Problem #1
a) 	D=20 packages/day * 260 days =5200 boxes
H = $2/ package
S = $25
Q= (2DS/H) = (2*5200*25)/2 = 360.55 ~361 packages
Then, the firm should order 361 packages in order to minimize the annual total costs.
b) 	Total Annual Cost (ordering) = (5200/361)*$25 = $360
Total Annual Cost (inventory) = (361/2)*$2 = $361
T(255) = $ 361 + 360 = $721
c)	Yes, annual ordering and holding costs are always equal at the Economic Order Quantity, as this is also known as the optimal order quantity.
d) 	T (Q*) =  $721
T (350) = (5200/350)*25 + (350/2)*2 = $371 + $350 = $721
The firm wants to the office to be managed in a “cost-efficient manner” to minimize the annual total cost. As a result, the economic order quantity satisfies this condition by equalizing ordering cost to inventory cost. In part (a) when the order was 361 packages for each order, the total cost is $721. If the manager uses now an order of 350 packages, the total cost will be $721, which is the same as if he uses 361 packages. The difference in costs is not significant, so changing the order quantity is not worth it. 
Problem #2
D= 15 tons/day * 250 days = 3,750 tons = 37,500 bags/ year
S= $250, H= $75 / ton
p= 35 tons/day 
d= 15 tons/day 
a) Q* = ((2DS/H)*(p/(p-d))) = ((2*3750*250/75)*(35/(35-15)))= (25000*1.75) = 209 tons = 2090 bags
b) IMAX = (p-d) T1 = (p-d) Q/p = (35-15)*(209/35) = 119
Average Inventory level = IMAX/2 = 119/2 = 59.5 = 595 bags 
c) Length of production = T1 = Q/p = 2090/ 350 = 5.97 days ~ 6 days
d) N = D/Q = N = D/Q = 37,500/2090 = 18 runs per year 
e) If the cost per run is $100, the new Q* = ((2DS/H)*(p/(p-d))) = ((2*3750*100/75)*(35/(35-15)))= (10000*1.75) = 132 tons = 1320 bags

   


   








Therefore, the company would save $8,797.86 (18,201.27-9,403.41) annually if the setup cost could be reduced.

Problem #3
D = 15,000, S = 50, i = 1, 2, 3	, H1 = 2.7, H2 = 2.55, H3 = 2.4
Let Qi* represent the optimal order quantity for the specific for the specific quantity discount i.

Q1* = (2DS/H)
       = [(2)(15,000)(50)]/2.7
       = 745.36

Q2* = (2DS/H)
       = [(2)(15,000)(50)]/2.55
       = 766.96

Q3*= (2DS/H)
       = [(2)(15,000)(50)]/2.4
       = 790.57 
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Therefore, Rocky Mountain should order 1,500 each time, giving a total cost for this policy of $242, 300.00.


Problem #4

a) µ = 35 kg per week,  = 4 kg per week, L = 2/7= 0.2857 weeks, Z=2.06, = [(2/7)(16)]=2.138
ROP = dL + zL
             = (35)(0.2857) + (2.06)(2.138)
             = 14.403

Therefore when using a fixed quantity model, an order should be placed when inventory level reaches 14.403 kilograms in order to remain consistent with the desired service level. 
b) d = 35, L = 0.2857, p = 0.98, I = 14, T = 5/7 = 0.71429,z = 2.06

Q = S - Ii
S = d(T+L) + zT+L
   = (35)(0.2857+0.71429) + (2.06)(4)
   = 43.2395
Q = 43.24 – 14
    = 19.24

Therefore, an order of 19.24 kilograms is required to satisfy the desired service and inventory levels.

c) Fixed quantity model: 
d = 35, L = 3/7 = 0.42857, R = 14, L = [(3/7)(16)] = 2.619
R = dL + zL
14-3 = (35)(0.42857) + z(2.619)
z = (11-15)/2.619 = -1.528

The probability that the store will run out of this flavour before the shipment arrives is of approximately 50% (seeing as the Z value is negative. 







image3.wmf
9403.41

 

 

DC

 

    

          

          

(75)

 

2

132

35

15)

-

(35

 

+

 

)

100

(

 

132

3750

 

+

 

DC

 

=

 

(132)

T

 

          

C

+

=

´


Microsoft_Equation3.bin

image4.emf
Discount Qi* Adjusted Qi*Dci (D/Qi)(S) (Qi/2)(Hi) Total Cost

1 746                                     DISREGARDED

2 767 767 255000 977.835724 977.925 $256,955.76

3 791 1500 240000 500 1800 $242,300.00
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DiscountQi* Adjusted Qi* Dci (D/Qi)(S) (Qi/2)(Hi) Total Cost

1 746                                      DISREGARDED

2 767 767 =15000*17 =(15000/767)*(50) =(C3/2)*(2.55) =SUM(D3:F3)

3 791 1500 =15000*16 =(15000/1500)*(50) =(C4/2)*(2.4) =SUM(D4:F4)
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