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Supply Chain Management

● SCM 

– Supply Chain Management

– Demand – Supply – Logistics  Manufacturing Process

● PLM, CPC  SCM

– General Definition of Supply Chain
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How to decrease Bullwhip effect (1)

● First answer   Inventory 

– “Fluctuating Demand”

– “Stable supply”  “High Inventory Level”

– However,

– “What is the optimal Inventory amount?”



Inventory Model (1)
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Inventory Model (2)

Inventory

Time

Total 
Inventory 

Cycle (Excessive) Stock 
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transition

Logic

• Weekly Operation 

→ Sale FCST Update & Supply

• Manually Set for Bill of Distribution Weeks &   

Set for Safety Stock Weeks

→ Influence Fact for Shipment Q’ty

• How to generate Shipment Q’ty  

→ Based on BOD + Production Frozen

Weeks 

Total Inventory = Safety +

Transition  Stock + Excessive Stock

Safety Stock



Inventory Model (3)

Statistical Safety Stock Model

- Assume normal distribution -

Probability of 

over demand

Average 

Demand

)()( 222 sDLk  
Required 

Safety Stock
=

 K : Customer Service level 

 σ : Standard deviation of demand

 L : Transit Lead Time + Supply Frequency

 D : Average demand

 S : Standard deviation of supply lead time

Probability of 

late supply

Average 

Supply 

Lead 

Time

Class 

Target Customer 

Service level (Product 

Availability)

A 99%

B 95%

C 90%

Recent a few week product 

forecast trend

Normal Distribution



How to decrease Bullwhip effect (2)

● Another methods

– Demand control  Demand shaping

– Logistics control

– Acute supply chain planning  Production Planning



Production Planning (1)
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Category W-1 W0 W1 W2 W3 W4 W5

Forecast 100 200 300 400 500 600 700

Sales Allocation 100

Shortage

Beginning On Hand 200

W/H In 70

Ending On Hand

(BOH+W/H In-Sales Alloc.)
170

Shipment Plan 200

[PSI Creation Logic]

Assumption : Delivery L/T(1W), Safety Stock(0W), Frozen period(2W)

Current Week New Frozen Period



Production Planning (2)
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Category W-1 W0 W1 W2 W3 W4 W5

Forecast 100 200 300 400 500 600 700

Sales Allocation 100

Shortage

Beginning On Hand 200 170

W/H In 70

Ending On Hand

(BOH+W/H In-Sales Alloc.)
170

Shipment Plan 200

[PSI Creation Logic]

Assumption : Delivery L/T(1W), Safety Stock(0W), Frozen period(2W)

Current Week New Frozen Period



Production Planning (3)
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Category W-1 W0 W1 W2 W3 W4 W5

Forecast 100 200 300 400 500 600 700

Sales Allocation 100

Shortage

Beginning On Hand 200 170

W/H In 70 200

Ending On Hand

(BOH+W/H In-Sales Alloc.)
170

Shipment Plan 200

[PSI Creation Logic]

Assumption : Delivery L/T(1W), Safety Stock(0W), Frozen period(2W)

Current Week New Frozen Period



Production Planning (4)
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Category W-1 W0 W1 W2 W3 W4 W5

Forecast 100 200 300 400 500 600 700

Sales Allocation 100 200

Shortage 0

Beginning On Hand 200 170

W/H In 70 200

Ending On Hand

(BOH+W/H In-Sales Alloc.)
170 170

Shipment Plan 200 50

[PSI Creation Logic]

Assumption : Delivery L/T(1W), Safety Stock(0W), Frozen period(2W)

Current Week New Frozen Period



Production Planning (5)
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Category W-1 W0 W1 W2 W3 W4 W5

Forecast 100 200 300 400 500 600 700

Sales Allocation 100 200

Shortage 0

Beginning On Hand 200 170 170

W/H In 70 200 50

Ending On Hand

(BOH+W/H In-Sales Alloc.)
170 170

Shipment Plan 200 50

[PSI Creation Logic]

Assumption : Delivery L/T(1W), Safety Stock(0W), Frozen period(2W)

Current Week New Frozen Period



Production Planning (6)
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Category W-1 W0 W1 W2 W3 W4 W5

Forecast 100 200 300 400 500 600 700

Sales Allocation 100 200 220

Shortage 0 80

Beginning On Hand 200 170 170

W/H In 70 200 50

Ending On Hand

(BOH+W/H In-Sales Alloc.)
170 170

Shipment Plan 200 50

[PSI Creation Logic]

Assumption : Delivery L/T(1W), Safety Stock(0W), Frozen period(2W)

Current Week New Frozen Period



Production Planning (7)
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Category W-1 W0 W1 W2 W3 W4 W5

Forecast 100 200 300 400 500 600 700

Sales Allocation 100 200 220

Shortage 0 80

Beginning On Hand 200 170 170

W/H In 70 200 50

Ending On Hand

(BOH+W/H In-Sales Alloc.)
170 170 0

Shipment Plan 200 50 300

[PSI Creation Logic]

Assumption : Delivery L/T(1W), Safety Stock(0W), Frozen period(2W)

Current Week New Frozen Period



Production Planning (8)
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Category W-1 W0 W1 W2 W3 W4 W5

Forecast 100 200 300 400 500 600 700

Sales Allocation 100 200 220 300

Shortage 0 80 100

Beginning On Hand 200 170 170 0

W/H In 70 200 50 300

Ending On Hand

(BOH+W/H In-Sales Alloc.)
170 170 0 0

Shipment Plan 200 50 300

[PSI Creation Logic]

Assumption : Delivery L/T(1W), Safety Stock(0W), Frozen period(2W)

Current Week New Frozen Period



Production Planning (9)
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Category W-1 W0 W1 W2 W3 W4 W5

Forecast 100 200 300 400 500 600 700

Sales Allocation 100 200 220 300

Shortage 0 80 100

Beginning On Hand 200 170 170 0 0

W/H In 70 200 50 300

Ending On Hand

(BOH+W/H In-Sales Alloc.)
170 170 0 0

Shipment Plan 200 50 300

[PSI Creation Logic]

Assumption : Delivery L/T(1W), Safety Stock(0W), Frozen period(2W)

Current Week New Frozen Period



Production Planning (10)
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Category W-1 W0 W1 W2 W3 W4 W5

Forecast 100 200 300 400 500 600 700

Sales Allocation 100 200 220 300 500

Shortage 0 80 100 0

Beginning On Hand 200 170 170 0 0

W/H In 70 200 50 300

Ending On Hand

(BOH+W/H In-Sales Alloc.)
170 170 0 0

Shipment Plan 200 50 300

[PSI Creation Logic]

Assumption : Delivery L/T(1W), Safety Stock(0W), Frozen period(2W)
Current Week New Frozen Period



Production Planning (11)
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Category W-1 W0 W1 W2 W3 W4 W5

Forecast 100 200 300 400 500 600 700

Sales Allocation 100 200 220 300 500

Shortage 0 80 100 0

Beginning On Hand 200 170 170 0 0

W/H In 70 200 50 300 500

Ending On Hand

(BOH+W/H In-Sales Alloc.)
170 170 0 0

Shipment Plan 200 50 300

[PSI Creation Logic]

Assumption : Delivery L/T(1W), Safety Stock(0W), Frozen period(2W)

Current Week New Frozen Period



Production Planning (12)
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Category W-1 W0 W1 W2 W3 W4 W5

Forecast 100 200 300 400 500 600 700

Sales Allocation 100 200 220 300 500

Shortage 0 80 100 0

Beginning On Hand 200 170 170 0 0

W/H In 70 200 50 300 500

Ending On Hand

(BOH+W/H In-Sales Alloc.)
170 170 0 0

Shipment Plan 200 50 300 500

[PSI Creation Logic]

Assumption : Delivery L/T(1W), Safety Stock(0W), Frozen period(2W)

Current Week New Frozen Period



Production Planning (13)
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Category W-1 W0 W1 W2 W3 W4 W5

Forecast 100 200 300 400 500 600 700

Sales Allocation 100 200 220 300 500

Shortage 0 80 100 0

Beginning On Hand 200 170 170 0 0

W/H In 70 200 50 300 500

Ending On Hand

(BOH+W/H In-Sales Alloc.)
170 170 0 0 0

Shipment Plan 200 50 300 500

[PSI Creation Logic]

Assumption : Delivery L/T(1W), Safety Stock(0W), Frozen period(2W)

Current Week New Frozen Period



Some terms of SCM

● Terms

– Supply / Demand

– PSI

– Bullwhip

– BOD / BOM

– Safety Stock

– Planning Time Fence

– EOQ


