
CHAPTER 2

LITERATURE REVIEW

Inventory Definitions

• Inventory is d e f in e d  a s  a  s to c k  o f g o o d s .  M o re  g e n e ra lly ,  in v e n to ry  c a n  b e  
r e g a r d e d  a s  a n  id le  r e s o u rc e  th a t  h a s  e c o n o m ic  v a lu e .  An in v e n to ry  is m a d e  
u p  o f  o n e  o r m o re  item s w h e r e  e a c h  ite m  is a  u n iq u e  su p p ly  ite m , r a w  
m a te r ia l ,  p u r c h a s e d  o r m a n u f a c tu r e d  p a r t ,  a s se m b ly , o r final p r o d u c t .

• A stock point is a  lo c a t io n  a t  w h ic h  a n  ite m  c a n  b e  s to re d . G e n e ra lly , a  
w a r e h o u s e  will h a v e  m a n y  s to c k  p o in ts , o n e  for e a c h  ite m .

• A stock-keeping unit (SKU) is a n  ite m  h e ld  a t  a  p a r t ic u la r  s to c k  p o in t.  So th r e e  
item s, fo r e x a m p le ,  e a c h  s to c k e d  in th r e e  w a r e h o u s e s  w o u ld  resu lt in n in e  
SKUs.

• An allocation is a  q u a n ti ty  o n  a  requ isition  s e n t  to  th e  s to c k ro o m  b u t  n o t  y e t 
filled.

• Net inventory is o n - h a n d  in v e n to ry  less b a c k  o rd e rs  a n d  a l lo c a t io n s .
• Inventory position is o n - h a n d  p lus o n - o r d e r  in v e n to ry  less b a c k  o rd e rs  a n d  

a l lo c a t io n s .

Functions of Inventory

The p r in c ip a l ro le  o f in v e n to ry  is to  s e rv e  a s  a  b u ffe r, d e c o u p l in g  s u c c e s s iv e  
s ta g e s  o f p ro d u c t io n  a n d  d istribu tion  to  a c h i e v e  g r e a t e r  e ff ic ie n c y . A s e c o n d a r y  
ro le  is to  p ro v id e  a  h e d g e  a g a in s t  p r ic e  in c r e a s e s  a n d  f lu c tu a tio n s  in d e m a n d .

M o re  sp e c if ic a lly  , in v e n to rie s  c a n  b e  c a te g o r iz e d  b y  th e  fu n c tio n s  th e y  
s e rv e  , a s  fo llow s ะ

S a fe ty  s to c k s  - In v e n to ry  c o n tro l  is s u b je c t  to  m a n y  u n c e r ta in tie s .  C u s to m e r  
d e m a n d  m u st usually  b e  f o r e c a s t  w ith  th e  p o te n t ia l  for f o r e c a s t  errors. L e a d  tim es 
m a y  b e  lo n g e r  th a n  e x p e c t e d .  T he q u a n ti ty  r e j e c t e d  a t  in s p e c t io n  c a n  on ly  b e  
e s t im a te d  in a d v a n c e d .  E ven th e  size of th e  in v e n to ry  b e in g  r e p le n is h e d  is s u b je c t  to
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c o u n t in g  e rro r. S a fe ty  s to c k s  p r o t e c t  a g a in s t  fa ilu re  to  fill c u s to m e r  o rd e rs  o r satisfy 
th e  n e e d s  o f m a n u fa c tu r in g  o n  t im e  d u e  to  th e s e  u n c e r ta in tie s .

Excess in v e n to ry  - W h e re  th e  c o n t in u e d  s to c k in g  o f in v e n to rie s  c a n  n o  lo n g e r  
b e  justified  fo r s u c h  re a s o n s  a s  o b s o l e s c e n c e  o r p h y s ic a l d e te r io ra t io n  , th e  
in v e n to rie s  a r e  in e x c e ss . P ossib le  re c o u rs e s  in c lu d e  s a le  for s c r a p  o r  re w o rk in g  to  th e  
s p e c if ic a tio n s  o f s o m e  a c t iv e  ite m .

Inventory Costs

T h ree  p r in c ip a l c o s ts  o f  o p e r a t in g  in v e n to ry  sy stem s a r e  o rd e r in g , h o ld in g  
a n d  s h o r ta g e  co s ts .

O rd e r in g  c o s ts  a r e  th e  c o s ts  t h a t  in c r e a s e  w ith  th e  n u m b e r  o f o rd e rs  p l a c e d .  
O rd e r in g  c o s ts  for p u r c h a s e d  item s in c lu d e s  th e  c o s ts  of s o m e  o r  all o f t h e  fo llow ing: 

-P re p a ra t io n  o f p u r c h a s e  requ isition  
-P re p a ra t io n  of p u r c h a s e  o r d e r  
-M ail
-E xp ed itin g , in c lu d in g  t e l e p h o n e  a n d  t e l e g r a p h
-T ra n sp o rta tio n
-R e c e iv in g
-In s p e c tio n
-P u t a w a y
-U p d a tin g  in v e n to ry  re c o rd s  
-P a y in g  in v o ic e

H old in g  c o s ts  a r e  th o s e  c o s ts  t h a t  in c r e a s e  w ith  th e  size o f th e  in v en to ry . 
Usually m o s t o f  this c o s t  is a  fu n c tio n  o f th e  v a lu e  o f t h e  in v e n to ry . If th e  ite m  in 
in v e n to ry  is p u r c h a s e d ,  it will b e  v a lu e d  a t  its p u r c h a s e  p r ic e .  H o ld in g  c o s ts  a r e  
c a l c u l a t e d ,  in b a h t  p e r  unit p e r  unit tim e , b y  th e  p r o d u c t  o f th e  h o ld in g  c o s ts  
f ra c tio n  a n d  th e  unit co s ts .

S h o r ta g e  c o s ts  resu lt w h e n  d e m a n d  e x c e e d s  th e  su p p ly  o f in v e n to ry  o n  h a n d .  
The c o s ts  c a n  in c lu d e  th e  o p p o r tu n ity  c o s t  o f  n o t m a k in g  a  s a le , loss o f c u s to m e r  
g o o d w ill, la te n e s s  c h a r g e s ,  a n d  sim ilar co s ts .
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Independent and Dependent Demand Inventory Systems

I n d e p e n d e n t  d e m a n d  fo r a n  ite m  is d e m a n d  w h ic h  is u n r e la te d  to  th e  
d e m a n d  for o th e r  item s. E x am p les  in c lu d e  d e m a n d  for fin ish ed  g o o d s  a n d  for 
se rv ic e  p a r ts .  I n d e p e n d e n t  d e m a n d  ty p ic a lly  is un ifo rm  , resu lting  in g r a d u a l  
in v en to ry  d e p le t io n .  Also th e  d e m a n d  usually  m ust b e  fo r e c a s t .  In v en to ry  m o d e ls  
u s e d  in m a n a g in g  in d e p e n d e n t  d e m a n d  item s g e n e ra l ly  in v o lv e  e c o n o m ic  o rd e r  
q u a n titie s  o r o r d e r  leve ls  1 o r d e r  p o in t s , a n d  s a fe ty  s to ck s .

D e p e n d e n t  d e m a n d  for a n  ite m  is d e m a n d  w h ic h  is r e l a t e d  to  o r  d e r iv e d  
from  d e m a n d  for o th e r  item s. For e x a m p le  , d e m a n d  fo r a  c o m p o n e n t  is d e r iv e d  
fo rm  th e  d e m a n d  for its p a r e n t .  D e p e n d e n t  d e m a n d  for item s is o f te n  lu m p y  a n d  
d is c re te .  This results from  th e  lot sizing o f th e  h ig h e r  lev e l c o m p o n e n ts ,  a s se m b lie s , o r 
p ro d u c ts  in w h ic h  th e y  a r e  u s e d . Also th e s e  d e m a n d s  a r e  d e te r m in e d  from  th e  
p ro d u c tio n  s c h e d u le s  for th e s e  h ig h e r  leve l item s a n d  th e re fo re  a r e  c a l c u l a t e d  
r a th e r  th a n  fo r e c a s t .

The Economic Order Quality

The p u r p o s e  o f th e  EOQ fo rm u la  is to  d e te r m in e  th e  o rd e r  q u a n ti ty  th a t  will 
m inim ize th e  su m  o f o rd e r in g  a n d  in v e n to ry  c a rry in g  c o s ts  p e r  unit tim e .

EOQ A ssu m p tio n s
1. D e m a n d  is d e te rm in is tic  a t  a  c o n s ta n t  r a te ,  r.
2. N o s h o r ta g e s  a r e  a l lo w e d .
3. O rd e r  size is a  c o n s ta n t ,  q , in c o n tin u o u s  units.
4. The r e p le n is h m e n t  is in s ta n ta n e o u s ,  t h a t  is, th e  r e p le n is h m e n t  r a te ,  p , = 0 0 .
5. L e a d  tim e , L,=0

Orders Points and Safety Stocks

O n e  o f th e  a s su m p tio n s  in th e  b a s ic  EO Q  m o d e l  w a s  th a t  th e  l e a d  tim e , L, w a s  
ze ro . T h ere fo re , th e r e  w a s  n o  n e e d  to  c a rry  s a fe ty  s to c k  to  p r o te c t  a g a in s t  s h o r ta g e s  
b e c a u s e  a s  s o o n  a s  th e  in v e n to ry  w a s  d e p l e t e d  a  n e w  lot c o u ld  b e  b ro u g h t  in 
im m e d ia te ly . E ven w ith  p o sitiv e  l e a d  tim e , th e r e  is still n o  n e e d  for s a fe ty  s to c k  if b o th  
l e a d  tim e  a n d  d e m a n d  a r e  k n o w n  w ith  c e r ta in ty  in a d v a n c e .



T he o r d e r  p o in t  c a n  b e  e x p re s s e d  m a th e m a t ic a l ly  a s  
ร = m  + Ksl
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w h e r e  m  = e x p e c t e d  d e m a n d  d u rin g  l e a d  tim e  
K  = s a fe ty  f a c to r
Sl = s t a n d a r d  d e v ia t io n  o f d e m a n d  d u rin g  l e a d  tim e  
K s i  =  s a f e ty  s to c k

K is a  d e c is io n  v a r ia b le  w h ic h  c a n  b e  s e l e c t e d  to  a c h ie v e  d e s i r e d  results in 
te rm s  o f f r e q u e n c y  o f s to c k o u ts  o r  c u s to m e r  s e rv ic e  lev e l. T ab le  p ro v id e s  d a t a  
t h a t  c a n  b e  u s e d  in c h o o s in g  v a lu e s  for K  t h a t  m e e t  th e s e  o b je c tiv e s . T he t a b l e  is 
b a s e d  o n  th e  c o m m o n  a s s u m p tio n  t h a t  fo re c a s t in g  errors a r e  n o rm a lly  d is tr ib u te d . 
F ' ( K ) is th e  p ro b a b ility  t h a t  d e m a n d  will b e  less th a n  o r  e q u a l  to  th e  o r d e r  p o in t.  F ’(fC) 
is e q u a l  to  1 - F ( K )  a n d  is th e  p ro b a b ility  t h a t  d e m a n d  d u rin g  l e a d  t im e  will b e  e q u a l  
to  o r  g r e a t e r  th a n  th e  o r d e r  p o in t.

TABLE 2.1 s a fe ty  F a c to rs , D e m a n d  P ro b ab ilitie s
S A F E T Y  F A C T O R , K P R O B A B I L I T Y ,  F ( K ) P R O B A B I L I T Y ,  F ( K )

0.0 0.5000 0.5000
0.1 0.5398 0.4602
0.2 0 .5793 0.4207
0.3 0.6179 0.3821
0.4 0.6554 0.3446
0.5 0.6915 0.3085
0.6 0.7257 0.2743
0.7 0.7580 0.2420
0.8 0.7881 0.2119
0.9 0.8159 0.1841
1.0 0.8413 0.1587
1.1 0.8643 0.1357
1.2 0.8849 0.1151
1.3 0.9032 0.0968
1.4 0.9192 0.0808
1.5 0.9332 0.0668
1.6 0.9453 0.0548
1.7 0.9554 0.0446
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1.8 0.9641 0.0359
1.9 0.9713 0.0287
2.0 0.9772 0.0228
2.1 0.9821 0.0179
2.2 0.9861 0.0139
2.3 0.9893 0.0107
2.4 0.9918 0.0082
2.5 0.9938 0.0062
2.6 0.9953 0 .๓ 4 7
2.7 0.0065 0.0035
2.8 0.9974 0.0026
2.9 0.9981 0.0019
3.0 0.9984 0.0016
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