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APPENDIX A

The normal probability plot of performance value of each KPIs before and
after implementing KPIs
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Figure 1 The normal probability plot of performance value of raw material cost per unit

production before implementing KPIs
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Figure 2 The normal probability plot of performance value of raw material cost per unit
production after implementing KPIS
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Figure 3 The normal probability plot of performance value of defect ratio that occurwhen

using out of specification of raw material before implementing KPIs
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Figure 4 The normal probability plot of performance value of defect ratio that occur when
using out of specification of raw material after implementing KPIs
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Normal Probability Plot
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Figure 5 The normal probability plot of performance value of raw material costto product

cost ratio before implementing KPIs
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Figure 6 The normal probability plot of performance value of raw material cost to product
cost ratio after implementing KPIs
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Normal Probability Plot
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Figure 7 The normal probability plot of performance value of performance ratio before

implementing KPIs
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Figure 8 The normal probability plot of performance value of performance ratio after
implementing KPIs
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Normal Probability Plot
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Figure 9 The normal probability plot of performance value of value of product

uncompleted on time before implementing KPIs

Normal Probability Plot

889

89 ~
85 ~

80
50 4
20

05 4
01 +

001 -

Probability

200000 300000 400000 500000 60000 700000 800000 900000

After
Average: 604282 Anderson-Darling Normality Test

StDev 273857 A-Squared: 0.247
N: 6 P-Value: 0.601

Figure 10 The normal probability plot of performance value of value of product
uncompleted on time after implementing KPIs
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Normal Probability Plot
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Figure 11 The normal probability plot of performance value of machine idle time ratio

before implementing KPIs

Normal Probability Plot

999

89 4
85 ~

80
50 4
20

05 +
01~

001 ~

Probability

45 50 55
After

Average: 4.66667 Anderson-Darling NormalityTest
StDev 0.440848 A-Squared: 0.330
N: 6 P-Value: 0.379

Figure 12 The normal probability plot of performance value of machine idle time ratio
after implementing KPIS
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Normal Probability Plot
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Figure 13 The normal probability plotof performance value of non-conform raw material

pertotal raw material used hefore implementing KPIs
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Figure 14 The normal probability plot of performance value of non-conform raw material
per total raw material used after implementing KPIs
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Figure 15 The normal probability plot of performance value of quantity of defect per

quantity of production before implementing KPIs
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Figure 16 The normal probability plot of performance value of quantity of defect per
quantity of production after implementing KPIs



119

Normal Probability Plot
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Figure 17 The normal probability plot of performance value of number of delayed lot

before implementing KPIs
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Figure 18 The normal probability plot of performance value of number of delayed lot
after implementing KPIs



120

Normal Probability Plot
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Figure 19 The normal probability plot of performance value of accumulate idle time

before implementing KPIs
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Figure 20 The normal probability plot of performance value of accumulate idle time after
implementing KPIs
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Normal Probability Plot
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Figure 21 The normal probability plot of performance value of unit production per

machine before implementing KPIs
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Figure 22 The normal probability plot of performance value of unit production per
machine after implementing KPIs
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Normal Probability Plot
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Figure 23 The normal probability plot of performance value of product cost per unit

before implementing KPIs
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Figure 24 The normal probability plot of performance value of product cost per unit after
implementing KPIs
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Normal Probability Plot
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Figure 25 The normal probability plot of performance value of power cost to product

cost ratio before implementing KPIs
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Figure 26 The normal probability plot of performance value of power cost to product
cost ratio after implementing KPIs
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Normal Probability Plot
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Figure 27 The normal probability plot of performance value of depreciation to product

cost ratio before implementing KPIs
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Figure 28 The normal probability plot of performance value of depreciation to product
cost ratio after implementing KPIs
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Normal Probability Plot
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Figure 29 The normal probability plot of performance value of number of customer

complain per number of good sold before implementing KPIs
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Figure 30 The normal probability plot of performance value of number of customer
complain per number of good sold after implementing KPIs
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Normal Probability Plot
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Figure 31 The normal probability plot of performance value of defect rate found from in-

line production before implementing KPIs
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Figure 32 The normal probability plot of performance value of defect rate found from in-
line production after implementing KPIS
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Normal Probability Plot
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Figure 33 The normal probability plot of performance value of total machine downtime

before implementing KPIs
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Figure 34 The normal probability plot of performance value of total machine downtime
after implementing KPIs
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Normal Probability Plot
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Figure 35 The normal probability plot of performance value of maintenance cost to

product cost ratio before implementing KPIs
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Figure 36 The normal probability piot of performance value of maintenance cost to

product cost ratio after implementing KPIs



APPENDIX B

Test for equal variances of performance value of each KPIs before and after
implementing KPIs



Test for Equal Variances
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Figure 1 Test for equal variances of raw material cost per unit production
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Figure 2 Test for equal variances of defect ratio that occur when using out of

specification of raw material
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Test for Equal Variances
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Figure 3 Test for equal variances of raw material cost to product cost ratio
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Figure 4 Test forequal variances of performance ratio
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Test for Equal Variances
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Figure 5 Test for equal variances of value of product uncompleted on time
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Figure 6 Test for equal variances of machine idle time ratio



Test for Equal Variances
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Figure 7 Test for equal variances of non-conform raw material per total raw material

used
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Figure 8 Test forequal variances of quantity of defect per quantity of production
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Test for Equal Variances
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Figure 9 Test for equal vanances of number of delayed lot
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Figure 10 Test for equal variances of accumulate idle time



Test for Equal Variances
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Figure 11 Test for equal variances of unit production per machine
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Figure 12 Test for equal variances of product cost per unit



Test for Equal Variances
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Figure 13 Test for equal variances of power cost to product cost ratio
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Figure 14 Test forequal variances of depreciation to product cost ratio
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Test for Equal Variances
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Figure 15 Test for equal variances of number of customer complain per number of good

sold
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Figure 16 Test for equal variances of defect rate found from in-line production



Test for Equal Variances
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Figure 17 Test for equal variances of total machine downtime

Testfor Equal Variances

95% Confidence Intemalsfor Sigmas Factor Levels
Before
After
ol y il n,
FTest Levene's Test
Test Statistic; 1.669 Test Statistic; 0.579
P-Vaue :0583 P-Vaue 0464
Boxplots of Raw Deta
| ] | —
: { | —
03 1 11 12

Figure 18 Test forequal variances of maintenance cost to product cost ratio
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APPENDIX ¢

Examples of check sheet in the factory
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Customer Complained Report
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Direct Raw Material Cost Report

Period...... 1......
No. Item Baht/Kg. Quantity (Kg.) Total cost
1 Dried squid 120 16,350 1,962,000

Source : Purchasing section

Income & Expenditure Report

Month....... .. i
No. Type of income & expenditure Amount (Baht)
1 Cost of good sold 5,167,614.00
2 Labor cost 380,000.00
3 Power cost 79,551.70
4 Maintenance cost 48,900.50
5 Depreciation cost 420,000.00

Source : Accounting Department



Inventory Report

Month Beginning Inventory Receive Transfer (use) Ending Inventory
1 450,000 4,000,000 3,894,000 556,000
2 556,000 3,800,000 3,948,000 408,000
3 408,000 4,100,000 3,936,000 572,000

Source : Accounting Department
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