COST BEHAVIOR
We classify the behavior of a cost in relation to how the total cost reacts to changes in volume/activity within the relevant range. The relevant range is the range of activities in which the assumptions of fixed and variable costs are valid. It represents a small portion of the economist’s cost curve which is nearly straight a straight line. There are three basic types of cost behaviors: fixed, mixed, and variable. 

Fixed cost totals stay the same regardless of how many units are produced. Fixed costs per unit decrease as more units are produced. Insurance and property taxes are fixed costs.

Variable cost totals increase in direct proportion to the number of units produced. Variable costs per unit stay the same as more units are produced. Direct materials, direct labor, and cleaning supplies used in a car wash are variable costs.
Mixed cost totals increase as the number of units increase, but not in direct proportion to the number of units produced. Mixed costs per unit decrease as more units are produced, but not in direct proportion to the number of units produced. Mixed costs include both a variable and a fixed portion. Utility costs are mixed costs.

In order to plan, we need to be able to separate costs by behavior--into variable and fixed costs. There are three ways we can divide mixed costs: scattergraph, high-low, and regression analysis. 
Scattergraph: We prepare a graph of activities for the past few periods. The x-axis shows the units of activity. The y-axis shows costs. After plotting data, try to draw a straight line through the points that best represents their activities. Then find the formula for that line such that Total costs = Fixed costs per period + (Variable costs per unit times units produced). TC = FC + VCU(x). Or in algebraic terms, y = a + bx. The slope of the line is the variable cost per unit. The line intersects the y-axis at the level of the total fixed costs per period.  

This is a relatively easy method using graph paper, a graphing calculator, or a computer. It can indicate whether there is a causal relationship between the activity and the costs. Our goal is to find an activity that directly causes a change in costs as it changes. If the plotted data points don’t fit into a straight line pattern fairly easily, the relationship is not good and we should probably choose another activity to predict costs.

The main drawback with this method is that the line that you draw through the points will most likely be different from the lines that others draw. The formula calculated for the line (and that we then use to predict costs) might not be the same for everyone looking at the data.
High-Low: This method calculates the formula using data from just two points—the period of time with the highest activity and the  one with the lowest activity.

Step 1: Choose the periods of time with the highest and the lowest units of activity. Then find the costs related to those two time periods—even if some other period has a higher or lower unit of activity. We’re drawing a straight line between two points based on units of activity.

Step 2: Find the variable cost per unit (VCU) using the data from the two points selected. VCU = (High cost – low cost) divided by (High units of activity – Low units of activity). This gives us the slope of the formula line. You may recognize this as “Rise” over “Run” from a math class.
Step 3: Using the data from either the high point or the low point selected in step 1, calculate the fixed cost per period with this formula: TC = FC + VCU(units produced). Solve for FC. You know the total cost for each point and can calculate the VCU(units) using the VCU calculated in part 2 and the number of units of activity for the designated period.

You can now write the formula for total costs with the FC per period calculated in step 3 and the VCU calculated in step 2 and use that formula to predict future periods’ costs given a specific level of activity.  TC = TFC + VCU(x), where “x” is the number of units produced.
High-Low is quick and easy. Everyone uses the same two points, so everyone’s formula is the same. (Please note that if there is an outlier in the data—something that falls well outside the pattern of data as shown on a scattergraph—it should not be used as a high or low point, but, rather, it should be thrown away.

The problem with High-Low is that the points chosen may not be the best representatives of the data which will not give a very good formula for predicting future costs.

Regression analysis: This method uses the statistical process of regression analysis to calculate the formula for the line. It is the most accurate prediction method, but it is more difficult to use (unless you have access to a computer). It can be done fairly easily using Excel or other spreadsheet software.
We will use High-Low in class.

	Month
	Maintenance Cost
	Machine Hours

	January
	16,900
	5,600

	February
	13,900
	4,500

	March
	10,900
	3,800

	April
	11,450
	3,700

	May
	13,050
	4,215

	June
	16,990
	4,980


Step 1: Choose the months with the highest and lowest machine hours (the activity) and find the related costs. 


Low:
April

3,700 MH
$11,450

High:
January

5,600 MH
$16,900

Note that even though June has higher costs, we don’t use that data because June does not have the highest number of machine hours. Look for the highest and lowest points based on activity. Don’t look for the highest and lowest costs. 
Step 2: Calculate the VC per unit with the data from the high and low periods.


VCU = ($16,900 - $11,450) / (5,600 – 3,700) = $5,450 / 1,900 = $2.8684 per MH

Step 3: Calculate the FC per month.


If the high month is used: $16,900 = FC + ($2.8684 x 5,600) 
FC = $837

If the low month is used: $11,450 = FC + ($2.8684 x 3,700)
FC = $837
Note: the FC may not always be the same for the high month calculation as it is for the low month calculation because of rounding. I used 4 decimal places for the VCU to get this to round to the same total per month.

You now have a formula to predict costs: TC = $837 + ($2.8684 x MH)

If next month you believe that 4,600 machine hours will be worked, the total cost would be about


TC = $837 + ($2.8684 x 4,600) = $837 + $13,195 = $14,032

