9,595,504


The particular combination of annual rates of return shown in Figure 5 is only one of many possible combinations. We also must look at others. In fact, we need to duplicate the scenario many times (a technique known as Monte Carlo analysis) to represent the many different combinations of annual rates of return. By constructing hundreds, or even thousands, of possible combinations and then displaying a histogram of the final outcomes, we begin to get a feel for the likely performance of our project.
There are numerous add-in products on the market that enhance the major spreadsheet packages, making it easy to perform thousands of Monte Carlo scenarios. These software products are surprisingly easy to learn and operate, especially for users already familiar with the Windows point-and-click system. One such package, known as @RISK, is able to perform 1,000 iterations of the above scenario with only a few keystrokes. Therefore, the calculation of 2,000 scenarios of our capital budgeting problem can be performed in less than three minutes on a 486 computer. Furthermore, most of the packages automatically display the histogram upon completion of their calculations, giving you an instant picture of the likely outcomes of your investment.

MORE PROBLEM SOLVING

This same technique (drawing numbers from a probability distribution and constructing a histogram of the final outcomes) can be used to simulate the uncertainty of discount rates for net present value analysis. It also can be used to simulate the uncertainty surrounding cash flow amounts, future revenues, and expenses. Yet another use for it might involve modeling possible changes in tax rates or inflation rates—or almost any uncertain figure. All that is needed is some idea (or assumption) about the possible behavior of the uncertain value, such as its expected average and likely variability. Often the assumption can be simply the one that would have been used in the formula analysis, coupled with the estimated rate of variability over time.
Good News, Bad News: What the Picture Tells Us

Figure 3 is a much more accurate portrayal of our project’s expected performance. Most important, it presents some new information that might make a difference in the decision as to whether to accept or reject the project. Let’s take a close look at exactly what this new tool is telling us that we didn’t know before. To make the comparison, we will use the compounding formula’s predicted value ($9,646,293) as a base because it is the figure that most analysts would have presented to management.
First, as mentioned in the text, the probability of the project’s value coming in slightly under the base is much higher than the probability of hitting the base or of hitting any other possible value. Some managers may consider it misleading to say that the project likely will return $9,646,293 when, in fact, the most probable return is less than this amount.
More significant, the chance of slightly outperforming the base by a given amount is much less than the probability of slightly underperforming the base by the same amount. Again, managers may consider it misleading to quote the $9,646,293 figure when the chances of making a million less than this figure may be two or three times the likelihood of making a million more than the figure.
The bad news, then, is that the project probably will slightly underperform the base estimate and probably will not slightly overperform the base estimate. But wait! There is some good news, too.
Look at the ends of the curve. The possibility of losing your shirt on the investment has almost disappeared compared with the chance of making a killing. In other words, the possibility of coming out far under the base prediction is extremely low, compared with the chance of outperforming the base by the same large amount. Managers who don’t mind the risk of slightly underperforming the base prediction but who want to avoid an extremely low final value—especially if it means a chance at yielding an extremely high final value—might be more inclined to accept the project if they had access to this probability distribution. In short, decision makers find the probability distribution analysis a much richer source of information than the traditional sensitivity analysis using common capital budgeting techniques. 

By constructing a model that resembles the real situation more closely, you can see that the likely outcome of a capital project may be very different from what you normally would expect, based on the traditional analysis output. The likelihood of doing very poorly, fairly well, or extremely well on a given project may surprise you and other decision makers. A realistic probability distribution requires additional information, which cannot be provided by the traditional analysis tools. This information even may affect management’s decision in some situations (see the sidebar, “Good News, Bad News.”) Regardless, it always is better to provide management with the best information possible.

THERE IS STILL UNCERTAINTY
Of course, any time we try to predict the future, we are dealing with unknown information. Modem analysis tools are only as good as the input with which they are provided. We will continue to encounter problems trying to estimate future returns’ means and their variability. But for a given set of input information, these sophisticated tools can greatly expand the richness of information provided as output.
Remember: The traditional capital budgeting tools may be providing your decision makers with misleading figures regarding the likely performance of your investment projects. A much better tool would be one that enables you to construct a mathematical model that depicts the actual situation more accurately, including year-to-year variations. With the advent of powerful spreadsheet software incorporating statistical probability functions, it now is feasible to perform analyses that portray the real situation more accurately. By using these more sophisticated models, you can do a much better job of forecasting the likelihood of possible outcomes, which can lead to your making better decisions for your company. 

David R. Fordham, CMA, CPA, Ph.D, is an assistant professor at James Madison University’s School of Accounting. He is a member of the Virginia Skyline Chapter, through which this article was submitted. He can be reached at (540) 568-3024, phone, or e-mail, fordhadr@jmu.edu.

S. Brooks Marshall, CFA. DBA, is an associate professor of finance at James Madison University’s College of Business. He can be reached at (540) 568-3075, phone, or e-mail, marshasb@jmu.edu. 

Notes
1Note that the annual rates of return in Figure 5 do indeed average 12% across the 20-year life of the project and that the final value is less than the $9,648,293 predicted by the formula. This is in line with the probability curve shown in Figure 3, which predicts that final values slightly less than the $9,646,293 will occur with greater frequency than amounts slightly above it.
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Reading 9-2: Turning Budgets into Business—Part I of III
by Jason Porter and Teresa Stephanson


Budgeting. We can spend hours carefully crafting an adaptable Excel-based budget, but if we can’t use that budget to answer actual questions about our products and our business, the whole thing is worthless. A budget is only as useful as the information we get out of it, so if we don’t have the tools to convert budget data into useful information about our policies and operating choices, we might want to spend our time on something that matters more (like improving our golf game). And it isn’t enough for just accountants to get something out of a budget. We have to create a budget that provides useful information for all of the decision makers in our company if we really want to make a difference.
In a previous series of articles, we walked step-by-step through the creation of an Excel-based Master Budget (see Strategic Finance, February–July 2010). At the end of the process, we talked about two basic ways to use that budget to provide value to a company: creating pro forma financial statements and performing cost volume-profit (CVP) analysis. In this series of three articles, we expand our discussion of how to use an Excel-based budget for making managerial decisions and investigating variances. 
In this first article, we’ll walk you through how to add a Contribution Margin Income Statement to your existing Master Budget. Using the fixed-and variable cost information provided by this Income Statement, we’ll calculate the breakeven point and margin of safety and discuss how these two important numbers can be used in decision making. 
In the second and third articles, we’ll discuss key steps in a comprehensive variance analysis, comparing our budgeted revenues and expenses to actual results.
Let’s get started.

Creating a Contribution Margin
Income Statement

A Contribution Margin Income Statement is very different from a U.S. Generally  Accepted Accounting Principles (GAAP)-style Income Statement.
First, the expenses are broken down into variable and fixed costs because those classifications typically are more useful for internal decision-making techniques than the classifications used in a normal Income Statement.
Second, instead of calculating a gross margin, we subtract variable costs from revenues to calculate a contribution margin. We can use the contribution margin to make managerial decisions quickly since it shows how much additional money each sale contributes toward increasing profit. Third, we add more details that may be useful for making business decisions. For example, we may choose to provide specifics on quantity and type of production inputs and per-unit costs, as well as total expenses. For Bob’s Bicycles, our example company, we’ve chosen to create a detailed Contribution Margin Income Statement that will provide the information necessary to perform both an overall breakeven analysis and a detailed variance analysis (see Figure 1). This detailed statement is sometimes referred to as a “flex budget,” a useful summary budget that you can easily adjust to show the estimated costs for any particular level of sales.
To begin adding a Contribution Margin Income Statement to our Master Budget, we need to create a new tab in Excel. Since the purpose of this Income Statement is different from the budgets already created, we want to keep it separate from our earlier work (if you don’t have a copy of the Bob’s Bicycles Master Budget spreadsheet yet, you can receive one by e-mailing either author). As we get started, keep in mind that a Contribution Margin Income Statement doesn’t follow U.S. GAAP, so the result won’t match up with the Pro Forma Income Statement we’ve already created (see Figure 2 and the June 2010 article). But when we’ve finished the Contribution Margin Income Statement, we can reconcile the two net incomes to ensure the accuracy of our work. 
After we’ve created the new tab, we first need to calculate net sales, so we start the statement with each type of unit we sell (in our Bob’s Bicycles example, those are the basic and deluxe bicycles) and how many of each unit we plan to sell during the year. These quantities are the ones we’ll “flex” to see how variable costs and contribution margin change for various sales levels or assumptions we make.
Next, we list the budgeted sales price per unit and calculate the overall sales revenue as the number sold times the price per unit. The total number of units Bob’s budgeted to sell and the price per unit can be found in the Data Input Sheet (Figure 1, February 2010). In our example, we don’t have any sales returns or discounts, so net sales is simply total sales revenue. At this point, the total revenue shown in column D of Bob’s Contribution Margin Income Statement (Figure 1 in this article) should match total revenue in the Sales Budget (Figure 4, February 2010).
The next step in creating a Contribution Margin Income Statement is subtracting the variable costs. In a manufacturing firm such as Bob’s Bicycles, variable costs include direct materials, direct labor, variable manufacturing overhead, and the variable portion of selling and administrative expenses. Since we’re creating a detailed Contribution Margin Income Statement, we list the per-unit costs separately for each type of bicycle Bob’s manufactures. As with sales, the second column is calculated as the per-unit cost times the budgeted number of units sold. 
The per-unit direct materials and direct labor costs are already available in the Ending Inventory Budget (Figure3, April 2010). Per-unit manufacturing overhead requires a little more work. The per-unit overhead on the Ending Inventory Budget uses Bob’s predetermined overhead rate (POHR), which includes both variable and fixed overhead costs. While the POHR is appropriate for setting sales price and calculating U.S. GAAP net income, we only want to include the variable portion of manufacturing overhead in this part of the Contribution Margin Income Statement. To get only the variable overhead allocated to each type of bike, we take the variable overhead rate, available in the Overhead Budget (Figure 1, April 2010), times the variable cost driver required for each type of bike—direct labor hours for our example. The drivers per unit are available in the Ending Inventory Budget. Variable selling and administrative costs, the next set of variable costs, are found in the variable section of the Selling and Administrative (S&A) Budget (Figure 4, April 2010). But the allowance for bad debt requires a bit more thought. Basically, we need to multiply net sales on account by the estimate for uncollectible accounts. Both of these estimates can be found on the Data Input Sheet. In our Bob’s Bicycles example, we assumed that 70% of net sales would be on account and that 1% of those credit sales would be uncollectible. The product of these three estimates is the Allowance for Bad Debt for each model of bicycle. For example, for every basic bike Bob’s sells, approximately $1.05 will be uncollectible ($150 sales price times 70% credit sales times 1% uncollectible). Obviously, this isn’t a “per bike” amount; most bikes will be paid in full. But bad debt essentially can be amortized over the budgeted unit bike sales in this manner. Alternatively, you could use the total estimated bad-debt expense reported in the Schedule of Cash Collections (Figure 4, February 2010) as a fixed expense. You also could put income taxes in either variable or fixed costs, depending on how you choose to make your estimates. For the sake of our demonstration, we chose to leave taxes in fixed costs and treat bad-debt expense as a variable cost.
Once we’ve gathered the per-unit variable costs and calculated the overall variable costs for each type of bike, we can add up the overall values to get the total spent on direct materials, the total spent on direct labor, and so on. Finally, we add up each type of per-unit cost to get the total variable cost for each unit we make. For example, the total variable cost for basic bicycles is $125.55: $78 in direct materials (DM), $28 in direct labor (DL), $3.50 in manufacturing overhead (OH), $15 in variable S&A, and $1.05 of allocated bad debt expense. We calculate the overall total variable costs in the same way to determine how much Bob’s is spending to sell 16,486 basic bicycles (approximately $2,069,872). Now that we’ve budgeted revenues and variable costs, we can calculate the contribution margin—or how much each unit contributes toward increasing net income. To calculate the per-unit contribution margin, we simply subtract the variable costs per unit from sales price per unit. The overall contribution margin is total sales minus total variable costs. Even without any additional calculations, we now have some important information about how our company actually makes its money each period. In the Bob’s Bicycles example, we can see that, although the company sells many more basic bicycles, it’s now very obvious that the company makes much more profit by selling deluxe bikes.
The final step in creating Bob’s Contribution Margin Income Statement is to add in the fixed costs. These costs are the same if Bob’s produces 10 units or 10,000. Because they don’t change based on production, we don’t have to list a per-unit cost. Instead, we simply put the overall cost in our totals column. These costs include fixed salaries, property taxes, depreciation, and other items that don’t change based on production, even if they do change each period. Bob’s has fixed manufacturing costs of $250,000, fixed S&A costs of $234,300, interest expense of $49,880, and income tax expense of $259,080. The fixed production and S&A costs are in the Master Budget and can be found in the Overhead Budget and Selling and Administrative Budget, respectively. Interest expense and income tax expense are also in the Master Budget, and both can be found on the Pro Forma Income Statement. Now we can calculate the total contribution margin income (loss) by subtracting the total fixed costs from the total contribution margin. 
The Contribution Margin Income Statement that we’ve created goes into a great deal of detail, but you don’t have to make this statement so comprehensive. Some companies choose to use only summary numbers (such as total sales from the Pro Forma Income Statement). The type of Contribution Margin Income Statement you choose to create will depend on the questions you want to answer. The detailed version we’re creating is most appropriate for companies that want to do a full variance analysis. If all you want to calculate is the breakeven point and margin of safety, then you could use a more condensed version.

Comparing a Contribution Margin
Income Statement to a GAAP-based
Pro Forma Income Statement
Regardless of the format you use for your Contribution Margin Income Statement, you’ll quickly notice that the contribution margin net income doesn’t match the GAAP net income reported on the Pro Forma Income Statement that’s part of the traditional Master Budget. Bob’s budgeted contribution margin net income is $603,748, but the budgeted Pro Forma Income Statement shows net income of $604,520. This difference, about $772, comes from how fixed costs are treated in the two income statements.
You probably remember that income can be calculated using either “variable” or “absorption” costing. Variable costing is what we do in a Contribution Margin Income Statement when we show all fixed production costs as an expense as they are incurred. Absorption costing, on the other hand, records all production costs as inventory first, then moves them to Cost of Goods Sold (COGS) when units are sold. Absorption costing is the method required by U.S. GAAP. If we produce more units than we sell, some of the fixed costs will still be in inventory at the end of the period under the absorption costing method, but they will all appear in fixed costs in the variable costing method. On the other hand, when we produce less than we sell, COGS will include fixed costs from production in previous periods under absorption costing, and only the current period’s costs will be included under variable costing. The only time the variable and absorption net incomes match is when sales are equal to production. Let’s look at a simple example. Suppose that fixed overhead cost per unit, the fixed portion of the POHR, is $3 per unit and that we made 1,000 units and sold 800 of them. In this case, absorption net income would exceed variable or contribution margin income because production exceeded sales. The amount of the difference would be 200 units (the difference between production and sales) times $3 per unit, or $600. In the second year, if we produced 800 units but sold 1,000 units, the difference would still be $600, but this time the absorption net income would be smaller because production was less than sales. Of course, total net income would be the same over the two years since we produced a total of 1,800 units and sold all of them during that same period of time. 
This process is demonstrated for Bob’s Bicycles in Figure 3.We reconciled the difference between the two net incomes by first taking the difference between production and sales. The number of units produced is available in the Production Budget (Figure 2, February 2010), and the number of units sold is available in the Sales Budget. We then calculated the total fixed cost allocated to each model as the fixed overhead rate (total POHR less the variable overhead rate; both are available in the Overhead Budget) times the direct labor hours required for each type of bicycle, as reported in the Ending Inventory Budget. Finally, we multiplied the difference in units produced and units sold by the total fixed cost allocated to each unit to get the total difference between variable and absorption costs for the two types of bicycles. The sum of the subtotals per bike is the total $772 difference mentioned earlier. If this calculation doesn’t work when you do this for your company, then there’s a good chance that something was missed or double counted in the Contribution Margin Income Statement.

Calculating Breakeven Point and
Margin of Safety
Now that we have a Pro Forma Contribution Margin Income Statement, we can use the numbers to calculate some useful information about our business. Two of the most useful calculations are the breakeven point and margin of safety. Breakeven and margin of safety are both part of a cost-volume-profit analysis, which means that we have to make some basic assumptions in order to perform and interpret our calculations. The primary assumption we must make is that the sales mix ratio is constant over time. We must also assume that all costs can be portrayed accurately as fixed or variable (mixed costs are split into fixed and variable portions). Finally, we must assume that we’re staying within the “relevant range” (the range of production where total fixed costs and variable costs per unit remain constant) and that the time value of money isn’t material.
To calculate the breakeven point, we first need to calculate the weighted average contribution margin, which is the contribution margin for each type of unit we sell times that unit’s percentage of total unit sales. In our example, Bob’s Bicycles plans to sell a total of 16,486 basic bicycles and 8,620 deluxe bicycles, or about 25,107 units. Based on these numbers, basic bicycles make up about 66% of Bob’s sales, and deluxe bikes make up the other 34%. To get the weighted average contribution margin, we multiply the 66% times the basic bike’s $24.45 contribution margin and the 34% times the deluxe bike’s $115.30. The sum of these two products (without rounding) gives Bob’s a weighted average contribution margin of $55.65. 
Once you have the weighted average contribution margin, the breakeven point is an easy calculation: simply divide total fixed costs ($793,260 for Bob’s) by the weighted average contribution margin. In our example, Bob’s has a total breakeven point of 14,255 (see Figure 4). The actual result is 14,254.45, but since we can’t sell 0.45 units of a bike, we have to round the breakeven point up to the nearest unit to ensure that Bob’s will break even. If we set Excel to round to the nearest whole unit, it would round down in this case, and Bob’s would display to the nearest penny, the ROUNDUP for the breakeven point in units as we discussed, and the ROUNDDOWN function for the margin of safety in order to be conservative. 
The breakeven point is a good summary number for managers to have in their heads. But keep in mind that,
for most companies, the basic assumption when calculating the breakeven point is that the current sales mix won’t change. If it does, you need to calculate a new breakeven point. Of course, that’s one of the benefits of having the calculation in a spreadsheet. Just type in the new sales assumptions, and the new value is automatically calculated for you, even in the middle of a meeting! With the breakeven point calculated, the final calculation is the margin of safety. To get the margin of safety, we first take the total breakeven point of 14,255 units times the weighted average percentage for each unit. Based on this calculation, Bob’s needs to sell 9,361 basic bicycles and 4,895 deluxe bicycles each period in order to break even. The margin of safety is the difference between budgeted sales and the breakeven point. Bob’s Bicycles has 7,125 basic bicycles and 3,725 deluxe bicycles as its margin of safety. Figures 4 and 5 show these results and the Excel formulas we used to calculate them. Remember that the margin of safety includes both types of bicycles with a constant sales mix. Another way to look at it would be that the margin of safety is 10,850 bikes at Bob’s budgeted sales mix. If that sales mix varies significantly from the budget, then you have to reevaluate your breakeven point. For example, if Bob’s sold no basic bicycles, then instead of needing to sell 4,895 deluxe bikes to break even, they would need to sell 6,880 instead. Both of these calculations provide numbers that management can use to track company progress, especially over time. Though the breakeven point provides information about the bare minimum we need to cover fixed costs, the margin of safety, as mentioned previously, gives us a feel for not only how well we’re doing but also how many units we’re selling each period that provide actual profit. We would like to see a steady drop in the breakeven point as we control costs, but that isn’t always possible, especially in a period of inflation. Yet we should see a definite increase in the margin of safety over time as we improve sales and grow the business. Dips in the margin of safety provide important signals that we need to dig into the sales prices, competition, and sales force incentives to see what isn’t working properly. The margin of safety can also provide information about the effectiveness of the current sales mix. For example, the deluxe bikes provide a higher contribution margin, yet with Bob’s current sales mix they are only about a third of the company’s margin of safety on a per-unit basis. It might be wise to increase advertising or promotions to increase the sales of those bicycles. Dropping the price a little to better compete in the marketplace might also be a wise move since the deluxe bike has such a large contribution margin compared to the basic model.

Benchmarking Analysis
Now that we have the basic foundation through our creation of a Contribution Margin Income Statement, we’re ready to really dig into our performance. Future installments of this series will include a discussion of creating a Flexible Budget in the Contribution Margin format, gathering actual performance numbers, calculating profit and contribution margin variances, and calculating cost variances. We’ll automate the results as we go so when we type in the budgeted values and actual results for each year, Excel will automatically perform the calculations for us. If we set this up carefully enough, the resulting tables will provide sufficient detail and clarity that we can easily hand them to other managers for use in company decision making. 
Developing and using an Excel-based budget can be a challenge, but once you’ve created the basic format, you can use it for many years with only minor modifications. Once you have the basics of your budget working well, you can extend that budget to automatically make additional calculations about your performance. By using your budget to provide real-time feedback, you can help other managers see the value of your work and help them improve their processes and generate more profit for the company. This is where budgeting stops being an exercise and starts being an integrated part of business! In our next installment, we’ll discuss the first, and perhaps most important, set of variances: the sales variances. Until then, happy budgeting!

Jason Porter, Ph.D., is assistant professor of accounting at the University of Idaho and is a member of IMA’s Washington Tri-Cities Chapter. You can reach him at (208) 885 7153 or jporter@uidaho.edu.

Teresa Stephenson, CMA, Ph.D., is associate professor of accounting at the University of Wyoming and is a member of IMA’s Denver-Centennial Chapter. You can reach her at (307) 766-3836 or teresas@uwyo.edu.

Note: A copy of the example spreadsheet, including all the formulas, is available from either author. IMA members can access all previous articles in the first series via the IMA website at www.imanet.org after logging in.
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Figure 3: Reconciling Absorption and Variable Net Incomes
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Figure 4: Calculating Breakeven Point and Margin of Safety
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Figure 5: Formula View
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