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ABSTRACT

PT. XYZ is a company which operates in mining and oil area. The production volume was
produced in a large quantity with a various item, but in this research was constrained in
premium product  pursuant  to  calculation  with  AHP approach  with  value 0.328.  In  fact,
demand of the premium was fluctuated so that company made one of the most strategies to
control demand with an inventory control ways. 
Therefore,  at  this  research to  control  demand use forecasting method to determine its
production volume. One of the applying to dynamic programming approach will be able to
determine the production volume and optimal inventory quantity in each month. This thing
was  affected  by  using  dynamic  programming  approach  which  had  a  unique  character
comparing with the others production planning method.  At  this case specially,  dynamic
programming solved a production planning problem with dividing in a few step of stage
which in that step contained a few probability which was being happened. The research
result  was  showed  with  the  dynamic  programming  approach  will  gived  an  optimal
production  and  inventory  quantity,  and  company  able  to  minimize  the  total  production
quantity and holding cost to 17.88%.
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1. INTRODUCTION

Fuel  oil  is  society  primary  needs.  At  the
present time on company which is moving
in mining and oil area experienced growth.
Too many company was emerging so that,
will be affect determine production volumes
be  produces.  So,  the  company  have  to
planning  determined  production  volumes
with properly planned. It likes as business
for  minimized  cost  in  the  operational
production

2. THEORETICAL BACKGROUND

2.1. Analytical Hierarchy Process (AHP)
AHP is an  approach  to  decision  making
that is designed to assist in the completion
of  the  measurement  and  comparison  of
multiple criteria complex problems. (Saaty,
1993)

2.2. Forecasting
Forecasting is the forecast (estimate) about
something  that  has  not  happened.
Forecasting  is  always  wrong,  so  that
forecast  production  by  whatever  method

will  always contain an error. Therefore, in
using  several  forecasting  methods  and
techniques  of  production  to  obtain  the
smallest error that shows higher prediction
accuracy. (Makridakis, 1993)

2.3. Dynamic Programming Approach
Dynamic  Programming  is  problem-solving
method  that  is  used  to  optimize  the
process of decision making by describing a
solution to a set of Steps or stages so That
the solution of the problem can be viewed
from a series of  interrelated decisions.  In
solving  problems  with  dynamic
programming approach we can using two
approaches  from  dynamic  programming
there are: (Taha, 1996)
a.  Dynamic  Programming  Forward,  the
solution  producer  can be developed  from
stage N (left)  to  stage 1  (right).  Decision
variable is x1,x2, …, xn.
b.  Dynamic  Programming  Backward,  the
solution  producer  can be developed  from
N-stage system has started from stage 1
(right) and proceeded to stage N (left).
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3. RESEARCH METHOD

Figure 1. Thought Dynamic Model
Framework Programme

With inventory closed was:
It=It-1+Xt–Dt……………………………………..
(3.1)

Total Production of Xt can be shown as:  
Range of values is 
Dt–I≤Xt≤Dt  ..……………………….…..…….….
(3.2)

General  equation  recursively  for  this
problem is in the form :
Ft*(It)=Min{VCPt(Xt)+VCHt(It)+ft-1*(It-1)}...........
(3.3)

      
Dt – I ≤ Xt  ≤ Dt  

Above recursive equation can be written by
inserting equation (3.1), as follows : 
Ft*(It)=Min{VCPt(Xt)+VCHt(It)+ft-1*((it+Xt+Dt)}.
(3.4)

Dt – I ≤ Xt  ≤ Dt  

With the restriction of production:
Xt  Pmax

Dt – I ≤ Xt  ≤ Dt

Xt is the amount of production in period  t,
resulting  in  the acquisition  Ft*(lt) and one
value of Xt will produce optimal acquisition.

4. DATA PROCESSING

4.1.Product Priority Selection

Figure 2. AHP Hierarchy Structure

Below  here  is  the  calculating  AHP  by
Expert Choice 2000 software.

Table 1. AHP Result

PRODUCT WEIGHT

PR3 0.328

LPG 0.220

PR2 0.130

PR1 0.118

SR 0.096

DM 0.043

PPL 0.040

KR 0.025

4.2. Forecasting Result
Base  on  table  below  that  the  results  of
forecasting  the best  method to choose is
the Holt Winter Multiple Additive Algorithm
(HWM),  this  is  viewed  from  the  smallest
MAD.

Table 2. Forecasting Result
Method MAD

Moving Average With 
Trend

262351.30

Double Exponential 
Smoothing With Trend

263528.80

Holt Winter Additive 
Algorithm

253439.50

Holt Winter Additive 
Multiplicative Algorithm

251735.80

4.3. Problem Solving Production 
Planning Using Dynamic Programming 
Approach
Below here is  the notation for  this  model
formulation: 
T = Period: 1,2,3 ,..., n
N = Number of periods
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It-1 = Number  of  incoming  inventory
at 

   the beginning of period 1
Dt = Total demand will be met in 

   period t
Xt = Amount of product produced in 

   period t
It = Inventory at end of period t 
VCHt = Cost savings per-unit variable in

   period t
Ft*(lt) = Minimum total cost to supply 

    early  in  the  period  in  which
there 

    are still n the next   period.
ft-1*(It-1) = Optimal decision cost in prior 

        periods.
Xt* =  Level  of  production  that
produces 

   Ft*(It)
Pmax = Maximum production capacity
Imax = Maximum Tank Capacity

a. Decomposition
Production  planning  problem  period
January-June  2010  in  for  stage,  optimal
solution  are  knowing  to  sub  problems.
Stage in the problem is January, February,
March, April, May, and June.

b. State Variable

Table 3. State Variable

Periode
 Forecasting

2010
Warehouse

Capacity

January 2,315,810 1,392,000

February 2,395,662 1,392,000

March 2,475,513 1,392,000

April 2,555,365 1,392,000

May 2,635,217 1,392,000

June 2,715,068 1,392,000

PT.  XYZ  has  5  tanks  save  for  finished
goods  premium  product  and  each  tank
have capacity minimize: 

c. Variable Cost 
(VCP) $. 27.92

d. Holding Cost 
(VHC) $. 2.12

e. Decision Variable

Determine the allocation produce volumes
every  months  base  on  increase  total
inventories as big as 278,400 Barrel.

Ft*(It) = Min {VCPt (Xt) + VCHt (It) + ft-1* (It-1)}

f. Calculation
Calculation  of  optimal  production  and
optimal amount of inventory of production
so as follows:

F0*(I0) = 0
I0 = 0

stage-one problem, the value of F0 (I0) is 0,
because there is no burden of payment on
the stage 0 that has been passed. Thus,
- For the month of June, F0 * (i) = 0
- For May

F1*(I1) = Min {VCP1 (X1) + VCH1 (I1) + 0  
F2*(I2)  =  Min  {VCP2(X2)  +  VCH2 (I2)  +  f1*
(i2+X2 -D2)}

In general, recursive function for this case
can be written as:

Ft*(It) = Min {VCPt (Xt) + VCHt (It) + ft-1* (It-

1)}
Ft*(It) = Min{VCPt(Xt) + VCHt(It) + ft-1*(it+Xt

–Dt)} 

Range nilai Xt is Dt – I ≤ Xt  ≤ Dt

And so on until stage 6. The first stage will
be represented by Table 4, and so on until
Table 9.

Stage 1 : June
F1*(I1) = Min {VCP1 (X1) + VCH1 (I1) + f0*(i)
1,323,068 ≤ X1 ≤ 2,715,068

Stage 2 : May 
F2*(I2)=Min{VCP2(X2)+VCH2(I2)  +  f1*(i2 +X2–
D2)}
1,243,217 ≤ X2 ≤ 2,635,217

Stage 3 : April 
F3*(I3) =Min{VCP3(X3) +VCH3(I3)+f2*(i3+X3  –
D3)}
1,163,365 ≤ X3  ≤ 2,276,965

Stage 4 : March
 F4*(I4)=Min{VCP4(X4)+VCH4(I4)+f3*(i4+X4–
D4)}
1,083,513 ≤ X4 ≤ 2,475,513

Stage 5 : Febuary
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F5*(I5) =Min {VCP5(X5)+VCH5(I5)  +  f4*(i5+X5

–D5)}
1,003,662 ≤ X5 ≤ 2,117,262

Stage 6 : January
F6*(I6) = MinVCP6 (X6)+VCH6(I6) + f5*(i6 +X6

–D6)}
923,810 ≤ X5 ≤ 2,315,810

5. ANALYSIS

Production  Cost  Comparison  of  Dynamic
Program  and  Corporate  Policies  will  be
represented by Table 11 and 12.

Comparison  with  Inventories  Total
Production  and Total  Cost  of  Methods of
Dynamic Program with Company Policy :

Without a comparison of Total  Production
Inventory  and  Total  Cost  of  Methods  of
Dynamic Program with Company Policy :

6. CONCLUSION

1. Based on AHP, the selected product is a
premium product with value 0328.

2. Production  volume to  be  in  production
by  applying  the  minimum  inventory  is
13,700,635  barrels  of  stock  with  a
minimum  of  1,392,000  barrels.
Meanwhile,  production  volumes  to  be
produced  without  the  inventory  was  a
minimum of 15,092,635 barrels.

3. The amount  of  production  costs  which
must  be  issued  by  the  company  by
using dynamic program by applying the
minimum inventory is                     $

382,521,732.00 while, the magnitude of
production costs which must be issued
by the company with a dynamic program
without applying the minimum inventory
is $ 421,386,369, the two results is less
than the cost of production that must be
removed when  using  the  company's
policy that is equal to $ 465,782,955.00.

4. Cost savings with dynamic programming
method  is  17.88% or  a  total  of    $
83,261,223.68,  And  if  company’s
implement  the  policy  without  the
minimum inventory, cost savings in get
is 9.53% or a total of $ 44,396,586. 
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Table 4. First Stage on June 2010
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Table 5. Second Stage on May 2010

Table 6. Third Stage on April 2010

Table 7. Fourth Stage on March 2010

Table 8. Fifth Stage on February 2010

Table 9. Sixth Stage on January 2010

Table 10. Recapitulation
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Table 11. Comparison with Inventory

Table 12. Comparison without Inventory

Fuzzy Subtractive Clustering
(Yogi Yogaswara)

277


