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Adaptive Process Decision—Making with
Simulation and Regression Models

Byung-Hoon LEE - Sung-wook Yoon - Suk-jae Jeong*

This study proposes adaptive decision making method having feed-back structure of regression and simulation
models to support the quick decision making of production managers by managing and integrating the mutual
relationship among historical data. For that, from historical data that have extracted and accumulated from each
process, we first selected major constraint resources that are used as independent variables in regression model. The
regression model is designed by using the dependent variables (objectives) that defined above by managers and
independent variables selected in previous step and simulation model that are composed of constraint resources is
designed. In process of simulation run, we obtain the multiple feasible solutions (alternatives) by using meta-heuristic
method. Each solution is substituted by regression equation and we found the optimal solution that is minimum of
difference between values obtained by regression model and simulation results. The optimal solution is delivered and
incorporated to production site and current operation results from production site is used to generate new regression
model after that time.
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Table 1. R-squared of each by dependent variable

Dependent R IR Square Adjusted | Std.Error of the
Variable e R Square Estimate
Earliness | .971 942 942 103.59407
Tardiness | .657 432 432 89.98216
Barlinessé& | o701 770 769 187.61654
Tardiness




Table 2. Description of Variable

Ao}t SIS e HSE SRz

Table 4. Process specification model (= Tardiness)

Variable Description

Pl Waiting time of Cutting Process
P2 Tact time of Cutting Process
P3 Waiting time of Cleaning Processl
P4 Tact time of Cleaning Processl
P5 Waiting time of Stacking Process
P6 Tact time of Stacking Process
P7 Waiting time of Drill Process
P8 Tact time of Drill Process

P9 Waiting time of Cleaning Process2
P10 Tact time of Cleaning Process2

Table 3. Process specification model (= Earliness)

Earliness = —935.136 — 0.839.2, — 1.059P, — 34.665P,
+9992.097 P, — 5.091 P, — 254.435P, + 75.798 P,

Turdiness = 766.290+0.287P, —0.234F, — 3951.519P,
+10.493P, — 0.449 P, +402.316 P, — 1.935P, +65.935

. . Unstanda.rdized | Collinearity Statistics
Variable | Selection | Coefficients | Sig.
B Tolerance| VIF
P1 Selected -449 .000 | .012 84.839
P2 Selected 402.316 .000 | .366 2.735
P3 Selected 287 .000 | .011 87.550
P4 - - - - -
P5 Selected -1.935 .006 | .882 1.134
P6 - - - - -
P7 - - - - -
P8 Selected 10.493 .000 | .603 1.657
P9 Selected -234 .000 | .642 1.558
P10 | Selected | -3951.519 |.000| .252 3.970

Unstandardized Collincarity Statist
Variable | Selection | Coefficients | Siq, nearity Statistics Table 5. Process specification model (= Earliness and Tardiness)
B Tolerance|  VIF Earliness and Tardiness = — 207.335— 0.654P, — 1.267F,
P1 - - B B - —24.264P, +6240.718P, — 6.357P, +97.128P,
P2 | Sclected | -254435 |.082| 366 | 2735 Unstandardized o o
. . . | Collinearity Statistics
P3 | Selected -.839 000| .639 1.564 Variable | Selection | Coefficients | Sjq.
P4 | Sclected | 9992097 |.000| 253 | 3.947 B Tolerance)  VIF
P5 | Selected -5.091 000|909 1.101 Pl - - - - -
P6 - - - - - P2 - - - - -
P7 . . - - - P3 | Selected -.654 000| 643 | 1555
P8 Selected _34.665 000] 604 1.656 P4 Selected 6240.718 000 .553 1.808
P9 Selected -1.059 000 675 1.481 P5 Selected -6.357 000 911 1.098
P10 - - - - - P6 - - - - -
P7 - - - -
27]47] EAo] ZHe Ameo] Ato]sh 2o ] P8 | Sclected | 24264 [.000| 629 | 1591
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Table 6. Paired sample T-test of two simulation models

Table 8. Alternative control variable available

Paired Differences
95% Confidence

s | S| Interval of the | t | df 2 iﬁe )
Mean Deviation Error Difference
Mean
Lower | Upper
Pair
o-n 3.3 | 4159.2 |759.4|-1556 4|1549.8|-.004| 29 | 997

Table 7. Conditions for Tabu search run

Solution No. Decision Variable

1 9

10

Condition Contents

The objective

. Minimize Earliness and Tardiness
funtion

O [0 | Q||| WD
—
(O8]

Number of available Drill Machines

Decision Variable (each day)

Table 9. Performance results by alternatives (S, Solution)

Drill Machine Utilization < 70%
FEhnd of Maintanance < 20days
The objective function < 600min

Constraint

P3 PO | P8 | P4 | P5 P1 | Results

S 1 |740.51 |61.63| 2.27 | 0.22 | 0.27 |167.01 | 553.14

S 2 |740.50 {64.22| 2.12 | 0.22 | 0.29 | 167.01 | 552.52
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S 3 | 740.54 |61.49| 2.05 | 0.22 | 0.29 | 166.97 | 556.59

S 4 |740.54 {66.31| 2.02 | 0.22 |0.268|166.97| 552.78

S 5 | 740.51 {62.75| 1.93 | 0.22 | 0.29 | 167.01 | 562.38

S 6 | 740.51 {62.69| 1.94 | 0.22 | 0.28 | 166.99| 561.64

S 7 | 740.51 (63.49| 1.86 | 0.22 | 0.28 | 167.01| 557.57

S 8 | 740.55 [66.35| 1.78 | 0.22 | 0.28 | 166.96| 560.02

S 9 | 740.53 [63.58| 1.73 | 0.22 | 0.28 | 166.98 | 561.52
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