9-44  CVP Analysis; Uncertainty/Sensitivity Analysis

1. In order to break even, during the first year of operations, 3,649 clients (rounded up) must visit the law office being considered by Don Carson and his colleagues as calculated below. 
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	Breakeven Calculation:

	$0 = Total revenue − variable cost (supplies) − fixed cost (from above)

      $0 = (Initial consultation fees + Settlement fees) − VC − F

$0 = ($30Q + ($15,000 × 0.3 × 0.2) × Q) − $10Q − $3,356,240

Q = $3,356,240 ÷$900 =3,649clients per year (rounded up)

2. Based on the report of the marketing consultant, the expected number of new clients during the first year is 12,600 as calculated below.  Therefore, it is entirely feasible for the law office to break even during the first year of operations as the breakeven point is 3,649 clients (see above).
Expected value = (10 × 0.10) + (20 × 0.30) + (40 × 0.40) + (60 × 0.20)

	= 35 clients per day

	= 35 × 360 days = 12,600clients in year 1


Since there is uncertainty in the prediction of the number of clients per year, based on a probability distribution, further sensitivity analysis should be considered, with the objective of determining the potential loss if in fact the number of clients falls short of the forecast.

3.	Sensitivity Analysis: Sensitivity analysis is used to deal more effectively with uncertainty or risk. Sensitivity analysis is a "what-if” type of analysis used to determine the outcomes if any parameters change from the initial assumptions. For example, revenues or costs could be changed from the initial assumptions and a new break-even sales volume calculated. 

The availability of spreadsheet software has made it very quick and easy to compute the impact of changing one or more assumptions in a financial model. At least three factors that make sensitivity analysis prevalent in decision making include the following:

· As the business environment is becoming more dynamic and competitive, sensitivity analysis provides management with an understanding of the impact of changes in the environment.  The increased emphasis on productivity, competitive marketplace, changing consumer demand, shorter product life cycle times, and faster obsolescence of technology makes sensitivity analysis more prevalent.

· Sensitivity analysis aids management in identifying the key variables and assumptions, so the variables can be monitored or a decision made to obtain additional information.

The use of probability distributions to determine expected values is an excellent way to conduct a sensitivity analysis.  This approach allows Carson to see the distribution of costs and profits, as they are affected by the distribution of potential demand (number of clients). Carson can enhance this analysis by using standard deviations to measure the dispersion of the distributions, as a means to get at the degree of uncertainty–higher standard deviations for greater uncertain



4. Basic simulation analysis using the NORMDIST function in Excel:

a. probability that the firm will at least breakeven, given normally distributed operating income and a standard deviation of $5,000,000, is ~ 95%:

[image: ]
[image: ]



	












[image: ]
[image: ]



[image: ]
image6.emf
        What the above result shows, in conjunction with the result from part (c) above, is that if 

        operating incomes are normally distributed around the mean, then the probabilityof generating

        an operating income of at least the mean value is unaffected. Note, however, that the size of

        the standard deviation of operating income does affect the size of the confidence interval 

        around a given targeted value. Note, too, that for a given standardard deviation of 

        operating income, a change in the standard deviation of operating incomes would affect the 

        probability of generating a given targeted level of operating income. For example, assume a 

        targeted operating income of $10,000,000. Given the assumptions in ( c) above, the probability

        of generating at least this income is 36.21%; under the situation reflected in (d), the probability

        drops to 24.02%. 
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    First-year fixed expenses:

            advertising $500,000

            rent (6,000 x $48) $288,000

            property insurance $22,000

            utilities $32,000

            malpractice insurance $180,000

            depreciation--office equipment $15,000

            wages & fringe benefits:

                 regular wages (@360 days and 16 hours/day) $1,641,600

                 overtime wages 15,000

                 fringe benefits on total wages  662,640

                                         total = $3,356,240
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        Operating Income Information

        standard deviation of op. income = $5,000,000(given)

               target pre-tax profit level = $0(given)

        mean (expected) value:

                mean expected # new clients = 12,600                    (above, Part 2)

                contribution margin per new client = $920

                incremental fixed costs = $3,356,240(above, Part 1)

                expected value of incr. op. income = $8,235,760(i.e., [cm/unit x mean # of new clients]

  - incremental fixed costs)

       probability of at least breaking even = 1 - probability of $0 profit

                                                               =  95.023660%

       The expected operating income for year one is $8,235,760. If, as assumed here, the standard

       deviation of operating income is $5,000,000, then it seems entirely reasonable that there is 

       little probability (~5%) that the company would experience an operating loss on new-client 

       acquisitions in year one. Note that on a standard normal curve, the breakeven point ($0 of 

       operating income) is 1.647 standard deviations below the mean. The area under the standard normal 

       curve from -1.647 standard deviations to the mean is approximately 45%. Thus, the area from 

       -1.647 standard deviations below the mean to positive infinity is approximately 95%. 
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   b. probability that the firm will generate at least $3,235,760 of incremental operating

       income in year one (from new-client acquisitions):

       standard deviation of operating income = $5,000,000(given)

       target profit level = $3,235,760(given)

       expected values:

           incremental fixed costs = $3,356,240(above, Part 1)

           new number of clients = 12,600                    (above, Part 2)

           contribution margin per new client = $920

           incremental operating income = $8,235,760

        probability of generating at least $3,235,760 of incremental operating income

                                                           = 1 - cumulative probability of op. income to $3,235,760

                                                           = 84.13%

       Given the above information, the above result makes sense: the target profit ($3,235,760) is 

       one standard deviation below the mean value ($8,235,760). The area to the right of the expected

       value ($8,235,760) = 50%. The area represented by 1/2 standard deviation below the mean is equal to

       approximately 34% (i.e., 1/2 x 68%). Thus, the combined probability = 50% + 34% 

=

 84%. 
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   c. Given a standard deviation of operating income of $5,000,000 and an expected value of 12,600 

       new clients in year one. What is the probability of generating incremental operating income of at 

       least $8,235,760?

       standard deviation of operating income = $5,000,000(given)

       target profit level = $8,235,760(given)

       expected values:

           incremental fixed costs = $3,356,240(above, Part 1)

           new number of clients = 12,600                    (above, Part 2)

           contribution margin per new client = $920

           incremental operating income = $8,235,760

        probability of generating at least $8,235,760 of incremental operating income

                                                           = 1 - cumulative probability of op. income to $8,235,760

                                                           = 50.00%

        The above result, 50.00%, makes intuitive sense: the target profit ($8,235,760) is equal to 

        the expected profit ($8,235,760). Thus, there is a 50% probability that operating profit on 

        new clients in year one will be greater than the mean predicted value ($8,235,760) and a 

        50% probability that operating profit will be less than the mean value. This conclusion derives

        from the basic interpretation of a standard normal curve. 
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   d. Given a standard deviation of operating income of $2,500,000 and an expected value of 12,600 

       new clients in year one, what is the probability of generating incremental operating income of at 

       least $8,235,760?

       standard deviation of operating income = $2,500,000(given)

       target profit level = $8,235,760(given)

       expected values:

           incremental fixed costs = $3,356,240(above, Part 1)

           new number of clients = 12,600                    (above, Part 2)

           contribution margin per new client = $920

           incremental operating income = $8,235,760

        probability of generating at least $8,235,760 of incremental operating income

                                                           = 1 - cumulative probability of op. income to $8,235,760

                                                           = 50.00%


