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Exam 2

Spring, 2014

Solutions

Question 1  Definitions.  For each of the following terms, please provide (1) clear, precise definitions,

and (2) a good example.

Confirmation bias
A tendency to seek and interpret information to corroborate preconceptions.  This bias may cause
managers to misidentify or misinterpret relevant quantitative or qualitative information that would
support choosing an alternative different than the one they prefer.  For example, a manager who
favors keeping a product may overlook opportunity costs, underestimate the product’s relevant
costs, or disregard negative market signals about the product’s long-term viability.

Bottleneck in a process
Any process, part, or machine that limits overall capacity.  There are many examples in business. 
For car manufacturing plants, after painting a car’s exterior, the car must be baked to expedite
drying.  No matter how many cars there are to finish, drying the paint can’t be hurried.

Question 2  Definitions. 

Learning effect
The reduction in cumulative average time as production is doubled.  It often is stated in terms of
100% minus the reduction percentage, meaning it is the new average time as production doubles. 
Example, skilled labor has the largest reduction percentage as production doubles, often
approaching a 15% reduction or an 85% learning effect.



Question 3   Continue or discontinue  

Compute the overall increase (+) or decrease (!) in operating income if store B is closed. 

Incremental benefits
cost savings B avoidable fixed + 240,000
add’l cm C (400,000*5%) +20,000
cost savings common fixed    + 40,000

+300,000
Incremental costs

lost cm B ! 200,000
add’l variable costs A (750,000*10%)       ! 75,000
add’l fixed A ! 15,000
add’l fixed C    – 10,000

–300,000

Change in profit + 0

Question 4   Qualitative & risk factors for special order decisions.  In the course textbook, Cost

Management, 2nd edition, by Eldenburg and Wolcott, the authors describe seven qualitative factors and
risk factors that can affect a decision as to whether or not to accept a special order.

In complete sentences, explain what are three of these factors.

1. Does this order help achieve a strategic goal such as improved brand recognition or social
responsibility?

2. Will this order take attention away from orders that are more important strategically?
3. If we give this customer a discount, will other customers also expect a lower price?
4. How accurate are our capacity estimates?  Can we deliver this order without disrupting schedules

for more profitable regular business?
5. Will this order lead to additional orders from a potential new customer?
6. Will this order help retain the business of an existing profitable customer?
7. If we ask employees to work overtime, could this order lead to labor problems?

Strategic goals and plans.
Prices for other customers
Disruption of schedules for regular business
Potential new, profitable customers
Retain existing, profitable customers
Labor overtime problems



Question 5  Special order  

Sales (185,000 tables @ $300) 300 

   Direct materials 40 
   Direct labor 50 
   Variable production overhead 70 

   Sales commissions 45 

Special order 60,000 @ 210  

Each of the following cases is separate and independent of each other.

Case A

1. outsourcing 50,000 units with a purchase cost of $212 per table
2. 10,000 units made in house with available capacity. 

Incremental benefits
add’l cm outsource 50,000*(210 ! 212) –100,000
add’l cm in house 10,000*(210 – 70 – 40 – 50) +500,000

Incremental costs
production manager bonus ! 75,000
transportation        ! 200,000

Change in profit +125,000

Case B 
1. 15,000 normal production run from excess capacity.
2. 10,000 normal production run from cutting back on normal production/sales.
3. 19,000 from nonroutine production with increased costs
4. 16,000 from outside supplier

Incremental benefits
add’l cm 15,000*(210 ! 70 – 40 – 50) + 750,000
add’l cm 10,000*(210 – 70 – 40 – 50) + 500,000
add’l cm 19,000*(210 – 70 – 50 – 80) +190,000
add’l cm 16,000*(210 – 205) +80,000

Incremental costs
cut back 10,000*(300 – 70 – 40 – 45 – 50) – 950,000
insurance policy         ! 10,000

Change in profit +560,000



Question 6   Learning Curves–marginal blocks  Andrew’s Company employs labor with a learning

effect of 89%.  If the cost for the first unit is $420, compute the total cost and average cost for the
following intervals (or marginal blocks).  Your computations should use logarithms to at least five
decimal places. 

751-1,000
Total cost of labor for this interval:

Total cost = T1,000 ! T750 
= 420 * 1,000((ln(.89)/ln(2))+1) ! 420 * 750((ln(.89)/ln(2))+1)

= 420 * 1,000((-0.116534/0.693147)+1) ! 420 * 750((-0.116534/0.693147)+1)

= 420 * 1,000(-0.168123+1) ! 420 * 750(-0.168123+1)

= 420 * 1,000(0.831877) ! 420 * 7500.831877)

= 420 * 313.0622465 ! 420 * 246.432134
= 131,486.24 ! 103,501.50

= 27,984.74

Average cost per unit of labor within interval:
Average cost = (T1,000 ! T750) / 250 

= 27,984.74 / 250 = 111.939

Cumulative average cost of labor from the first unit produced (1-1,000):
Cumulative average cost = Y1,000 = 420 * 1,000((ln(.89)/ln(2))) 

= 420 * 1,000((-0.116534/0.693147)) 
= 420 * 1,000(-0.168123)

= 420 * 0.313062
= 131.486

1,001-1,250
Total cost of labor for this interval:

Total cost = T1,250 – T1,000

= 420*1,250((ln.89)/ln(2))+1)  – 420 * 1,000((ln(.89)/ln(2))+1)

=420 * 1,250((-0.116534/0.693147)+1) – 420 * 1,000((-0.116534/0.693147)+1)

=420 * 1,250(-0.168123+1)  –  420 * 1,000(-0.168123+1)

=420 * 1,250(0.831877) – 420 * 1,000(0.831877)

= 429*376.919805 – 420 * 313.0622465
= 158,306.32 – 131,486.24

= 26,820.08

Average cost per unit of labor within interval:
Average cost = (T1,250 – T1,000) / 250 

= 26,820.08 / 250 = 107.280

Cumulative average cost of labor from the first unit produced (1–1,250):
Cumulative average cost = Y1,000 = 420 * 1,250((ln(.89)/ln(2))) 

= 420 * 1,250((-0.116534/0.693147)) 
= 420 * 1,250(-0.168123)

= 420 * 0.3015358
= 126.64505



Question 7  Learning curve–estimate parameters  The Lijun Company is interested in computing its

learning effect on a new product.  Early measurements reveal 800 hours were spent on making the first
300 units, and 400 hours were spent on making the next 200 units.  Your computations should use
logarithms to at least five decimal places. 

1. What is Lijun’s learning effect (xx.xx%) per doubling of production?
2. What is Lijun’s equation for computing either the cumulative average time or total time per

doubling of production?  (y = axb    T = axb+1)

Î 800 = a*300(b+1)

Ï 1,200 = a*500(b+1)

Î ln(800) = ln(a) + (b+1)*ln(300)
Ï ln(1,200) = ln(a) + (b+1)*ln(500)

Î 6.684612 = ln(a) + (b+1)*5.703782
Ï 7.090077 = ln(a) + (b+1)*6.214608

Î 6.684612 = ln(a) + b*5.703782 + 5.703782
Ï 7.090077 = ln(a) + b*6.214608 + 6.214608

Î 0.980983 = ln(a) + b*5.703782
Ï 0.876162 = ln(a) + b*6.214608

Î ! Ï 0.105361 = 0 ! b*510826
!0.206255 = b = ln(learning effect) / ln(2) [4 pts to get b]
!0.206255 * 0.693147 = !0.142965 = ln(learning effect)
learning effect = EXP (!0.142965) = 86.678% [3 pts to get LE]

800 = a*300(0.793745)

8.647436 = a [2 pts to get a]

a = 8.647436 Y = 8.647436*X!0.206255 [eq form 1 pt]
b = !0.206255 T = 8.647436*X+0.793745

b+1 =+0.793745
LE = 86.678%



Question 8 Income statement based on the learning curve.  

15 airplanes @ $15,000,000 per plane

Materials and purchased parts for first plane $5,300,000
Learning effect on material and parts 94%
Labor and variable overhead for first plane 7,300,000
Fixed manufacturing overhead, total 61,000,000
Learning effect on labor and variable overhead (per doubling) 86%

1. Prepare a budgeted income statement for Sarah for the production and sale of 15 airplanes.

Sales revenue 225,000,000 15*15,000,000
Materials –62,428,168 5,300,000*15((ln(.94)/ln(2))+1) = 5,300,000*11.77889
Labor    –60,744,468 7,300,000*15((ln(.86)/ln(2))+1) = 7,300,000*8.32116
CM 101,827,364 
Fixed    –61,000,000 
P/L 40,827,364 

2. If Sarah produces a 16th plane and sells it to the largest shareholder at a price equal to marginal
cost, how much is this expected sales price.

Cost of materials = T16 – T15 = 66,207,512 – 63,890,553 = 3,779,344 
Cost of labor = T16 – T15 = 63,890,553 – 60,744,468 = 3,146,468 

   6,925,429 


