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CHAPTER 17

INVENTORY MANAGEMENT
[Problem 1]

Inventory (old)

=      [P48M/(360 days/8)] 
=    
P1,066,667

Inventory (new)
=      [P48M/(360 days/6)] 
=   
     800,000
Decrease in inventory




    
P   266,667


Investment income (P266,667 x 15%)
P  40,000

Savings from increased efficiency

  260,000

Total increase in income


P300,000
[Problem 2]


1.
EOQ
=
[(2 x 3,600 x P200) / P25]
=
240 units
2.
No. of orders
=
3,600 / 240
=
15 orders
3.
Average inventory
=     240 / 2
=
120 units
4.
Ordering costs (15 x P200)

P3,000


Carrying costs (120 units x P25)
  3,000

Total relevant inventory costs

P6,000
[Problem 3]


1.
EOQ
=
[(2 x 16,000 x P15) / P3]
    =
400 units
2.

         Ordering costs

      Carrying costs


Order
No. of
   Cost
    Ordering   
Average

Carrying


  
 size
orders
 per order     costs
Inventory   CCPU
   cost
   TRIC
6,400
   2.5
   P 15
  P     37.50   
   3,200
     P 3
 P9,600
P9,637.50

1,600
   10
      15
       150.00
      800
        3
   2,400 
  2,550.00

   400
   40
      15
       600.00
      200
        3
      600    1,200.00

   
   200
   80
      15
    1,200.00
      100
        3
      300
  1,500.00

   
   100
  160
      15
    2,400.00
        50
        3
      150
  2,550.00


No. of Orders     

=

Annual demand / Order size



Average inventory
=
Order size / 2

3.
EOQ Graph

[Problem 4]




1.
EPR
=
[(2 x 40,000 x P40) / P5]
=
800 units

2.
No. of Set-ups
=       40,000 / 800

=
50
3.
Ave. inventory
   =    800 / 2
=     400 units

4.
Set-up costs (50 x P40)

P2,000


Carrying costs
(400 x P5)

  2,000

Total relevant inventory costs

P4,000
[Problem 5]


1.
EOQ
=
{(2x36,000xP10)/[(P10x10%)+P0.40]}
  =
717 units


2.
2,000

=
[(2x4,000xP2)/CCPU]


(2,000)2
=
16,000 / CCPU




CCPU

=
16,000 / 4,000,000

CCPU

=
P.004

3.
200
=
[(2x6,000xSUC)/P0.60]


(200)2
=
12,000 SUC / 0.60




24,000
=
12,000 suc


SUC
=
24,000 / 12,000




SUC
=
P2.00



4.
EOQ
=
[(2x10,000xP25)/(P1x12.5%)]



=
2,000 units


5.
EOQ (pesos)
=
[(2xP36,000xP200)/20%]
=      
P8.485



6.
EOQ (pesos)
=
 [(2xP60,000xP30)/1%]
=      
P6,000
no. of orders
= 
P60,000 / P6,000

=
10

7.
EOQ

=
[(2x400xP8)/(P5x20%)]
= 
80 units

[Problem 6]

1)
1.
Normal usage (10,000 / 250)


40 units


Lead time quantity (30 days x 40 units)
1,200 units


2.
Safety stock quantity (40 days x 40 units)
1,600

3.
Reorder point




2,800 units

2)
Normal Usage (30,000 / 300 days = 100 units)

1.
LTQ
(12 days x 100 units)


1,200 units


2.
SSQ
(7 days x 100 units)
   700 units




(12 days x 100 units)
   300 units
1,000 


3.
ROP





2,200 units


4.
Ave inventory
=   (6,000/2) + 1,000 units  =  4,000 units

c)
Lead time usage     
=     10 days  x  (6,000/300) 
=     2,000 units

d)
ROP


=  600 units  +  300 units
=     900 units

e)
LTQ [20 days x  (10,000/250)]
   800 units


SSQ (20 days x 30 units)

   600 

ROP




1,400 units

[Problem 7]

LTQ [20 days x (1,200/240)]

100 units

a.
SSQ (20 days x 25 units)

500
b.
ROP 




600 units
[Problem 8]


1.
EOQ
      =       [(2x20,000xP40)/P0.10]
=     4,000 units




2.
EOQ
      =       [(2x20,000xP40)/P0.05]
=     5,657 units


3.
EOQ
      =       [(2x20,000xP10)/P0.10]
=     2,000 units

[Problem 9]


1.
EOQ
      =       [(2x50,000xP2.50)/P4]
=
250 units

2.
EOQ
      =       [(2x50,000xP2.50)/P4]
=
250 units
[Problem 10]

1.
EOQ with variable quantity discount:

Order sizes in units   
  2,000
        1,000
  500
       250
125
Purchase Price, net

   (4,000 x P20 x net 

         invoice price)
P74,400     P76,000     P76,800     P77,600     P78,400

Ordering Costs

   [(4,000/order size)



         x P10]
          
          20
  40
        80
           160            320

Carrying Costs

   [(order size/2)xP2]           2,000          1,000            500
           250            125
Total relevant 

    inventory costs
  76,420        77,040        77,380
      78,010       78,845

/ Total unit order                 4,000          4,000          4,000
        4,000         4,000
Average unit cost
P  19.10       P 19.26      P 19.34
    P  19.50     P 19.71
The EOQ level is 2,000 units because it gives the lowest average unit cost at P19.10.

2.
The presence of variable quantity discount makes the inclusion of the net purchase price in the computation of the total relevant inventory costs.

[Problem 11]




1.
EOQ
=       [(2x67,500xP30)/(50x10%)]
=      900 units
2.





     EOQ
    Quantity





 
    
(900 units)      (16,875 units)

Ordering costs
   [(67,500/900)xP30]
P 2,250.00

   (4 x P30)



P      120.00

Carrying costs   [(900/2)xP5]

   2,250.00
    

   [(16,875/2)xP5]


   42,187.50
Total relevant inventory costs

P   ,500.00
P 42,307.50
Savings at the
EOQ level

P37,807.50
Discount benefit if purchases are made on

     a quarterly basis (P50 x 67,500 x 2%)

P67,500.00

Incremental cost if purchases are made

     quarterly




  
 (37,807.50)


Net advantages of availing the discount

P29,692.50
[Problem 12]

1.
Optimal order quantity = [(2x100,000xP250)/P0.80] = P7,906 boxes

2.



        
       
      EOQ
Present System







(7,906 boxes)
   20,000 boxes
Ordering costs
 [(100,000/7,906)xP250]  
    P 3,162 

 [(100,000/20,000)xP250]


      P 1,250                                                                            

Carrying cost 
 [(7,906/2)xP0.80]     

       3,162


 [(20,000/2)xP0.80]



      P 8.000  

Total relevant inventory costs  

    P 6,324
      P 9.250
Savings at the EOQ level            

    P 2,926
Discount benefit (100,000 boxes x P0.05) 

P5,000

Inventory cost





  2,926
Net advantage of availing the trade discount            P2,074 

[Problem 13]

1.      
Ordering cost [(3,000/500)xP380]

P2,280
Carrying cost [(500/2)xP1]


     250



Total relevant inventory cost

    
P2,530



                                                          

2.
EOQ    =      [(2x3,000xP380)/P1]
=     1.510 boxes


Ordering costs [(3,000/1,510)xP380] 
P  755

        
Carrying costs [(1,510/2)xP1] 

     755

Total relevant inventory costs                      
P1,510

3.
The optimal order size is still 1,510 boxes.

[Problem 14]

Lead time quantity  =  5 days x (30,000/300) =  500 units

Number of orders   =  30,000 / 3,000
   
=  10 orders 

1.
Optional safety stock  =  ?

Safety stock

       

Stockout
  Total

   Quantity
     Carrying costs
   costs
           SSQ Cost
         0 
       
(     0   x P10)   
P    0
P 1,160
       
P1,160

       20

[(20/2) x P10]
P100
       440  
      540

       40 

[(40/2) x P10]    
P200    
       120
      320

       60

[(60/2) x P10]
P300
           0
      300 

The optional safety stock is 60 units with the lowest cost at P300.

Computation of stockout costs:

a.
SSQ = 0:

 Demand during
Lead time
Excess
      

     lead time

 quantity
demand
    Probability


         500
       
    500

     0

130/200 =  65%

         520

    500
                20

 20/200  =  10

         540
       
    500

    40

 10/200  =    5

         560
       
    500

    60

  6/200
  =    3


Stockout costs = (SOC/unit x net stockout units) x no. of orders x 

Probability 



(20 x P20 x 10 x 10%)
=
P  400



(40 x P20 x 10 x   5%)
=
     400



(60 x P20 x 10 x   3%)
=
     360

  
Total stock out costs                      
P1,160
b.
SSQ
=  20:



(20 x P20 x 10 x 5%)

=
P  200



(40 x P20 x 10 x 3%)

=
     240


Total stock out costs                      
P  440
c.
SSQ   
=  40:



Total stockout costs (20 x P20 x 10 x 3%)
=     P  120
d.
SSQ  
=  60:



Total stockout costs 



=     P  0
2.
Lead time quantity  =    [5 days x (30,000/300)]
500 units

           
Safety quantity




  60

   
New reorder point




560 units


3.
Factors in estimating the stockouts:

a. Lead time quantity

b. Variations in lead time usages

c. Stock out per unit

d. Number of order (or resources)

e. Net stockout units (net excess demand - safety stock quantity)

[Problem 15]

1.
EOQ
=
 [(2x100xP5)/(15%xP55)]
=  
11 units


2.
EOQ
=
 [(2x2,250xP12)/(20%xP3)]
=   
300 units

       

3.
EOQ   =
 [(2x3,600xP200)/P25)]  
=  
240 units

[Problem 16]

1.
Safety stock [10 days x (9,600/240)]    
400 units
2.
Reorder point [30 days x (9,600/240)]
1,200 units
[Problem 17]

1.
Safety stock (5 days x 100 units)
   
500 units

2.
Reorder point (5 days x 600 units)

3,000 units

3. 
Normal maximum inventory
=  (3,500/2) + 500 units =  2,250 units
4.
Absolute maximum inventory =  3,500 + 500 units      =  4,000 units

[Problem 18]

1.
Safety stock (12 days x 80 units)
  
960 units

2.
Reorder point (12 days x 200 units)

2,400 units

3.
Normal maximum inventory    =   (3,000/2) + 960 units  =  2,460 units

4.
Absolute maximum inventory  =    3,000 + 960   
     =   3,960 units

[Problem 19]










Total
     

      SSQ level      Carrying Costs
     Stock out Costs
      SSQ Costs
     
10
   (10 x P1)    P10
(P75 x 5 x 40%)   P150    
P160

20       


 20
(P75 x 5 x 20%)       75         
    95

40


 40
(P75 x 5 x 8%)         30
    70

80


 80
(P75 x 5 x 4%)         15
    95

The recommended level of safety stock is at 40 units because it results to the lowest SSQ cost of P70.

[Problem 20]


1.
EOQ
   =
[(2x24,000xP1.20)/(10%xP10)]      
=    240 units

2.
Number of Orders
  =    
24,000/240

=    100 times

3.
Ordering Costs (100 x P1.20)

P120


Carrying costs
  [(240/2) x P1)
  120

4.
Lead time quantity [3 days x (24,000/360)]
200.00 units


Present inventory level


400.00

Excess inventory before the reorder point
200.00


/  Normal usage (24,000/360)


  66.67

No. of days before placing an order

    3.00 days


5.
Difficulties in applying the EOQ formula:

a.   Determination of the cost per order.

b.   Determination of the carrying cost ratio or carrying cost per units.

c. Availability of supply.

d. Uncertainty in determining the annual sales.

e. Effects in applying new technology.

[Problem 21]

1.
Lead time quantity (10 days x 200 units)
2,000 units


Safety stock quantity



   300

Reorder point




2,300 units

2.
Normal maximum inventory
=    (4,000/2) + 300   
=   2,300 units

3.
Absolute maximum inventory
=    4,000 + 300    
=   4,300 units

4.
CCPU
    =
?




4,000

=        [(2x50,000xP80)/CCPU]



16,000,000
=
8,000,000 / CCPU



CCPU

=
8,000 / 16,000,000 
=
P0.50
[Problem 22]

Optional Safety Stock
=
?


Units of






      Total

          Safety Stock
Carrying Cost
       Stockout Costs      
   SSQ Costs

    10

(10 x P3)  P30
(P80 x 5 x 50%)  P200          P230


    20

(20 x P3)    60
(P80 x 5 x 40%)    160             220

     
    30


      90
(P80 x 5 x 30%)    120             210


    40


    120
(P80 x 5 x 20%)      80             200


    50


    150
(P80 x 5 x 10%)      40             190


    55


    165
(P80 x 5 x   3%)      12             177


The optimal safety stock level, is the level one that results to the lowest total safety stock quantity costs, which in this case is at 55 units.






[Problem 23]

[Problem 24]

