                                   CHAPTER 3

                                 COST ANALYSIS

3-7   Mixed Costs  (10 minutes) 

1.  $72,380 fixed, $0.47 variable

      $96,820 - $90,240   =  $6,580/14,000 = $0.47  variable component

       52,000 - 38,000

    Fixed cost = total cost - total variable cost

Using the high volume,

Fixed cost = total cost - total variable cost

               =  $96,820 - (52,000 x $0.47)

               =  $96,820 - $24,440

               =  $72,380

Using the low volume,   

               =  $90,240 - (38,000 x $0.47)

               =  $90,240 - $17,860

               =  $72,380

2. $93,530    $72,380 + $0.47 x 45,000

3.  The controller wants to be able to predict costs, and also must take part in decisions about pricing, whether to accept particular types of business, and others.

3-8   Cost Behavior    (10 minutes)

1.  Variable component =  cost at high volume - cost at low volume   

                              high volume - low volume

     =      $29,840 - $21,150    =  $8,690/$220,000  =  0.0395, or 3.95%

          $560,000  - $340,000 

Fixed component =  Total cost - variable cost,  using the high volume,

 F  =    $29,840  - (0.0395 x $560,000)

 F  =    $29,840  -  $22,120

 F  =    $7,720

2.  Lotus 1-2-3 output follows.

                      Regression Output:

             Constant                         11928.34

             Std Err of Y Est                 1829.528

             R Squared                        0.613402

             No. of Observations                     9

             Degrees of Freedom                      7

             X Coefficient(s)     0.029016

             Std Err of Coef.     0.008706

The results are quite different.  The regression line is $11,920 + 0.029 x sales as opposed to $7,720 + 0.0395 x sales.  The fixed component is higher and the variable component lower than the high-low method gives.  The high and low observations appear to be non-representative of the entire set.  Of course, its reliance on two observations is a major weakness of the high-low method.

3.  The equation is reasonably good.  An r2 of .613 and a standard error of $1,830 are decent measures of goodness of fit.  Given that service revenues average nearly $450,000, the average predicted cost will be about $25,000, so 68% of observations should be within $1,830, or about 7.4%.

3-9  Cost Analysis, High-Low Method  (20 minutes)

1. 

                                       Cost of               

                                      Goods Sold    Selling   Administrative 

Cost at high volume                    $54,000      $ 8,800       $9,400 

Cost at low volume                      48,000        8,500        9,200 

Change in cost                         $ 6,000      $   300       $  200 

Divided by change in volume            $10,000      $10,000      $10,000 

Equals variable cost percentage             60%           3%           2% 

Total cost at sales of $90,000         $54,000      $ 8,800      $ 9,400  Variable cost portion ($90,000 x 

  variable cost percentage)             54,000        2,700        1,800 

Fixed portion of cost                  $    --      $ 6,100      $ 7,600
2.                                 Income Statement

     Sales                                          $100,000 

     Variable costs:

       Cost of goods sold at 60%           $60,000 

       Selling expenses at 3%                3,000

       Administrative expenses at 2%         2,000
     Total variable costs at 65%                      65,000
     Contribution margin at 35%                       35,000

     Fixed costs:

       Selling                             $6,100

       Administrative                       7,600
     Total fixed costs                                13,700
     Income                                         $ 21,300
3-10 Understanding Regression Results  (10-15 minutes)

    The memorandum should contain the following major points.

    The equation tells us that part-time consultants cost has a fixed component of $28,331 per month and a variable component of $0.1647 per dollar of consulting revenue. Therefore, to predict the cost, we multiply expected revenue by $0.1647 and add $28,331.  For example, at $900,000,

    Y = $28,331 + ($0.1647 x $900,000)  = $176,561

    The slope tells us the variable component of the cost, so we can use it to determine the probable increase (or decrease) in costs that would accompany an increase (or decrease) in business.

    The coefficient of determination, r2 of 0.6181, or 61.81%, is the percentage of the variation in part-time consultants cost that is associated with changes in revenue.  The value is relatively high for such data and so indicates that the fit is good.                                     

    The standard error of the estimate, Se, tells us how close our predictions are likely to be to the actual results.  In this case, we expect predictions to be within $10,113 about 68% of the time, and within $20,226 (2 x $10,113) about 95% of the time.  (This is a bit rough and does not tell us the confidence interval for a single prediction but for the average.  This point is probably not important to most classes.) 

    It is also helpful to understand what the results do not tell you.  The equation is not necessarily the best available.  Some other factor might predict better.  Multiple regression with some other factors might give better results in the form of a higher r-squared and a lower standard error. 

    The intercept, $28,331, is not the estimate of total cost at zero revenue. The data were collected in the range of $800,000 to $1,200,000, and it is unsafe to extrapolate outside that range.

3-16   Cost Behavior Graphs  (15 minutes)

    Unofficial answers to this CPA problem are as follows:

1.  C    2.  F    3.  K    4.  B    5.  A    6.  D    7.  J    8.  E or H  9.  L  (Item 9 is different from the original CPA problem.)  10.  G

    Many of the answers assume that the use of the cost element is at least partly variable with production.  Item 3 is an example.  The cost of water as the use of water increases is described by graph K.  It is assumed that increases in production cause proportional increases in the amount of water consumed.  It is possible, but unlikely, that the use of water is relatively constant whatever production is.  It is also possible that 1,000,000 gallons or more is the base amount, with additional water being related to production.  

    Note You might wish to point out that graph J is technically incorrect because the cost is discontinuous, jumping from one level to another.  This poses no real problem in a practical situation because the portions of discontinuity are quite small.  In this case, a single machine-hour at the breaking point gives the jumps, and it is unlikely that any company could be so precise in its hiring practices.

    Some students will wonder why the second segment of the line in graph H (item 8) tilts upward instead of being parallel to the horizontal axis.  The reason seems to be that although the labor force is "constant in number," it could be changing in composition because of turnover.  It is also possible that some workers earn annual wages of less than $8,500.  Graph E is a good answer if (a) there is no turnover and all workers earning more than $8,500.

such as the following.

    $100 - $25 - (15% x $100) = $60  new contribution margin, same as now

    ($5,000 + $4,000)/$60 = 150 

The proposed agreement gives Ms. Posey the same total compensation at the $100 selling price.  At higher selling prices Ms. Posey will take a larger share.  In all likelihood, Tina will raise prices in the future, making the proposed arrangement more attractive to Ms. Posey, less attractive to Tina.

at low activity because there is then more time for performing the work.  

1.  $268,124,  $61,424 + ($2.067 x 100,000)

3-23  Review Problem, Including Income Taxes  (35-40 minutes)

1.  $10  ($500,000 sales/50,000 units)

2.  $2.50  ($10 selling price - $7.50 variable cost)

3.  24,000 units ($60,000 fixed costs/$2.50 contribution margin

4.  $7,500 (3,000 units x $2.50 contribution margin per unit)

5.  48,000 units  ($60,000 target profit + $60,000 fixed costs)/$2.50

6.  $400,000  $60,000 fixed costs/(25% contribution margin - 10% ROS)

7.  54,000 units

    Desired after-tax profit                  $ 45,000

    Divided by 60% = pre-tax profit           $ 75,000

    Fixed costs                                 60,000
    Required contribution margin              $135,000

    Divided by $2.50 unit CM =                  54,000 units

8.  60,000 units

    Desired after-tax return                       9%

    Divided by 60% = pre-tax return               15%

    Sales =    $60,000/(25% - 15%)

          =    $600,000

    $600,000/$10 selling price = 60,000 units

9.  $10.20 per unit

    Desired after-tax profit                    $ 45,000

    Divided by 1 - tax rate                         0.60

    Required pre-tax profit                     $ 75,000

    Fixed costs                                   60,000
    Required contribution margin                $135,000

    Divided by unit volume                        50,000

    Equals required unit contribution margin    $   2.70

    Plus variable cost                              7.50
    Selling price                               $  10.20

10.  $10.36 per unit, let P = selling price

      50,000P - 50,000 x $7.50 - $60,000 = 0.16P x 50,000

                                       P = $10.357

11.  $625,000

     Contribution margin,  $10.00 - ($7.50 + $0.50)               $2.00

     Contribution margin percentage,  $2/$10                         20%

     Required contribution margin, $60,000 + $65,000           $125,000

     Divided by 20% equals required sales                      $625,000

3-24  Cost Formula, High-Low Method  (5 minutes)

    The variable cost rate is about 5.2% of sales, and fixed costs are about $412.

                                    Sales              Wages
    High                           $18,100            $1,350

    Low                              5,050               675
    Difference                     $13,050            $  675

    Change in cost divided by change in volume  ($675/$13,050) = 5.2% rounded

Substituting 5.2% in the total cost formula at the low volume level:

       Fixed costs + Variable costs = Total costs

             F     + 5.2% x $5,050 =  $675

                                 F =  $412 rounded

    more weeks and committed to more part-time help (who had to be paid!).  Similarly, the facts given about the period with $1,950 sales suggest that that level of volume is below the relevant range and should be disregarded.

3-27  Regression Analysis  (15 minutes)

    The point here is that observations are so widely scattered that the regression equation is virtually worthless.  The r2 is 0.019.  Because regression analysis always gives an equation (unless the independent variable has the same value for every observation), people sometimes count on it more than is desirable.  The following Lotus 1-2-3 output provides relevant measures.

             Regression Output:

    Constant                   262203.3

    Std Err of Y Est           48652.19

    R Squared                  0.018926

    No. of Observations               9

    Degrees of Freedom                7

    X Coefficient(s)  13.19612

    Std Err of Coef.  35.91026

Notice also that with a standard error of the regression equation of $48,652, the 68% confidence interval is very wide.

3-28  Alternative CVP Graph   (15 minutes)
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2.  Any conclusion must be tentative because we do not know how the volumes are likely to behave under each alternative.  For instance, we can see that alternative 3 is always superior to alternative 1 so long as volume is the same for each, but we have no information about volumes.  (Notice that alternatives 1 and 3 both have $8 contribution margins, giving them parallel lines with the $60,000 difference in fixed costs serving to place the lines.) It is possible to conclude that if volumes are expected to be equal under all of the alternatives, 3 is better than 1 and 2 is best if there is little likelihood of volume being less than 30,000 units.  We cannot say this without the assumption of equal volumes.

    The managers must have some ideas about the likely volumes under each alternative, and the analysis can help them to decide.  It can also help to generate ideas about the relative risk and return of each.  Alternative 2 offers the highest potential returns because of its $12 contribution margin, but its high fixed costs also give it the potential for the highest losses.

 4,000    

                                        x 

                                    x 

 3,000                         x  x 

          __________________________________________________________

            1,000      2,000      3,000      4,000      5,000     6,000 

                                      Hours 

3-33  CVP Analysis for an Airline   (25 minutes)

1.  20,000 passengers or 53.33% of capacity of 37,500 

    Fixed costs: 

      Overall per month                                       $  130,000 

      Flight costs at 250 flights (250 x $4,000)               1,000,000 

        Total fixed costs                                      1,130,000 

    Desired profit                                                70,000 

    Required contribution margin                              $1,200,000 

      Divided by per-passenger CM ($66 - $6)                  $       60 

    Number of passengers required                                 20,000 

      Divided by capacity (250 x 150)                             37,500 

     Equals percentage of capacity required                        53.33% 

2.  16,667 passengers or 55.56% of capacity of 30,000 

Fixed costs: 

      Overall per month                                       $  130,000 

      Flight costs for 200 flights (200 x $4,000)                800,000 

        Total                                                    930,000 

    Desired profit                                                70,000 

    Required contribution margin                              $1,000,000 

      Divided by per-passenger CM ($66 - $6)                  $       60 

    Number of passengers required                                 16,667 

      Divided by capacity (200 x 150)                             30,000 

    Equals percentage of capacity                                 55.56% 

3.  Flight costs are an example of a cost that varies with an activity other than sales.  The flight cost is fixed from the point of view of a specific flight, but is variable with the number of flights.

4.  The most obvious characteristic of the airline's cost structure is the high level of fixed costs.  For such companies, volume is the key to successful operations.  For example, with the data given in requirement 1, the break-even point is 18,833 passengers, or 50.22% of capacity.

     [$130,000 + (250 x 4,000)]/($66 - $6)

Thus, an increase of slightly over three percentage points (53.33% - 50.22%) in capacity utilization produces a $70,000 change in profit.  This is an increase of only 1,167 passengers.  Another increase of 1,167 passengers doubles profit to $140,000.
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