
1. Element of Investment Cost 

Consider a situation in which the equipment and 

related support for a new Computer-Aided Design/ 

Computer-Aided Manufacturing (CAD/CAM) 

workstation are being acquired for your engineering 

department. The applicable cost elements and 

estimated expenditures are as follows: 

Cost Element                                                                                                   Cost            

Lease a telephone line for communication              RM  1,100/month 

Lease CAD/CAM software (includes installation and debugging)            

RM     550/month 

Purchase hardware (CA/CAM workstation)        

           RM  20,000 

Purchase  high-speed modem 

          RM      250 

Purchase a high-speed  printer 

           RM   1,500 

Purchase a four-color plotter      

           RM 10,000 

Shipping costs           

        RM       500 

Initial training (in house) to gain proficiency with CAD/CAM software 

           RM   6,000 

What is the investment cost of this CAD/CAM System? 



Solution: 

The investment cost in this is the sum of all the cost elements 

except the two monthly lease expenditures-specifically, the sum 

of the initial costs for the CAD/CAM workstation, modem, printer, 

and plotter (RM 31,750); shipping cost (RM500); and the initial 

training cost (RM 6,000). These cost elements result in a total 

investment cost of RM 38,250. The two cost elements that involve 

lease payments on a monthly basis (telephone line and 

CAD/CAM software) are part of the recurring cots in the operation 

phase. 



2. Choosing the most Economic Material for Part 

A good example of this situation is illustrated by the part 

below which annual demand is 100,000 units. The part shown 

is produced on a high-speed turret lathe, using 112 screw-

machine steel costing RM 0.30 per kg. A study was 

conducted to determine whether it might be cheaper to use 

brass screw stock, costing RM 1.40 per kg. Because the 

weight of steel required per piece was 0.0353kg and that 

brass was 0.0384 kg, the material cost per piece was RM 

0.016 for steel and RM 0.0538 for brass. However, when the 

manufacturing engineering department was consulted, it was 

found that, although 57.1 defects parts per hour were being 

produced by using steel, the output would be 102.9 defect-

free part per hour if brass were used.

Which material should be used for this part? 

Figure1: Small Screw Machine Product 
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Solution: 

The machine attendant was paid RM 15.00 per hour, and the 

variable (i.e., traceable) overhead costs for the turret lathe were 

estimated to be RM 10.00 per hour. Thus, the total-cost 

comparison for the two materials was a follows: 

                                                 112 STEEL                                       BRASS 
Material RM0.30  x 0.0353 =  RM 0.0106 RM 1.40 x 0.03841 = RM  0.0538 

Labor  RM 15.00 / 57.1    =         0.2627       RM15.00/ 102.9     = 0.1458 

Variable Overhead RM 10.00/ 57.1    =          0.1751        RM10.00/ 102.9    = 0.0972 

TOTAL COST per piece                             RM 0.4484   RM 0.2968 

Saving per piece by use of brass = RM 0.4484 – RM 0.2968  

              = RM 0.1516 

Because 100,000 parts are made each year, revenues are 

constant across the alternatives. And therefore, we select brass,

its use will produce a savings of RM 151.60 per thousand (a total 

of RM 15,160 for the year). It is also clear that costs other than 

the cost of material were of basic importance in the study. 

When revenues and other economic benefits are not present 

or are constant among alternatives, consider only the costs 

and select the alternative that minimize total cost per defect-

free unit of product or service output



3. Personal Interest Problem 

Don Ngoc prides himself on how much money he can save 

by being frugal. Today Don Ngoc need 15 gallons of gasoline 

to top off his automobile’s gas tank. If he drives eight 

kilometer (round trip) to a gas station on the outskirts of 

town, Don Ngoc can save RM 0.10 per gallon on the price of 

gasoline. Suppose gasoline costs RM 2.00 per gallon and 

Don’s car gets 25 km per gallon for in-town driving. 

Should Don Ngoc make the trip to get less expensive 

gasoline? What other factors (cost and otherwise) should 

Don Ngoc consider in his decision making? 

Solution: 

Savings = 15 gallons x RM 0.10/gallon = RM 1.50 for the trip.  

Savings per kilometer driven = RM 1.50/ 8km = RM 0.1875 per

km.

If Don Ngoc can drive his car for less than RM 0.1875 per km, 

he should make the trip.  

The cost of gasoline only for the trip is

  (8km ÷ 25 km per gallon) (RM 2.00 per gallon) = RM 0.64,  

but other costs of driving, such as insurance, maintenance, and depreciation, 

may also influence Don’s decision. Hat is the cost of an accident, should Don 

have one during his trip to purchase less expensive gasoline? If Don makes 

the trip weekly for a year, should this influence his decision? 



4. Student tuition  
Suppose student tuition at Melaka University is RM 100 per 

semester credit hour. The state supplements school revenue 

by matching student tuition ringgit for ringgit. Average class 

size for a typical three-credit course is 50 students. Labor 

costs are RM 4,000 per class, materials costs are RM 20 per 

student per class, and overhead costs are RM 25,000 per 

class.

a. What is the multifactor productivity ratio for this course 

process?

b. If instructor work an average 14 hours per week for 16 

weeks for each three-credit class of 50 students, what is 

the labor productivity ration? 



Solution: 

a. Multifactor productivity is the ratio of the value of output to 
the value of input resources. 

Value of output = 50 students 3 credit hours     RM100 (T) + RM 100 (SS)

                                                   Class                 student                    credit hours 

                        

                  = RM 30,000                    

Value of input  = Labor + Materials + Overheads 

                        = RM 4,000 + (RM20/student X 50students/Class) + RM 25,000 
                         

                        = RM 30,000/ class 

Multifactor productivity = Output =   RM 30,000 /class     = 1 
 Input RM 30,000/ class   

b. Labor productivity is the ratio of the value of output to labor 
hours. The value of output is the same as in part (a), or RM 
30,000/class, so… 

Labor hours input  =   14 hours      16weeks   = 224 hours/class 
Week             class 

Labor productivity = Output =  RM 30,000 /class 
              Input         224 hours/ class

           = RM 133.93

 T   = Tutorial Cost 

 SS = State Supplement 



5. Productivity  
Natalie Attire makes fashionable garments. During a 

particular week employees worked 360 hours to produce a 

batch of 132 garments, of which 52 were ‘seconds’ (meaning 

that they were flawed). Seconds are sold for RM 90 each at 

Attire’s Factory Outlet Store. The remaining 80 garments are 

sold to retail distribution, at RM 200 each. What is the labor 

productivity ratio of this manufacturing process? 

Solution: 

Value of output  
                  = (52defectivexRM90/defective)+(80garmentsxRM200/ garments)

      = RM 20,680 

Labor hours of input =  360 hours 

Labor productivity = Output  = RM 20,680
  Input        360 hours 

      = RM 57,44 in sales per hour. 



Defining the Problem and Developing Alternatives

1. Manufacturing Company 

The measurement team of a small furniture-manufacturing 

company is under pressure to increase profitability in order 

to get a much-needed loan from the bank to purchase a 

modern pattern-cutting machine. One proposed solutions is 

to sell waste wood chips and shavings to a local charcoal 

manufacturer instead of using them to fuel space heaters for 

the company’s office and factory areas. 

a. Define the company’s problem. Next, reformulate the 

problem in a variety of creative ways. 

b. Develop at least one potential alternative for your 

reformulated problems in part (a). 

Solution: 
a. The company’s problem appears to be that revenues are not 

sufficiently covering costs. Several reformulations can be 
posed:

1. The problem is to increase ( ) revenues while reducing 

( ) costs
2. The problem is to maintain revenues while reducing  

( ) costs
3. The problem is an accounting system that provides 

distorted cost information 
4. The problem is that the new machine is really not needed 

(and hence here is no need for a bank loan) 



b. Based on reformulation 1, an alternative is to sell woods chips 

and shavings as long as increased revenues ( ) exceed 
extra expenses that may be required to heat the buildings. 

Another alternative is to discontinue the manufacture of 
specialty items and concentrate on standardized, high volume 
products. Yet another alternative is to pool purchasing, 
accounting, engineering, and other white-collar support 
services with other mall firms n the area by contracting with a 
local company involved in providing these services. 



2. Rent Building 

A friend of yours bought a house building in Taman Tasik 

Utama  for RM 100,000 in nearby Melaka University campus. 

She spent RM 10,000 of her own money for the building and 

obtained a mortgage from a local bank for the remaining RM 

90,000. The annual mortgage payment to the bank is RM 

10,500. Your friend also expects that annual maintenance on 

the house will be RM 15,000. There are four rooms (with two 

bedrooms each) in the house that can be each rented for RM 

360 per month. 

a. Does your friend have a problem? If so, what it is? 

b. What are her alternatives? (Identify at least three) 

c. Estimate the economic consequences and other 

required data for the alternatives in part (b) 

d. Select the criterion for discriminating among 

alternatives, and use it to at least your friend on which 

course of action to pursue. 

e. Attempt to analyze and compare the alternatives in view 

of at east one criterion in addition to cost 

f. What should your friend do based on the information 

you and she have generated? 



Solution: 

a. A quick set of calculations shows that your friend does 
indeed have a problem.  

A lot more money is being spent by your friend each 
year (RM 10,500 + RM 15,000 = RM 25,500) than is
being received

(4 X RM 360 X 12 = RM 17,280).  

The problem could be that the monthly rent is too low. 
She’s losing RM 8,220 per year.

   (Now, that’s problem) 

b. Option (1). Raise rent. (Will the market bear an increase) 

Option (2). Lower maintenance expenses (but not so far 
as o cause safety problems) 

Option (3). Sell the house building. ( What about loss?) 

Option (4). Abandon the building (bad for your boy friend’s 
reputation)

c. Option (1).

Raise total monthly rent to RM 1,440 + RM (R?) for the four 
rooms to cover monthly expenses of RM 2,125 and the 
interest that could be earned on RM 10,000 if your friend had 
invested it elsewhere.  

Note that the minimum increase in rent would be

(RM2,125 – RM1,440)/4 = RM 171.25 per room per month 
(almost a 50% increase!) And this figure doesn’t include the interest 

she could have been earning on the RM 10,000. 

Option (2).

Lower monthly expenses to RM 2,125 – RM (C?) so that 
these expenses and the interest earning ability of RM 10,000 
is covered by the monthly revenue of RM 1,440 per month. 

4x360 25,500/12



This would have to be accomplished primarily by lowering 
the maintenance cost. (There’s not much to be done about the 

annual mortgage cost unless a favorable refinancing 

opportunity presents itself).

If she could have earned just 0.25% per month on the RM 
10,000 (which comes to RM 25 per month in interest), 
monthly maintenance expenses would have to be reduced to  

            ((RM 1,440 – RM 25 – (RM 10,500/12)) = RM 540.  

This represents more than a 50% decrease in maintenance 
expenses. 

Option(3).

Try to sell the house building for RM X, which recovers the 
original RM 10,000 investment and (ideally) recovers the RM
685 per month loss (RM 8,220 ÷12) on the venture during 
the time it was owned. It would also be wonderful to recover 
the lost interest that could have been earned on the RM 
10,00.

Option (4).

Walk away from the venture and kiss your investment good-
bye. The bank would likely assume possession through 
foreclosure and may try to collect fees from your fiend. This 
option would also be very bad for your friend’s credit rating. 

d. One criterion could be minimize the expected loss of money. 
In this case, you might advise your friend to pursue option 
(1) or (3)

e. For example, let’s use “credit worthiness” as an additional 
criterion. Option (4) is immediately ruled out. Exercising 
option (3) could also harm your fiend’s credit rating. Thus, 
option (1) and (2) may be her only realistic and acceptable 
alternatives. 



f. Your friend should probably do a market analysis of 
comparable housing in the area to see if the rent could 
raised (option 1). May be a fresh coat of paint and new 
carpeting would make the house more appealing to 
prospective renters. If so, the rent can probably raised while 
keeping 100% occupancy of the four rooms. 


