	Welcome to the guided example for the self-study problem from Chapter 9 - Profit Planning: Cost-Volume-Profit Analysis

The requirements in this self-study problem will be asking to determine a breakeven point and the sales level needed to hit both a pretax and after-tax target profit level for a company that sells a single product.

	The requirements relate to two of the chapter’s learning objectives, applying cost volume profit analysis for breakeven planning and for profit planning.

With this information in mind, let’s look at the facts in the case.

	The company has a single product that sells for $5,595.  The cost of production includes materials of $899, direct labor of $233, and overhead costs that amount to $2,352,000 per year.  Additionally, requirement four states that the income tax rate for the company is 22%.

	So what are you asked to do with this information?  The first requirement is to calculate a contribution margin.  The contribution margin is necessary for the second requirement, the calculation of breakeven point in both units to be sold and total dollar value of sales.  

[bookmark: _GoBack]In the third requirement the company is expecting to increase the fixed costs and now desires to have a pretax profit level of $200,000 and you need to figure out how many units need to be sold to reach that target.  Finally, the fourth requirement incorporates income taxes and asks you to determine how many units must be sold to reach an after-tax target profit level.

	Before walking through the calculations it might be helpful to have a quick refresher on some of the formulas that will be used.  Contribution margin is equal to sales minus the variable costs.  The breakeven point in units is equal to the fixed cost divided by the unit contribution margin, while the breakeven point in revenue is equal to the fixed cost divided by the contribution margin percentage, where the contribution margin percentage is equal to the contribution margin divided by the sales price.  

To hit a pretax target profit level, the number of units will equal the fixed cost plus the pretax profit target level and the entire quantity is divided by the unit contribution margin.  Finally, to hit an after-tax profit target level, use fixed costs plus the pretax target profit level, and that whole amount is divided by the contribution margin, but you need to compute the pretax target profit level by converting the after-tax profit target into a pretax target.  The formula is after-tax target profit divided by one minus the tax rate.

	So now the actual calculations.
The unit contribution margin is equal to sales minus the variable costs, but those variable costs were not specifically identified in the fact pattern.  It was up to you to recognize that the direct materials of $899 and direct labor of $233 would be the variable costs.  The resulting contribution margin is $4,463.

The next requirement asks you to compute a breakeven point in units and then in dollars.  The breakeven point is the point at which profit is equal to zero, meaning that the goal is to have the total contribution margin from all units sold equal the total fixed costs.  Taking the total fixed costs and dividing by the contribution margin per unit, the result is 527 units.  This means that the total contribution margin from selling 527 units will be equal to the total fixed costs. There will be nothing left for profits, so the company will simply breakeven.

The calculation of breakeven in dollars can be done two ways.  Since you already know the breakeven point in units, the simplest method would be to multiply the number of breakeven units by the selling price per unit, which would yield total revenue of $2,948,565.  Of course, you had to have computed the breakeven point in units to use this method.  

The second approach to calculating the breakeven point in dollars is to divide the total fixed costs, not by the contribution margin per unit, but by the contribution margin percentage, and remember that the contribution margin percentage is equal to the contribution margin divided by the sales price.  The contribution margin percentage is close to, but not exactly equal to, 80%.  Now you face the age-old problem of deciding how far out to go before rounding off a number.  In this guided example the value was carried out six decimal places before rounding off, and resulted in a required sales level of $2,948,565.  If you choose to go out fewer decimal places before rounding off your expected sales level will be slightly different.

In the third requirement management is no longer content with simply breaking even, and a target profit level of $200,000 was selected.  Additionally, management plans to increase spending on fixed costs by 5% in order to make the product more attractive to customers.  The basic formula for calculating the target sales level in units has fixed costs and the target profit level of $200,000 in the numerator and the contribution margin is in the denominator.  Keep in mind, however, the need to compute a new fixed cost number to reflect the intended 5% increase.  The old fixed costs were $2,352,000 and the new fixed costs will be 5% higher, so multiply the old fixed costs by 1.05 to get the new fixed costs of $2,469,600.  This value can now be put into the numerator along with the target profit of $200,000 and the resulting calculation indicates that 590 units must be sold to hit the target profit level.

The fourth requirement incorporates a tax rate of 22%.  Assume that there is no change in the old fixed cost number but this time the target profit is $150,000 after taxes.  The first step in this calculation is to convert the after-tax target profit level into a pretax target profit level.  Once that is done, use the same formula that was used to solve requirement three.  

Converting an after-tax profit number into a pretax profit number simply involves dividing the after-tax target by one minus the tax rate which, in this case, is 22%.  The value of one minus the tax rate can be interpreted as the percentage of profit that is actually retained for the owners after taxes are considered.  In this fact pattern, that amount is 78%.  And so, in order to generate $150,000 of after-tax profits, there must be $192,308 of pretax profit.  You can now go back to the formula used to solve requirement three, in which the total fixed costs plus the target pretax profit is divided by the contribution margin, giving a result of 570 units, and completing the self-study problem requirements.

	Through the completion of this self-study problem you have demonstrated the ability to use fixed and variable cost information to determine a product’s contribution margin.  You were then able to use that information to calculate a breakeven point in both dollars and units and also determine the number of units that need to be sold to reach both a pretax and after-tax target profit level.



