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DRUG INVENTORY MANAGEMENT / SIMULATION / INVENTORY

MANAGEMENT POLICY

Drug are the basic human needs. Thus, the government of developed countries
support the accessing healthcare service as a basic people’s rights. This approach can
be incurred high expenses for a hospital because the management concerns with
maintaining the correct level of drugs to serve the uncertainty demands. Thus, the
hospitals focusing on the quality of drug inventory management. This research was
studied using real drug inventory management of Chokchai hospital, which is a
secondary care in the Nakhon Ratchasima province as a case study. The results from
studying the current situations show they only use one drug inventory management
policy for managing all drugs but different drugs have a various quantity of demands.
This research aims to develop the method for determining the optimal drug inventory
management policy by minimizing purchasing and holding costs, minimizing drug
shortages, which is appropriate to the vital and the essential of drugs, categorized
using the ABC-VEN analysis method. Numerical simulation investigated the optimal
quantity and reorder point between two policies (s,Q) and (s,S).

The results show both drug inventory management policies can be prevented
drug shortages, yields an optimal quantity and reorder point. The cost analysis

indicated costs per purchase order of the inventory policy (s,S) is higher than the



inventory policy (s,Q). Therefore, from the result indicated that the optimal policy
turned out to be the inventory policy (s,Q). Moreover, using the policy (s,Q) can be
reduced total costs by 10% from the current policy. The result of comparing betweer
two policies may help hospitals, determine the optimal policy for managing of drug

inventory.
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100001 AMLODIPINE 5 MG

100002 AMOXY+CLAVULANIC SYR35 ML (400/57, MG/5ML
ANTIRABIES IMMUNOGLOBULIN HUMAN ( HRIG ) 300

100003
TU/2ML

100004 BENZHEXOL 5 MG TAB ***

100005 MIXTARD HUMAN INJ 100 TU/ML 10ML

100006 NSS INJ. 0.9 %,1000 ML
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100007 SERETIDE EVOHALER (S25/F250)120DOSE
100008 SIMVASTATIN 10 MG. TAB (U30n351)

100009 ACYCLOVIR 200 MG TAB

100010 IPRATOPIUM+FENOTEROL MDI (BERODUAL)
100011 CEFTAZIDIME 1 GM INJ (WN35%)

100012 DOXAZOSIN 2 MG TAB

100013 GLIPIZIDE 5 MG TAB

100014 HYDRALAZINE 25 MG. TAB

100015 LOSARTAN 50 MG. TAB (U30n351)

100016 PHENYTOIN 100 MG. CAP.(DILANTIN)

100017 METFORMIN 500 MG. TAB

100018 HCTZ 50+AMILORIDE 5 MG (MODURETIC) TAB
100019 OMEPRAZOLE 20 MG. CAP

100020 SALBUTAMOL MDI 100 MCG/DOSE(VENTOLIN)
100021 THEOPHYLLINE 200 MG. TAB

100022 ALCOHOL,ETHYL 95%(30450 ML)

100023 ALLOPURINOL 100 MG

100024 AMOXYCILLIN 500 MG.

100025 AMPICILLIN INJ. 250 MG

100026 ASPIRIN 81 MG

100027 ATENOLOL50 MG.

100028 CEFOTAXIME 1 GM INJ.

100029 CEFTAZIDIME 1 GM INJ (WI0N331)

100030 CLARITHROMYCIN 500 MG. TAB

100031 CLINDAMYCIN INJ. 600MG/4ML

100032 D-5-1/2S 1000 ml. (N/2 1000)

100033 D-5-1/3S 500 ML (N/3 500)

100034

ENALAPRIL 20 MG. TAB
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100035 ENALAPRIL 5 MG. TAB
100036 N-ACETYLCYSTEINE POWDER100 MG
100037 HEPATITIS B VACC.1 ML INJ
100038 GEMFIBROZIL 300 MG. CAP
100039 METHYL SALICYLATE CREAM (BALM)
100040 DiCLOXACILLIN 250 MG. CAP
100041 TETRACAINE 0.5% EYE DROP
100042 BETAHISTINE MESILATE 6 MG TABLET
100043 FERROUS FUMARATE TAB
100044 FLUTICASONE ( Flixotide ) MDI 125 MCG/DOSE
100045 POVIDINE SOL. 10%,450 ML
100046 WATER FOR INJ 100 ML
100047 ANTIVENUM SERA INJ , §ngi)e
100048 ANTIVENUM SERA INJ, §3z111)5zamm
100049 FERROUS FUMARATE TAB
100050 INSULIN NPH HUMAN 100 Units/ML.10ML
100051 ALCOHOL GEL 450 ML
100052 POVIDINE SOL. 10%,450 ML
100053 VITAMIN B CO INJ. (Bco inj.)****
100054 ALBUMIN,HUMAN NORMAL 20 %
100055 ALUM MILK SUSPEN 240 ML NED
100056 AMITRIPTYLINE 25 MG.
100057 AMOXYCILLIN DRY SYR125 MG/5ML
100058 ATRACURIUM INJ 10 MG/ ML 2.5 ML
100059 BECLOMETHASONE NASALSPRAY 50 MCG/DOSE
100060 CALCIUM CARBONATE 1000 MG.
100061 CIPROFLOXACIN 200 MG INJ.
100062 CLINDAMYCIN 300 MG.CAP
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100063 CLOTRIMAZOLE CREAM 1% 5GM.

100064 COLCHICINE 0.6 MG TAB

100065 CHLORPHENIRAMINE 2 MG/5ML (CPM SYR***** )
100066 CHLORPROMAZINE 100 MG TAB

100067 CHLORPROMAZINE 25 MG. TAB

100068 CHLORPROMAZINE 50 MG. TAB

100069 SODIUM VALPROATE SYR 200 MG/ML (DEPAKIN)
100070 DIAZEPAM 5 MG. TAB

100071 DICLOFENAC 25 MG TAB

100072 MAGNESIUM SULFATE 50% 2 ML INJ

100073 PHENYTOIN 50 MG TAB. Prompt

100074 DIMENHYDRINATE 50 MG TAB

100075 ETHAMBUTOL 400 MG.

100076 LYNESTRENOLO.5 MG. TAB

100077 FERROUS SULFATE DROP 15 ML (Ferdek)

100078 FLUOXETINE 20 MG. TAB

100079 DEXTROSE (Glucose) 50 % INJ 50 ML

100080 HALOPERIDOL 5 MG. TAB

100081 HALOPERIDOL 5 MG/ML INJ.

100082 ANTAZOLINE EYE DROP (HISTAOPH)

100083 HYDROCORTISONE INJ. 100 MG/2ML

100084 HYOSCINE 10 MG. TAB

100085 IBUPROFEN 200 MG(BRUFEN) TAB

100086 ISOSORBIDE DINITRATE 5 MG TAB SL (ISORDIL)
100087 CALCIUM POLYSTYRENE 5 GM (KALIMATE)
100088 FUROSEMIDE20 MG INJ

100089 LEVODOPA 250 + CARBIDOPA 25 MG TAB (CINEMET)

100090

LORAZEPAM 0.5 MG TAB
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100091 METHYLDOPA 250 MG TAB (Aldomet)
100092 ORPHENADRINE35+PARAS00MG TAB NED
100093 OSELTAMIVIR 75 MG CAP (GPO-A Flu)
100094 PREDNISOLONE 5 MG TAB
100095 PROPOFOL INJ. 10 MG/ML 20 ML
100096 PROPRANOLOL 10 MG. TAB
100097 PROPYLTHIOURACIL 50 MG TAB
100098 PYRAZINAMIDE 500 MG. TAB (PZA)
100099 RANITIDINE 50MG/2ML INJ
100100 RIFAMPICIN 300 mg. CAP
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SIMVASTATIN 10 MG. TAB

5 enidlumssnmn
MY GLIPIZIDE 5 MG TAB
METFORMIN 500 MG. TAB
ANuAuatings AMLODIPINE 5 MG.

= 2
T3nfAaLwe (1§,01,79,93N)

HYDRALAZINE 25 MG. TAB

ST 4
UUN

THEOPHYLLINE 200 MG. TAB

NITINITDINTT

Phenytion 100 MG CAP

<
UILIN

OMEPRAZOLE 20 MG. CAP

Fl
Tsanmde lasa

Acyclovir 200 MG TAB

d‘ =Y 9 = ) gll o dy =
A1519% 3.3 uaasdSuuanudesnisaetuaziviuaselumsdisenetvesIsaneruia

NIQiANH
4 L. Bnannudesnsdetl | snauaidumsdae
Yoenmaz Ao ) D 2
(19i) aall (159)

AMLODIPINE 5 MG. 3,567,000 8
SIMVASTATIN 10 MG. TAB 2,484,000 4
Acyclovir 200 MG TAB 43,000 6
DOXAZOSIN 2 MG TAB 616,000 5
GLIPIZIDE 5 MG TAB 1,830,500 7
HYDRALAZINE 25 MG. TAB 223,500 9
Phenytion 100 MG CAP 164,800 6
METFORMIN 500 MG. TAB 3,709,000 8
ALLOPURINOL 100 MG 393,500 3
AMOXYCILLIN 500 MG. 384,000 3
OMEPRAZOLE 20 MG. CAP 585,500 5
THEOPHYLLINE 200 MG. TAB 238,900 5
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@ S o o v 1 D '
5'IfJﬂ"IifJ'lLLﬁ$L'JGIfﬂﬂ!“ﬂ‘ﬁulﬁlun\l"lﬂ'lu'Juﬁgl}uVJUﬂ15%ﬂlﬂ‘1JﬁﬂﬂiiJ1§]i 1 Na93(0.003

av.y) 9¢ ladoyanwaaluasied 1

{ @ 4 o v '
miNﬁ 1 3']‘(’Jﬂ’|ifn!iaglj%ﬂmcﬂuqﬂ']ujﬂ!g]junuﬂ'li%ﬂlﬂll (ﬂ%u']ﬂ!ﬂaﬂ\‘] 0.003 2.4)

y o mmgﬁmmm%’mﬁu AuNUMIdANY | AunumMsIaiuee
Fradiiasianm AoNAB (11HI8) WN/ADY) MUY (M)
100008 1000 19.015 0.000057045
100009 1 19.015 0.057045
100014 1 19.015 0.057045
100021 500 19.015 0.00011409
100075 1 19.015 0.057045
100077 1 19.015 0.057045
100094 1 19.015 0.057045
100095 1000 19.015 0.000057045
100001 100 19.015 0.00057045
100065 1 19.015 0.057045
100026 1 19.015 0.057045
100044 500 19.015 0.00011409
100034 500 19.015 0.00011409
100059 500 19.015 0.00011409
100069 300 19.015 0.00019015
100082 100 19.015 0.00057045
100072 500 19.015 0.00011409
100057 1000 19.015 0.000057045
100079 100 19.015 0.00057045
100093 1 19.015 0.057045
100098 100 19.015 0.00057045
100004 1 19.015 0.057045
100005 500 19.015 0.00011409
100010 500 19.015 0.00011409
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A [ s o 9 v 1 1
AN 1 31YNTYUASLIFTAUNVIANTUIUAUNUNITIANDY (ﬂ%ll"lﬂ!ﬂaf)\‘] 0.003 2U.4) (919)

. y mmgﬁmmm%’mﬁu AuNUMSINAY | AunuMITaivae
staeuazyHuN o , ) ' ,
AanNae (MHIe) S UGEIN) MU (HHIY)
100012 1 19.015 0.057045
100017 1000 19.015 0.000057045
100018 500 19.015 0.00011409
100025 1 19.015 0.057045
100029 1 19.015 0.057045
100032 100 19.015 0.00057045
100034 1 19.015 0.057045
100037 1 19.015 0.057045
100038 1 19.015 0.057045
100045 1000 19.015 0.000057045
100065 1 19.015 0.057045
100046 1000 19.015 0.000057045
100076 60 19.015 0.00095075
100058 1 19.015 0.057045
100053 500 19.015 0.00011409
100073 500 19.015 0.00011409
100042 500 19.015 0.00011409
100097 1 19.015 0.057045
100022 500 19.015 0.00011409
100048 500 19.015 0.00011409
100051 1 19.015 0.057045
100084 1 19.015 0.057045
100100 1 19.015 0.057045
100015 1 19.015 0.057045
100016 1 19.015 0.057045
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A [ s o 9 v 1 1
AN 1 31YNTYUASLIFTAUNVIANTUIUAUNUNITIANDY (ﬂ%ll"lﬂ!ﬂaﬂ\‘] 0.003 2U.4) (919)

. y mmgﬁmmm%’mﬁu AuNUMSINAY | AunuMITaivae
staeuazyHuN o , ) ' ,
AanNae (MHIe) S UGEIN) MU (HHIY)
100078 1 19.015 0.057045
100064 1 19.015 0.057045
100003 1 19.015 0.057045
100026 1 19.015 0.057045
100085 1 19.015 0.057045
100099 1 19.015 0.057045
100002 1 19.015 0.057045
100006 1 19.015 0.057045
100007 500 19.015 0.00011409
100011 1 19.015 0.057045
100019 1 19.015 0.057045
100020 1 19.015 0.057045
100023 500 19.015 0.00011409
100031 1 19.015 0.057045
100033 100 19.015 0.00057045
100035 1 19.015 0.057045
100036 500 19.015 0.00011409
100027 1 19.015 0.057045
100028 500 19.015 0.00011409
100029 1000 19.015 0.000057045
100030 1000 19.015 0.000057045
100096 1 19.015 0.057045
100040 1000 19.015 0.000057045
100041 1000 19.015 0.000057045
100071 1 19.015 0.057045
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A [ s o 9 v 1 1
AN 1 31YNTYULASLIFTHUNVIATUIUAUNUNITIANY (ﬂ%ﬂﬂﬂ!ﬂaﬂ\‘] 0.003 2U.Y) (919)

. y mmgﬁmmm%’mﬁu AuNUMSINAY | AunuMITaivae
staeuazyHuN o , ) ' ,
AanNae (MHIe) S UGEIN) MU (HHIY)
100083 250 19.015 0.00022818
100043 1000 19.015 0.000057045
100047 500 19.015 0.00011409
100070 1 19.015 0.057045
100049 1 19.015 0.057045
100050 500 19.015 0.00011409
100039 1 19.015 0.057045
100056 1000 19.015 0.000057045
100055 1 19.015 0.057045
100013 1 19.015 0.057045
100061 1 19.015 0.057045
100062 500 19.015 0.00011409
100063 500 19.015 0.00011409
100066 500 19.015 0.00011409
100024 100 19.015 0.00057045
100052 1 19.015 0.057045
100067 500 19.015 0.00011409
100068 1000 19.015 0.000057045
100074 500 19.015 0.00011409
100080 500 19.015 0.00011409
100081 250 19.015 0.00022818
100086 1000 19.015 0.000057045
100087 1 19.015 0.057045
100088 1000 19.015 0.000057045
100089 500 19.015 0.00011409
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A [ s o 9 v 1 1
AN 1 31YNTYUASLIFTAUNVIANTUIUAUNUNITIANDY (‘]J%ﬂﬂﬂ!ﬂaﬂ\‘] 0.003 AU.Y) (D)

. o, | amgiannsedaiy | dugumsdaiu | Aunumsdaifiuae
staeuazyHuN o , ) ' ,
AanNae (MHIe) S UGEIN) MU (HHIY)
100090 500 19.015 0.00011409
100091 1 19.015 0.057045
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31aMmsen 100008 100040 100001 100044 100034 100059
AU 1 300,000 195,000 3,650 51,000 130,000 16,050
1AoM 2 320,000 210,000 3,700 50,000 136,000 18,700
1Aeu 3 295,000 205,000 3,200 51,000 148,000 18,900
1Aou 4 297,000 198,000 3,700 50,000 168,000 20,500
1AeU 5 292,000 195,000 3,500 51,000 162,000 19,525
1AoU 6 292,500 209,000 3,500 52,000 178,500 17,650
1neu 7 285,000 215,000 3,350 49,000 155,000 18,630
1ou 8 291,000 220,000 3,400 51,000 145,000 20,400
1eu 9 283,250 202,000 3,700 52,000 159,000 16,400
19U 10 287,500 198,000 3,600 54,000 168,000 17,500
1Aeu 11 305,000 210,000 3,900 53,000 140,000 19,800
1Aeu 12 318,750 227,000 3.800 52,000 141,000 19,445

31aMms3n 100082 100072 100005 100010 100079 100098
1neu 1 12,500 297,000 30,450 30,000 45,000 18,000
1Aou 2 14,600 274,000 32,500 27,900 46,800 20,000
1Aeu 3 13,700 309,600 38,900 31,700 50,000 18,900
oY 4 14,500 320,000 31,600 27,900 48,000 19,900
1Aou 5 15,500 358,000 33,500 29,800 48,000 19,800
oY 6 16,200 318,000 38,900 36,750 49,000 18,800
oY 7 14,900 278,000 31,750 32,550 47,500 21,800
1ou 8 12,400 282,000 30,900 30,000 49,500 18,500
1AoU 9 12,000 319,000 29,000 36,800 49,800 19,000
A9 10 13,000 305,000 29,800 32,800 50,900 21,700
1Aeu 11 12,700 327,900 33,600 33,900 51,000 20,500
1Aeu 12 12,800 320,500 32,600 33,900 50,000 22,000
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a o aa A a aa
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.. v 9 Y & a A =2 @ dy

Minitab 2018 Glumimaﬂymxmmsﬂmmﬂ%mm 12 ¥UA UIYATIDYAAIU
4‘ [y Y o 3 9 9 a J
Run test m@izu’anymzuu’ﬂuu NIINATDUIU !ﬂuﬂ']ﬁ‘l”lﬂﬁf)‘ﬂLLUU%Ni%WWiTNm@ﬁ

. A " 9 g I [ A TR Y I a 1 1)
(Nonparametric) tiotera Mdoyanuiunuugunse lu dedeyailuddszdonuuazinain
Uszmnafernu Taell quuAgiu Ao

9

{ o Id 1 1 [
Ho: Yoyanhmsnagowiluliedragu (laifiuuaTviu)

-
H1: doyaiiimanageu ludluliodagu @uuaTviy)

4 o a 4 I
Kolmogorov-Smirnov test L‘ﬁ’f]‘l/mﬁ@‘]_laﬂymzﬂﬁm}ﬂumﬂﬂ@ ﬂﬁﬂﬂﬁ@ﬂﬁ!ﬂuﬂﬁ
1 @ [ 1A I A o a A =
‘I/IﬂﬁfJ‘Uﬂ’q3J¢]’JEJEJN”<meﬁLLﬁ]ﬂLL%QL‘]Jull‘}J@HiJVIi]E;]VI mﬂmqmﬂﬁumgmma”lu Ak
Y < = v W . a9 o A v W
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1. AMLODIPINE 5 MG.
Analysis of AMLODIPINE 5 MG. demand trend.
Hypothesis HO: There is no trend component in the time series data.
H1: There is trend component in the time series data.

Computation of Runs Test from Minitab

Test

Mull hypothesis Ho: The order of the data is random
Alternative hypothesis  Hi: The order of the data is not random

Mumber of Runs
Observed Expected P-Value
5 6.83 0.252

i - T T N——— - [ A arsr Hhan 11 Ak 5 K
The p-value may not be accurate for samples with fewer than 11

than 11 below.

abservations above K or fewer

There is no trend component in the time series data at significant level 0.05.
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Analysis of demand distribution.

Hypothesis HO: The data are sampled from normal distribution population.

HI1: The data are not sampled from normal distribution population.

Computation of Kolmogorov-Smirnov Test from Minitab.

Percent

99

95
920

80

70
60
50
40
30

20

Probability Plot of C1

Normal

Mean 297250
StDev 29361
N ©r
KS 0.172
P-Value >0.150

220000 240000 260000 280000 300000 320000 340000 360000 380000

C1

The data are sampled from normal distribution population at significant level 0.05.
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2. SIMVASTATIN 10 MG. TAB
Analysis of SIMVASTATIN 10 MG. TAB. demand trend.
Hypothesis HO: There is no trend component in the time series data.
H1: There is trend component in the time series data.

Computation of Runs Test from Minitab

Test

Mull hypothesis Ha: The order of the data is random
Alternative hypothesis  Hi: The order of the data is not random

Mumber of Runs
Observed Expected P-Value
6 7.00 0.545

than 11 below.

The p-value may not be accurate for samples with fewer than 11 observations above K or fewer

There is no trend component in the time series data at significant level 0.05.
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Analysis of demand distribution.

Hypothesis HO: The data are sampled from normal distribution population.

Computation of Kolmogorov-Smirnov Test from Minitab.

Percent

HI1: The data are not sampled from normal distribution population.

99

95
920

80

70
60
50
40
30

20

180000

190000

Probability Plot of C1

200000

Normal

C1

210000

220000

230000

Mean 207000
StDev 10153
N ©r
KS 0.146
P-Value >0.150

The data are sampled from normal distribution population at significant level 0.05.
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3. Acyclovir 200 MG TAB
Analysis of Acyclovir 200 MG TAB. demand trend.
Hypothesis HO: There is no trend component in the time series data.
H1: There is trend component in the time series data.

Computation of Runs Test from Minitab

Test

Mull hypothesis Ho: The order of the data is random
Alternative hypothesis  Hi: The order of the data is not random

Mumber of Runs
Observed Expected P-Value
5 6.83 0.252

i - T T N——— - [ A arsr Hhan 11 Ak 5 K
The p-value may not be accurate for samples with fewer than 11

than 11 below.

abservations above K or fewer

There is no trend component in the time series data at significant level 0.05.
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Analysis of demand distribution.

Hypothesis HO: The data are sampled from normal distribution population.

Computation of Kolmogorov-Smirnov Test from Minitab.

Percent

99

95
920

80

70
60
50
40
30

20

HI1: The data are not sampled from normal distribution population.

3200

Probability Plot of C1

Normal

3400

C1

3600

3800

4000

Mean 3583
StDev 2004
N ©r
KS 0.136
P-Value >0.150

The data are sampled from normal distribution population at significant level 0.05.
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4. DOXAZOJIN 2 MG TAB
Analysis of DOXAZOJIN 2 MG TAB. demand trend.
Hypothesis HO: There is no trend component in the time series data.
H1: There is trend component in the time series data.

Computation of Runs Test from Minitab

Test

Mull hypothesis Ha: The order of the data is random
Alternative hypothesis  Hi: The order of the data is not random

Mumber of Runs
Observed Expected P-Value
4 6.83 0.077

The p-value may not be accurate for samples with fewer than 11 observations above K

than 11 below.

r fewer

There is no trend component in the time series data at significant level 0.05.
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Analysis of demand distribution.

Hypothesis HO: The data are sampled from normal distribution population.

HI1: The data are not sampled from normal distribution population.

Computation of Kolmogorov-Smirnov Test from Minitab.

Percent

99

95
920

80

70
60
50
40
30

20

Probability Plot of C1

Normal

Mean 51333
StDev 1371
N ©r
KS 0.179
P-Value >0.150

48000 49000 50000 51000 52000 53000 54000 55000
C1

The data are sampled from normal distribution population at significant level 0.05.
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5. GLIPIZIDE 5 MG TAB.
Analysis of GLIPIZIDE S MG TAB. demand trend.
Hypothesis HO: There is no trend component in the time series data.
H1: There is trend component in the time series data.

Computation of Runs Test from Minitab.

Test

Mull hypothesis Ha: The order of the data is random
Alternative hypothesis  Hi: The order of the data is not random

Mumber of Runs
Observed Expected P-Value
6 6.83 0.603

The p-value may not be accurate for samples with fewer than 11 observations above K

than 11 below.

r fewer

There is no trend component in the time series data at significant level 0.05.
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Analysis of demand distribution.
Hypothesis HO: The data are sampled from normal distribution population.
HI1: The data are not sampled from normal distribution population.

Computation of Kolmogorov-Smirnov Test from Minitab.

Probability Plot of C1

Normal
99
Mean 120833
StDev 22661
95 . N 12
KS 0.212
90
* P-Value 0.140
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70
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o 50
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20
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1 £ =l
60000 80000 100000 120000 140000 160000 180000

1

The data are sampled from normal distribution population at significant level 0.05.
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6. HYDRALAZINE 25 MG. TAB
Analysis of HYDRALAZINE 25 MG. TAB. demand trend.
Hypothesis HO: There is no trend component in the time series data.
H1: There is trend component in the time series data.

Computation of Runs Test from Minitab.

Test

Mull hypothesis Ha: The order of the data is random
Alternative hypothesis  Hi: The order of the data is not random

Mumber of Runs
Observed Expected P-Value
6 6.33 0.818

than 11 below.

The p-value may not be accurate for samples with fewer than 11 observations above K or fewer

There is no trend component in the time series data at significant level 0.05.
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Analysis of demand distribution.
Hypothesis HO: The data are sampled from normal distribution population.
HI1: The data are not sampled from normal distribution population.

Computation of Kolmogorov-Smirnov Test from Minitab.

Probability Plot of C1

Normal
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StDev 1459
95 N 12
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80
70
-
5 60
o 50
T 40
o
30
20
10

15000 16000 17000 18000 19000 20000 21000 22000
C1

The data are sampled from normal distribution population at significant level 0.05.



7. Phenytion 100 MG CAP
Analysis of Phenytion 100 MG CAP. demand trend.
Hypothesis HO: There is no trend component in the time series data.
H1: There is trend component in the time series data.

Computation of Runs Test from Minitab.

Test

Mull hypothesis Ha: The order of the data is random
Alternative hypothesis  Hi: The order of the data is not random

Mumber of Runs
Observed Expected P-Value
5 6.83 0.252

The p-value may not be accurate for samples with fewer than 11 observations above K

than 11 below.

r fewer

There is no trend component in the time series data at significant level 0.05.
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Analysis of demand distribution.

Hypothesis HO: The data are sampled from normal distribution population.

HI1: The data are not sampled from normal distribution population.

Computation of Kolmogorov-Smirnov Test from Minitab.

Percent
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10000

Probability Plot of C1

Normal

Mean 13733
StDev 1371
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P-Value >0.150

11000 12000 13000 14000 15000 16000 17000
C1

The data are sampled from normal distribution population at significant level 0.05.
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8. METFORMIN 500 MG. TAB
Analysis of METFORMIN 500 MG. TAB. demand trend.
Hypothesis HO: There is no trend component in the time series data.
H1: There is trend component in the time series data.

Computation of Runs Test from Minitab.

Test

Mull hypothesis Ha: The order of the data is random
Alternative hypothesis  Hi: The order of the data is not random

Mumber of Runs
Observed Expected P-Value
6 6.83 0.603

than 11 below.

The p-value may not be accurate for samples with fewer than 11 observations above K or fewer

There is no trend component in the time series data at significant level 0.05.

92



Analysis of demand distribution.

Hypothesis HO: The data are sampled from normal distribution population.

Computation of Kolmogorov-Smirnov Test from Minitab.

Percent

HI1: The data are not sampled from normal distribution population.
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350000
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Mean 309083
StDev 23870
N ©r
KS 0.150
P-Value >0.150

The data are sampled from normal distribution population at significant level 0.05.
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9. ALLOPURINOL 100 MG
Analysis of ALLOPURINOL 100 MG. demand trend.
Hypothesis HO: There is no trend component in the time series data.
H1: There is trend component in the time series data.

Computation of Runs Test from Minitab

Test

Mull hypothesis Ha: The order of the data is random
Alternative hypothesis  Hi: The order of the data is not random

Mumber of Runs
Observed Expected P-Value
7 6.33 0.646

The p-value may not be accurate for samples With fewer than 11 observations above K or fewer

tharn 11 below.

There is no trend component in the time series data at significant level 0.05.



Analysis of demand distribution.
Hypothesis HO: The data are sampled from normal distribution population.
HI1: The data are not sampled from normal distribution population.

Computation of Kolmogorov-Smirnov Test from Minitab.

Probability Plot of C1
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The data are sampled from normal distribution population at significant level 0.05.



10. AMOXYCILLIN 500 MG.
Analysis of AMOXYCILLIN 500 MG. demand trend.
Hypothesis HO: There is no trend component in the time series data.
H1: There is trend component in the time series data.

Computation of Runs Test from Minitab.

96

Test

MNull hypothesis Ha: The order of the data is random
Alternative hypothesis  Hi: The order of the data is not random

MNumber of Runs

1

Observed Expected P-Value
4 7.00 0.069
The p-volue may not be accurate for samples with fewer than 11 observations above K o

than 11 below.

rfewer

There is no trend component in the time series data at significant level 0.05.



Analysis of demand distribution.

Hypothesis HO : The data are sampled from normal distribution population.

HI1: The data are not sampled from normal distribution population.

Computation of Kolmogorov-Smirnov Test from Minitab.
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P-Value >0.150

The data are sampled from normal distribution population at significant level 0.05.
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11. OMEPRAZOLE 20 MG. CAP
Analysis of OMEPRAZOLE 20 MG. CAP. demand trend.
Hypothesis HO: There is no trend component in the time series data.
H1: There is trend component in the time series data.

Computation of Runs Test from Minitab.

98

Test

MNull hypothesis Ha: The order of the data is random
Alternative hypothesis  H,: The order of the data is not random

Mumber of Runs
Observed Expected P-Value

i £.83 0.603
The p-value may not be accurate for sampies with fewer than 11 observations above K or fewer
than 11 below.

There is no trend component in the time series data at significant level 0.05.



Analysis of demand distribution.

Hypothesis HO: The data are sampled from normal distribution population.

Computation of Kolmogorov-Smirnov Test from Minitab.

Percent
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HI1: The data are not sampled from normal distribution population.

Probability Plot of C1

Normal

C1

51000 52000 53000

Mean 48792
StDev 1786
N ©r
KS 0.154
P-Value >0.150

The data are sampled from normal distribution population at significant level 0.05.
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12. THEOPHYLLINE 200 MG. TAB
Analysis of THEOPHYLLINE 200 MG. TAB. demand trend.
Hypothesis HO: There is no trend component in the time series data.
H1: There is trend component in the time series data.

Computation of Runs Test from Minitab

Test

Mull hypothesis Ha: The order of the data is random
Alternative hypothesis  Hi: The order of the data is not random

Mumber of Runs
Observed Expected P-Value
6 6.83 0.603

than 11 below.

The p-value may not be accurate for samples with fewer than 11 observations above K or fewer

There is no trend component in the time series data at significant level 0.05.
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Analysis of demand distribution.

Hypothesis HO: The data are sampled from normal distribution population.

HI1: The data are not sampled from normal distribution population.

Computation of Kolmogorov-Smirnov Test from Minitab.

Percent
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The data are sampled from normal distribution population at significant level 0.05.
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