Practicing exercises
Exercise 1. Quality attributes – Consistency coefficient. 

a) The following table contains a customer’s preferences about a product’s attribute. Determine that the customer consistent or not, if the K must be over 90%

	
	I1
	I2
	I3
	I4
	I5
	I6
	I7

	I1
	
	1
	1
	1
	1
	1
	1

	I2
	0
	
	0
	1
	0
	1
	0

	I3
	0
	1
	
	1
	1
	1
	1

	I4
	0
	0
	0
	
	1
	1
	1

	I5
	0
	1
	0
	0
	
	0
	0

	I6
	0
	0
	0
	0
	1
	
	0

	I7
	0
	1
	0
	0
	1
	1
	


Exercise 2. Quality attributes – Preferences and concordance

We ask 35 customers about their preferences. 20 were consistent; their answers are in the following table. 
a) Determine the importance of the product attributes using simple proportion of rows’ sum.
b) Determine the importance of the product using normal distribution and translate it into a 1-10scale.

c) Determine the customers concordance using Kendal coefficient (W)

	
	I1
	I2
	I3
	I4
	I5
	I6
	I7

	I1
	
	5
	4
	18
	17
	15
	18

	I2
	15
	
	16
	20
	16
	18
	16

	I3
	16
	4
	
	16
	18
	14
	16

	I4
	2
	0
	4
	
	1
	1
	5

	I5
	3
	4
	2
	19
	
	0
	3

	I6
	5
	2
	6
	19
	20
	
	19

	I7
	2
	4
	4
	15
	17
	1
	


Exercise 3. Basics of quality

The following table contains data of 25 samples about packages’ width. 
	Sample
	Observ. 1
	Observ 2
	Observ 3
	Observ 4
	Average
	Range

	1
	5
	6
	4
	5
	
	

	2
	5
	4
	7
	3
	
	

	3
	5
	6
	6
	7
	
	

	4
	5
	6
	3
	3
	
	

	5
	4
	4
	5
	4
	
	

	6
	5
	3
	4
	4
	
	

	7
	6
	7
	5
	6
	
	

	8
	6
	4
	5
	6
	
	

	9
	7
	3
	7
	5
	
	

	10
	7
	5
	7
	7
	
	

	11
	4
	3
	4
	5
	
	

	12
	4
	5
	5
	6
	
	

	13
	4
	7
	5
	5
	
	

	14
	4
	3
	3
	4
	
	

	15
	4
	6
	6
	5
	
	

	16
	5
	6
	6
	6
	
	

	17
	5
	5
	5
	7
	
	

	18
	5
	6
	3
	3
	
	

	19
	4
	5
	4
	4
	
	

	20
	5
	3
	5
	3
	
	

	21
	5
	7
	7
	5
	
	

	22
	4
	5
	6
	7
	
	

	23
	5
	4
	5
	4
	
	

	24
	5
	5
	5
	5
	
	

	25
	5
	3
	3
	3
	
	


a) Using average chart determine that the process is in control if the process standard deviation is 1,2mm using the first way.

[image: image1.emf]3

3,5

4

4,5

5

5,5

6

6,5

7

1 2 3 4 5 6 7 8 9 10111213141516171819202122232425


b) Using average chart determine that the process is in control using factors for charts (second way).
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c) Determine that the process has a run according to the run test if “z” must be between [-1,96; 1,96]

Exercise 4. Capacity planning.

Determine the expected capacity (b) of each resource, if the following data are available:

The planning period is 10 weeks (there are no holidays in it, and no work on weekends).
We have 4 resources (activities). Number of shifts is 1 for the first 2 activities, and is 2 for the third and fourth activities. (Each shift is 8 hours long) 

We have 3 machines for the first and the second activities and 2 machines for the third and fourth one.

The time of maintenance is 8 hours per week, but only for the second machine.

Performance rate are 80% for the second and the third machines, and 70% for the first and fourth machines.

a) Fill the table below on the basis of these information.

	
	Resource 1
	Resource 2
	Resource 3
	Resource 4

	N (number of working days)
	
	
	
	

	sn (number of shifts)
	
	
	
	

	sh (number of hours in a shift)
	
	
	
	

	mn (number of machines)
	
	
	
	

	ta (time of allowances)
	
	
	
	

	η (performance rate)
	
	
	
	


b) Determine the expected capacity (b) in hour for each resource.

c) We have four products. The product-resource relationships (in hours) and the market opportunities are in the table below. Fill the blanked cells (yellow ones), if we know the following information about the product.

Variable costs: R1=70$/h R2=50$/h; R3=60$/h, R4=65$/h.

	
	P1
	P2
	P3
	P4
	b

	R1
	3
	
	
	
	

	R2
	
	5
	
	
	

	R3
	
	6
	
	
	

	R4
	
	
	2
	3
	

	Max
	250
	200
	250
	300

	Min
	100
	50
	200
	150

	Price
	500
	600
	300
	400

	CM
	
	
	
	


d) According to the manufacturing opportunities and the market constraints, determine the optimal product mix, if we want to maximize our revenues.

e) According to the manufacturing opportunities and the market constraints, determine the optimal product mix, if we want to maximize our profit.

Solution

Exercise 1. 

K=78,57%

Exercise 2.

a) 

	
	a
	%

	I1
	77
	18,33%

	I2
	101
	24,05%

	I3
	84
	20,00%

	I4
	13
	3,10%

	I5
	31
	7,38%

	I6
	71
	16,90%

	I7
	43
	10,24%

	Sum
	420
	


b)

	
	a
	a+m/2
	Pa
	z
	%
	Grade

	I1
	77
	87
	0,6214
	0,31
	71,67%
	8

	I2
	101
	111
	0,7929
	0,82
	100,00%
	10

	I3
	84
	94
	0,6714
	0,44
	78,89%
	8

	I4
	13
	23
	0,1643
	-0,98
	0,00%
	1

	I5
	31
	41
	0,2929
	-0,55
	23,89%
	3

	I6
	71
	81
	0,5786
	0,2
	65,56%
	7

	I7
	43
	53
	0,3786
	-0,31
	37,22%
	4


c)

W=53,63% It is high enough but far from 1, so further examinations are needed to separate similar groups of customers.

Exercise 3.

a) 

UCL=4,9+3*(1,2/√4)=6,7
CL=4,9

LCL=3,1
The process is in control
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b)

UCL=4,9+0,729*2,04=6,387

CL=4,9

LCL=3,413

The process is out of control.
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c)

D   U   DDD   U   D   UU   D   UU   D   UU   DDDD   U   DD   U   D
obs=15

E=16,33

σ=2,03

z=-0,65 ( it falls into the given interval, so there is no trend in the process.

Exercise 4.

a)

	
	Resource 1
	Resource 2
	Resource 3
	Resource 4

	N (number of working days)
	50
	50
	50
	50

	sn (number of shifts)
	1
	1
	2
	2

	sh (number of hours in a shift)
	8
	8
	8
	8

	mn (number of machines)
	3
	3
	2
	2

	ta (time of allowances) in hour
	
	80
	
	

	η (performance rate)
	0,7
	0,8
	0,8
	0,7


b1=0,7*[50*1*8*3-0]=840 hours
b2=0,8*[50*1*8*3-80]=896 hours
b3=0,8*[50*2*8*2-0]=1280 hours

b4=0,7*[50*2*8*2-0]=1120 hours

	
	P1
	P2
	P3
	P4
	b

	R1
	3
	
	
	
	840

	R2
	
	5
	
	
	896

	R3
	
	6
	
	
	1280

	R4
	
	
	2
	3
	1120

	Max
	250
	200
	250
	300

	Min
	100
	50
	200
	150

	Price
	500
	600
	300
	400

	CM
	290
	-10
	170
	205


CM1=500-70*3=290$

CM2=600-50*5-60*6=-10

CM3=300-2*65=170

CM4=400-3*65=205

d)

P1: 840/3=280pcs, the market maximum is only 250 pcs
P2: R2:896/5=179,2(179pcs; R3:1280/6=213,3(213 pcs, so P2 has a bottleneck operation (R2), the produceable amount is 179 pcs, it is between the market maximum and minimum.

P3 and P4 uses the same operation.:

P3:300/2=150$/h
P4:400/3=133,3$/h The better product is P3
P3=(1120-150*3)/2=335pcs it is over the market maximum we produce 250 pcs
P4=(1120-250*2)/3=206,6(206pcs
e)

P1: the same as prevously, because CM is also positive: 250 pcs

P2: the produceable amount is 179 pcs, but because CM is negative, we only produce the market minimum: 50 pcs

P3 and P4 uses the same operation.:

P3:170/2=85$/h
P4:205/3=68,3$/h The better product is also P3
P3=(1120-150*3)/2=335pcs it is over the market maximum we produce 250 pcs
P4=(1120-250*2)/3=206,6(206pcs
