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SO TAY HUONG DAN DU TRU THUOC TAI BENH VIEN
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PAT VAN PE

Mua sim thuc dam bao sb lugng sét v6i nhu cau thyuc té 1a mot trong nhitng yéu cAu quan trong
ctia hoat dong cung tng thudc tai bénh vién, gép phan gitip cho nguoi bénh dugc diéu tri kip
thoi, gitip bénh vién c¢6 du thudc phuc vu cho hoat dong chuyén mén, ddp tmg duoc nhu cau
kham chira bénh ctia bénh vién.

Ttr khi ¢6 sy diéu chinh vé chinh sach quan 1y str dung thudc tai co sd y té ciia co quan quan 1y
cling vai viéc trién khai quy dinh thyuc hién ty chu tai chinh & cac don vi sy nghié¢p cong 1ap, hoat
dong cung Ung thude cua Khoa Duoc bénh vién ¢c6 nhiéu thay ddi. Hién nay, viéc du tru thube
tai nhiéu bénh vién van con mét s6 bat cap, con xay tra truong hop $6 luong thude duoc mua sdm
bi thiéu nhiéu hodc du nhiéu hon so véi nhu cau thyc té. Bén canh nhiing nguyén nhan khéch
quan, lién quan dén chinh sdch quan Iy st dung thudc, chinh sdch théng tuyén BHYT, quy dinh
vé quy trinh mua sam, tién do giao hang, diéu kién bao quan va dién tich kho thudc tai bénh vién,
viéc khong tuan thu thyc hién hop dé)ng mua sim, sy thay ddi co cau bénh tat, ngan sach danh
cho viéc mua sam thudc chua hop ly, ... thi viéc du tru thude véi co sb chua chinh xdc 1a mot
trong nhitng nguyén nhan cdt 16i.

Khi bénh vién mua thudc nhiéu hon sb luong can sir dung dé dam bao yéu cau cung ung thude
kip thoi dy dii cho nguoi bénh, diéu nay lai c6 tic dong tidu cuc dén ngan sich cua bénh vién.
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BANG PHUONG PHAP PHAN TICH DU LIEU THEO THOT GIAN
Trudce tinh hinh nay, Khoa Dugc bénh vién can phai can nhéc trong du tru mua sam thudc dé
dam bao st dung hop 1y ngudn ngan sdch bénh vién, ddng thoi van dam bao cung Gmg thude day
du, kip thoi, ¢6 chit lugng.
Theo quy dinh hién nay, cidc bénh vién du tru thudc va mua sdm thudc dya vao sb luong da st
dung cua cing ky nam trude, két hop véi viée diéu chinh sb luong theo cdc tinh hudng cu thé
phat sinh nhu thién tai, dich bénh, chién tranh, chinh sich y té, ...
bPé g6p phﬁn xdc dinh chinh xdc s lugng thube can du tri, gidp bénh vién giam duogc luong
thudc mua du, can ddnh gid duoc xu hudng sir dung cuia thudc di sir dung trong mot khoang thoi
gian nhat dinh. Phuong phdp phan tich dit liéu theo thoi gian 12 mot trong nhitng phwong phdp
da va dang dugc 4p dung tai mdt s6 bénh bién, sir dung céc théng ké md ta co ban két hop véi
mo hinh hod, dya trén dit li€u st dung thudc thue té ctia bénh vién trong mot giai doan nhét dinh,
tir 46, xdc dinh dugc cdc thong tin vé xu hudng sir dung thude va xdc dinh dugc chu ky ting giam
str dung thubc hang nim ctia cdc hoat chét.
Nhiéu nghién ciru cho thiy viéc tmg dung phuong phap phén tich dir lidu theo thoi gian that su
¢ ¥ nghia trong viéc gidp bénh vién han ché viéc mua sim thudc v6i s6 luong nhidu qua mirc
can thiét, gidp giam co s6 ton kho, dam bao str ngudn ngan séch hop 1y va tiét kiém nhat.
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Nguyén tic chung khi thue hién du tra thudc bing

phwong phap phan tich dir liéu theo thoi gian

Dua trén co sO st dung thube hang thang tai bénh vién trong mot khoang
thoi gian nhat dinh (thuong it nhat 1a 36 thdng), 4p dung phuong phap
phan tich dir liéu theo thoi gian (st dung phan mém thong ké R*, SAS,
SPSS, ..) dé nhan dinh duoc xu huong st dung thude va dy bdo duoc

co s s& st dung clia giai doan twong lai (thuong 12 24 thing tiép theo).
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Uu diém khi sit dung phan mém R trong du tru thuoc

bang phwong phéap phan tich dix liéu theo thoi gian

Phan mém R 14 mot phan mém mién phi, twong thich v&i nhiéu hé diéu hanh khac
nhau, cai dat don gian trén mdy tinh c4 nhan, sir dung dé dang, két qua phan tich
va dit liéu dugc Iuu trit & cic dinh dang thong dung (excel, pdf), dé dang st dung

cho cédc béo céo.
Phan mém R phan tich dir li¢u thong qua cic cau Iénh va bang dir liéu lién quan.

Dé c6 thé str dung phan mém R trong hoat dong du tris thude, ddng nghiép chi can
copy ciu 1énh duoc cung cap san trong vi du huéng dan thue hanh va s& thu duoc

két qua s lwong thude can du trit trong vai phiit.
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Néi dung s6 tay hwéng din

S6 tay nay s& khong tap trung giai thich céc thuat todn duoc sir dung.

Cé4c tai liéu hudng dan su dung R c6 thé duoc tim hiéu tai https://cran.rstudio.com/

Nbi dung sb tay bao gdm 3 phan, tap trung hudng din céc thao tdc thuc hanh, lién quan
dén cdc budc dinh dang dit liéu, thyc hanh phan tich xu hudng va du béo co sd bang cic
cau 1énh da duoc thiét 1ap sin; doc két qua phan tich, trich xuat két qua duéi dang bang
(excel) va biéu dd (pdf).

2
CHUAN BI DU LIEU PAU VAO CAT PAT PHAN MEM
Q Xac dinh ngudn dix liéu 0 CaidatR (2.1)
Q Thu thap théng tin O Cai dat Rstudio (2.2)
Q Xu 1y va téng hop (theo bang mau) QO Cai dat goi phan tich hd tro (2.4)

PHAN TiCH DU LIEU
O Khai bao gbi phan tich (3.2)
Q Nhap dir liéu dau vao (3.3)
Q Phan tich dir liéu va xuit két qua dau ra (3.4)
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UNG DUNG THUC TIEN

Noi dung phan thuc hanh cta so tay gitp tra 101 cdc ciu hoi sau:

 Nhu ciu sir dung thudc A dang tiing hay gidm trong nhirng nim gan day?
« Thang nio trong nim thudc A ¢é nhu ciu dwoc sir dung nhiéu nhat?

* SO lwong cin du trit dé mua thudc A cho 12 thang sip téi 1a bao nhiéu?
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: PHAN 1 N
HUONG DAN CHUAN BI DU LIEU PAU VAO

Xac dinh nguén dir liéu va pham vi thu thap dir li¢u
\ 4 : ------------- :
Thu thap thong tin lién quan dén cac thude ! Cap phét !
c6 dit liéu sir dung trong giai doan hoi ctru *----- -E dir liéu E
dugc luu trit trong phan mém quan 1y ctia bénh vién ! hang nam !
A 4
Téng hop dir liéu, xu ly, lam sach, chuan héa, mi hoa dit liéu E E
1 L
4 !-'-=' "
CO SO DU LIEU SU DUNG THUOC E -
TAI BENH VIEN - ==
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1.1.  Xac dinh nguon dit liéu

Dit liéu nén dugc trich xuét tir co s& dit liéu dién tir, lién quan dén co s6 str dung tirng thudc tai
bénh vi¢n trong tirng thang, can dam bao do chinh x4c va day du cua dir liéu.

Xéc dinh giai doan 14y dir liéu dé tién hanh trich xuat tir phan mém quan 1y cta bénh vién (it nhat
36 thang lién tuc).

1.2. Xdc dinh pham vi dit liéu cin thu thap

Xdc dinh cu thé cdc thudc can phan tich xu huéng va du bdo nhu cau sir dung thube dé tiét kiém
thoi gian va dam bao chat luong dit liéu trong qua trinh thu thap va tong hop dit liéu. Chi chon
phan tich cac thudc con nhu ciu su dung tai bénh vién trong tuong lai va co san dit liéu da st
dung tai bénh vién it nhét 36 thang. Pham vi dit li€u c6 thé xéc dinh theo cac tiéu chi sau:

o Tat ca thudc c6 trong Danh muc thudc cua bénh vién

e Thudc st dung trong diéu trj ndi trd hodc/va ngoai trd

e Thudc st dung thudc pham vi thanh todn cua Bao hiém Y té
¢ Thudc dugc phan loai theo nhém téac dung dugc 1y

« Thudc sir dung theo nhu cau diéu tri khoa 1am sang

10
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1.3. Tong hop va xir Iy dir liéu

Dit liéu dién tir duoc trich xudt tir phan mém quén 1y cta bénh vién 1a dit liéu “thd”, can duoc
kiém tra va dong nhat vé dinh dang, xur 1y dit liéu tréng (trong trudng hop khéng thé bd sung
thong tin sau khi da kiém tra lai di liéu thi cAn dién vao o trong gi4 tri trung binh ciing ky/ trung
binh cting quy; néu thudc khong str dung thi dién gid tri 0 vao 6 trong).

Dit liéu duoc thu thap theo moi thubc, sau d6 téng hop lai theo dau thudc (céc thube c6é cling
thanh phan, ndng d6/ ham luong, dang bao ché s& duoc tong hop thanh mot dau thudce).

Nbi dung can thu thap cho cic thudc cin phén tich bao gdm cic ndi dung tdi thiéu sau day:

* Tén thudc, thanh phan hoat chat va ndng d¢/ ham lugng tuong tng, dang bao ché

« Co sb st dung mdi thang (trong mot giai doan it nhét 36 thang)

Péi véi dit liéu duogce trich xuat tir phan mém cta bénh vién trong mot giai doan dai, can luu ¥
khi thuc hién ddng nhét dit liéu trong bang tong hop trong nhitng trudng hop sau:

e Cich ghi cédc thong tin nhu tén thudc, tén hoat chét, ndng d6/ ham lwong ¢ khi khong dong
nhat.
e Céch biéu dién dit liéu c6 gid tri hang ngan c6 thé theo nhiéu dinh dang khéc nhau (d4u chim,
dau phay, khoang trang, ...).
* Gid tri co s6 st dung thudc mdi thang c6 thé bi trong do thiéu thong tin hodc thude d6 khong
st dung trong thang.
11
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1.4. Chuén bi bang dit liéu theo miu

Trong bang dit liéu mau:

e MbJi thube dugc ky hi¢u 1a Thuocl, Thuoc2, Thuoc3, ...

« MBJi thing duoc ddnh sb theo ndm va thang, bat dau tir thdng xa nhat (néu hdi ctru dir liéu 36
thang lién tyc thi ddnh s6 1a Nam1-T1, Nam1-T2, ..., Nam3-T12).

« MBJi cot chtra co sb st dung ciia thude twong tmg theo ting thang.

Thuocl | Thuoc2 | Thuoc3 | Thuocd | Thuoc5 | Thuoc6 | Thuoc7

Nam1-T1
Nam1-T2

Nam3-T11
Nam3-T12

Khi ¢6 dit liéu st dung cta nhiéu thudc, co sé mdi thude c6 thé dugce trinh bay theo hai cach khac
nhau dé tién hanh phan tich:
e Cich 1: File dit liéu gdm nhiéu sheet, mdi sheet chira dit liéu cia mot thudc, dit liéu trinh bay
theo cOt doc. Vi du: Hinh 1.4a (DuLieuRiengl0Thuoc.xlsx).
e Cich 2: File dir liéu gdbm mot sheet duy nhat, tat ca cic thudc dugc trinh bay trong cting mot
sheet, mdi thudc 1a mot cdt. Vi du: Hinh 1.4b (DuLieuChunglO0Thuoc.xlsx).
12
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AutoSave (@ off) [E] | DuLlieuRieng10Thuoc v jo = 5 - =] X
bl

File Home Insert Draw Page Layout Formulas Data Review View Automate Add-ins Help |L_—||

B1 e ﬁc Thuocl ™
A | B ¢ | B || & |l E® | & | ® | & | ¥ | & =

1 |ThoiGian Thuocl

2 |Nami1-T1 6670

3 Nami1-T2 2624

4 Nam1-T3 5308

5 Nam1-T4 6898

6 |[Nam1-TS 7115

7 |Nam1-T6 7151

8 Nami1-T7 6182

9 Nam1-T8 8255

10 |Nam1-T9 8711

11 Nam1-T10 10355

12 ‘Nam1-T11 9506

13 Nam1-T12 10125

14 |Nam2-T1 4661

15 |Nam2-T2 10275 S ate o

= remmp— 12068}~ Sheet chira dir lieu cua Thuocl "

» Thuoc1 ‘ﬁmocé | Thuoc3 | Thuocd | Thuocs ... (‘;B. 4 B
Ready 32 Accessibility: Investigate He -+ 100%

Hinh 1.4a. Minh hoa dit liéu ciia Thuocl trong file DuLieuRieng10Thuoc.xlsx sit dung dé phén tich trong R
13




SO TAY HUONG DAN DU TRU THUOC TAI BENH VIEN
BANG PHUONG PHAP PHAN TiCH DU LIEU THEO THOI GIAN

F B
B AutoSave (Ef:} = | DuLieuChung10Thuoc v £ B LR . & — O X
Fle Home Insert Draw Page Layout Formulas Data Review View Automate Add-ins Help ||
B1 v Jx | Thuocl v
A B € B) E F G H [ I K o
1 |ThoiGian Thuocl | Thuoc2 | Thuoc3 | Thuocd | Thuoc5 | Thuoc6 | Thuoc7 | Thuoc8 | Thuoc9 | ThuoclO
2 Naml-T1 6670 32338 48303 28032 6670 79339 0 5021 14476 36166
3 Naml-T2 2624 22765 42407 20883 2624 63524 0} 5897 9124 25558
4 Naml-T3 5308 33114 52460| 243115 5308 92185 1219 9238 12467 42967
5 Naml-T4 6898 23323 54287 25162 6898 90526 4394 9462 10088 28068
&6 Naml-T5 7115 17613 51400 25060 7115 88031 9896 9931 14325 22563
7 Naml-Té 7151 21271 59208 25527 7151 96055 5886 9588 11571 28124
5 Naml-T7 6182 19166 58321 27140 6182 98738 8097 9902 9773 30958
9 Naml-T8 8255 21030 68477 32714 8255 108928 9553 10751 10278 21917
10 |Nam1-T9 8711 15296 61733 30590 8711 94820 8550 8592 9010 29779
11 Nam1l-T10 10355 18298 65825 34357 10355 94380 6084 10848 9388 32682
12 Naml-T1l 9506 21475 63231 33291 9506 99678 6447 10950 10105 27324
13 Naml-T12 10125 223493 56690 31126 10125 97317 6952 11004 8872 24900
14 | Nam2-T1 4661 15823 53850 30018 4661 51626 7681 0 7735 23430
15 Nam2-T2 10275 23926 63422 31804 10275 94753 7198 9715 9966 27993
16 |Nam2-T3 12064 24511 49022 2164 12064 110404 22492 11016 11849 33938|| 4

Sheet1 44— Di¥ liéu cua tat ca thudc < IS b

Ready qf{‘,,|!»‘ccessit:|ili'q.r: Good to go ﬁU‘O’C trinh bay trong mOt sheet HR M -+ 100%

Hinh 1.4b. Minh hoa dit liéu ciia 10 thudc trong file DuLieuChung10Thuoc.xlsx sit dung dé phan tich trong R
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, ~ PHAN2 ‘
HUONG DAN CAI PAT PHAN MEM R

Céc phén tich trong tai liéu nay st dung phan mém R va Rstudio, ddy 12 cdc phan mém mién phi,
6 phién ban twong thich cho ca hai hé diéu hanh Windows va MacOS.

Phan mém R thuc hién phan tich dir liéu thong qua ngdn ngit 1ap trinh véi céc cau 1énh tir don
gian dén phuec tap.

MOi khi bat dau phién 1am viéc véi R, nguoi diing can khai bdo cdc g6i hd trg phan tich lién quan
da duoc cai dat vao may tur lan dau tién.

15
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2.1. Cac buéc cai dit phan mém R

Buée 1 | Truy cip dwong din: https:/cran.r-project.org/

Buéc 2 |Lua chon Download R for Windows

[ R TheComprehensive R Archive N X | =

o
e

< > G 1 [nttps//crans-projectorg | A

The Comprehensive R Archive Network

Download and Install R

Precompiled binary distributions of the base system and contributed packages,
Windows and Mac users most likely want one of these versions of R:

CRAN * Download R for Linux (Debian, FedoraRedhat, Ubuntu)
Mirrors o Dow R form

What's new? 2 |* Download R for Windows

Search i

16
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Buéc 3 |Lya chon base
(im) R The Comprehensive R Archive . X | =
& C a cran.r-project.org A T8 1=
R for Windows
Subdirectories:
Binaries for base distribution. This 1s what you want to install R for the first
3 e
CRAN contrib Binaries of contributed CRAN packages (for R >=3.4.x).
Buéc 4 | Tai xuong may phién ban méi nhat Download R 4.2.2 for Windows
(cap nhat den ngay 01/01/2023)
(im) R The Comprehensive R Archive N X | =
& @] () httpsy//cran.r-project.org
R-4.2.2 for Windows
4 || Yownload R-4.2.2 for Windows k76 megabytes, 64 bit)
ADME on Windows binary distribution
New features in this version
CRAN
Buée S |Sau khi tai R ve, bam vao file c6 du6i .exe va tién hanh cai dat vao may tinh

17
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2.2. Cai dit RStudio

Buéc 1 |Truy cap dwong din: https:/posit.co/download/rstudio-desktop/
Buéc2 |Lya chon dwong din phu hop véi hé diéu hanh dang sir dung dé tai vé phién
ban RStudio méi nhat (Minh hoa cho hé diéu hanh Window 10/11)
im} RStudio Desktop - Posit x ==
& C 3  https://posit.co/dow i/rstu eskt Lo 38 A S o=
== posit
0os Download Size SHA-256
Windows 10/11 RSTUDIO-2022.07.2-576.EXE ¥ 49ME B38BF925
macOS 10.15+ RSTUDIO-2022.07.2-576.DMG 24.4 35028002
Buéce 3 | Sau Kkhi téi file vé may, bam vao c6 dudi .exe va tien hanh cai dat nhw cach cai
dat mot phan mem binh thwong.

18
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Sau khi hoan tat viéc cai phan mém R va RStudio trén mdy, trén man hinh s€ xuat hién hai biéu

tuong tuong Ung.

RStudio

2.3. Bit dau lam viéc véi phin mém

Khi mudn bit ddu 1am viéc voi phan mém R va Rstudio, nhan con trd hai 1an vao biéu tuong
Rstudio, man hinh s& xuat hién khu vuc 1am viéc chinh (R Console) - noi nhdp cau Iénh phan tich
va truy xudt két qua tic thoi; va mot sb cira s6 1am viée phy, cho phép quan 1y va phan tich dir

liéu trén phan mém R (Hinh 2.3).
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I
Trao ron niém i ra0 ron i tim

@ Rstudio - O X |
File Edit Code View Plots Session Build Debug Profile Tools Help
O - Opla- ! A Go to file/function ~ Addins ~ R project: (None) ~
Console  Terminal Background Jobs ) Environment  History  Connections  Tutorial 5[
(R R422 - ~/
Files Plots Packages Help Viewer p o
R version 4.2.2 (2022-10-31 ucrt) -- "Innocent and Trusting" =rorT
Copyright (C) 2022 The R Foundation for Statistical Computing
Platform: x86_64-w64-mingw32/x64 (64-bit)
R is free software and comes with ABSOLUTELY NO WARRANTY. Cac ctra sb lam viéc phu, ‘
You are welcome to redistribute it under certain conditions. : > . ) -
Type 'license()' or 'licence()' for distribution details. cho phép quan ly va theo dai

R is a collaborative project with many contributors. phlen lam Viec VoI R
Type ‘contributors()' for more information and
‘citation()' on how to cite R or R packages in publications.

Type ‘demo()' for some demos, 'help()' for on-line help, or
"help.start()' for an HTML browser interface to help.

Type 'q()" to quit R.
[workspace Tloaded from ~/.RData]

>

Khu vwe lam viéc chinh cia R

Hinh 2.3. Biéu twong va giao dién lam viéc ciia Rstudio
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2.4. Cai dit cac géi hd trg phan tich
Céc g6i ho tro phan tich trong R (packages) 1a tAp hop cac ham, cau 1énh, va dit liéu mau.

Sau khi cai dat R, dé thuc hién cdc phan tich xu hudng va dy bdo nhu cau sir dung thube, can cai
dit hai g6i hd tro 12 openxlsx (hd trg 1am viéc voi tap tin excel file .xlsx), va forecast (hd tro
phan tich cdc chudi dir liéu theo thoi gian va hién thi két qua).

Cai dat ¢6i hd tro phan tich tir thanh céng cu Tools:

Ttr giao dién ctia RStudio, chon Tool >> Install Packages >> nhap tén géi hé tro phdn tich can
cai dat > > nhan Install dé tién hanh cai dat (Hinh 2.4a va Hinh 2.4b).
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I
Trao ron niém i ra0 ron i tim

@ RStudio

File Edit Code View Plots Session Build Debug P 1 Help
© -0l 3 A Goto file/function - mcfr|_ B Project: (None) ~

Console  Terminal Background Jobs
(R R422 -~/

R version 4.2.2 (2022-10-31 ucrt) -- "Innocent and T
Copyright (C) 2022 The R Foundation for Statistical
Platform: x86_64-w64-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARR
You are welcome to redistribute it under certain con
Type 'Ticense()' or 'licence()' for distribution det

R is a collaborative project with many contributors.
Type ‘'contributors()' for more information and
‘citation()' on how to cite R or R packages in publi

Type 'demo()' for some demos, 'help()' for on-line h
"help.start()' for an HTML browser interface to help
Type 'q()' to quit R.

[workspace Toaded from ~/.RData]

>

Check for Package Updates... | N — St
i »
Version Control Vi -
Shell...
Terminal 4
Background Jobs 4
Addins Install Packages
Memory
Install from: ?) Configuring Repositories
Keyboard St zapository (CRAN) v
Modify Keyt
Edit Co~ ~{| Packages (separate multiple with space or comma):
Show L I openxlsx
Project Opti Install to Library: -
C:/Users/TEMP/AppData/Local/R/win-library/4.2 [Default] v
Global Opti
— /] Install dependencies
3

Hinh 2.4a. Minh hoa céch cai diit géi hd trg openxlsx trong RStudio
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BANG PHUONG PHAP PHAN TiCH DU LIEU THEO THOI GIAN =
@ Rstudio - 0O X
File Edit Code View Plots Session Build Debug P i Tools | Help
O-PS-HG A Go to file/function - ~oir| (RS | ¢ coject (None) ~
Console  Terminal Background Jobs Check for Package Updates... ins  Tutorial (5[
@R R422 .~/ - R
Version Control Vi -0
R version 4.2.2 (2022-10-31 ucrt) -- "Innocent and T Shell...
Copyright (C) 2022 The R Foundation for sStatistical ) 3
Platform: x86_64-w64-mingw32/x64 (64-bit) Terminal
. . Background Jobs >
R is free software and comes with ABSOLUTELY NO WARR .
You are welcome to redistribute it under certain con Addins Install Packages
Type 'license()' or 'licence()' for distribution det Memory
R is a collaborative project with many contributors Install from: ?) Configuring Repositories
Type 'contributors()’ for more information and Keyboard Sh | Repository (CRAN) v
‘citation()' on how to cite R or R packages in publi Modify Keyb
Edit C Packages (separate multiple with space or comma):
Type 'demo()' for some demos, 'help()' for on-line h g ’f g
'help.start()' for an HTML browser interface to help Show Cu. .« | LTOr&c3s
Type 'q0" to quit R. . | Install to Library:
Project Opti{ ¢ usersicutha/AppDatalLocalRiwin-library/4 2 [Defaul] v

[workspace loaded from ~/.RData]

Global Optic

> | Install dependencies

3

Hinh 2.4b. Minh hoa cich cai diit géi hd trg forecast trong RStudio
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PHAN 3
HUONG DAN
PHAN TICH XU HUONG

VA DU BAO NHU CAU
SU DUNG THUOC
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3.1. M6 ta chung vé cac buéc thue hién phan tich

KHOI PONG RSTUDIO VA KHAI BAO GOI PHAN TICH HO TRO (3.2)
I
NHAP DU LIEU PAU VAO (3.3)
:
PHAN TICH DU LIEU (3.4)

Phin tich timg bwéc Phin tich tich hop
cho mét thuoc S cho nhiéu thuoc
Dinh dang chudi di liéu theo thi gian (3.4.1.1) .|| Thiét1ip ciu lénh |
! P phin tich ti ding |
: Phin tich tinh “xu hwéng” v tinh “mia vy” | b (3.4.2.1) ;
; ciia chubi dik liéu (3.4.1.2) P ;
! = : . i i| ¥Pinhd :
| Bifu difn xu huéng sir dung thudc theo gia tri thuec té ] Pran
v gid tri woe tinh tir mé hinh (3.4.1.3) | vDre bio !
|| D bio so legng thuic si dung . vDinh gia
5 trong 12 thang tiép theo (3.4.1.4) 1| ¥ Xudt két qua ;
i - P I :
! — Pinh gii két qui di bio tir mé hinh (3.4.1.5) — P Ap dung ciu lénh :
: —— P phin tich tr dfng !
. Trich xuit két qud (3.4.1.6) :

(3.4.2.1)

Hinh 3.1. Céac bwéc thwe hién phan tich xu huéng va dy bao nhu céu sir dung thudc bang R
(C4c hudng dan chi tiét dugc trinh bay trong phan tiép theo)
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3.2. Khéi tao moi trweong phan tich va khai bao thw vién

Trudc khi nhadp dir li€u va phan tich trong Rstudio, nén tao san mot projet dé thuan tién cho viéc
luru trit toan bo dit lidu va két qua thu dugc trong qué trinh phén tich.

@ R_PTDITT - RStudio - O X
File Edit Code View Plots Session Build Debug Profile Tools Help
New File 4 ~ Addins ~ Rl R pTOTT ~
(1 I New Project.. | ) Environment History Connections Tutorial [
Op Newproestwizze *H > Q9smer | & Ust ~ v
R Global Environment ~
Op Create Project g" 3
Ref ing
2 R New Directory Environment is empty
Start a project in 2 brai|d ng| New Project Wizard
|
Ref | Back Project Type |
New Project Wizard
Im ject with
3 New Project <
Sa Back Create New Project
Sa ‘ Version Control ‘0 RPackage
Sa TrecenaprETrHY ® Shiny Application Directory name:
| DuTruThuocl
@ Quarto Project
Pri Create project as subdirectory of:
$2' Quarto Website ~ Browse...
Close Ctrl
Close Al Ctril # Quartosiog Use renv with this project L
Close All Except Current Ctrl] B Quarto Book
Close Project
1

Quit Session... Ctrl¥Q |

Open in new session @ Create Project Cancel

Hinh 3.2a. Céc budrc tao projet DuTruThuoc trong RStudio dé lwu trir dir liéu va két qua phan tich
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. DuTruThuoc - RStudio
File Edit Code View Plots Session Build Debug Profile Tools Help
(e -lemlar- @ o=
Console | Terminal Background Jobs
R R422 « Cyusers/

a/Desktop/R/DuTruThuoc,

R version 4.2.2 (2022-10-31 ucrt) -- "Innocent and Trusting"
Copyright (C) 2022 The R Foundation for Statistical Computing
Platform: x86_64-wb4-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

R is a collaborative project with many contributors.
Type 'contributors()' for more information and
"citation()"' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or
"help.start()" for an HTML browser interface to help.
Type 'q()' to quit R.

o
Cira s0 lam viéc chinh vdi R

= H

R~

Files

Environment

#* Import Dataset =

History

Connections

'5 Giobal Environment =

Plots.

W &3 M -

¥

Environment is empty

[m]

Kl puTruThuoe —R =

Nai theo dai lich sir |am viéc vdi R

Packages

Help

X Export ~

Viewer

Presentation

Ngi xu&t hién két qua dang biéu d6 (néu cd)

=

X

Hinh 3.2b Giao dién lam viéc ciia R sau khi tao projet DuTruThuoc

Trao ron niém i ra0 ron i tim

Sau khi dugc cai dit vao R, cdc g6i hd trg can duoc khai bdo mdi 1an bit dau 1am viée v6i Rstudio
thong qua 1énh library (...). !

Cau lénh 1

library(openxlsx); library(forecast);

' Néu viéc khai bdo géi hd trg khoéng thanh cong, can kiém tra lai xem goi hd trg da dugc cai dit hodc ¢ tuong thich véi phién ban R dang sir dung hay khong. Sau khi
thur vién dugc khai bdo thanh cong, phién 1am viéc véi R c6 thé bét dau véi cac cau 1énh lién quan.



SO TAY HUONG DAN DU TRU THUOC TAI BENH VIEN
BANG PHUONG PHAP PHAN TiCH DU LIEU THEO THOI GIAN

3.3. Phan tich dir liéu

I~ Co sé dir liéu minh hoa

DPdng nghiép c6 thé ding ky theo link dé tai file dir liéu va cdc ciu 1énh mau dé thuc hanh lai cic
vi du minh hoa.?

Dir 1i€u thuc hanh bao gé)m hai file 1a DuLieuRieng10Thuoc.xlsx (Thuc hanh phﬁn 34.1) va
DuLieuChung10Thuoc.xlsx ( Thuc hanh phan 3.4.2).

Dt lieu thyc hanh chira dit li¢u stir dung cua 10 thube trong 84 thang, ky hiéu Thuocl, Thuoc2,
Thuoc3, Thuoc4, Thuoc5, Thuoc6, Thuoc7, Thuoc8, Thuoc9, Thuoc10.

Céc vi du thyc hanh dugc thyc hién cho Thuocl, cidc phan tich cho 9 thube con lai duge thuc
hién tuong tu. Két qua phan tich ctia 9 thudc con lai dugc trinh bay trong phan Phu luc cia tai
li€u nay.

Pé thyuc hanh, sau khi tai file vé, can luu dir liéu vao 6 dia D:/ trong mdy tinh.

2 Link dang ky nhan dir liéu thuc hanh
https://docs.google.com/forms/d/1RaZxe9dF4v9xY9JUC E5YvyNc-

SHQ3HcYC7tpMhbvb4/
(link rat gon https://tinyurl.com/2r23vI2¢/ )
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3.3.1. Thuc hanh phén tich cho mét thudc theo tirng buéc

Dit liéu thuc hanh phan tich cho mét thude c6 tén DuLieuRiengl0Thuoc.xlsx, gdm c6 10 sheet -
tuong Gmg voi dit liéu st dung cua 10 thude trong 84 thang (Thuocl, Thuoc2, Thuoc3, Thuoc4,
Thuoc5, Thuoc6, Thuoc7, Thuoc8, Thuoc9, Thuoc10).

@ AutoSave "(_Tff/" DuLieuRieng‘IOThuuc4— Tén Cl:’a Cd 56 dG’ ”éu (] x

File Home Insert Draw Page Layout Formulas Data Review View Automate Add-ins Help |lu_—'_|

B1 w3 Jfx  Thuoci ~
A B e | B | E | F [ < [ | ] | K &
1 |ThoiGian Thuocl
|Nam1-T1 6670
3 |Naml-T2 2624
4 | Nam1-T3 5308
5 |Nami1-T4 6898
6 |Nam1-T5 7115
7 |Nam1-T6 7151
38 |Nam1-T7 65182
9 |Nam1-T8 8255
10 |Nam1-T9 8711
11 |Nam1-T10 10355
12 |Nam1-T11 9506
13 |Nam1-T12 10125 . ~, 1= A 3
- ez _Sheet chiua du lieu cua Thuocl i

iﬁ@
b Thuoc1 huoc2 | Thuoc3 | Thuocd | Thuocs ... ® : <«

Ready % Accessibility: Investigate 2] -+ 100%
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3.3.1.1. Nhdp dit lidu vao méi trieong lam viée ciia phan mém R

Dit liéu str dung ctia thude sau khi tdng hop trong file excel (¢ dinh dang .xIsx) can dugc chuyén
vao phan mém R dé thuc hién phan tich.

Str dung cau 1énh “Tén dit liéu <-read.xIsx ("duong dan cua file dit liéu", trang tinh, cols= sO cot
dit li¢u trong trang tinh);” dé nhap dir liéu vao R.

Vi du: Cau Iénh nhip dit li¢u st dung cua Thuocl chtra trong sheet 1 cua file

DuLieuRieng10Thuoc.xlsx vao R, va dat té€n dir liéu trong R twong tng 1a Thuocl

Cau lénh 2

Thuocl <-read.xIsx("D:\\DulLieuRieng10Thuoc.xlsx", 1, cols=2); Thuoc1[1:84, c(1)];

Phan hién thi dit liéu Thuocl trong R (Hinh 3.3.1.1) chira co s6 sir dung mdi thang ctia Thuocl
trong 84 thang (7 nadm), v6i 84 gid tri theo tht ty nhu trong sheet Thuocl cua file
DulLieuRieng 10Thuoc.xlsx
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ERLEY,

S 2

&

3

|g
S

e

i

O
s
L i

Trao ron niém i ra0 ron i tim

) DuTruThuoc - RStudio

File Edit Code View Plots Session Build Debug Profile Tools Help

O -Opla- 3 A Go to file/function ~ Addins ¥ R DuTruThuoc — Desktop ~
Console  Terminal Background Jobs (=) Environment  History  Connections P o |
@R R4.22 - CyUsers/cutha/Desktop/DuTruThuoc/ PHI#- Qusme - | List ~ -
< - - R v | 1k Global Environment ~ Q
> Thuocl<-read.x1sx("D:\\DuLieuRienglOThuoc.x1sx",1,cols=2); Cau lénh 2 —
> Thuoc1[1:84, c(1)]; 5 = R

© Thuocl 84 obs. of 1 variable
[13] 4661 10275 12064 9212 8287 7508 7710 9547 8026 10773 20696 9504
[25] 7508 8146 11202 10512 15517 13490 14394 15700 13266 15029 19421 19333

[37] 18856 18053 17218 16179
[49] 13659 10178 18018 19004
[61] 29290 14701 23894 20151

15664
19753
21128

16176 15243
21339 17849

16038
20734

19643 20063

= (] X

20563 20783
20501 23039 22046 20251
20179 22110 20639 21256 25900 28768 28059

CSDL ctia Thuocl dudc tao trong R,
bao gom 84 gia tri quan sat

[73] 18432 24731 26679 23817 27954 24679 14017 15817 7029 14197 18298
> A roson @) B o
File Home Insert Draw Page Layout Formulas Data Reviel
B1 v i fx  Thuoci
A B c D E Foopsen e [T

1 ITholG!ln Thuocl
2 Namil-T1 6670
3 Nam1-T2 2624/ L
4 Namil-T3 5308 3
5 Nam1-T4 6898
6 Naml-TS 7115
7 Nam1-T6 7151 8B
8 Nami1-T7 6182
9 Namil-T8 8255
10 Nam1-T9 8711
11 Nam1-T10 10355
12 Nam1-T11 9506
13 Nam1-T12 10125
14 Nam2-T1 4661
15 Nam2-T2 10275 R P
16 [Nam2.T3 12063 |- Sheet chira dif liéu ciia Thuocl

» Thuoc1 #Thuoc2 | Thuoc3 | Thuoc4 | ThuocS ... (3

Hinh 3.3.1.1. Minh hoa dir liéu Thuocl sau khi dugc nhap tir excel vao R
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3.3.1.2. Dinh dang chudi dir lidu theo thoi gian

Dé c6 thé 4p dung dugc phuong phdp phén tich dit liéu theo thoi gian, dir liéu co sd sir dung cua
thudc ting thang can dugc dinh dang lai thanh chudi dit liéu thoi gian, thé hién 16 chu ky theo
nam va theo 12 thing trong nam (time series) (Hinh 3.3.1.2).

Dit liéu sir dung trong 84 thang ctia Thuocl duoc dinh dang lai thanh chudi dir liéu theo thoi
gian (tuong Ung bay ndm, ndm dau tién duogc ky hi¢u la 1) thong qua ham #s(....).

Chudi dit liéu theo thoi gian cia Thuocl duoc dit tén 12 thuoel.

Chudi dit liéu theo thoi gian dugc nhém theo chu ky mot ndm (mdi chu ky c¢6 12 gid tri, tuong
g luong thude sir dung ctia 12 thang trong mot nam). Gid tri dau tién cuia chudi s& twong tng
vai gid tri st dung Thuocl tai thang xa nhat (thoi diém Nam1-T1) trong co s¢ dir liéu ban dau.

Ciu Iénh 3

thuocl<-ts(Thuocl, frequency=12, start= c(1, 1)); thuocl;
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) DuTruThuoc - RStudio = O X
File Edit Code View Plots Session Build Debug Profile Tools Help
O - O e . A Go to filg/flnction v Addins = Al DuTruThuac =
Console  Terminal Background Jobs = Environment History Connections -
(R R422 . ~/DuTruThuoc/ 2 | P Import Dataset ~ | @ 74MiB ~ J} List- = -
A = R~ 1 Global Environment =
> thuocl<-ts(Thuocl, frequency=12, start= c(1, 1)); thuocl;l Cau 1¢nh 3 D
ata
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec - -

1 6670 2624 5308 6898 7115 7151 6182 8255 8711 10355 9506 10125 O Thuocl 84 obs. of 1 variable

2 4661 10275 12064 9212 8287 7508 7710 9547 8026 10773 2069 9504 Values

3 7508 8146 11202 10512 15517 13490 14394 15700 13266 15029 19421 19333 |thu0c Time-Series [1:84, 1] from 1 to 7..
4 18856 18053 17218 16179 15664 16176 15243 16038 19643 20063 20563 20783 ].R

5 13659 10178 18018 19004 19753 21339 17849 20734 20501 23039 22046 20251 h Ea di 1.;\ h h\. ; h

6 29290 14701 23894 20151 21128 20179 22110 20639 21256 25900 28768 28059 Chuoi dir lieu theo thai gian thuocl

7 18432 24731 26679 23817 27954 24679 14017 15817 7029 14197 18298 16572

# Files Plots Packages Help Viewer Presentation =]

2' Export =

Hinh 3.3.1.2. Co sb sir dung ciia Thuocl trong 84 thang dwogc dinh dang lai thanh chudi theo thoi gian
thuocl (12 thang x 7 nam).
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3.3.1.3. Phan tich tinh “xu hudéng” va tinh “mua vu” cua dir liéu sw dung thuéc

Phan tich tinh “xu hudng” va tinh “mua vu” cua dit liéu st dung thudc dé xem thir luong thude
stt dung dang ting hay giam, va nhirng thing nao trong nim c6 luong thude sir dung nhiéu hon
céc thang con lai.

Chudi dit liéu theo thoi gian thuoecl duogc phan tich thanh céc thanh phan tuong ng véi céc yéu
t6 “xu hudng” (trend), yéu td “mua vu” (seasonal), yéu t6 “ngau nhién” (random), théng qua ham
decompose (...).

Ham decompose (...) cho phép phan tich chudi dit liéu theo thoi gian bang mé hinh cong (type
= ‘additive’) hoac md hinh nhan (type = ‘multiplicative’) tuy vao dac diém “mia vu” cua dir liéu.

Hai m6 hinh phan tich 1a m6 hinh cOng va mo hinh nhan sé dugc thuc hién dé phan tich “xu
huéng” va tinh “mia vy” tir co s thudce st dung ctia Thuocl, két qua phan tich dugc gén tén
twong ing 1la MHCong1 (Hinh 3.3.1.3a) va MHNhan1 (Hinh 3.3.1.3b).°

3 Két qua s& xuét hién ngay & khung Plot tai géc dudi bén phai ciia giao dién 1am viéc. C6 thé sir dung chtrc ning phéng to
(Zoom) dé quan sit biéu d6 & kich thude 16n hon, hodc sir dung chirc ndng trich Xudt (Export) dé luu trir két qua dudi dinh
dang hinh anh hodc tép .pdf, c6 thé tly chinh duong dan dén vi tri luu trit va tén goi cho phit hop. O ché d6 mic dinh, két
qué khi duoc trich xuat s& dugc luu trit ngay tai projet DuTruThuoc ma ngudi ding da tao trude do.
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Trao ron niém i ra0 ron i tim

Cau Iénh 4a: M0 hinh cong
_<— decompose(-, type='additive'); plot(MHCong1);

) DuTruThuoc - RStudio — o =

File [Edit Code View Plots Session Build Debug Profile Tools Help
o - Of =+ . »

b Go to ~ Addins ~ B puTruThuse ~
Console  Terminal Background Jobs = Environment = History = Connections P—ir=T
R R422 . ~/DuTruThuoc/ =* I | P import Dataset » | &) 143 B ~ | & List > -
— R ~ | Tk Gloval Environment =
> MHCongl<- decompose(thuocl, type='additive'); Data Két qué phén tach theo MH cang
plot(MHCongl); = 2.
= - = O MHCongl List of @
cau lénh 4a o Thuoc 84 obs. of 1 variable
values
thuocl Time-Series [1:84, 1] from 1 to 7.92: 6670 2624 5308 6.
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Hinh 3.3.1.3a. Minh hoa phan tich tinh ‘“xu hwéng” va tinh “mua vu” ctia Thuocl trong 84 thiang
bing mé hinh cfng
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Cau Iénh 4b: M6 hinh nhan

MHNhani <- decompose(thuoel. type="ultiplicative ); plot(MHNhan]);

) DuTruThuoc - RStudio m|

Eile Edit Code View Plots Session Build Debug Profile Tools Help
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w O MHCongl List of 6
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Hinh 3.3.1.3b. Minh hoa phéan tich tinh ‘“xu hwéng” va tinh “mua vu” cia Thuocl trong 84 thang

bang mé hinh nhan
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Trao oy

3.3.1.4.Biéu dién xu hirdng sir dung thudc theo gid tri thuc té va theo gid tri phén tich tir mé hinh

St dung ham HoltWinters (...) dé “lam min” chudi dit liéu theo thoi gian va ham plot (...) dé v
biéu d6 xu hudng sir dung thude trong ciing giai doan theo gid tri quan sét thuc té va gid trji udc
tinh tir mo hinh phan tich.

Ham HoltWinters(...) duoc st dung dé “lam min” chudi dir liéu theo thoi gian dang dugc phan
tich (smoothing method), theo mo6 hinh cong hodc mé hinh nhan tuy thudc vao cai dat tuy chon
thong sb seasonal (“additive” hodc “multiplicative”). *

Chudi dit liéu theo thoi gian thuocl dugc 1am min (diéu chinh thong sb seasonal = ‘addition’),
thu dugc hai dir liéu da 1am min dugc gén tén 1la MHCong2 va MHNhan2 (Hinh 3.3.1.3a va
Hinh 3.3.1.3b).

Str dung ham plot(....) dé v& biéu d6 co sé st dung thudc trong ciing thoi diém theo gid tri wdc
tinh tir md hinh phan tich va cdc gid tri quan sét thuc té tir hai mo hinh cong va nhan (Hinh
3.3.1.4a). Trong do6, dir liéu st dung thube quan sat thyc té duoc biéu dién theo duong mau den
va gid tri wéc luong tir mod hinh duge biéu dién theo dudng mau do.

4 Két qua MHCong2 gom cdc thong sé lam tron (alpha, beta, gamma) dicoc t6i wu héa gid tri thong qua ham HoltWinters(....) bang cdch giam thiéu
gid tri binh phuong sai s6 giita cdc gid tri woc tinh véi cdc gid tri quan sdt thire 16 twong 1ing trong chudi thuoel. Phiong trinh ciia md hinh dir bdo
twong vmg doc xdy dung véi cdc hé s6 (coefficients) cho phép woc tinh gid tri trong cdc thoi diém nrong lai.
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Cau lénh Sa: M6 hinh cong

_<- HoltWinters(thuocl, seasonal = 'additive’);
plot(MHCong2,type="0",lwd=2,main= "So sanh gia tri quan sat va gid tri wdc tinh tr m6 hinh cong"); MHCong2;

gamma: 0.3298187

Coefficients:

) DuTruThuoc - RStudio — [m] x
File Edit Code View Plots Session Build Debug Profile Tools Help
e .oy 2~ Go to n ~ Addins ~ E puTruThuoe =
Console  Terminal Background Jobs (5l Environment History  Connections —
R R42.2 . ~/DuTruThucc/ = I | 77 import Dataset - | @ 17zmiB - | & List ~ -
> = — R = | ik Giobal Envirenment = o
> MHCong2<- Holtwinters(thuocl, seasonal = 'additive’); Data Mo hinh céng duoc toi uu cho chuodi thuocl
> plot{(MHCong2, type="0",lwd=2,main= "So sanh gia tri quan sat va T >
gia tri uéc tinh ta mé hinh cang™); SiiEnh L MHCon 1/ List of &
> MHCong2; Cau en 5a HCong2 List of 9
HoTt-Winters exponential smoothing with trend and additive season O MHNhanl List of &
al component. & Thuocl 84 obs. of 1 variable
call: values -
Holtwinters(x = thuocl, seasonal = "additive™) ) T ey e s A -0
smoothing parameters: V] A Zoom | T Export ~ | O & % Publish =
alpha: 0.4022722
beta : ©

So sanh gia tri quan sat va gia tri wéc tinh tr mo hinh céng

a 14717.3712 =
b 187.5514 a2
s1 -2145.0526 G
s? -2421.6344 =
s3 1864.7771 Y o
s4  -170.7248 % g
s5 841.5871 =z B
s6  -882.9822 8
s7  -3244.34563 o]
s8 -1298.2982 =
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510 1681.1274 2
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s12 1621.8779
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= |
Time

Hinh 3.3.1.4a. Chudi dir liéu dwge 1am min MHCong2 theo md hinh cong tir di liéu theo thoi gian thuocl
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Cau lénh 5b: M6 hinh nhan
MHENhRan2 <- HoltWinters(fhuoel, seasonal = 'multiplicative');

plot(MHNhan2,type="0",lwd=2,main= "So sanh gid tri quan sat va gid tri udc tinh tr m6 hinh nhan

"); MHNhan2;

@ DuTruThuoc - RStudic

File Edit Code View Plots Session Build Debug Profile Tools Help
o - O - A Goto ion = Addins =
Console  Terminal Background Jobs (5! Environment History  Conmections
R R422 - ~/DuTniThuod! = b | 7% importDataset ~ | @ 175MB - | &
= R = | #k Giobal Environment ~
> MHNhan2<- Holtwinters(thuocl, seasonal = "multiplicative’);

M hinh nhan dudc t6i uu cho chudi thuocl

> plot(MHNhan2,type="0",Twd=2,main= "So sanh giad tri quan sat va Pata :
> List of &

@ MHCongl

gia tri wéc tinh ta mé hinh nhan ");
> MHNhan2;

Cau lénh 5b

seasonal component.

Call:
Holtwinters(x = thuocl, seasonal =

Smoothing parameters:
alpha: 0.2872673
beta : 0
gamma: 0.4710191

Coefficients:
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Hinh 3.3.1.4b. Chudi dit liéu dwec lam min MEHNhan2 theo mé hinh nhén tir dir liéu theo thoi gian thuocl

39



SO TAY HUONG DAN DU TRU THUOC TAI BENH VIEN
BANG PHUONG PHAP PHAN TiCH DU LIEU THEO THOI GIAN

3.3.1.5. Du bdo s6 lwong thuoc sir dung trong 12 thdng tiép theo

Ham forecast(....) dugc dp dung dé du bdo sb luong thude sir dung cho mot nim tiép theo, véi
12 gié tr1 twong ing cho 12 thiang trong nam (h=12).

Két qua dy bdo thé hién cdc gid tri tvong Gmg Vi timg thang trong khoang thdi gian mudn dy
bao.

Trong ham forecast(...), c6 thé bo sung thém khoang tin cdy trong thong so level, néu bo trong
thong s6 nay trong cau 1énh thi gia tri mic dinh 12 80% va 95% s& dugc sir dung, khi d6 két qua
thu dugc s& bao gdm gi4 tri du bdo trung binh (Point Forecast) va cdc gi4 trj twong tmg véi +80%
(Lo 80, Hi 80) va £95% (Lo 95, Hi 95). (Hinh 3.3.1.5a, Hinh 3.3.1.5b)

Cau Iénh 6a: M6 hinh cong
MHCong3<-forecast(MHCong2, h=12);
plot(MHCong3.flwd=3,shaded=FALSE,showgap = FALSE,main="Du bdo tir m6 hinh cdng"); MHCong3;

Cau lénh 6b: M6 hinh nhéin
MHNhan3<-forecast(MHNhan2, h=12);
plot(tMHNhan3,flwd=3,shaded=FALSE,showgap = FALSE,main="Duy bdo tir m6 hinh nhan"); MHNhan3;
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Trao ron niém i ra0 ron i tim
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May 8 16496.72 9885.790 23107.64 6386.178 26607.25
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Hinh 3.3.1.5a. Minh hoa két qua dv bao s lwong Thuocl sé sir dung trong nim thir 8

bao gom gia tri di bao trung binh (Point Forecast)

va cac gia tri twong ung voi +80% (Lo 80, Hi 80) va £95% (Lo 95, Hi 95) theo mo hinh cong.
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£ DuTruThuor - RStudio - O X
File Edit Code Niew Plots Session Build Debug Profile Tools Help
o - X i~ [’ # Go to file/function > Addins = R DuTruThuoc =
Console  Terminal Background Jobs = Environment  History = Connections fro |
R R422 - ~DuTruThuoc/ 2 | | 5% import Dataset - | @ 179 miB - & List = -
> R = | I Globsl Environment - K&t qua dy bdo t&r m6 hinh nhén
> MHNhan3<-forecast(MHNhan2, h=12); Hiconc Rt B
> plot(MHNhan3, Flwd=3,shaded=FALSE,showgap = FALSE,main="Dga bao| “""-0Nd 1A
tx md hinh nhan"); - @ MHCong3 List of 10
> MHNhan3; Céu lénh 6b 3 MHNhanl List of 6
Jan 8 romt igggcaig 1045%0323 1 sgé gg 85850333 194213 gg —tEihan S
an 7. . 7 . y . B
Feb 8 13261.90 9403.873 17119.93 7361.557 19162.25 List of 10 .
Mar 8 17115.35 12566.056 21664.65 10157.804 24072.90 0 Thuoc 84 obs. of 1 variable -
Apr 8 15690.31 11060.632 20319.99 8609.828 22770.80 _ _
May 8 17170.68 12063.874 22277.48 9360.497 24980.86 TR Plots [ Farkag s VTRl ey L e =0
Jun 8 15932.31 10814.746 21049.88 8105.670 23758.95 A zoom | EEget - @ | & % Puplish ~
Jul 8 13143.43 8305.445 17981.42 5744.368 20542.50
Aug 8 14789.23 9375.563 20202.90 6509.740 23068.72 o .
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Hinh 3.3.1.5b. Minh hoa két qua du bao s6 lwgng Thuocl sé sir dung trong nim thir 8
bao gom gia tri di bao trung binh (Point Forecast)
va cac gia tri twong ung voi +80% (Lo 80, Hi 80) va +95% (Lo 95, Hi 95) theo mo6 hinh nhan.
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> Tinh gid tri dir bdo tong co sé thuéc ciia 12 thdng tiép theo

Tong co s6 sir dung ctia Thuocl trong 12 thing tiép theo duoc tinh bang tong cia cdc gid tri
trung binh thu dugc du bdo cho tung thang ttr cic mo6 hinh cong va mo hinh nhan.

Trong nhiéu trudong hop, gid tri du bdo c6 thé nho hon 0, va can dugc xur 1y bang cach gén 0
tuong (mg dé tranh anh hudng cua gid trj Am dén tong co s6 st dung ude tinh cho ca mot nam.
Nhu vay, nhu cau st dung ctia Thuocl trong niam tiép theo dugc wéc tinh tir md hinh cong
MHCong3 1a 188181,3 (BVT) va tt m6 hinh nhan MHNhan3 13 191895,7 (BVT). (Hinh
3.4.1.4.3)

Cau lénh 7

DuBaoThuocl MHCong<-MHCong3$mean;

DuBaoThuocl_MHCong[DuBaoThuocl_MHCong<0]<-0; TongDuBaoThuocl MHCong <-sum(DuBaoThuocl_MHCong);
DuBaoThuocl MHNhan<-MHNhan3$mean;

DuBaoThuocl_MHNhan[DuBaoThuocl_MHNhan<0]<-0; TongDuBaoThuocl MHNhan<-sum(DuBaoThuocl_MHNhan);
TongDuBaoThuocl_MHCong; TongDuBaoThuocl_MHNhan;
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) DuTruThuec - RStudio — O X
Eile Edit Code Niew Plots Session Build Debug Prefile Tools Help
@ - °H Tl b # Go to file/function * Addins - Kl pyTruThuoc =
Console  Terminal Background Jobs = Environment  History  Conmections -]
R R422 . ~/DuTeuThuec/ 2 [ | 7 import Dataset = | @ 183MiB = | & List » -
> R * "k Globa! Envirenment =
> DuBaoThuocl_MHCong<-MHCong3smean; DuBaoThuocl_MHCong s e e i =
[DuBaoThuocl_MHCong<0]<-0; TongDuBaoThuocl MHCong <-sum| @ MHNhan3 List of 10
{DuBaoThuocl _MHCong) ; © Thuocl 84 obs. of 1 variable
> DuBaoThuocl MHNhan<-MHNhan3%mean; DuBaoThuocl MHNhan 7 T
DuBaoThuocl_MHNhan<0]<-0; TongDuBaoThuocl_MHNhan <-sum : ;
EDuBaoThuocHHNhanj'] 2 - 4 DuBaoThuocl_MHCong Time-Series [1:12] from 8.
> TongDuBaoThuocl_MHCong; TongDuBaoThuocl_MHNhan; DuBaoThuocl MHNhan Time-Series [1:12] from 8.
[1] I8BI8I.3 e thuocl Time-Series [1:84, 1] fro..
[1] 191895.7 Céu lénh 7 TongbuBaoThuoC L MACong| 188181.272229699
& TongDuBaoThuocl MHNhan| 191895.719291645
=
Files Plots Packages Ip  Viewer  Presentation |
- Export

Két qua du' bdo trong nam tiép theo
tlr hai mé hinh

Hinh 3.3.1.5¢c. Uéc tinh gia tri tong co s6 Thuocl sé sir dung trong nim tiép theo
biang mo hinh céng va mé hinh nhan
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3.3.1.6. Pdnh gid két qua dw bdo tir mé hinh phadn tich dit liéu theo thoii gian

Két qua du bdo s luong thude tir mo hinh cong va md hinh nhén c6 sy khdc biét, do d6, can so
sdnh va ddnh gid két qua du bdo tir hai mé hinh nay dé chon két qua t6i uu théng qua gid tri sai
s6 tuyét ddi trung binh MAE (Mean Absolute Error) gitra gid tri uwdc tinh va gia tri du bdo).

Gi4 tri MAE ctia md hinh nao nhé hon thi chon két qua dy béo thu dugc tir mé hinh dé6.

C6 thé st dung ham if(... )...else(...) dé thu duoc gié tri dy bdo nhu ciu sir dung thudc phit hop
nhat, v6i diéu kién 1a két qua so sdnh so giita hai md hinh cong va mé hinh nhan. Pong thoi, cac
thong tin phan tich lién quan v6i mo hinh phit hop hon ciing s& duoc chon ra dé trich xuat két
qua cho viéc bdo céo sau do.

Cau Iénh 8

> MHCong3.mae = mean(abs(MHCong3$residuals),na.rm=TRUE);

> MHNhan3.mae = mean(abs(MHNhan3$residuals),na.rm=TRUE);

> if(MHCong3.mae<MHNhan3.mae) { KQPhanTachThuoc1<- decompose(thuocl, type="additive'); MHThuocl<-MHCong?2;
DBThuocl<-MHCong3; TongDuBaoThuocl <- TongDuBaoThuocl_MHCong} else { KQPhanTachThuoc1<- decompose(thuocl,
type='multiplicative'); MHThuoc1<-MHNhan21; DBThuocl<-MHNhan3; TongDuBaoThuoc1<- TongDuBaoThuocl_MHNhan};
TongDuBaoThuocl;
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€ DuTruThuoc - RStudio - a x
File Edit Code View Plots Session Build Debug Profile Tools Help

[ + - . i3 A Go tofile/function = Addins = Rl DuTruThuoc =
Console  Terminal Background Jobs = Environment History  Connections P |
R R422 - ~/DuTruThuod/ "l e | # |mport Dataset =~ | @ 167 MiB = _9/ List =
= . R -_b Giobal Environment =
> MHCong3.mas = mean{abs(MHCong3$residuals),na.rm=TRUE); . =
= MHMhan3.mas = mean(abs (MHMNhan3f%residuals),na.rm=TRUE); 2 Thuocl 84 obs. of 1 variable
> if(MHCong3.mae<MHNhan3.mae) {KQPhanTachThuocl<- decompose| Values
(thuocl, type="additive'); MHThuocl<-MHCong2; D?Thuoclc—MH DuBaoThuocl_MHCong Time-sSeries [1:12] fro.
Cong3; TongDuBaoThuocl<- TongDuBaoThuoc%_MHang{ e];e {KQP DuBaoThuocl MHNhan Time-series [1:12] fro..
hanTachThuocl<- decompose(thuocl, type="multiplicative'); ACONGS Tha 5723 1867586398
MHThuocl<-MHNhan21; DBThuocl<-MHNhan3; TongDuBaoThuocl<- g3. )
TongDuBaoThuocl_MHNhan}; TongDuBaoThuocl; MHNhan3 . mae 3%06-?10§5545225
[TT I8EIBT 3 thuocl Time-Series [1:84, 1] ..
= Céu lénh 8 TongDuBaoThuocl 188181.272229699
= TongDuBaoThuocl MHCong 188181.272229699

TongDuBaoThuocl_MHNha 191895.719291645
Files  Plots Packages Help Viewer Presentation —
== Export =

Két qua du bdo phi hgp dugc xac dinh tr
mod hinh cd gid tri MAE thap hadn

Hinh 3.3.1.6. So sanh sai s6 tuyét d6i trung binh giira gia tri wéc tinh va gia tri dw bao
gitra hai m6 hinh nhan va mé6 hinh cfng
Két qua so sdnh gid tri MAE ctia mé hinh cong (MHCong3.mae) va mo hinh nhan (MHNhan3.mae)
ctia két qua du bdo sé lugng st dung cia Thuocl cho thiy MHCong3.mae < MHNhan3.mae, do d6,
c6 thé két luan md hinh cong cho két qua du bdo chinh xdc hon md hinh nhin. Vay, chon két qua du béo
co s6 sir dung ctiia Thuocl trong nim tiép theo tir mé hinh cong, véi co sb sir dung trong nam tiép theo

1a 188181,3 don vi tinh.
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3.3.1.7. Trich xudt két qua phan tich

Sau khi phan tich xu huéng va du bdo nhu cau sir dung cia Thuocl voi phan mém R, két qua phan tich
cubi cung co thé duoc xuét ra theo céc dinh dang thong dung (bang s6 liéu Thuocl.xls, hinh
Thuocl.pdf). Cac ham dugc stir dung 1a write.table(...) va pdf{..)-dev.off{(..), dugc minh hoa cho Thuocl
trong Hinh 3.3.1.7a.

Ciu 1énh 9
> pdf("D:\\KetQua\\Thuocl.pdf")
> {plot(KQPhanTachThuoc1)
par(mfrow=c(3,1))
plot.ts(thuoc1, main="Chuoi du lieu thoi gian cua Thuoc1")
plot(MHThuoc1,Ilwd=2, main="Xu huong va tinh mua vu cua Thuoc1")
plot(DBThuocl,flwd=3, shaded=FALSE, showgap = FALSE, main="Ket qua du bao cua Thuoc1")}
> dev.off();
> write.table(DBThuoc1,file="D:\\KetQua\\Thuoc1.xls",sep="\t",col.names=NA,row.names=T, dec = ",");

Céc file Thuocl.xls va Thuocl.pdf duoc luu tai thu muc Di\KetQua\\ duoc tao san trude khi tién hanh
xuat két qua. 3

5 Puong din ghi trong trong cau lénh:
+  D\\KetQua\Thuocl.xls
+ D\ KetQua\Thuocl.pdf
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S~ 'Qi_ - = : A Go tofile/function = Addins - R puTruthuoc =
Console  Terminal Background Jobs = Environment  History  Connections P |
R R422 - ~/DuTruThuot/ #*H - @wime-| - -
= I o TSI 2 = | T Giooal Environment =
> p "D:\\KetQua\\Thuocl.pdf™ =
= {plot(KoPhanTachThuocl) MHCong3. mae 2723...

+ par(mfrow=c(3,1)) MHNhan3 . mae 3106. ..
+ plot.ts(thuocl, main="Chuoi du lieu thoi gian cua Thuocl™) thuocl Time-..
+ plot(MHThuocl,Iwd=2, main= "Xu huong va tinh mua vu cua Thuocl") TongDuBaoThuocl 18818..
+ plot(DBThuocl, flwd=3, shaded=FALSE, showgap = FALSE, main="Ket qua du bao TongDuBaoThuocl MHCong 18818

cua Thuocl™}}
> dev.off():

Ddg Files Plots Packages Help Viewer | . [T
A R R

TongDuBaoThuocl _MHNhan 19189

> write.table(DBThuocl,file="D: \\KetQua\\Thuocl.x1Is",sep="\t",col.names=NA,

row.names=T, dec = ","); 7D Home © DuTriThuoc |

> A Name Size

= Céu lénh 9 F
@] RData 9.9 KB
1 Rhistory 14 KB
¥l DuTruThuoc Rpraj 2156

Hinh 3.3.1.7a. Trich xuit két qua phan tich tir R

Trong bang dit liéu Thuocl.xls, cdc thong tin lién quan dén gid tri uGc tinh trung binh (cot
Point.Forecast) va cic gia tri uoc tinh trong khoang tin cay 80% va 95% (tuong ung voi cac cot
Lo.80, Hi.80, L0.95, Hi.95) dugc trinh bay theo ting thang.
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Trao ron niém i ra0 ron i tim

File Thuocl.pdf bao gom két qua phén tich chudi dit liéu thoi gian thuoecl va cdc thanh phan
duoc phan tach, chudi gid tri sau khi 1am tron, két qua du bdo co s st dung cua Thuocl trong
mot nam ti€p theo.

= (m] X

KetQua X + Bl Thuocl v Pl " = n & = (m] X
File Hom Inser Draw Page Form Data Revi¢ View Auto Add- Help | o | |
® NewThu muc chira két qua trich xut tir R — -
B1 v Jx  Point.Forecast ‘-
A B C D E F G
< 2> v 1 Di\KetQua| v | O 1 [Point.Forecast Jlo.so  Hiso  Lo9s  Hiss
2 8-Jan 12759,87005 7609,043 17910,7 4882,359 20637,38
i 3 8-Feb 12670,83964 7118,872 18222,81 4179,837 21161,84
= 4 8-Mar 17144,80261 11218,79 23070,82 8081,742 26207,86
= 5 8-Apr 15296,85213 9019,034 21574,67 5695,757 24897,95
6 8-May 16496,71547 9885,79 23107,64 6386,178 26607,25
(] 7 8-Jun 14959,69757 8031,663 21887,73 4364,183 25555,21
8 8-Jul 12785,88491 5554,634 20017,14 1726,641 23845,13
Thuoc1 Thuocil 9 8-Aug 14919,48442 7397,23 22441,74 3415,188 26423,78
10 8-Sep 13987,39609 6184,983 21789,81 2054,635 25920,16
& 1 8-Oct 18274,01286 10201,16 26346,87 5927,648 30620,38
Cac két qua phan tich ctia Thuocl 12 8-Nov 20295,85027 11961,33 28630,37 7549,295 33042,41
> | (gdm bang sd liéu va hinh) 13 8-Dec 18589,86622 10001,64 27178,09 5455,308 31724,42
14
15
16
- 17
18
19
20
Thuocl ©) < CEEEEEE——— >
2 items i@ Ready 3% Accessibility: Unavailable =::] b —-—3—+ 100%
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seasonal trend absaned il
|

randam

BB Thuocl.pdf x|+
G @ (O Fle | DyKetQua/Thuocl.pdf @ Y8 =
1 | of2 Q ok

Decomposition of additive time series Chuol du lieu thel gian cua Thuoe

B
i 1§
g‘ g:
g ) 2 5 . : s 7 :
E 1 Xu huong va tinh mua vu cua Thuoc1
g i g:
| i E
‘2: 83l . ‘ : : _
g.

000 3000

Hinh 3.3.1.7b. Minh hoa trich xuit két qua phén tich tir R
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3.3.2. Thuc hanh phén tich tu dong
3.3.2.1. Chudn bi dit liéu dau vao

Dit liéu thyc hanh c6 tén DuLieuChunglOThuoc.xlsx, gom cé 1 sheet véi 11 cot va 85 dong, twong g
voi dir li€u st dung trong 84 thang cua 10 thudc (ky hi€u Thuocl, Thuoc2, Thuoc3, Thuoc4, Thuocs5,
Thuoc6, Thuoc7, Thuoc8, Thuoc9, Thuoc10). (Hinh 3.3.2.1)

ﬂ AutoSave EL_Off:Z' | DulieuChung10Thuoc v | je) - ' gQ' - a X
File Home Insert Draw Page layout Formulas Data Review View Automate Add-ins Help |2 |
B1 v i Jx | Thuoci v
A B c D E F G H | J K L &
1 [ThoiGian Thuocl | Thuoc2 | Thuoc3 | Thuocd | Thuoc5 | Thuocé | Thuoc7 | Thuoc8 | Thuoc9 | ThuoclO .
2 Naml-T1 6670 32338 48303 28032 6670 79339 0 5021 14476 36166
3 |Naml-T2 2624 22765 42407 20883 2624 63524 0 5897 9124 25558
4 Nam1l-T3 5308 33114 52460| 243115 5308 92185 1219 9238 12467 42967
5 |Naml-T4 6898 23323 54287 25162 6898 90526 4394 9462 10088 28068
6 Naml-TS 7115 17613 51400 25060 7115 88031 9896 9931 14325 22563
7 |Nam1l-Té 7151 21271 59208 25827 7151 96055 5886 9588 11571 28124
8 |Naml-T7 6182 19166 58321 27140 6182 98738 8097 5902 9773 30958
9 |Naml-T8 8255 21030 68477 32714 8255| 108528 9553 10751 10278 21917
10 |Nam1-T9 8711 15286 61733 30580 8711 94820 8550 8592 9010 29779
11 |Nam1-T10 10355 18298 65825 34357 10355 94380 6084 10848 9388 32682
12 |Nam1-T11 9506 21475 63231 332681 9506 99678 6447 10850 10105 27324
13 Naml-T12 10125 223893 56690 31126 10125 97317 6952 11004 9872 24800 v
Sheet1 = + Dir IIEU clia tat ca cac thudc 4 _ >
Ready  T% Accessibility: Good to go d’u‘dc trinh bay trong 01 sheet Count: 10 i) =] F ———F——+ 100%

Hinh 3.3.2.1. Minh hoa co sé dir liéu ddu vao ciia 10 thudc
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3.3.2.2.  Cdu lénh phan tich tw dong

Tao céu 1énh phan tich ti dong, trong d6 quy trinh phén tich 1a c¢b dinh, chi c6 co s dit liéu dau
vao va két qua xut ra thay d6i twong tng v6i mdi thude. Cu thé, ham function (...) duoc sit dung
dé thiét lap cau 1énh DuTruThuoc(DulLieu, STT, BangKQ, HinhKQ) v6i cac thong sb & thay
d6i cho tirng thudc nhu sau:

DulLieu: duong ddn den vi tri luu tri co so dir liéu dau vao cua thuoc

STT: 56 thir tir ciia cét dir liéu lién quan dén thudc can phan tich

BangKQ: dwong dan dén vi tri luu triv két qud dwdi dang bang sé liéu

HinhKQ: duwong dan dén vi tri luu trir két qua dwdi dang biéu do

Sau khi hoan thanh cau 1é€nh phan tich ty dong, quy trinh phan tich s€ duoc luu trong by nhé cua
R dué6i dang ham DuTruThuoc(...). Viéc phan tich xu huéng va dy bdo nhu cau str dung thudc
sau d6 dugc thue hanh bang cdch cung cép cdc thong sb tuong tng véi thude can phan tich trong
ham DuTruThuoc(...).
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Cau lénh 10

> DuTruThuoc<-function(DuLieu, STT, BangKQ, HinhKQ){

b <- read.xlsx(DuLieu,sheet=1, cols=STT)

a <- ts(b, frequency=12, start= c(1,1))

d1 <- HoltWinters(a, seasonal = 'additive');

el <- forecast(d1,h=12, robust=TRUE); el.mae <- mean(abs(el$residuals), na.rm=TRUE)

d2 <- HoltWinters(a, seasonal = 'multiplicative');

e2 <- forecast(d2,h=12, robust=TRUE); e2.mae <- mean(abs(e2$residuals), na.rm=TRUE)
if(el.mae<e2.mae){P <- decompose(a, type='"additive'); M <- d1; N <-el } else {P <- decompose(a, type
='multiplicative'); M <- d2; N <- e2}

write.table(N,file=BangKQ,sep="\t", col.names=NA,row.names=T, dec = ",")

pdf(HinhKQ)

{plot(P); par(mfrow=c(3,1)); plot.ts(a, main="Chuoi du lieu thoi gian"); plot(M,Ilwd=2, main= "Xu huong
va tinh mua vu"); plot(N,flwd=3, shaded=FALSE, showgap = FALSE, main="Ket qua du bao tu mo hinh
")};dev.off()

DuBao <- N$mean; DuBao[DuBao<0]<- 0; DuBaoNam <- sum(DuBao);

DuBaoNam};
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) DuTruThuoc - RStudio W b4
File Edit Code View Plots Session Build Debug Profile Tools Help
G v ﬂg 2= % : A Go tofile/ffunction v Adding * Bl DuTruThuoc =
Console  Terminal Background Jobs 5! Environment History  Connections =
R R422 - ~DuTruThuod/ = [ | 7 import Dataset - | @ 21vE ~ | & List = -
* Riw 'j Global Environment =

> DuTruThuoc<-function(Dulieu, STT, Bangkd, HInhKQ)T o S - -
+ b <~ read.x1sx(DuLieu,sheet=1, cols=5TT) D MHThuocl  List of 9

+ a <= ts(b, frequency=12, start= c(1,1)) 0 Thuocl 84 obs. of 1 variable

+ dl <~ HoltWinters(a, seasonal = 'additive'); el <- forecast(dl,h=12, robust=TRUE);el.mae <- mean

values

(sbsieidre uels). ma. e fRE) DuBaoThuo.. Time-Series [1:12] from 8 to 8.92: 127.

+ d2 <- Holtwinters(a, seasonal = 'multiplicative'); e2 <- forecast(d2,h=12, robust=TRUE); e2.mae

<- mean{abs(e2$residuals), na.rm=TRUE) DuBaoThuo.. Time-Series [1:12] from 8 to 8.92: 139.
+ if(el.mae<e?.mae}{P <- decompose{a, type='additive'); M <- di; N «- el } else {P <- decompose(a, MHCong3.m.. 2723.1867586398
type="multiplicative'); M <- d2; N <- e2} MHNhan3.m.. 3106.71086545225
-3 write:tab]e(N,fi]e:BangKQ,sep:“\t", col.names=NA,row.names=T, dec = ",") thuocl Time-Series [1:84, 1] from 1 to 7.92: _
* Gt TongDuBao.. 188181.272229699

+ Iplot(P); par(mfrow=c(3,1)); plot.ts(a, main="Chuoi du Tieu thoi gian"); plot(M,Twd=2, main= "Xu

huong va tinh mua vu"); plot(N,flwd=3, shaded=FALSE, showgap = FALSE, main="Ket qua du bao tu mo TongDuBao.. 188181.272229699

hinh™ 1 :dev.off Q) TongDuBao.. 191895.719291645

+ DuBao <- N¥mean; DuBao[DuBao<0]<- 0; DuBaoNam <- sum(DuBao); DuBaoNam}; Functions

£ . [ﬁuTruThuoc function (Dulieu, STT, BangKQ, HinhKQ)l
> CAu l&nh 10

Files  Plots kages Help Viewer Presentation =

0, Foider | @ BlarkFile ~ | 9 Delete =| Rerame '3 =
| /ﬁ Home © DuTruThgoc
A Name Size Modified

2. Ham DuTruThuoc durgc thigt [p

Hinh 3.3.2.2. Minh hoa két qua thiét 1ap vong Lip thong qua ciu lénh tong hop

54




SO TAY HUONG DAN DU TRU THUOC TAI BENH VIEN
BANG PHUONG PHAP PHAN TiCH DU LIEU THEO THOI GIAN

3.3.2.3. Ap dung cau lénh phdn tich tw déng

Sau khi thiét 14p xong c4u 1énh phén tich ty dong, ¢ thé tién hanh phén tich va du bdo nhu cau
cta timg thudc bang cdch str dung cau 1énh DuTruThuoc (DuLieu, STT, BangKQ, HinhKQ).

Vi dy, khi mudn phan tich xu hudng va du bdo nhu cau st dung cta d6i thudc Thuocl, véi co
sO str dung nam & cot thi 2 trong bang DuLienChung10Thuoc.xlsx, voi két qua phan tich tuong
mg gdém bang dit liéu Thuocl_Bang.xls va biéu d6 s& xuat va luu trir tai
D://KetQua, sit dung cau 1énh sau:

Cau lénh 11

> DuTruThuoc("D:\\DuLieuChung10Thuoc.xIsx", 2, "D:\\KetQua\\Thuoc1_Bang.xlIs","D:\\KetQua\\
");

Sau khi chay cau 1énh, phan mém R s& cho ra co sb sir dung dy bdo ctia thudc phén tich trong
nam tiép theo, duwoc minh hoa trong Hinh 3.3.2.3a va Hinh 3.3.2.3b.
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) DuTruThuoc - RStudio

File Edit Code View Plots Session Build Debug Profile Tools Help
LERRAR - A= % : # Go tofile/function = Addins =
Console  Terminal Background Jobs

(R R422 . ~/DuTruThuoc/ Cau Ienh 11

|: DuTruThuoc ("D:\\DuLieuChungl0Thuoc.x1sx",| 2,| "D:\\KetQua'\NThuocl_Bang.x1sT, "D:\\KetQua\ \[Thuocl_Hinh.pdf ;|
iléu#?ﬁ#ﬁééé["D:\\DuLieuChunglOThuoc.x]sx", 3,] "D:\\KetQua\\Thuoc2_Bang.x1sT, "D: \\KetQua\\[Thuoc2_Hinh.pdf']D;
Elguiiﬁiﬁiég("D:\\DuLieuChunglOThuoc.x]sx", 4.1 "D:\\KetQua\\\Thuoc3_Bang.x1sT, "D: \\KetQua\\Thuoc3_Hinh.pdf']D;
Elguiigigiic("D:\\DuLﬁeuChunglOThuoc.x]sx", 5,] "D:\\KetQua'\\Thuoc4_Bang.x1sT, "D: \\KetQua\ \[Thuoc4d_Hinh.pdf'D;
Elguiii$agég("D:\\DuLieuChunglOThuoc.x]sx", 6,| "D:\\Ketqua\yThuoc5_Bang.x1sT, "D: \\KetQua\ \Thuoc5_Hinh.pdf'];
o 188181j%("D:\\DuLieuChunglOThuoc.x]sx", 7.1 "D:\\KetQua\\Thuoc6_Bang.x1sT, "D: \\KetQua\\Thuoc6_Hinh.pdf'];

Cac théng tin can thay déi /
Ca s6 thudc duge du bdo tuong ng vdi dbi tugng thubc can phan tich

st dung trong nam tiép theo

& putuThuoe — -« =

Environment  H o [T
. u 234 A

R~ ] Glebal Environme

values
DuBaoThuocl N+
DuBaoThuocl_M-!
MHCong3.mae
MHNhan3.mae
thuocl
TongDuBaoThuct !
TongbuBaoThucc
TongDuBaoThuct !

Functions

DuTruThuoc
13

- |

Files  Plots

P

Hinh 3.3.2.3a. Minh hoa két qua phén tich ty dong cho 6 thudc diu
(ky hiéu Thuocl, Thuoc2, Thuoc3, Thuoc4, Thuoc5, Thuoc6)
trong co s& dir li€u DuLieuChung10Thuoc.xlIsx
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Trao ron niém i ra0 ron i tim

3 DuTruThuoc - RStudio — O X
File Edit Code View Plots 5Session Build Debug Profile Tools Help
S - Q{ " 1\hd e # Go to fileffunction = Addins = | puTruThuoc — ~ =
Console  Terminal Background Jobs = Environment  H [T
R R422 - ~/DuTruThuod/ = H -0 M
> . . i & = | 1} Global Environme
> DuTruThuoc("D:\\DuLieuChunglOThuoc.xIsx", 8, "D:\\KetQua\\Thuoc/_Bang.x1s"”,"D:\\KetQua\\Thuoc7_Hinh.pdf™); — =
L] an i
Error in HoltWinters(a, seasonal = "multiplicative”) : & MuNhan3
data must be non-zero for multiplicative Holt-Winters Khang thise hign dvecing Hinh Ahdn : E T
@ Thuocl
> DuTruThuoc("D:\\DuLieuChungl0Thuoc.xTIsx", 9, "D:\\KetQua\\Thuoc8_Bang.x1s","D:\\KetQua\\Thuoc8_Hinh.pdf"): valLes
Error in Holtwinters(a, seasonal = "multiplicative”) : + DuBaoThuocl_MHC

DuBaoThuocl_MH!
MHCong3. mae
MHNhan3. mae

data must be non-zero for multiplicative Holt-Winters

> DuTruThuoc("D:\\DuLieuChunglQThuoc.x1sx", 10, "D:\\KetQua‘\Thuoc9_Bang.x1s","D:\\KetQua\\Thuoc9_Hinh.pd
705

thuocl
T T - T = . = T DuBaoTh 1
Error in HoltWinters(a, seasonal = "additive") : optimization fa11ure| LU UCC_
5 TongDuBaoThuot !
Khéng thuc hién dugc md hinh céng TongDuBaoThuor:
. y Functions
> DuTruThuoc("D:\\DuLieuChungl0Thuoc.xTIsx", 11, "D:\\KetQua\\ThuoclO_Bang.x1s","D:\\KetQua\\Thuocl0_Hinh.pd
£ DuTruThuoc
A b
Error in HoltWinters(a, seasonal = "multiplicative”) : t

Files Plots P =[]
0 -0 4 &

DuTruThuoe (R

data must be non-zero for multiplicative Holt-Winters

A MName

Hinh 3.3.2.3b. Minh hoa két qua phan tich tw dong cho 04 thudc tiép theo
(ky hiéu Thuoc7, Thuoc8, Thuoc9, Thuoc10)
trong co s& dir li€u DuLieuChung10Thuoc.xlIsx
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Phan tich ty dong cho 9 thubc con lai ¢6 thé dugce tién hanh tuong tu Thuocl, béng céach thay
d6i cac thong s trong vong lap, va dbi chiéu két qua duogc trinh bay trong phan Phu luc cia tai
li€u nay.

Luu y: Trong dit liéu mau cua 10 thudc duge phan tich, chi c6 6/10 thudc c¢6 dit liéu phit hop dé
thue hién phén tich ty dong bang phuong phdp phan tich dir liéu theo thoi gian, va thu duoc két
qua dy bdo co s thude s& sir dung trong nim tiép theo. (Hinh 3.3.2.3a)

Bén canh d6, mot s6 thude khong ghi nhan duoc két qua du bdo trén cura s6 lam viéc va thu muc
luu trir két qua, vi mot trong hai md hinh khéng thé thuc hién. (Hinh 3.3.2.3b) Déi v6i nhiing
truong hop nay, dua vao ghi chd trong R duoc hién thi lién quan dén mé hinh nao khong thuc
hién duoc dé tién hanh phan tich doc 1ap v&i md hinh con lai va ghi nhan.
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KET LUAN

Thudc déng mot vai trd quan trong gép phan vao su thanh cong ctia hoat dong kham chira bénh
tai bénh vién.

Viéc ing dung phuong phap phan tich dir liéu theo thoi gian s& cung cdp nhiing dit liéu dam
bdo do tin cdy, tao can cur cho hoat dong du trit mua sam thudc, ddm bdo cung ing thudc kip
thoi va phu hop nhat voi yéu cau cuaa hoat dong di€u tri tai bénh vién.

Trong bdi canh hién nay, hoat ddng cung tng thudc bi tic dong boi rat nhiéu yéu td khich
quan va chu quan, dac bi¢t 1a nhitng tdc dong anh hudng truc ti€p dén qua trinh san xuat va
phan phoi thudc khién hoat dong mua thudc bi gidn doan hodc khong thé thuc hién dugc.

Vi vay, dé dam bao t6t hoat dong cung tng thudc, bén canh viéc tmg dung phuong phdp phan
tich dir liéu theo thoi gian dé du tru thube phu hop v&i1 mo hinh bénh tat, tranh tinh trang mua
thiéu thudc hodc thira thudc; Khoa Duge bénh vién cling can phai du dodn dugc cac nguy co
lién quan dén timg nhém thudc diéu tri, ting hoat chat, dang bao ché, ..., dé c6 nhitng quy
trinh quan trj rai ro va dua ra nhitng giai phdp du phong phii hop, dong thoi, didu chinh sd
lugng du trll va mua sam kip thoi trong timg bdi canh va tinh hubng cu thé.
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PHU LUC

Céau 1énh phan tich cho 10 thudc
DuTruThuoc("D:\\DuLieuChung10Thuoc.xlsx", 2, "D:\\KetQua\\Thuoc1_Bang.xIs","D:\\KetQua\\Thuocl_Hinh.pdf");
DuTruThuoc("D:\\DuLieuChung10Thuoc.xlsx", 3, "D:\\KetQua\\Thuoc2_Bang.xIs","D:\\KetQua\\Thuoc2_Hinh.pdf");
DuTruThuoc("D:\\DuLieuChung10Thuoc.xlsx", 4, "D:\\KetQua\\Thuoc3_Bang.xIs","D:\\KetQua\\Thuoc3_Hinh.pdf");
DuTruThuoc("D:\\DuLieuChung10Thuoc.xlsx", 5, "D:\\KetQua\\Thuoc4_Bang.xIs","D:\\KetQua\\Thuoc4_Hinh.pdf");
DuTruThuoc("D:\\DuLieuChung10Thuoc.xlsx", 6, "D:\\KetQua\\ThuocS_Bang.xIs","D:\\KetQua\\Thuoc5_Hinh.pdf");
DuTruThuoc("D:\\DuLieuChung10Thuoc.xlsx", 7, "D:\\KetQua\\Thuoc6_Bang.xIs","D:\\KetQua\\Thuoc6_Hinh.pdf");
DuTruThuoc("D:\\DuLieuChung10Thuoc.xlsx", 8, "D:\\KetQua\\Thuoc7_Bang.xls","D:\\KetQua\\Thuoc7_Hinh.pdf");
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Két qua phan tich va duw béo ciia 10 thudc trong dir liéu miu

Thube M6 hinh cong M6 hinh nhan Két qua du bao
phan tich Giatridebio | MAE | Gidtridubdo | MAE | ¢hondm ticp theo
Thuocl 1881813 | 2723,187 191895,7 3106711 188181,3
Thuoc2 4361699 | 5380391 421180,3 5622,351 436169,9
Thuoc3 1205613 11911,96 1186183 12465,54 1205613
Thuoc4 973098,6 6131,55 770447,6 53498,37 973098,6
ThuocS 1881813 | 2723,187 191895,7 3106,711 188181,3
Thuoc6 1760523 16454,86 1722253 18238,92 1760523
Thuoc? 5328792 | 6056,029 i i 532879,
Thuoc8 7292068 | 3480,044 i i 729206,8
Thuoc9 i i 3380433 1974,288 338043,3
Thuocl0 2539404 | 9671,103 i i 253940,4
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