	USEFUL MATHEMATICS FOR ACCOUNTING, FINANCE, AND AUDIT PROFESSIONALS 

by Mark J. Nigrini, Ph.D.




Problem #1:

You have just joined the forensic accounting department of the large international conglomerate known as Mega Worldwide, Inc.  You have been flown to the accounting office of the company’s operations in Lemuria.  During the previous week the controller left in a hurry after several police cars drove at high speeds into the company parking lot accompanied by several film crews.  It turned out that they were filming the sequel to Barbarians at the Gate but by the time that this was discovered the controller was already in the next county.  It turns out that the division had just had an astoundingly good month and big bonuses had been paid to all in the management team.  You decide to start your work by investigating the invoices for sales made on the last day of the preceding month.  Unfortunately the paper copies have been shredded but the shredder only cut the paper into fairly wide strips.

You discover parts of Invoice #2204 for $24,500 for 32 units of Valve 314 and 20 units of Valve 316.  You also discover parts of Invoice #2205 for $64,540 for 40 units of Valve 314 and 60 units of Valve 316.

Required: Using the units and total invoice amounts can you work out what the selling prices were per unit of each product assuming that the selling prices per unit were the same on both invoices?
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Problem #2:

As you continue your investigation in Lemuria you discover that the controller had a personal safe.  You believe that this safe may contain valuable information.  After consultation with legal counsel you are given the go-ahead to try and open the safe.  You are also given guidance as to procedures to be followed once the safe is opened and the contents are revealed.  To open the safe one keys in a number on the electronic keypad.  After three incorrect attempts the keypad becomes unresponsive for one hour.  You therefore don’t have the time to start at 0001 and try every number until the door opens.

You discover an adhesive note behind the safe with the following writing:
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After figuring out that “5th meirp” meant the fifth prime number (because you’d recently read a book and seen a movie about code cracking in Paris) you solve the four digit safe code.

Required: Calculate the four digit safe code from the details given above.
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Problem #3:

After your assignment in Lemuria you are asked to investigate some strange goings on in the Doggie Gravy division of Mega Worldwide, Inc.  This division makes canned gravy which is poured over dog food.  The division manufactures the tins from tin sheets, the labels for the tins, and the contents (the actual gravy).  Sales have been in line with expectations (despite management’s puzzlement as to the occasional bulk purchases from restaurant chains) but the tin usage seems very high when benchmarked against industry norms.  Management believe that something is amiss because the materials variances are very small but the standards (the expected costs) for tin usage are high.  They don’t want to go barking up the wrong tree and ask you to do a preliminary investigation with respect to the tin costs.

Your first discussion with the plant manager is an uncomfortable experience but you nevertheless emerge with the engineering specifications for the gravy cans.  Your pet peeve about the interview is that the manager made no attempt to silence any background noise or to minimize interruptions. 

Each can has a volume of 750 ml and this is achieved by the standards requiring a can with a radius of 4 cm and a height of 15cm.  Your calculations (area of base times height) confirm that this can configuration would hold 750 ml of gravy.  Actually it would go slightly over 750 ml but this latitude is needed because the surface of the top of a can is usually slightly lower than the outer shell so that a can opener can grip the upper lip.

Your suspicions of foul play are increased when you measure the actual dimensions of a can.  It turns out that the machines are set to manufacture cans with a radius of 5 cm and a height of 9.6 cm.  Cans with these measurements would hold the same volume, but their surface area and hence tin costs would be less per unit than the standard.  Your thoughts are that perhaps the manager (in cahoots with the tin supplier) was having the company billed for the amount of tin needed for a radius 4 and height 15 can and the difference between the tin billed and tin used (for a radius 5 and height 9.5 cm can) was split between the manager and the supplier.

Required:  How much larger (in percentage terms) is the surface area of a radius 4 and height 15 can than the surface area of a radius 5 and height 9.5 cm can?  You can ignore the fact that there would be some waste when the circular base and top are cut from large rectangular sheets of tin.
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Problem #4:

Mega Worldwide acquired a medium sized bank called Coast-to-Coast Bank with branches in California, Arizona, and Florida.  Your current assignment is to evaluate the effectiveness of the loan officer’s evaluations of the personal balance sheets submitted by clients to support applications for unsecured lines of credit.  As these credit lines are unsecured, the bank is at risk in the event of a default.

During an interview the senior loan officer noted that some individuals have started to include their social security benefits on their personal balance sheets under assets.  She shows you an example of one such entry together with the supporting calculations and a copy of the customer’s Social Security Statement.  The pertinent details were:

Date of personal balance sheet: December 31, 2006

Birthday: January 1, 1959 (will turn 48 years of age on January 1, 2007)

Eligible to start benefits at age 62: January 1, 2021

Monthly benefit per Social Security Statement: $1,300 per month (for benefits starting at age 62)

Assumption #1: An interest and discount rate of 6 percent per annum.

Assumption #2: All benefits are paid at the end of the year (12/31) in cash

Assumption #3: Customer expects to live to a very old age and so the monthly benefits can the treated as if they were an annuity into perpetuity.

The customer calculated the present value of the “asset” as follows:

Present value of annuity into perpetuity generating $15,600 per year on January 1, 2021,

= (1,300 * 12) / .06

= $260,000

Present value of a lump sum of $260,000 to be received 14 years into the future:

= 260,000 / 1.0614
= $115,000 (rounded)

Required: Point out the logical flaw in the calculation of the asset value above.  Ignore the fact that it might be more correct to use a discount rate of one-half of one percent (0.06 /12) and 12 periods per year since this does not have a large impact on the calculations and also ignore the client’s optimism about their chances of going on to a very ripe old age.  The logical flaw in the calculation is also not in any way related to the solvency of the retirement system.
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Problem #5:

Mega Worldwide also owns a medium-sized hotel chain known as Traveler’s Inns.  The hotel chain is unique in that each building is identical.  A significant expense for hotel chains is electricity usage.  While usage is to some degree a function of the number of guests, this is not deemed an important consideration because across the country the average occupancy is always close to 80 percent due to their frequent guest program.  The hotel has contracted with a national electricity wholesaler and the electricity bill nationwide is a fixed fee of $5,000 plus $0.10 per KwH consumed per month per location.  Architectural studies have shown that electricity usage is closely related to the average temperature.  The lower the temperature, the more electricity is used for heating, and the higher the temperature, the more electricity is used for cooling.  The studies have forecast the following function for electricity usage in KwH per location:

KwH = 10,000 + 100(average temperature – 75)2
Note: The squared sign only applies to the parentheses and not to the constant of 100.

The above function is minimized when the average temperature is 75 degrees because at that temperature both heating and cooling are minimized.

Required: As a part of a continuous monitoring exercise calculate the expected electricity costs for two hotels, one of which had an average temperature of 87 degrees and the other had an average temperature of 55 degrees for the month.
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Problem #6:

Mega Worldwide also owns a fertilizer manufacturer called Bigger and Greener, Inc.  That company in turn has three divisions that manufacture fertilizers for farmers of tree bearing fruit, vegetables, and garden lawns.  You are busy with an audit just at the time that the company was finalizing its results for  fiscal 2006.  A meeting has been called at which the divisional managers will get to see the final results and the allocation of costs to their various divisions.  A particularly contentious allocation is the allocation of the property taxes on the farm used for research purposes, mainly because these taxes have been substantially increased due to the local authorities taking a hard line on the potential runoff of hazardous waste and the profits of each division will be significantly impacted by the allocation method.  The farm is in the shape of a circle and each division uses one of the three unequally sized slices of the farm.  The controller has proposed that each division pay a portion of the property taxes in direct proportion to the area of the farm that it uses.  Unfortunately the controller has long forgotten his high school geometry and the information relating to the dimensions of the farm are incomplete.  A diagram of the farm with all the known information is as follows:
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The middle of the circle (the origin) is indicated by the letter O.  The fences separating the portions used by the three divisions are OA, OB, and OC each with a length of 1,000 meters.  A land surveyor measured the straight-line distances of AB and AC and these were 1,200 meters and 1,700 meters respectively.  Each division uses all the land within the fences.

Required: Calculate the percentage of the property taxes that should be allocated to each of the three divisions using the area used by each division as an allocation basis.
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