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Abstract

The problem of the study was represented in the lack of optimal
determination of the level of the amount of safety stock for
malaria drugs in North Kordofan State, which led to the use of
some quantitative models to control the stock such as the
economic quantity model (EOQ) of the potential demand based
on the optimum level of service and expected costs in order to
avoid loss of treatment and waste of resources, however that does
not happen much because the demand i1s a random variable,
therefore, a simulation method has been applied to calculate the
rate of demand for comparison. The objective of this study is to
determine the optimal level of stock, which helps the
administration in making decisions related to administration
problems. The researcher used the descriptive and inductive
method to analyze the ample data and introduce computer
programs such as WinQSB, Minitab and Excel in addition to the
historical method in the narrative of previous studies. The study
contains five chapters. The first chapter deals with the general
framework research, the second chapter presents the operation
research in terms of origin and concept of simulation because the
experiment on the system itself is often difticult and expensive
and contains some risk in increasing the demand for medicine.
Chapter Three discussed models of stock control, and chapter
four deals with the applied field, and the fifth chapter is related to

the conclusions and recommendations. The results of the study



are based on the used quantitative models, which were
represented in the economically effective scientific method that
has a significant impact in reducing the conditions of risk and
probability models. The creation of the demand rate by
simulation and the Monte Carlo method led to the reduction of
the standard deviation of the demand rate, from which a
reasonable level of service was reached for the lowest expected
costs in order to avoid waste and save resources. The
recommendations include determining the optimum number of
orders, which leads to reducing and decreasing the value of
storage costs compared to the level of inventory, and also
attention should be paid to the rate of low percentage of loss and
damage due to storage and circulation. The study also
recommends that modern methods should be followed in order
to provide economic resources and human efficiency to improve

the level of safety stock.
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Areas Under the One-Tailed Standard Normal Curve

This table providesthe area between
the mean and some Z score. o=1
Forexample, whenZ score = 1.45

the area= 0.4265. A5
z u=0 145
z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.0 0.0000 | 0.0040 | 0.0080 | 0.0120 | 0.0160 | 0.0199 | 0.0239 | 0.0275 | 0.0319 | 0.0359
0.1 0.0398 | 0.0438 | 0.0478 | 0.0517 | 0.0557 | 0.0596 | 0.0636 | 0.0675 | 0.0714 | 0.0753
0.2 0.0793 | 0.0832 | 0.0871 | 0.0910 | 0.0948 | 0.0987 | 0.1026 | 0.1064 | 0.1103 | 0.1141
0.3 0.1179 | 0.1217 | 0.1255 | 0.1293 | 0.1331 | 0.1368 | 0.1406 | 0.1443 | 0.1480 | 0.1517
0.4 0.1554 | 0.1591 | 0.1628 | 0.1664 | 0.1700 | 0.1736 | 0.1772 | 0.1808 | 0.1844 | 0.1879
0.5 0.1915 | 0.1950 | 0.1985 | 0.2019 | 0.2054 | 0.2088 | 0.2123 | 0.2157 | 0.2190 | 0.2224
0.6 0.2257 | 0.2291 | 0.2324 | 0.2357 | 0.2389 | 0.2422 | 0.2454 | 0.2486 | 0.2517 | 0.2549
0.7 0.2580 | 0.2611 | 0.2642 | 0.2673 | 0.2704 | 0.2734 | 0.2764 | 0.2794 | 0.2823 | 0.2852
0.8 0.2881 | 0.2910 | 0.2939 | 0.2967 | 0.2995 | 0.3023 | 0.3051 | 0.3078 | 0.3106 | 0.3133
0.9 0.3159 | 0.3186 | 0.3212 | 0.3238 | 0.3264 | 0.3289 | 0.3315 | 0.3340 | 0.3365 | 0.3389
1.0 0.3413 | 0.3438 | 0.3461 | 0.3485 | 0.3508 | 0.3531 | 0.3554 | 0.3577 | 0.3599 | 0.3621
1.1 0.3643 | 0.3665 | 0.3686 | 0.3708 | 0.3729 | 0.3749 | 0.3770 | 0.3790 | 0.3810 | 0.3830
1.2 0.3849 | 0.3869 | 0.3888 | 0.3507 | 0.3925 | 0.3944 | 0.3962 | 0.3980 | 0.3997 | 0.4015
1.3 0.4032 | 0.404S5 | 0.4066 | 0.4082 | 0.4099 | 0.4115 | 0.4131 | 0.4147 | 0.4162 | 0.4177
1.4 0.4192 | 0.4207 | 0.4222 | 0.4236 | 0.4251 | 0.4265 | 0.4279 | 0.4292 | 0.4306 | 0.4319
1.5 0.4332 | 0.4345 | 0.4357 | 0.4370 | 0.4382 | 0.4394 | 0.4406 | 0.4418 | 0.4425 | 0.4441
1.6 0.4452 | 0.4463 | 0.4474 | 0.4484 | 0.44595 | 0.4505 | 0.4515 | 0.4525 | 0.4535 | 0.4545
1.7 0.4554 | 0.4564 | 0.4573 | 0.4582 | 0.4591 | 0.4599 | 0.4608 | 0.4616 | 0.4625 | 0.4633
1.8 0.4641 | 0.4649 | 0.4656 | 0.4664 | 0.4671 | 0.4678 | 0.4686 | 0.4693 | 0.4699 | 0.4706
1.9 0.4713 | 0.4719 | 0.4726 | 0.4732 | 0.4738 | 0.4744 | 0.4750 | 0.4756 | 0.4761 | 0.4767
2.0 0.4772 | 0.4778 | 0.4783 | 0.4788 | 0.4793 | 0.4798 | 0.4803 | 0.4808 | 0.4812 | 0.4817
2.1 0.4821 | 0.4826 | 0.4830 | 0.4834 | 0.4838 | 0.4842 | 0.4846 | 0.4850 | 0.4854 | 0.4857
2.2 0.4861 | 0.4864 | 0.4868 | 0.4871 | 0.4875 | 0.4878 | 0.4881 | 0.4884 | 0.4887 | 0.4890
23 0.4893 | 0.4896 | 0.4898 | 0.4501 | 0.4904 | 0.4506 | 0.4509 | 0.4911 | 0.4913 | 0.45916
24 0.4918 | 0.4920 | 0.4522 | 0.4925 | 0.4927 | 0.4929 | 0.4531 | 0.4932 | 0.45934 | 0.4936
2.5 0.4538 | 0.4940 | 0.4541 | 0.4543 | 0.4945 | 0.4946 | 0.4548 | 0.4949 | 0.4951 | 0.45952
2.6 0.4953 | 0.4955 | 0.4956 | 0.4957 | 0.4959 | 0.4960 | 0.4961 | 0.4962 | 0.4963 | 0.4964
2.7 0.4965 | 0.4966 | 0.4967 | 0.4968 | 0.496S | 0.4570 | 0.4971 | 0.4972 | 0.4573 | 0.4974
2.8 0.45974 | 0.4975 | 0.4976 | 0.4977 | 0.4977 | 0.4978 | 0.4579 | 0.4979 | 0.4980 | 0.4981
2.9 0.4581 | 0.4982 | 0.4982 | 0.4983 | 0.4984 | 0.4984 | 0.4985 | 0.4985 | 0.4586 | 0.4986
3.0 0.4987 | 0.4987 | 0.4987 | 0.4988 | 0.4988 | 0.4989 | 0.4589 | 0.4983 | 0.459590 | 0.49%0
3.1 0.4950 | 0.4991 | 0.4991 | 0.4991 | 0.4992 | 0.4992 | 0.4992 | 0.4992 | 0.4993 | 0.4993
3.2 0.4993 | 0.4993 | 0.4994 | 0.4954 | 0.4994 | 0.4994 | 0.4994 | 0.4995 | 0.4995 | 0.4995
3.3 0.4995 | 0.4995 | 0.4995 | 0.4996 | 0.4996 | 0.4996 | 0.4996 | 0.4996 | 0.4996 | 0.4997
34 0.4997 | 0.4997 | 0.4997 | 0.4997 | 0.4997 | 0.4997 | 0.4997 | 0.4997 | 0.4997 | 0.4998
3.5 0.4598 | 0.4998 | 0.4998 | 0.4998 | 0.4998 | 0.4998 | 0.4998 | 0.4998 | 0.4998 | 0.4998
3.6 0.4998 | 0.4998 | 0.4999 | 0.4999 | 0.4999 | 0.49399 | 0.4999 | 0.4999 | 0.4999 | 0.4999
3.7 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4959 | 0.4999 | 0.43999
3.8 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999 | 0.4999
3.9 0.5000 | 0.5000 | 0.5000 | 0.5000 | 0.5000 | 0.5000 | 0.5000 | 0.5000 | 0.5000 | 0.5000
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Standard Normal Cumulative Probability Table

A
4
Cumulative probabilities for NEGATIVE z-values are shown in the following table: J . -

z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

-33 | 00005 00005 0.0005 00004 0.0004 0.0004 0 0004  0.0004 0.0004 0.0003
-32 | 00007 00007 0.0006 00006 0.0006 0.0006 00006 0.0005 0.0005 0.0005
-3.4 0.0010  0.0009 0.009 00009 0.0008 00008 0.0008 0.0008 0.0007 0.0007
-30 | 00013 00013 00013 00012 00012 0.0011 00011 00011 00010 0.0010

29 | 00019 00018 00018 00017 00016 00016 00015 00015 00014 0.0014
28 | 00026 00025 00024 00023 00023 00022 00021 00021 0.0020 0.0019
<7 | 00035 00034 00033 00032 00031 00030 00029 00028 0.027 0.0026
<26 | 00047 00045 00044 00043 0.0041 00040 00039 00038 00037 0.0036
25 | 00062 00060 00059 00057 00055 00054 00052 00051 0.0049 0.0048

24 | 00082 00080 00078 00075 00073 0.0071 0.0069 00068 00066  0.0064
23 | 00107 00104 00102 00099 00096 00094 00091 00089 0.0087 0.0084
22 | 00139 00136 00132 00129 00125 00122 00119 00116 00113  0.0110
21 00179 00174 00170 00166 00162 00158 00154 00150 0.0146  0.0143
20 | 00228 0022 00217 00212 0027 00202 00197 00192 00188 0.0183

-1.9 | 00287 00281 00274 00268 00262 00256 00250 0.0244 00239 0.0233
-18 | 00359 00351 00344 00336 00329 00322 00314 00307 00301 0.0294
1.7 | 00446 00436 00427 00418 0.0409 0.0401 00392 00384 00375 0.0367
-16 | 00548 00537 00626 00516 0.0505 0.0495 00485 0.0475 00465 0.0455
-15 | 00668 0.0655 0.0643 00630 00618 00606 0.0594 00582 0.0571  0.0559

-14 | 00808 00793 00778 00764 00749 00735 00721 00708 0.0694  0.0681
413 | 00968 00951 00934 00918 00901 00885 00869 00853 00838  0.0823
42 | 01151 01131 01112 01093 01075 01056 01038 01020 0.1003  0.0985
11 01357 01336 01314 01292 01271 01251 01230 0.1210 0.1190  0.1170
4.0 | 01587 0.1562 01539 01515 0.1492 0.1469 01446 0.1423  0.1401  0.1379

09 | 01841 0.1814 01788 01762 0.4736 01711 01685 0.1660 0.1635 0.1611
08 | 02119 02090 02061 02033 02005 0.1977 01949 01922 0.1894  0.1867
0.7 | 02420 02389 02358 02327 02296 02266 02236 02206 02177 02148
06 | 02743 02709 02676 02643 02611 02578 02546 02514 02483  0.2451
<05 | 03085 03050 03015 02981 02946 02912 02877 02843 02810 02776

04 | 03446 03409 03372 03336 03300 03264 03228 03192 03156 03121
03 | 03821 03783 03745 03707 03669 03632 03594 03657 03520  0.3483
02 | 04207 04168 04129 04090 04052 04013 03974 03936 03897  0.3859
0.1 04602 04562 04522 04483 04443 04404 04364 04325 04286 0.4247
0.0 05000 04960 04920 04830 04840 04801 04761 04721 04681  0.4641
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Descriptive Statistics: C1; C2; C3; C4; C5; C6;

Variable

1

Cc2

a3

C4

G5

Ccé

c7

c8

9

C10

c1

c12

C13

c14

C15

C16

c17

c18

Cc19

C20

N

150
0

150
0

150
0

150
0

150
0

150
0

150
0

150
0

150
0

150
0

150
0

150
0

150
0

150
0

150
0

150
0

150
0

150
0

150
0

150

N

*

0

Mean

45320
2

45301
3

45338
8

45292
6

45328
6

45318
7

45320
8

45335
5

45296
4

45308
7

45309
4

45302
0

45320
8

45293
7

45296
8

45339
4

45313
3

45308
7

45335
5

45347
7

SE

Mean

207

203

206

203

207

200

207

203

203

207

210

208

211

200

209

205

205

205

209

201
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8021

7863

7977

7872

8012

7752

8009

7869

7876

8017

8132

8074

8168

7743

8088

7944

7941

7925

8077

7800

Minimu

m

424175

430515

425178

427804

427571

426574

429973

426504

428480

428188

421577

427651

423130

429942

426417

424375

428277

428212

427584

427203

\YY

Q1

44769

44765

44814

44768

44769

44804

44804

44809

44779

44736

44778

44757

44772

44770

44732

44826

44775

44794

44812

44812
7

; C24; C25
Q3 Maximu
m
45872 479846
2
45818 482338
1
45869 480792
2
45838 480678
9
45875 480370
2
45835 479543
7
45870 484957
4
45875 480840
6
45841 487432
7
45850 479778
4
45881 474157
4
45842 480824
3
45870 475000
9
45826 475314
6
45854 478174
7
45843 480345
9
45864 479507
1
45815 477023
7
45879 477696
9
45884 476815
3
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44 Inventory Theory and System ﬂﬂ
HIF" @HEMm@?

3 paperone [E00) ﬂﬁ

Order or setup cost per order - ENTRY 305850

DATA [TEM ENTRY
Demand per year H37600
Order or setup cost per order 05040
Unit holding cost per year h.68
Unit shottage cost per pear H

Unit shortage cost independent of time

Replenishment or production rate per year

Lead tme for  new order in pear

Unit acquisttion cost without discount

Humber of discount breaks (quantities)

Order quantity if you known
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EE n|m|A SBE= L-!E —|M| 1|3 9
s Inventory Cost Analysis per year for paper ane -0 li
07-19-2018 [nput Data Yalue | Economic Order Analysis | Yalue
1 Demand per yea 5.44E6 Drder quantity 844786.9
2 |Oder (setup) cost $3085650.0000 Maximum inventory 844786.9
3 |Unit holding cost per year §5.8800 MWaximum backordes 0
4 |Unit shortage cost Drder interval in year 0.1554
L] Per yeai H Rearder point 0
b |Unit shortage cost
i independent of time 0 Total setup or ordering cost| ~ $2483674.0000
8  |Replenishment/production Total holding cost ~ $2483674.0000
g rate per year H Total shortage cost 0
10 (Lead time in year 0 Subtotal of above.  $4967348.0000
11 (Unit acquisition cost 0
12 Total material cost 0
13
it} Grand total cost ~ $4367348.0000

(3) o3y S
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C1 ~  Number of rows of data to generate: 1500 |
C2 |

C3
C4
C5 cl-c20
Co
C7
C8
C9
C10 -
Ci1 |
Ci2

! C13 Mean: | 453150
| |C14 v
' Standard deviation: 8000

Store in column(s):
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