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ABSTRACT 

The purpose of this paper is to compare cost estimates derived from the ‘high-low’ method against cost estimates 

derived from conventional regression analysis. These methods were applied to a common set of data (that contained 

some variation in monthly fixed costs) to determine which method would produce the more accurate results. Excel 

was used to compare the results. Tables and figures are available from the author.   
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INTRODUCTION 
In Cost Accounting, there are various methods for estimating overall costs of an activity. The goal of such analysis 

is to separate fixed and variable costs and then, given a volume of an activity, estimate the amount of each cost. In 

most cases, the total costs cannot be precisely calculated given a specific level of activity. Therefore, the best any 

cost accounting system can hope to accomplish is developing a method that will produce the most accurate estimate 

possible. One such method is called the ‘high-low’ cost estimation method. It is called ‘high-low’ because the 

estimate is based on the difference in costs between the highest and lowest levels of activity realized throughout the 

year. A more accurate method is the use of statistical regression analysis. This study seeks to examine the difference 

in accuracy between ‘high-low’ and regression analysis as well as explain how statistical analysis can be carried out 

and performed in Excel. Excel has many built-in features that are underutilized or not utilized at all. Statistical 

analysis is one of them. 

Activities can be defined as anything that can be related to costs incurred. For example, a company that specializes 

in manufacturing products, may measure activity in terms of machine hours incurred. A restaurant may measure 

activity in terms of labor hours worked by its employees. Provided that a cost varies with changes in levels of 

activity a relationship between activity and costs can be assumed to exist. In many cases the impact that activity 

level changes have on total costs isn’t a precise relationship. However, it is vital that businesses understand the 

relationship between their activity level and total costs incurred because it provides the information needed to set 

prices charged to customers. If costs are calculated incorrectly, it could result in either overcharging or 

undercharging the customer. Neither scenario is optimal. Undercharging a customer could lead to a net loss and the 

demise of a business. Overcharging the customer could lead to lost business (due to non-competitive prices) and a 

surplus of unsold inventory and ultimately the demise of a business. Therefore, cost estimation is vital to a 

company’s survival. 

 

Total costs are comprised of two key elements: fixed costs and variable costs. Fixed costs are those costs that do not 

change in direct proportion to changes in activity level. In many businesses, these activities take place regardless if 

any activity takes place at all. Fixed costs are comprised of costs that cannot be changed. For example, a warehouse 

company may use units processed as a measure of activity level. The fixed costs in that scenario could include the 

amount of rent and insurance being paid on the warehouse facility. If zero units are processed, it would not change 

the amount of fixed costs incurred. Some fixed costs are completely fixed and not subject to change, but there are 

some fixed costs that may be subject to slight variation per month, such as insurance rates. For example, suppose 

vehicle insurance expense for a company is $1,000 per month. This cost would remain unchanged throughout the 

year provided none of the company’s vehicles are involved in an accident. If an accident does occur, it would lead to 

an increase in the monthly insurance rate. 

 

Variable costs do change in direct proportion to changes in activity level. If no activity took place, there would be no 

variable costs. Variable costs are comprised of costs that can be changed in total. Using the warehouse company 

example, variable costs could include hourly wages of employees and maintenance hours required to keep lifting 

equipment in working order. Starting with the first unit processed, variable costs will be incurred and will increase 

in direct proportion to the number of units (i.e. level of activity) processed.  
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Cost accounting activities that take place in actual businesses are typically more complex than simply identifying 

what constitutes variable and fixed costs. There are also other factors involved that cannot be readily identified. For 

example, if a company delivers products, the cost of gasoline would have an impact on the amount of total costs 

incurred. The amount of gasoline used would be a variable cost. In most cases the more miles driven by delivery 

trucks, the higher the cost of gasoline. However, since gasoline prices change on a regular basis, it can have a non-

linear impact on total gasoline costs for a month. For example, due to a decrease in gasoline prices, a company may 

have a lower gasoline cost for that month despite driving more miles. In addition, the lower gasoline cost could lead 

the company to driving more miles than normal to take advantage of the lower price. 

 

If total costs are calculated monthly, small changes in variable, and even fixed costs could create a situation where 

two months have the same level of activity but different total costs. Cost accounting relies heavily of cost estimates 

and expected levels of activity. Even if the expected level of activity for a year is attained, there will always be a 

difference between actual and expected costs. For a complex business, it would be virtually impossible to predict 

actual costs exactly. Such accuracy is unrealistic and isn’t expected. Sometimes actual costs will be greater than 

expected costs at a given activity level and in other situations expected costs will be greater than actual costs at a 

given activity level. The goal is to estimate total costs as accurately as possible and minimize the difference between 

expected costs and actual costs. 

 

DATA 

This study uses numbers provided in an example by RTS Financial (2017). 

 

Cost Behavior in a Trucking Company: 

According to RTS Financial (2017) it is imperative that trucking companies know the cost per mile of operating 

their trucks. If that number is calculated incorrectly, it can easily lead to a company’s failure due to the highly 

competitive nature of the market. RTS Financial (2017) describes the nature of fixed and variable costs in a trucking 

company (Chuck’s Trucks). The following tables are taken directly from RTS’ analysis (the only difference is that 

driver salaries are included as part of fixed costs as opposed to being treated as a separate category): 

 

The first step in cost estimation is identifying all the costs (Tables 1). The next step is estimating those costs and the 

final step is estimating total costs anticipated at different levels of activity. In this case, the costs are only for the 

month of August. Total variable costs in that month were $3,665 and total fixed costs were $7,320. The total cost of 

$10,985 was associated with an activity level of 10,000 miles. These numbers will be used to calculate a cost 

scenario which covers one year (with August being used as January’s numbers). 

 

                                                           Table 1 – Costs per Month by Category 
To 

translate these numbers into a series of monthly costs, the following steps were taken: First, each variable cost 

category was assigned a range of variation. For example, fuel may vary +20% or -20% from the previous month. 

The feature for generating a random number between +20% and minus 20% was used in Excel (@randbetween). 

Each variation range was applied to each category (Table 2). 
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                             Table 2 – Monthly Variation Rates per Cost Category 

 
 

The same step was taken with fixed costs with the only difference being that three fixed cost variables were assigned 

a +/- 10% rate of variation. Using these rates of variation, monthly fixed costs were randomly generated. Most fixed 

costs do not change, but in this example, it’s reasonable to assume some tiny variation in fixed costs occur (Table 2).  

The total costs for each month were calculated using the variation rates given above. (Note: January reflects the 

amounts in the example for August without any changes applied).  

 

                                                              Table 3 – Variable Costs per Month  

 
 

                                                                  Table 4 – Fixed Costs per Month  

 
 

As can be seen in Tables 3 and 4, by applying various random fluctuations to the costs, each month resulted in 

unique total variable and fixed costs. Most of the costs incurred by Chucks Trucks are variable costs. This example 

poses a natural obstacle to the high-low method in terms of providing accuracy. The high-low method determines a 

variable rate to apply to activity levels. However, in this example, the average variable costs per month are $4,143 

with a standard deviation of $366 while fixed costs average $7,323 with a standard deviation of $184. The high-low 

method determines a set fixed cost per month, but in this example fixed costs vary slightly per month. 

The next step was to adjust the amount of variable costs per month (which includes different levels of cost variation 

per category) into an amount that would reflect total mileage. To calculate total mileage per month, random mileage 
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was calculated for each month by applying a different range (i.e. ceiling and floor). This resulted in a pattern of 

miles driven that followed an activity pattern in which the months with the highest miles would be at the beginning 

and end of each year. Those mileage amounts are in the table below: 

                     Table 5 - Randomly Generated Mileage Amounts Per Month 

 

 

 

 

 

 

 

The amounts in Tables 4 & 5 were then applied to the monthly costs calculated using randomly generated numbers. 

These monthly costs were then converted into a final total cost per month by dividing the variable costs per month 

by 10,000 miles. This converted total variable costs into a rate per 10,000 miles. These rates were then multiplied by 

total mileage per month to arrive at a variable cost which was directly related to mileage activity. This adjusted 

variable cost was then added to the fixed costs for that month to arrive at a total cost for the month (Table 6). 

 

                                Table 6 – Adjusted Actual Cost per Month Adjusted for Mileage Activity 

 

 

RESULTS 

Now that a set of data was developed containing sufficient random cost behavior, the first step is to calculate a 

variable rate and fixed cost using the high-low method: 

 

The month with the highest activity is February. The month with the lowest activity is August. Using the $.27 

variable rate, the variable costs for February (14,059 x $.27) are $3,845 and the variable costs for August (8,402 x 

$.27) are $2,298. Using these amounts, fixed cost is $8,661. For February: $12,506 total cost - $3,845 variable costs 

= $8,661 fixed cost. For August: $10,959 total cost - $2,298 variable costs = $8,661 fixed cost. 

  

The fixed cost amount produced by the high-low method is $8,661. This is significantly different than $7,323 actual 

average fixed cost amount per month. If the high-low method is applied to each month, it produces the following 

results (Table 7): 
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                                              Table 7 – High-Low Method Results          

 

The total amount estimated by the high-low method was $2,503 less than the actual total amount. On average, the 

high-low method produced an amount that was $209 less than actual. The standard deviation was $456. This is 

represented in Exhibit 1. 

 

 

 
                          

The next step is using Regression analysis in Excel. This function can be found under Data -> Data Analysis.  
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                            Exhibit 2 – Choosing Independent and Dependent Variables for Regression Analysis 

 

 

 

 

 

 

 

 

 

 

The independent variable in this analysis is Activity per Miles (y range). The dependent variable is Total Cost (x 

range). Exhibit 2 shows how these variables are specified. 

 

                                                                 Table 8 – Excel Regression Output

 

Per Table 8, the output didn’t produce a very high Multiple R (Correlation Coefficient) and the low R Square 

indicates that activity doesn’t explain the proportional changes to total costs very well. Regression analysis produces 

the following equation to predict expenses based on miles:  = .32 Miles + $8,349 = Total Cost 

                                 Table 9 – Regression Analysis Results
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The total amount estimated by regression analysis was $242 more than the actual total amount. On average, 

regression analysis produced an amount that was $20 more than actual. The standard deviation was $449. This is 

represented in Exhibit 3. 

 

              

 

CONCLUSIONS 

Both methods produced results that were close to actual. Unfortunately, neither method was able to accurately 

capture the total amount of fixed costs. Average fixed cost was $7,323. The high-low method resulted in a fixed cost 

of $8,661. Regression analysis produced a fixed cost of $8,349. Therefore, regression was $312 closer in terms of 

fixed cost. 

Overall, the total difference between the total amount predicted by regression analysis was only $242 more than the 

total actual costs. Monthly, it predicted costs that were on average, only $20 more than actual. The difference 

between the total costs predicted by high-low was $2,503 less than actual. On average, high-low produced monthly 

cost predictions that were $209 less than actual. The monthly standard deviation between high-low and regression 

predictions and actual costs were $456 and $449 respectively. Exhibit 5 shows that regression produced higher 

estimates than actual at the beginning of the year and lower estimates than actual at the end of the year. High-low 

produced results very close to actual at the beginning of the year, but its results diverged quite a bit at the end of the 

year. Overall, regression was the better method as it produced a much closer overall result ($242 total difference).       

 

The ‘high-low’ method is popular due to its ease of use. However, in some situations where there is considerable 

cost variation, it may not be the best method to use. Regression makes up for some deficiencies created by the ‘high-

low’ method but not all of them. In some cases, it may be best to use estimates based on individual monthly costs 

rather than develop generalized estimates for the entire year.                   
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