Lecture 30
Cost-Volume-Profit Relationship


Cost Equation:

Total Costs = Total Variable Costs + Total Fixed Costs

Total Costs = (Variable Costs Per Unit times Volume) + Total Fixed Costs


Profit / Loss Equation:

Sales – Total Costs = Operating Income

Sales – Total VC – Total FC = Operating Income

(Sales Price Per Unit x Units Sold) – (VC Per Unit x Units Sold) – Fixed Costs = Operating Income


Contribution Margin:

Sales – Total VC = Total Contribution Margin ($)

Contribution Margin per Unit x Units Sold = Total Contribution Margin ($)

Sales Price per unit – Variable Costs per unit = Contribution Margin per Unit

Contribution Margin / Sales = Contribution Margin Ratio
 

Break-Even Equation:

Sales – Total VC – Total FC = Operating Income  

Sales – Total VC – Total FC = 0 																Break Even Point

Sales – Total VC = Total FC  																	Break Even Point

Contribution Margin = Total FC      															Break Even Point

Contribution Margin per Unit x Units Sold = Total Fixed Costs     					Break Even Point


Break Even in Volume (units) = Total Fixed Costs / Contribution Margin per Unit

or

Break Even in $ (sales revenue) = Total Fixed Costs / Contribution Margin Ratio

Target Profit Equation:

If company wants to know how much sales volume or sales $ they need to earn a certain “target profit”, then just add the target profit to the numerator of break-even equations: 

Target Profit in Volume (units) = (Total Fixed Costs + Target Profit) / Contrib. Margin per Unit
or

Target Profit in $ (sales revenue) = (Total Fixed Costs + Target Profit) / Contrib. Margin Ratio


Break-even Analysis for a Company with Multiple Products:

Break Even in Volume (units) = Total Fixed Costs / Weighted Average Contrib. Margin per Unit

or

Break Even in $ (sales revenue) = Total Fixed Costs /Weighted Average Contrib. Margin Ratio
Break-even in units or sales $ is then allocated to each product by using the sales mix 

Sales mix is the relative proportion of each product’s sales to overall sales.

To find Target Profit estimates for a company with multiple products, you would add the Target Profit amount to Fixed Costs in the above equation the same as if the company had one product

Margin of Safety

Margin of Safety is the excess of budgeted (or actual) sales dollars over break even sales dollars.  It is a measurement of risk for a company related to the ability to break even or not break even.  The greater a company’s margin of safety, the less risk of a company not breaking even and thus the less risk of losing money.

Operating Leverage

[bookmark: _GoBack]Operating leverage is the extent by which a company uses fixed costs in the cost structure.  The greater the percentage of fixed costs to sales (and the less the percentage of variable costs), the more highly leveraged the company is.  With highly leveraged companies, any change in sales results in a significant change to operating income.

	Operating Leverage Factor (at any given sales level) = 
Contribution Margin / Operating Income

The Operating Leverage Factor is a measure of how a percentage change in sales (at any given sales level) will affect operating income.  For example, if the operating leverage factor is 5 where sales = $100,000, then a 20% increase in sales will result in a 100% (5 x 20%) increase to income.
