
CHAPTER 6
CONCLUSIONS AND RECOMMENDATIONS

6.1 Conclusions
Based on th is  s tudy presented in  the p rev ious  chapters the fo l lo w in g  conc lus ions  are 
draw n :

T h is  thes is ob je c tive s  are to  con tro l in ve n to ry  b y  cons ide r ing  on g roup  
o rde rin g  p o lic y  f0 meet su itab le  in v e n to ry  q uan tity  and leve l and to  deve lop  a 
heu ris tic  tru c k  lo a d in g  a lg o r ith m  tha t p ro p e rly  u n lize s  tru c k  lo ad in g  capac ity  fo r  
lo w e r transpo rta tion  cost.

In v e n to ry  c o n tro l and transpo rta tio n  o f  actua l system  are managed b y  past 
experiences. The  d is tr ib u to r  does n o t have a system o r theo ry  to  manage. In 
add itio n , i t  has o n ly  one c le r k  to  coun t item s and ca lcu la te  o rde r quan tities . I f  th is  
person is  n o t a va ila b le , is  d i f f ic u l t  to  f in d  person to  rep lace on th is  du ty . (ร, ร) 
m in -m a x  in v e n to ry  m anagem ent system  and heu ris tic  tru c k  lo ad in g  a lg o r ithm  are 
proposed as a sys tem a tic  ope ra tion .

G roup  o rd e r in g  in v e n to ry  m anagem ent system  starts w ith  data co lle c tio n .  
P roduct in fo rm a tio n , dem and (sa les), and ava ilab le  o f  s tock leve l are co lle c ted  from  
cons tru c tio n  m a te r ia ls ’ d is tr ib u to r . A  w id e  v a r ie ty  o f  cons truc tion  m a te ria ls  is  
grouped fo r  01 d e r in g  b y  s u p p lie i. The item s tha t m anu fac tu red  from  the same 
supp lie r are one g roup  o rd e rin g . There  are 13 p ro du c t groups o f  3 m ain  supp lie rs  
in c lu d in g  3 m a jo r supp lie rs , 8 m in o r supp lie rs , and 2 m isce llaneous supp lie rs. T w o  
p roduc t g roups o f  m a jo r supp lie rs : S iam  fib e r-cem en t g roup and S iam  gypsum  
in d u s try  g roup  are selecred and s iu d ie d  an in ve n to ry  m anagem en i system  and tru c k  
lo a d in g  a lg o r ithm . These tw o  p ro du c t g roups are m a jo r p roduc ts  tha t have  
fre quency  o f  d a ily  transac tion  o f  sales data tha t are greater than o the r p roduc ts  o f  
m in o r and m isce llaneous  supp lie rs . T he y  also have the costs o f  transpo rta tion  to  
s tudy a tru c k  lo a d in g  a lg o r ithm .

The (ร, ร ) system  th a t is  re fe rre d  to  a m in -m a x  system  is  used in  in ve n to ry  
m anagem ent. T he  system  in v o lv e s  con tin uous  re v iew  and demands are assumed as 
de te rm in is tic  and s ta tic . W heneve r the  in v e n to ry  p o s it io n  drops to  the o rde r p o in t  
(m in im u m ) ร, a re p len ishm en t q u a n tity  (E O Q ) is  p laced  o f  s u f f ic ie n t  m agn itude  to  
ra ise the p o s it io n  to  the o rd e r-u p -to - le ve l (m a x im u m ) ร. T h is  is  a s im p le  sequentia l 
de te rm ina tion . I t  s tarts f ro m  c a lc u la tin g  the E O Q  then spec ifies  sa fe ty fa c to r to  
ca lcu la te  the o rd e r p o in t (ร) and o rd e r-u p -to - le ve l (ร ). Each item  in  each p ro du c t 
g roup  has th ree va lues: o rd e r p o in t (ร), o rd e r-u p -to - le ve l (ร ) , and o rde r q u an tity  
(E O Q ).
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A fte r  the th ree va lues o f  in v e n to ry  system  o f  each item  in  tw o  p roduc t 
groups have a lready been de fined , a h eu ris tic  tru c k  lo ad in g  a lg o r ithm  is  s tud ied  by  
us ing  the data o f  m on th  M a rch , A p r il ,  M a y  in c lu d in g  demand, on hand in ven to ry , 
on o rde r, rep len ishm en t in ven to ry , and in ve n to ry  p o s itio n  data. A  heu ris tic  tru c k  
lo a d in g  a lg o r ith m  tha t is  c lo se ly  re la ted  to  the p rac tica l s itu a tion  is  s tud ied to  select 
the item s w ith in  the same p roduc t g roup  fo r  o rde ring . One purchase o rde r has to  be 
in c lu ded  tw o  o r m o re  item s. W hen any item  drops to  o rde r p o in t, i t  is  o rde red by  
o rde r q u an tity  (E O Q ). O the r item s are cons idered b y  Ra tio  T o  O rde r (R T O ). 10- 
whee l tru c k  and m ax im um  lo ad in g  capac ity  are de fined.

A f te r  a h eu ris tic  tru c k  lo ad in g  a lg o r ithm  IS stud ied lik e  a s im u la tio n  in  three  
m onths, the in v e n to ry  pos itio n s  o f  tw o  p roduc t groups have been changed between  
actua l and p roposed system . H o ld in g  cost in  three m onths o f  S iam  fib e r-cem en t 
g roup is increased 1,692.22 bah t o r 0 43 per cent and h o ld in g  cost in  three m on ths  
o f  S iam  gypsum  industry- g roup  is increased 791 .90 bah t o r 1.12 per cen t H o ld in g  
cost in  three m on ths o f  tw o  p roduc t groups is  increased 2 ,484 .12  baht o r 0 .54 per 
cent in  com parison  w ith  h o ld in g  cost o f  actua l system . H o ld in g  cost o f  tw o  p roduc t 
groups o f  p roposed system  is h ighe r than actua l system because a lg o r ithm  o f  tru c k  
lo a d in g  has to  cons ide r the item s fo llo w e d  by the Ratio To  O rde r (RTO) fo r  lo a d in g  
in to  10-wheel tru ck . O n the o the r hand, h o ld in g  costs o f  actual system  can be h ighe r  
than a p roposed system  because an inc reas ing  a num ber o f  o rders fo r  transpo rta tion  
le ad ing  to  h ig he r stocks.

A  num be r o f  tr ip s  o f  transpo rta tion  o f  p roposed system a ie  reduced. I t  means  
transpo rta tion  cost o f  h eu ris tic  tm e k  lo ad in g  a lg o r ithm  can save against the actua l 
system . T ranspo rta tio n  cost in  three m on ths  o f  8 iam  fib e r-cem en t g roup  is  reduced  
2 ,020 .4o  bah t o r 20 .57  pe r cent and transpo rta tion  cost o f  S iam  gypsum  in du s try  
g roup  is reduced 856 .96  bah t o r 24 .79  per cent. T ranspo rta tion  cost in  three m on ths  
o f  tw o  p ro du c t g roups is  reduced w ith  cost sav ings o f  2 ,877 .42  bah t o r 21 .67  per 
cent.

T o ta l cost in  th ree m on ths o f  S iam  fib e r-cem en t g roup  is  reduced 328 .24  
baht o r 0 .08 pe r cen t and to ta l cost in  th ree m on ths o f  S iam  gypsum  in d u s try  g roup  
is  reduced 65 .06  bah t o r 0 .09  pe r cent. T o ta l cost in  three m on ths o f  tw o  p roduc t 
groups o f  p roposed sys tem  is  reduced o n ly  393 .30  bah t o r 0 .08 pe r cent because o f  
h ighe r h o ld in g  cost o f  p roposed system  in  com pa rison  w ith  an actua l system . Even  
though  to ta l cos t o f  p roposed system  can save a fe w  cost, sys tem atic  ope ra tion  o f  
m in -m a x  in v e n to ry  system  and heu ris tic  tru c k  lo ad in g  a lg o r ithm  is  proposed instead  
o f  human assistance w h o  uses experiences in  in v e n to ry  con tro l and transpo rta tion .

The procedures o f  sys tem atic  ope ra tion  are described as fo llo w s : (a fte r  
va lues o f  (ร, ร ) system  o f  each item  have been ca lcu la ted  a lready).

1. Each item  in  each p ro du c t g roup has to  be checked in v e n to ry  le ve l 
eve ryday  as a con tin uous  re v iew .
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2. W heneve r the in v e n to ry  p o s it io n  (on  hand p lu s  on o rde r) o f  any item  
drops to  the o rde r p o in t (m in im u m ) ร. the o rde r q uan tity  (E O Q ) is  p laced. 
The o rd e r-u p -to - le ve l is a m ax im um  leve l o f  an item .

3. T o ta l w e ig h t o f  o rdered item s is ca lcu la ted . M a x im u m  lo ad in g  capac ity  
o f  10-whee l tru c k  de fined  is  13 tons.

4. I f  capac ity  o f  tru c k  lo a d in g  is  ava ilab le , o the r item s tha t are n o t ordered  
w il l  be cons ide red b y  R a tio  T o  O rde r (R TO ).

5. R TO  ca lcu la tio n  is ( in v e n to ry  p o s it io n  -  m in im u m ) /  (m a x im um  -  
m in im u m ).

6. I f  an item  has lo w e r R T O  than o the r item s, it  is  the f ir s t  p r io r ity  ordered. 
The o rde r q u an tity  is  equal to  m ax im um  le ve l m inus  in ve n to ry  p o s itio n . 
I t  means tha t o rde r q uan tity  o f  item  m ust no t exceed the o rd e r-u p -to - le ve l 
(m a x im u m ) o f  tha t item .

7. O the r item s are considered by  R T O  and loaded in to  tru c k  tha t m ust no t 
exceed a m ax im um  lo a d in g  capac ity .

8. I f  R TO  i f  an item  is  equal to  ano ther item , one item  is  chosen and ordered  
tha t is  equal to  m ax im um  le ve l m inus  in ve n to ry  pos ition .

9. The item s tha t are ordered m ust com e fro m  the same p rodu c t g roup . It 
means tha t o rdered item s are m anu fac tu red  from  the same supp lie r.

10. f in a l ly ,  a purchase o rde r is  issued. T he ordered item s are transported  
from  the m anu fa c tu r in g  p lan t to  the d is tr ib u to r.

In  add itio n , a c co rd ing  to  (ร, ร ) system  and tru c k  lo a d in g  a lg o r ithm , i t  can 
keep in  s u ff ic ie n t q u a n tity  fo r  cus tom er demands. A t the same tim e , in v e n to ry  
tu rnove r is tested to  measure in v e n to iy  pe rfo rm ance . In ve n to ry  tu rn o ve r o f  tw o  
p roduc t groups o f  p roposed system  is decreased. I t  m ea r.j tha t in v e n iu ry  
pe rfo rm ance  is  reduced due to  h ighe r va lue  o f  average in v e n to ry  le ve l o f  p roposed  
system  from  h e u ris tic  tru c k  lo ad in g  a lg o r ithm .

Due to  a h eu ris tic  tru c k  lo ad in g  a lg o r ithm  stud ied , h o ld in g  cost o f  p roposed  
system is  h ig he r than actua l system . S e n s it iv ity  ana lys is  o f  in te res t rate (1 4 %  and  
10% ) is tested The in ve n to ry  system  and heu ris tic  tru c k  lo ad in g  a lg o n tnm  are 
sens itive  to  the change o f  decrem ent in te res t rate parameter. The percentages o f  
increased cost o f  h o ld in g  cost in  th ree m on ths are decreased w hen  in te res ts rates are 
decreased. The percentages o f  reduced cost o f  to ta l cost in  three m on ths  are 
increased in  com pa rison  w ith  actua l system  w hen  in te res t rates are decreased.
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So the input parameter should be revised whenever there is change such as in
interest rate o f interest on capital o f inventory holding cost.

6.2 Recommendations for further study
Fo r the system  to  be m o re  use fu l, the fo llo w in g  recom m enda tions  m ay p rove
bene fic ia l.

1. A c c o rd in g  to  the backg round  o f  cons tru c tio n  m a te r ia ls ’ d is tr ib u to r, the com pany  
is  fa m ily  business. D ec is ions  are made by past experiences. Da ta in  the com pany  
are no t kep t app rop r ia te ly . The system  w i l l  be m ore e ff ic ie n t i f  the exact 
transac tion  sizes and tim es  are noted. A  com pu te r assistance tha t is  con tinuous  
m o n ito r in g  can be used in  the data co lle c tio n , managed in v e n to ry  system , and  
ca lcu la ted  o rde r quan titie s  and to ta l w e igh ts  o f  10-wheel tru c k  fo r  h eu ris tic  tru c k  
lo a d in g  a lg o rithm .

2. F o r item s tha t used the s im p le  sequentia l d e te rm ina tion  (ร, ร ) system , i t  may  
cause to  less sav ing  to ta l co t o f  p roposed system . A c c o rd in g  to  Kun raksa  c .  
(1998 ), the s tudy proposes a new  approach to  ca lcu la te  the parameters in  the  
m ode l. I t  de te rm ines the o rde r quan tity  (E O Q ) and the sa fe ty fa c to r  
s im u lta neous ly  and then ca lcu la tes the o rde r p o in t (ร) and o rd e r-u p -to - le ve l (ร )  
re spec tive ly . The m ode l g ives  be tte r so lu tions  because the s im p le  sequentia l 
m ethod  g ives no  d ire c t cons ide ra tion  to  the shortage cost. A nd , th is  new  
approach can have a re su lt o f  h ig he r sav ing  to ta l cost. F u rthe r stud ies C O I 'M  be 
made by th is  new  approach.

3. T h is  s tudy assumes th a t the dem ands are d e te rm in is tic  and sta tic. F u rthe r รณdies  
cou ld  be made fo r  the d ynam ic  and stochastic demand.

4. A  coo rd ina ted  re p len ishm en t in v e n to ry  c o n tro l m ode l w here  the coo rd in a tio n  o f  
rep len ishm en t o rde rs fo r  se lected groups o f  item s can be รณdied. The p rocedure  
fo r  se lec ting  the o rd e r-u p -to - le ve l ร, can -o rde r-po in ts , and m us t-o rde r p o in ts  o f  a 
coo rd ina ted  c o n tro l system  is  used. T h is  m ode l IS  app rop ria te  fo r  cases w here  
there are a v a r ie ty  o f  supp lie rs  and a la rge num be r o f  item s supp lied .

5. T ru c k  lo a d in g  a lg o r ith m  is cons idered o n ly  w e ig h t o f  tru ck . F u rthe r รณdies  
cou ld  be made b y  vo lum e  o f  tru ck .

6. The proposed system : (ร, ร ) in v e n to ry  m anagem ent system  and heu ris tic  tru c k  
lo a d in g  a lg o r ith m  can be app lie d  fo r  o the r d is tr ib u to rs  th a t have to  cons ide r a 
g roup  o f  p roduc ts  and t ru c k  lo a d in g  capac ity . In  a d d itio n , i f  any business has 
transpo rta tion  cos t th a t is  m uch  m o re  than in v e n to ry  h o ld in g  cost, i t  can be 
app lied  b y  h eu ris tic  tru c k  lo a d in g  a lg o r ith m  fo r  purpose o f  cos t reduc tion .
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