Production Planning, CRITICAL THINKING
The Importance of Data and Underlying Conditions/Information

Example: Caroline Hardwood Product Mix, pages 194-195 in Daniel Sipper, Robert L. Bulfin, Jr., Production: Planning, Control and Integration, The McGraw-Hill Companies, In., New York, 1998.
In this analysis it is assumed that the data are submitted to a manager. The manager must be able to check if the provided data are realistic. He/she must put questions to check the strange information coded into the data.

Product: dining table of type 1, 2, and 3.

Time horizon: 1 year divided into 4 quarters.

1. Costs related to workers:

	Quarter
	To employ
	To hire
	To lay off

	1
	600
	420
	800

	2
	620
	410
	790

	3
	620
	420
	790

	4
	610
	405
	800


Possible questions of the manager:
1. Is it true that each sacked worker receives a payment equivalent to a 4-months salary?
2. What cost elements are included in hiring cost?

a. Advertisement is of fixed cost type.

b. Here only marginal cost is given.

Conclusion: Potential workers waiting for job at the door of the company as no advertisement is necessary but there is a training period before entering the production. The length of it is approximately 2.5 to 3 months as during training workers are paid less than those work in production. 

Question: Is dining table a so much complicated product that it requires such a long training period?

2. Productivity of workers and the lengths of quarters
	
	Productivity of workers

	Quarter
	Type 1
	Type 2
	Type 3

	1
	200
	300
	260

	2
	220
	310
	255

	3
	210
	300
	250

	4
	200
	290
	265


Possible questions of a manager:

1. Is anything strange in the data? It is natural to assume that the productivity of a worker depends on only the length of the quarter if the worker always produces the same table. If it is true then the following order of lengths can be determined based on the productivity of the different tables:

Type 1:  L(Q2) >  L(Q3) > L(Q1) = L(Q4)

Type 2:  L(Q2) >  L(Q1) = L(Q3) > L(Q4)

Type 3:  L(Q4) >  L(Q1) > L(Q2) > L(Q3)
Here one can observe many contradictions. Quarter 4 is both in the first and last positions, Quarter 2 is in the first and the last but one positions, etc. Either the productivity data contain errors or there is a hidden factor connected to productivity not mentioned in the description of the problem. A manager must know which one is the real reason.
3. What do the data say about the technology of the factory? It seems that all workers are qualified to produce all of the products. Is it true that there is no specialization of the workers and all of them do the same work? 
4. Is the work so simple that it can be learned in 2.5 to 3 months or just the opposite the dining tables are so complicated that it takes 2.5 to 3 months even to a trained joiner to learn the preparation of then?

3.Production cost:

	
	Production cost per unit

	Quarter
	Type 1
	Type 2
	Type 3

	1
	120
	150
	200

	2
	125
	150
	210

	3
	120
	145
	205

	4
	125
	148
	205


Possible question of a manager:

1. Is really a strong seasonal effect in the cost of Type 1 table? It something used to it harvested twice a year? Type 2 table shows seasonal effect, too, but another type. Is it realistic that different seasonal effects occur in very similar productions?
4. An overall question: Table of Type 1 has the lowest productivity. Therefore the most value added to the product is in Type 1. But it has the lowest production cost, i.e. the raw materials used to it are the cheapest. Is it rational to invest the most work in the relatively worst material?
5. Inventory holding cost:
	
	Inventory holding cost 

	Quarter
	Type 1
	Type 2
	Type 3

	1
	10
	12
	12

	2
	9
	11
	12

	3
	10
	12
	11

	4
	10
	11
	11


Is anything strange in the data? The dining table is not a perishable good. To store it needs no special effort. Therefore it is very unlikely that holding cost has a seasonable effect as in the case of Types 2, and 3, which are also contradicting each other.
