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Minitab 14

Minitab 14

Std Order Blocks A(Operators) B(Machines) C(Work Stations) Number of product 

73 1 1 1 2 487 

77 1 2 1 1 563 

29 1 3 1 3 564 

101 1 2 1 3 563 
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Analysis of Variance for Number of product, using Adjusted SS for Tests 
Source DF Seq SS Adj SS Adj MS F P 

operators 2 364039 364039 182019 340694.63 0.000 

machines 1 42000 42000 42000 78613.91 0.000 

work stations 1 138924 138924 138924 260031.20 0.000 

operators*machines 2 5427 5427 2713 5078.54 0.000 

operators*work stations 2 56614 56614 28307 52983.31 0.000 

machines*work stations 1 1548 1548 1548 2897.49 0.000 

operators*machines*work stations 2 3544 3544 1772 3317.04 0.000 

Error 108 58 58 1 - - 

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

  

  

Standardized Residual

Pe
rc

en
t

420-2-4

99.9

99

90

50

10

1

0.1

Fitted Value

St
an

da
rd

ize
d 

Re
sid

ua
l

10-1

2

0

-2

Standardized Residual

Fr
eq

ue
nc

y

3210-1-2

30

20

10

0

Observation Order

St
an

da
rd

ize
d 

Re
sid

ua
l

1201101009080706050403020101

2

0

-2

Normal Probability Plot of the Residuals Residuals Versus the Fitted Values

Histogram of the Residuals Residuals Versus the Order of the Data

Residual Plots for Number of product

α

-

M
ea

n 
of

 N
um

be
r o

f p
ro

du
ct

321

650

600

550

500

21

21

650

600

550

500

operators machines

work stations

Main Effects Plot (data means) for Number of product

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

 

operatorsoperators

machinesmachines

work stationswork stations

21 21

700

600

500
700

600

500

operators

3

1

2

machines

1

2

Interaction Plot (data means) for Number of product

-

 

 

  

 

 

.

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

  

  

[3] Mendes, A.R., Ramos, A.L., Simaria, A.S., "Combining 

Heuristic Procedures and Simulation Models for  

Balancing a PC Camera Assembly Line", Computers 

& Industrial Engineering, No. 49, 2005, pp. 413–431. 

 

[4] Hsieh, S.J., "Hybrid Analytic and Simulation Models for 

Assembly Line Design and Production Planning", 

Simulation Modelling Practice and Theory, No. 10, 

2002, pp. 87–108. 

 

[5] Kuo, R.J., Yang, C.Y., "Simulation Optimization using 

Particle Swarm Optimization Algorithm with 

Application to Assembly Line Design", Applied Soft 

Computing, No. 11, 2009, pp.  605–613. 

 

[6] Kim, Y.K., Song, W.S., Kim, J.H., "A Mathematical 

Model and a Genetic Algorithm for Two-Sided 

Assembly Line Balancing", Computers & Operations 

Research No. 36, 2007, pp. 853 – 865. 

 

[7] Yeh, D.H., Kao, H.H., "A New Bidirectional Heuristic 

for the Assembly Line Balancing Problem. Computers 

& Industrial Engineering",  No. 57, 2009, pp. 1155–

1160. 

 

[8] Akpınar, S., Bayhan, G.M., "A Hybrid Genetic 

Algorithm for Mixed Model Assembly Line Balancing 

Problem with Parallel Workstations and Zoning 

Constraints", Engineering Applications of Artificial 

Intelligence, No. 52, 2010, pp. 754- 763. 

 

[9] Blum, C., Miralles, C., "On Solving the Assembly Line 

Worker Assignment and Balancing Problem Via 

Beam Search", Computers & Operations Research, 

No. 38, 2010, pp. 328–339. 

 

[10] Dessouky, Y.M., Bayer, A., "A Simulation and Design 

of Experiments Modeling Approach to Minimize 

Bulding Maintenance", Computers & Industrial 

Engineering, No. 43, 2002, pp. 423-436. 

 

[11] Longo, F., Mirabelli, G., "An Advanced Supply Chain 

Management Tool Based on Modeling and 

Simulation", Computers & Industrial Engineering, 

No. 54,  2007, pp. 570–588. 

 

[12] Acht, C., Lubben, T., Hoffmann, F., Zoch, H.Z., 

"Simulation of the Influence of Carbon Profile and 

Dimensions on Distortion Behaviour of SAE 5120 

Discs by using a Design of Experiment", 

Computational Materials Science, No. 39, 2007, pp. 

527–532. 

 

[13] Gunasegaram, D.R., Farnsworth, D.J., Nguyen, T.T., 

"Identification of Critical Factors Affecting Shrinkage 

Porosity in Permanent Mold Casting using Numerical 

Simulations Based on Design of Experiments", 

journal of materials processing technology, No. 209, 

2009, pp. 1209–1219. 

 

www.SID.ir

www.SID.ir

