11 Review Questions For the Final ExamUsing Metrics and Math in MKT 210

Ted Mitchell

The key to solving many of these problems is to remember the basic definitions involved.

1. The NS Wagon Company earns $330,000 in profits on sales of $6,000,000. It has total assets of $3,000,000 and net worth of $1,750,000.

Calculate its net profit margin (i.e., return on sales or net profit percentage) 

a) 5.5%  *

b) 18.9%

c) 29.2%

d) 11% 

e) 50%
Answer

The definition of return on sales (ROS) or net profit margin is the ratio of net profit divided by sales
net profit ÷ sales = net profit margin (aka return on sales) 

$330,000 / $6,000,000 = 0.055 = 5.5%

It is important because it is used in cost based pricing equations

2) A boy purchases a wagon for $6 and sells it for $10. What is his markup on his selling price?

a) 166.67%

b) 66.67%

c) 60%

d) 40% *

e) 20%

Answer: 
Remember the definition of the dollar markup on selling price 

Mp = P-V/P

Where Mp = markup on Price, V = variable coat. P = selling price and the dollar markup is the price minus the cost (P-V)

Mp = (10-6)/10 = 40%  

3) You have forecasted the sales volume for the coming period to be 300,000 pairs of shoes, and your cumulative production up to and including the last period is 1,100,000 pairs.  You know the learning curve for your business is V = 7500 Q-0.415 where 
V = variable cost per pair 

Q = cumulative quantity 
What is the estimate variable cost of making a pair of shoes if the sales forecast is reached?

A) $21.11*

B) $11.21
C) $26.00

D) $14.41

E)  $39.99

Answer

V = 7500(1,400,000-0.415 ) = 21.11
4) A firm makes shoes for a cost of  $40 pair and sells them for a price that earns them a normal profit using an 80% markup on price. What price does the firm sell the shoes for?

A) $72

B) $120

C) $200*

D) $320

E) $720

Answer: 

Start by remembering the definition of dollar markup on price, which is better known as the markup (Mp)

Mp = P-V/P

You know the variable cost is V =$40 per pair and the markup is Mp = 0.80

P-V = MpP

P-40 = 0.8P

P- 0.8P = 40

0.2P = 40

P = 40/. 2 = 200

Some people simply memorize the equation

P = V/(1-Mp)

This is the same question as:

A boy bought a wagon for $40 and sold it to his friend for a price that earned him a profit representing an 80% markup on price. What price did he sell the wagon for?

5) The NS Shoes company is selling 200,000 shoes at $100 a pair. It estimates that the price elasticity (aka, customer price sensitivity) is  –1.7 and is planning on lowering its price in the domestic to $98. It has reason to believe it will increase its sales volume to 206,800 shoes.

a) True *

b) False

Answer is

Elasticity predicts that a 1% change in price changes the volume by 1.7%

There is a ($100-$98)/$100 = 2% change in price
Percentage Change in Quantity = Elasticity x Percentage Change in Price

Percentage increase in Quantity = 1.7 x 2% = 3.4%

Quantity increases to  = 1.034 (200,000) = 206,800 pairs of shoes

6) The Gulf Wagon manufacturing company traditionally charges a selling price of P = $21 per wagon. It has the following costs:


A variable cost = V = $12 per wagon

A fixed or period cost  = F = $400,000

What quantity of wagons must it sell to cover its total costs (aka the breakeven quantity (BEQ))?

a) 13,334 wagons

b) 19,048 wagons

c) 33,334 wagons

d) 44,445 wagons*

e) 133,334 wagons

Answer

BEQ = F/(P-V)

BEQ = $400,000 / ($21 - $12) = $400,000 /$9 = 44,445

7) The Gulf Wagon manufacturing company desires a 20% return on sales (also known as the net profit margin) and anticipates a sales volume of Q = 50,000 wagons. It has the following costs:


The variable cost = V = $12 per wagon

The fixed or period cost  = F = $400,000

What selling price must it charge to cover its total costs and produce the desired return on sales (ROS)?

a) $14.40 per wagon

b) $15 per wagon

c) $20 per wagon

d) $24 per wagon

e) $25 per wagon*

Answer

Average cost per wagon (aka breakeven price) = V + F/Q 

Average cost per wagon (aka breakeven price) = 12 + 400,000/50,000 

Average cost per wagon (aka breakeven price) =12 + 8 = $20

Selling Price  = average cost ÷ (1-RoS)

Selling Price = $20 / (1 - 0.2) = $25

Some students remember that all these cost based pricing equations are derived from the basic profit equation of

Z = PQ – VQ – F

Where

Z = profit

P = Selling Price

V = the variable cost per unit

F = the fixed or period cost

Q = the quantity sold

The equation is arranged as a price setting equation

P = V + F/Q + Z/Q
The Breakeven Price or average cost per unit is 

BEP = V + F/Q 

and is substituted into the price setting equation

P = BEP + Z/Q

If the desired profit is stated as a return on sales, then the profit is

Z = ROS x Revenue and Revenue = PQ and

Z = ROS (PQ)

is substituted into the price setting equation

P = BEP + (ROS)PQ/Q

P = BEP + (ROS)P

Reorganized

P – (ROS)P = BEP

P (1-ROS) = BEP
P = BEP/(1-ROS)

8) The New Shoes Company earns $330,000 in profits on sales of $6,000,000. It has total assets of $3,000,000 and net worth of $1,750,000.

Calculate its return on investment (ROI).

a) 5.5% 

b) 18.9%

c) 29.2%

d) 11% *

e) 50%
Answer
net profit ÷ assets = return on assets (see appendix 3 page A22 for definition of investment as total assets) 

$330,000 / $3,000,000 = 11%

9) A manufacturer makes toys for a variable cost of $12 per toy.

He sells the wagons to a distributor for a price that earns him a 40% markup on price. 

   The distributor buys the toys from the manufacturer and sells them to various retailers.

    The retailers buy the toys and sell them to final consumers for $57 each. They use a 90% markup on the cost of the toys they buy from the distributor.

What is the dollar markup the distributor earns each time he sells a toy?

a) $10 a toy *

b) $27 a toy

c) $20 a toy

d) $37 a toy

e) $47 a toy

Answer:

To solve this problem the student must know the definition of markup on selling price, markup on variable cost and how to convert from markup on price to markup on cost

First, find the manufacturer’s selling price.
The manufacturer’s selling price, P = V / 1- Mp = $12 / (1-0.4) = $20

The manufacturer is charging the distributor $20 per toy

Second, find the distributor’s selling price by working backwards from the retailer’s information; that is to say, find the retailer’s cost per toy 

The retailer’s dollar markup on cost is 

Mc = (P-V)/V 

Where

Markup on cost Mc = 90%

Selling price to the consumer P  = $57

Substitute and solve for the retailer’s cost V

90% = ($57 -V)/V 

Solve for retailer’s cost of goods sold 
V =  P/ (1+Mc) = $57 /(1+0.9) = $30 per toy

An alternative method is calculating the retailer’s cost of goods sold is to find the retailer’s markup on price by converting the 90% markup on cost into the markup on price. That is to say, the 90% markup on cost is a (90/190) 47.3684% markup on price.

If a student knows the retailer’s markup on price then 

The retailer’s dollar markup is calculated as

Dollar markup = 47.3684($57) = $27

and dollar markup also equals P-V 

Where

P-V = $27 per toy and P = $57

$57 – V = $27

V = $57- $27 = $30

The retailer’s cost is $30 per toy

Third, find the distributor’s dollar markup. Distributor sells toys for $30 and buys toys for $20 and earns a dollar markup of $10 per toy sold.

The Channel Check list is

Manufacturer

Selling price = P = $20

Variable cost per unit = V = $12

Dollar markup = P-V = $8

Markup on price = (P-V)/P = 40%

Distributor

Selling price = P = $30

Variable cost per unit = V = $20

Dollar markup = P-V = $10

Markup on price = (P-V)/P = 33.33%

Retailer

Selling price = P = $57

Variable cost per unit = V = $30

Dollar markup = P-V = $27

Markup on price = (P-V)/P = 47.368%

10. The XYZ Toy Company has a selling price of $80 per wagon. The variable cost of making each wagon is $30 per wagon and involves direct materials and labor. The period or fixed costs per month include all the money spent on advertising, consumer promotions, sales force salaries, dealer promotions and research and development. In the past month a total of 500,000 wagons were sold and $1,800,000 was spent on advertising, $200,000 was spent on consumer promotions, $600,000 was spent on the sales force, $300,000 was spent on dealer promotion. The company also spent $1,200,000 on research and development. The monthly costs for rent and overheads were $5,800,000. Prepare a basic operating or income statement for the last month and answer the following questions:

	What was the sales revenue?
	What was the net profit?

	What was the total cost of goods sold?
	What was the markup on price?

	What was the gross profit margin or gross profit contribution?
	What was the return on sales (ROS) or net profit margin?

	What is the total Promotion expense?


	What is the average cost per unit or breakeven price?

	What was the total fixed or period costs?


	What is the quantity that must be sold to breakeven?


A Basic Operating or Income Statement for the Last Month

	Selling price per wagon, P
	$80
	

	Quantity sold, Q
	500,000
	

	Sales Revenue, R = PQ
	
	$40,000,000

	Variable cost per wagon, V
	$30
	

	Total cost of goods sold, VQ
	
	$15,000,000

	Gross Profit or Gross Profit Contribution, G
	
	$25,000,000

	Markup (dollar markup on selling price) 

Mp = (P-V)/P = (80-30)/80
	 62.5%
	

	Advertising
	1,800,000
	

	Consumer Promotions
	200,000
	

	Sales Force
	600,000
	

	Dealer Promotions
	300,000
	

	Total Promotions
	
	$2,900,000

	Research and Development
	
	$1,200,000

	Rent and other overheads
	
	$5,800,000

	Total fixed costs for the period, F
	
	$9,900,000

	Net profit, Z
	
	$15,100,000

	Return on Sales = Z/R = 15,100/40,000
	37.75%
	

	Average cost per unit or Breakeven price

BEP = V + F/Q = $30 + $9,900/500 
	$49.80
	

	Breakeven Quantity 
BEQ = F/(P-V) = $9,900,000/50 = 
	198,000 wagons


All marketing students must know how to prepare a basic income or operating statement do a basic analysis of its contents. See the simulation game and appendix 3 page A20 for examples.

11.  A new stock clerk in your store has just recorded the markups on the last inventory shipment as 25% markup on cost. However you need to have the inventory recorded in terms of markup on price. What is the markup on price?

a) 20% *

b) 15%

c) not enough information to solve the problem

Answer:
Remember dollar markup per unit is the selling price minus the cost of the unit or

Dollar markup = P -V

Markup on Cost, Mc, by definition is the dollar markup divided by the cost of the inventory.

Mc = (P-V)/V

Markup on Price, Mp, by definition is the dollar markup divided by the selling price.

Mp = (P-V)/P

In the problem the student knows that the price is the same and the variable cost is the same, therefore it can be solved as two equations with two unknowns, P and V. With the appropriate substitutions the general equation is

(1/Mp) – (1/Mc) = 1

(1/Mp) – (1/.25) = 1

(1/Mp) – 4 = 1
1/Mp = 5

Mp = 1/5 = 0.2 = 20%

The textbook (page A23) suggests that converting markup on cost to markup on price is done by constructing a new ratio by adding the top part to the bottom part such that

Mp = Mc/(100%+Mc)

Mp = 25%(100% + 25%) = 20%

The ability to convert markup on cost to markup on price is crucial in many business cases.
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