
Cost Accounting – ACCT 362/562

Cost Behavior and Uncertainty

The cost function,

total cost = fixed cost + variable cost

total cost = F + V*X

produces an estimate for what total costs should be at X number of units.  Unfortunately, in real life

there is always uncertainty, and what seems certain never comes to pass exactly as predicted.

For example, let’s say that the cost estimation equation is::

total cost = $5,000 + 12X

If you consider that the amount of activity X might be 1,000 units, then total estimated cost for 1,000

units is $17,000 (5,000 + 12*1,000).  Pretty simple, n'est-ce pas?

No, it isn’t that simple.  When the bills are tallied for 1,000 units of activity, it might turn out that fixed

costs this time happen to be $4,877 and variable costs vary between 11.75 per unit and 12.48 per unit

for a total amount spent on variable costs of $12,326.  So, despite estimating costs to be $17,000, it

turns out that when the job was actually done it cost $17,203.

The point of this section of notes is that if the distribution of possible outcomes is predictable, then you

can predict the probability that your estimate will be off by a certain amount.

We’ll assume, as do many out in the trenches, that the distribution of possible outcomes is normally

distributed.  What does this mean?  It means that the chances are high that an actual  outcome will

fairly close to the estimated amount and the chances are low that the actual outcome will be far away

from the estimated outcome.

The degree of closeness is measured by the standard deviation (standard error of the estimate if we are

dealing with smaller sample sizes).  Assuming a normal distribution, about 2/3 of possible outcomes

will be within one standard deviation (plus or minus) of the estimated amount, about 95% of possible

outcomes will be within two standard deviations (plus or minus) of the estimated amount, and about

99% of possible outcomes will be within three standard deviations (plus or minus) of the estimated

amount.
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Let’s return to our cost estimation equation and add an estimate of the standard deviation.

total cost = $5,000 + 12X

standard deviation = $300

As before, we’ll estimate total cost for X = 1,000 units, which is $17,000.  Now, we’ll estimate the

range for which we’re confident that our estimate will be accurate.  We can say that 68.3% of the time

in real life, the actual total cost will be within one standard deviation of the estimated $17,000.  In

other words, there is a 68.3% chance it will be between $17,300 (17,000 + 1*300) and $16,700 (17,000

– 1*300).  There is a 95.4% chance it will be within two standard deviations of the estimated amount. 

In other words, there is a 95.4% chance it will be between $17,600 (17,000 + 2*300) and $16,400

(17,000 – 2*300).  Managers need to know this stuff.

Let’s say that you decide to go ahead and produce 1,000 units.  When the bills are tallied, the total

amount spent is $17,203.  Is this overage a big deal?  Probably not, because a variation of $17,203 is

pretty normal, it is within one standard deviation of the estimated amount.

Z-Scores and the probability of a specific amount of cost 

You might remember that a Z-score is the number of standard deviations a number is away from

the mean, or average.  There are many business situations where you want to know the probability of a

high number.  For example, let’s say that the marketing manager comes to you with an order for 1,000

units of product.  He says, “I quoted the buyer a really low price, so I want to make sure our costs

won’t be above $17,300.  We need to make a profit, you know.”
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The first step is to compute a Z-score.  A Z-score (number of

standard deviations away from the average is a number.  Following

the formula from the box at right, we take $17,300 and subtract from

it the average expected number, $17,000 in this case.  The

difference, +$300, is divided by the standard deviation of 300.  Our

Z-score is +1.0.

Referring to the table of standard normal curve areas that was distributed in class, we can look up the

probability that the expected number is $17,300 (+1.0 standard deviations) or smaller.

Looking up +1.0 in the table of Z-scores, we see:

This means that if 1,000 units are produced, the probability of actual costs being $17,300 or lower is

0.8413.  This means that the probability of actual costs being greater than $17,300 is 0.1587 (1.0000 –

0.8413).  You tell this to the sales manager and he is satisfied with your answer.  He goes ahead and

accepts the order, 5/6 confident that an acceptable amount of profit will be realized.
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