Chapter 14: Sourcing Decisions in a Supply Chain

1.

With no buyback:
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Given that: 

Border’s sale price (p) = $24

Border’s salvage value (s = b) = $3

Border’s cost (c) = $12:

Expected profits for Border’s = (p – s)( NORMDIST((O – ()/(, 0, 1, 1)

– (p – s)( NORMDIST((O – ()/(, 0, 1, 0) – O (c – s) NORMDIST(O, (, (, 1)

+ O (p – c) [1 – NORMDIST(O, (, (, 1)] = $198,784

Expected overstock = (O – ()NORMDIST((O – ()/(, 0, 1, 1) + ( NORMDIST((O – ()/(, 0, 1, 0)




= 2,477

Expected understock = 

(( – O)[1 – NORMDIST((O – ()/(, 0, 1, 1)] + ( NORMDIST((O – ()/(, 0, 1, 0) = 1,577

Given that:

Publisher’s sale price (c) = $12

Publisher’s buyback price (b) = $0

Publisher’s cost (v) = $1

Publisher’s expected profit = O(c-v) – (overstock)(b) = $229,901

Total supply chain profit = $198,784 + $229,901 = $428,685

With buyback:

We reevaluate the profits for Border’s (with c = b = 8) and the publisher (with b = 5)

	Borders' order size, O*
	23372

	Expected overstock
	4118

	Expected understock
	746


Expected profit for Border’s = $214,578

Expected profit for publisher = $236,506

Total supply chain profit = $451,084

EXCEL worksheet 14-1 illustrates these computations

2.

With no buyback:
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Given that: 

Blockbuster’s sale price (p) = $19.99

Blockbuster’s salvage value (s = b) = $4.99

Blockbuster’s cost (c) = $10:

Expected profits for Blockbuster = (p – s)( NORMDIST((O – ()/(, 0, 1, 1)

– (p – s)( NORMDIST((O – ()/(, 0, 1, 0) – O (c – s) NORMDIST(O, (, (, 1)

+ O (p – c) [1 – NORMDIST(O, (, (, 1)] = $72,609

Expected overstock = (O – ()NORMDIST((O – ()/(, 0, 1, 1) + ( NORMDIST((O – ()/(, 0, 1, 0)




= 3,248

Expected understock = 

(( – O)[1 – NORMDIST((O – ()/(, 0, 1, 1)] + ( NORMDIST((O – ()/(, 0, 1, 0) = 1,103

Given that:

Studio’s sale price (c) = $10

Studio’s buyback price (b) = $0

Studio’s cost (v) = $1

Publisher’s expected profit = O(c-v) – (overstock)(b) = $109,300

Total supply chain profit = $72,609 + $109,300 = $181,909

With buyback:

We reevaluate the profits for Blockbuster (with c = b = 8.99) and the Studio (with b = 4)

	Blockbuster's order size, O*
	16648

	Expected overstock
	6862

	Expected understock
	214


Expected profit for Blockbuster = $90,835

Expected profit for Studio = $122,386

Total supply chain profit = $213,221

EXCEL worksheet 14-2 illustrates these computations

3.

Topgun’s response:

CSL = 
[image: image5.wmf])

1

15

)(

35

.

0

1

(

)

3

15

)(

35

.

0

1

(

)

1

(

)

1

(

-

-

-

-

=

-

-

-

-

=

+

s

C

C

C

R

o

u

u

p

f

c

p

f

 = 0.771

Optimal lot-size =
[image: image6.wmf])

,

,

(

*

*

s

m

CSL

O

NORMINV

=

= NORMINV(0.771,5000,2000) 

= 6,487

Expected overstock = (O – ()NORMDIST((O – ()/(, 0, 1, 1) + ( NORMDIST((O – ()/(, 0, 1, 0)




= 1,752

Expected sales at Topgun = 6,487 – 1,752 = 4,735

Expected studio profit = (c – v) O* + fp(O* – expected overstock at retailer)

= (3-2)6487 + 0.35(15)(6487-1752) = $31,344

Expected retailer profit 

= (1 – f)p(O* – expected overstock at retailer) + sR × expected overstock at retailer – cO*.

= (1-0.35)(15)(6487-1752) + (1)(1752)-(3)(6487) = $28,455

Total supply chain profits = $31,344 + $28,455 = $59,799

We reevaluate the problem with the revised contract; the solution is shown below:

	Inputs
	

	Whole sale price, c =
	 $                      2 

	Production cost, v =
	 $                      2 

	Retail price, p =
	 $                    15 

	Discount price, sR
	 $                      1 

	Revenue share fraction, f =
	0.43

	Mean demand =
	5000

	SD of demand = 
	2000

	
	

	Topgun's Response
	

	Optimal cycle service level =
	0.868

	Optimal order quantity, O* = 
	7230

	Expected overstock = 
	2363

	Expected sales = 
	4867

	
	

	Output
	

	Expected studio profit =
	 $              31,391 

	Expected Topgun profit =
	 $              29,514 

	Supply Chain profit =
	 $              60,905 


It is evident that the second contract results in higher profits for both parties.

EXCEL worksheet 14-3 illustrates these computations

4.

Q = O (1+ 0.35) 

q = O (1- 0)

Expected quantity purchased by retailer, QR = qF(q) + Q(1 – F(Q))+ 
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Expected quantity sold by retailer DR = Q(1 – F(Q)) + 
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Expected overstock at manufacturer = QR – DR,

Expected retailer profit = DR ( p + (QR – DR)sR – QR ( c,

Expected manufacturer profit = QR ( c + (Q – QR)sM – Q ( v.
We solve for the optimal order quantity O using Solver by maximizing the retailer’s profit function shown above.  The results are shown below:

	Inputs
	

	Mean Demand
	         4,000 

	Standard Deviation of Demand
	         1,600 

	Benetton's Sale Price, c=
	 $      36.00 

	Benetton's Cost, v=
	 $      20.00 

	salvage value for Benetton, sm =
	 $      10.00 

	Retailer's Sale Price, p=
	 $      55.00 

	salvage value, sr =
	 $      25.00 

	Order size, O =
	3,931 

	Contract
	

	alpha =
	           0.35 

	beta =
	              -   

	Q =
	         5,307 

	q =
	         3,931 

	Output
	

	Retailer's Expected purchase =
	         4,418 

	Retailer's Expected sales =
	         3,813 

	Manufacturer's profits =
	 $     61,791 

	Retailer's profits =
	 $     65,804 

	Supply chain profit =
	 $   127,595 


EXCEL worksheet 14-4 illustrates these computations

5.

Average demand/week = 100

SD demand/week = 50

Holding cost = 0.25

Cycle Service Level = 0.95

Supplier 1: Reliable

Cost/unit = $5000

Min batch size = 100

Lead time (wks) = 1

SD Lead time (wks) = 0.1

Material Cost = (52)(100)(5000) = $26,000,000

Cycle inventory = 100/2 = 50

Cycle inventory cost = (50)(5000)(0.25) = $62,500

Standard deviation of demand during lead time is:
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ss = FS-1 (CSL) ( (L = FS-1 (0.95) ( 50.99 = 83.87 (where, FS-1 (0.95) = NORMSINV (0.95))

Safety inventory cost = (83.87)(5000)(0.25) = $104,839

Total cost = $26,000,000 + $62,500+ $104,839 = $26,167,339

Supplier 2: Value

Cost/unit = $4800

Min batch size = 1000

Lead time (wks) = 5

SD Lead time (wks) = 4

Material Cost = (52)(100)(4800) = $24,960,000

Cycle inventory = 1000/2 = 500

Cycle inventory cost = (500)(4800)(0.25) = $600,000

Standard deviation of demand during lead time is:
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ss = FS-1 (CSL) ( (L = FS-1 (0.95) ( 415.33 = 683.16 (where, FS-1 (0.95) = NORMSINV (0.95))

Safety inventory cost = (683.16)(4800)(0.25) = $819,791

Total cost = $24,960,000 + $600,000+ $819,791 = $26,379,790

It is evident that supplier 1 is the preferred supplier due to lower costs

EXCEL worksheet 14-5 illustrates these computations

6.

We reevaluate the total costs associated with supplier 2 based on the three options provided in the problem; the costs are show below:

	Option
	Total Cost

	LT=4
	 $   26,373,828.55 

	min batch=800
	 $   26,259,790.75 

	SD of LT=3
	 $   26,191,932.07 

	 
	 

	All three
	 $   26,064,178.01 


If all three options are in place then it is profitable to consider supplier 2.

EXCEL worksheet 14-6 illustrates these computations

7 and 8.

The setup for these two problems is same as problem 4 except that O is given in the problem and we need to identify the following:

Q = O (1+ 0.2) = 1000(1.2) = 1200

q = O (1- 0.2) = 1000(0.8) = 800

F(q) = NORMDIST (800,1000,300,1) = 0.2525 

F(Q) = NORMDIST(1200,1000,300,1) = 0.7475
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Expected quantity purchased by retailer, QR = qF(q) + Q(1 – F(Q))+ 
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Expected quantity sold by retailer DR = Q(1 – F(Q)) + 
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Expected overstock at manufacturer = QR – DR = 45.34

Expected retailer profit = DR ( p + (QR – DR)sR – QR ( c = $3,546.63

Expected manufacturer profit = QR ( c + (Q – QR)sM – Q ( v = $4,800

With change in alpha and beta values the revised profits are:

	alpha & beta
	Retail profit

	alpha=.5
	 $          3,704.18 

	beta=.5
	 $          3,782.96 


EXCEL worksheet 14-7&8 illustrates these computations
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