
Three criteria important when choosing among alternative cost functions  
o Economic Plausibility (does it make sense?)  

o Goodness of fit (R²) (what cost driver has the strongest relationship with costs in a regression analysis?)  

o Slope of the regression line (b) (a flat or slightly sloped regression line indicates a weak relationship 

between the cost driver and costs) 

 

 

The assumptions underlying the CVP analysis  

▪ Changes in the level of revenues and costs arise only because of changes in the number of 

product (or service) units sold.  

▪ Total costs can be separated into a fixed component that does not vary with the units sold and a 

variable component that changes with the number of units sold.  

▪ When represented graphically, the behaviors of total revenues and total costs are linear 

(represented as a straight line) in relation to number of units sold within a relevant range and 

time period.  

▪ The selling price, variable cost per unit, and fixed costs are known and constant. 
 

 

Operating Income vs Net Income 
Operating income  

= Total revenues from operations – Costs of goods sold and operating costs (excluding income taxes)  

 

   Total revenues from operations  

-  COGS & Operating costs (*excluding income taxes)  

= Operating income 

* Operating income = Revenue – variable cost – fixed cost 

Revenue – variable cost = contribution margin 

contribution margin – fixed cost = operating income 

 

Net income 

= operating income + nonoperating revenues (e.g. interest revenue) - nonoperating costs (e.g. 

interest cost) - income taxes.  

 

   operating income  

+ non-operating revenues (e.g. interest revenue)  

- non-operating costs (e.g. interest cost)  

- income taxes_________ 

= Net Income 

 

*Chapter 3 assumes nonoperating revenues and nonoperating costs are zero. Thus, Chapter 3 

computes net income as: Net income = Operating income – Income taxes 
 

 

 

 

 



Operating leverage  

▪ A measure of how sensitive net profit is to percentage changes in sales.  

▪ It describes the effect of fixed costs on changes in operating profit as the result of changes in the number 

of units sold.  

▪ It  helps managers calculate the effect of fluctuations in sales on operating incomes and make strategic 

decisions that that affect the cost structure of the organisation  

▪ High fixed costs → high OL  

▪ With high leverage, a small percentage increase in sales will produce a much larger percentage increase in 

profit. 

 

Degree of operating leverage = Contribution Margin ÷ Operating Income 

Examples of decreasing variable costs and increasing fixed costs include:  

• Manufacturing––substituting a robotic machine for hourly wage workers  

• Marketing––changing a sales force compensation plan from a percent of sales dollars to a fixed 

salary  

• Customer service––hiring a subcontractor to do customer repair visits on an annual retainer 

basis rather than a per-visit basis  

Examples of decreasing fixed costs and increasing variable costs include: 

• Manufacturing––subcontracting a component to a supplier on a per-unit basis to avoid 

purchasing a machine with a high fixed depreciation cost  

• Marketing––changing a sales compensation plan from a fixed salary to percent of sales dollars 

basis  

• Customer service––hiring a subcontractor to do customer service on a per-visit basis rather than 

an annual retainer basis 

 

 

Gross margin vs Contribution Margin 
Gross margin  

o focuses on full cost 

 

Contribution margin  

o focuses only on variable cost to measures how much money a company is making for its 

products above the costs of acquiring or producing them.  

o main focus of CVP analysis 

 

Cost-Volume-Profit (CVP) Analysis 

A. Equation method  
 

Use the following notations:  

p = (Sales) Price per unit,  

q = quantity or volume of units  

vc/u = Variable Cost per unit  

VC = Total variable costs  

F = Total fixed costs 

Sales Revenue – Variable Costs – Fixed Costs = Profits 

 p*q - vc/u*q - F = Profit* 



*Breakeven point occurs when Revenues equal Expenses  

i.e. when profit = 0  (At break-even point, profit equals zero) 

To calculate ‘q’ required to breakeven, let Profit = 0 

p*q - vc/u*q - F = 0  

BREAK-EVEN POINT  

 level of production and sales at which total revenues = total costs  

 company has made neither a profit nor a loss 

 BEP helps determine when a business venture will be profitable 

 BEP shows a company how far sales can decline before a net loss will be incurred 

 BEP helps to assess the risk of loss 

B. Contribution margin method  
o Total Contribution Margin (TCM): Sales revenue – variable cost 

o Unit Contribution Margin (UCM): Unit selling price – Unit variable cost 

Break-even point in units sold (BEP units) = Fixed Costs ÷ UCM 

Break-even point in total sales dollar (BEP $) = Fixed Costs ÷ *CM ratio 

*CM ratio = Contribution margin÷ Revenue 

*CM ratio = (unit selling price – unit variable cost) ÷ Unit selling price 

 

C. CVP Graph / Graphical Method 

1. Graph Total Costs (Fixed & Variable) for the levels of sales units  

2. Graph Total Revenue for the levels of sales units  

3. Identify the point of intersection of Total Revenue and Total Cost lines – this is the breakeven point 

(where neither a profit nor a loss is made).  

4. Read from the graph either the Sales Volume in units (x axis) required to breakeven, or the Sales 

Revenue (y axis) required to breakeven.  

5. The graph can also be used to calculate the amount of profit (loss) that could be earned at a particular 

level of sales above (below) breakeven sales. (Measure the vertical distance between cost and revenue 

lines) 

 

 

Target Profit 

If, Sales ($ or units) > BEP ($ or units) → Profit  

If, Sales < BEP → Loss 



Unit sales to attain target profit =  
Fixed costs + ∗ Target profit

unit contribution margin
 

 

*Target profit (target operating income) = before-tax profit 

If require an after tax profit (net income)?  

→ Gross up the after tax profit to before tax profit 

Before tax profit = After tax profit ÷ (1-t)  OR  Before tax profit x (1-t) = After tax profit 

Unit sales to attain target profit =  
Fixed costs +  Before tax profit

unit contribution margin
 

 


