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Chuong 1: GiGi thiéu vé Minitab

CHUONG 1
GIGI THIEU VE MINITAB

Dit liéu ma khong c6 khdi niém thi mo hd. Khdi niém khong cé dii lidu thi v6
nghia.
Immanuel Kant

Chuong 1 gidi thi¢u tong quan vé Minitab va cdc thao tdc sit dung Minitab
for Windows. Cdc ban sé lam quen vdi man hinh va cic thanh phdn cila
Minitab ciing nhu cdic thii thudt sit dung, cich nhdp liéu, luu trit, in dn va
trinh bay két qud.

NOI DUNG

11. SU DUNG MINITAB
1.2. MINITAB WINDOWS
1.3. BANG TINH MINITAB (MINITAB WORKSHEET)

14. THUC HIEN TINH TOAN & TRUY SUAT KET QUA
THONG KE

1.5. CAC DO THI MINITAB
1.6. QUAN LY DU LIEU
1.7. IN CONG TAC
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11 SU DUNG MINITAB

Minitab' 1a m6t phdn mém may tinh gidp hi€u biét thém vé théng ké
va tiét kiém thoi gian tinh todn. Phan mém nay ban dau dugc thiét k&
dé phuc vu viéc gidng day mon thong ke, sau d6 da dugc phat trién
thanh cong cu phan tich va trinh bay da lieu rat httu hiéu.

D& c6 thé€ st dung Minitab trong moi trudng mdy tinh cd nhan (PC)
ngudi sd dung can lam quen véi he diéu hanh (Operating System), cau
tric thu muc, 8 dia ciing va 6 dia mém. Giao dién Minitab cho phép
g0 cac cau lénh trong ctta s6 thao tac (Session Window) va thuc thi
chuong trinh bing cich chon 1énh tir thanh Menu va dién day dd yéu
cau vao cac hop hoi thoai. Cac cau lénh va két qué sé dugc thé hien &
cta s6 thao tdc. Ngoai ra ban c6 thé chép (Copy), stta chita (Edit), va
thuc thi cac lénh trudc.

St dung “Minitab for Windows” ngudi st dung can c¢6 mot s6 kién
thitc vé Windows nhu di chuyén, thay d6i kich ¢d, diing thanh menu
va cac hop hoi thoai. Ban can nén 1lam quen vdi cdc thao tac chudot nhu
phéng to, thu nho, nhdp chudot mot 1an, hai 1an, kéo ré chudt. Ban ciing
c6 thé dung cac t6 hop phim dé thuc hién céc thao tic tuong tu nhu
nhdp chudt, tuy nhién cac thao tadc nay doi hdi ngudi si dung phdi nhd
nhiéu.

Ban can nhé mot sd bidu tuong thong thuong khi st dung cac dng
dung trén moi truong Windows nhu Maximize |8 Minimize [=' Restore
[8 va Close IE, va cac chdc nang thong dung trén menu.

P& vao Minitab for Windows, ban nhdp chudt 2 lan vao dadu Minitab
trén desktop hodc Start > Program > MINITAB 13 for Windows >
MINITAB. Man hinh chinh cda Minitab thé hién trén Hinh 1.1 gom céc
phén: Menu Bar, Standard Toolbar, Project Manager Toolbar, Title Session
Window, Data Window, Status Bar.

! Minitab 12 thuong hiéu ctia Minitab Inc.
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Session Window gitip tao chuong trinh bang cach go cdc cau lénh.

Thong thudng cic 1énh va két quéa sé dugc thé hién trén cita s6 nay khi
thuc thi.

Data Window cho phép ban nhap di¥ lieu vao bang tinh bing cich go
hodc xudt nhap cac file di¥ lieu tur bén ngoai.

Do thi khi thuc thi cdc [énh cia Minitab c6 yéu cau vé dé thi, Minitab
ty dong md mot cda sd chita dd thi yéu cdu. Luu y, Minitab chi cho
hién thi t6i da 15 d6 thi trén cung mot project.

Hinh 1.1 Man hinh chinh ciia Minitab for Windows

Menu bar Standard Toolbar Project manager toolbar

D 20
File Edit Manip Cald Stat Graph Editor ‘Window Help

(|| 8] » =[] 5| RS

Title — (B — O]
A[
06,/06/2002 20:23:48
Welcome to Minitab, press Fl for help.
Session
Window
| |
Data 1
Window =
i
L9l
Status (| s v
Bar =4
CurrentWaorksheet Workshest 1 |Editable | |B:26 PM
#start| | 3) 4 € B 7| [[EEMINITAB - Untitled & sze

Menu bar gitip md cac menu va chon cdc cau 1énh, nhdp chudt vao cac
muc trén thanh menu sau dé nhap chudt vao cdc muc phu thudc dé
thuc hién 1énh hodc mdé hop hoi thoai. Khi cac chic nang nay khong su
dung dugc cdc hang muc sé md di. D& thyc hién lénh nhu trén, tap tai
lidu nay s& ghi vdn tit Stat > Tables > Cross Tabulation c6 nghia 1a
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chon Stat trén thanh menu, chi vao Tables va chon Cross Tabulation

trén Submenu cida Tables. Hinh 1.2 thé hién Menu va Submenu ctda
Minitab.

Menu Edit, Manip, Editor, Stat, va Graph h6 r¢ nhiing lua chon dé su
ly di lieu trong Minitab. Menu Edit ctia Minitab ciing giong nhu hau
hét cdc ing dung khic trén Windows gém céc chiic ning nhu chép
(copy), dan (Paste), x6a (Delete) va chon lua (Select). Menu Manip chita
cac lenh xt ly trong Minitab. Menu Editor chita cdc chic nang chuyén
dich va dinh dang bang tinh ddc thti cda Minitab. Menu Stat cung cip
mot s6 cong cu dé phan tich thong ké. Menu Graph hd trg cac cong cu
dé vé cac loai do thi khic nhau.

Hinh 1.2 Menu va submenu

Eile Edit Manip Ealc|§tat Graph Editor indow Help \

IilI*'h-lnl %l .:Iﬁl:- ||¥ EaSIC SIjEIIStII:S ] H hlﬁl _gl_zlm!mlﬁlglwl
Hegressian k X
s »
r DOE [
Contral Charts 3
03/0¢ Euality Toolz r
Welcoms to Minicel  Felabity/Sunvival 3 Menu bar
Melicanote ’ Table submenu
Time Seriez k
Tables b Crozs T abulation. ..
Stat menu Monparametrics b Tally...
ED » Chi-Square Test...
Eicr ol sanpe nen Simple Correspondence Analyziz...
Multiple Corezpondence Analysis. .

Dialog box: Trong mot s6 trudng hgp van hanh céc 1énh cda Minitab,
hop hoi thoai sé hién ra dé€ ban lya chon cic chitc ndng can thuc hién.
Mot hop hoi thoai thong thudng cé nhing chiic nang dé ngudi dung
lya chon cho nhiing 1énh k€ ti€p, gidi thich bién, hodc gan cac lua chon
khac trong tirng nit lénh. Vi du, sau khi thuc hién lenh Stat > Tables >
Cross Tabulation thi man hinh sé xudt hién dialog box nhu Hinh 1.3.
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Hinh 1.3 Dialog box ctia Minitab

Cross Tabulation E3
Classification wvariables:
I [~ |
Hop ky tu b
Hop lua
Ch(_)n Display [ Chi-Square analysis
[ Counts = Show count
~ 1  How percents 1 Atiove and expected count
[" Column percents ) Abowve and std. residual
[~ Total percents 24 1A
; Nt lénh
" Frequencies are ji: |

Help I Options... | OK I Cancel |

welect | Summaries...

Phan Display & hinh trén cho phép ngudi diung chon nhitng thong so
nao sé dugc thé hién trong k&t qua cuda thao tdc. Cac nut 1énh cho phép
ngudi dung b8 sung mot s6 cac lua chon dic thu cia loai di liéu vao
két qué lenh.

Néu nhu ban chon: Window>project manager, man hinh sé thé hién
nhu Hinh 1.4:

Project Manager 14 mot phan mdi trong Minitab phién ban 13. Muc nay
gitip ban t6 chdc va quan ly cong viéc t6t hon. Nhitng danh muc dudi
day c6 cac lénh, da lieu, két qua, do thi, va cac tai lieu lién quan khéc.

Session: Dung danh muc nay dé sao chép, xod hodc in k&t qua va céc
dd thi tir Session Window. Ban c6 thé bs sung ndi dung cda Session
Window vao ReportPad.

History: Danh muc nay chiia tat cd cdc léenh dugc dung trong sudt
phién lam viéc. Dung danh muc nay dé lap lai céc thd ty lénh hodc
tao cac Macro.

Chart: Ding danh muc nay dé€ quan ly tat cd cdc do thi. Ban c6 thé
x6a, sdp dit hodc bd sung do6 thi vao ReportPad.
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ReportPad: Pay la mot bo phan xi ly van ban mdi cda Minitab dé tao
cdc bdo cdo. Nhan-chuot-phdi vao k&t qud hay dd thi dé them vao
ReportPad. Ban c6 thé Stta chita va in bdo cdo to ReportPad, hodc sao
chép qua mot phan mém xu ly van ban khac nhu Microsoft Word.

Related Document: Danh muc nay cho danh sach cac file dit liéu, tai
lieu, hodc cac noi két Internet (URL) khong phdi cda Minitab dé tham

chi€u hodc cac muc dich st dung khéc.

Worksheet: Dung danh muc nay cho cac thong tin dang Worksheet bao
gom cdt, cdc bién cd dinh, s6 cOt, cac gia tri thi€u, va ma tran.

Hinh 1.4 Man hinh Project manager

EMINITAB - Untitled - [FProject Manager] _ @] x
File Edit Manip Cale Stat Graph Editor  window Help =] =]
=|d| g 2l=e| o E| SlEE E Sl 8 s i [0 [
:l Urtitlied Seszion | Wwiorksheet |
r I | - 29/05/2002 TE:1 844 —mmeeeeeeeeeeee
{1 Graphs
D RepartPad
{0 Relsted Dacuments
EI{:I Waorksheets
EEI Worksheset 1
D Calurmnz
{0 Constants
{:l M atrices
Current Waorksheet Worksheet 1 418 PM
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Project Manager Toolbar hd tr¢ cac shortcut dén nhitng chi muc da
noéi & trén.

Standard Toolbar thé€ hién nhiing nit cac chiic ning thudong st dung,
cac nut nay c6 thé thay doi tuy vao chiic ning si dung. Ré chudt dén
cac nit nay dé thdy tén cda tiing chic nang nhu hinh dudi day.

=8| 8| #l=el o] E =@ E B ala] 2= s 2E]E SR

Status bar & ddy man hinh thé hién cdc cau giai thich cho cdc muc trén
menu hodc cac cac chiic ndang ban dang st dung.

.. Hutong dian nay ding cho Phién Bdn 13 cila Minitab vi vdy
|| néu cic ban ding cic phién bin trudc c6 thé khong cé cdc
. chilc ning dugc dé cgp & day.

GHI CHU

Céc lénh cda Minitab ¢6 sdn trong Menu hodc thong qua ngoén ngd
trong phan Session Window. C6 thé diuing ca hai cach d€ ghi cau lénh.
( day chiing ta chi tap trung vao st dung cic lenh trén thanh Menu.

bé dung céc lénh trén thanh 1énh (Menu Commands), nhdp chudt vao
Menu, thuc hién 1énh, mé& cdc muc phy, mé cac hop déi thoai. Néu
nhu muc nay md, cé nghia la chic ndng nay khong st dung dugc. Vi
du, d€ md cita s6 dit lieu, nhap chudt vao muc Window, nhdp vao
Worksheet (Window > Worksheet).

1.2 MINITAB WINDOWS

Minitab st dung ndm loai cita s6 (windows) dugc mo6 ta trong bang 1.1
dudi day. V6i Minitab, ban sé lam viéc véi ting Project, trong Project
sé g6m mot Session Window, cic Worksheet va cac ctta s6 Graphics,
cta s6 Info, va cta s6 History.
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Bing 1.1 Céc ctta s6 Minitab

Ciin s6 Mo td
Data Trinh bay d liéu bang tinh du6i dang hang va cot, cho

phép ban nhép liéu va lam viéc v6i nhitng di liéu nay.
Moi bang tinh (worksheet) c6 mot cita s6 di lieu (data
window) riéng.

Session Trinh bay két qua phan tich dang chd. Chi ¢6 mot Session
Window. Ban c¢6 th€ nhap lénh vao trong Session
Window.

Graph Trinh bay cdc do6 thi ti lénh ban yéu cau, mdi dd thi sé
hién dién trén mot cita s6. Trong mot project, chi c6 thé
hién dugc mot lic 15 dd thi.

Info Trinh bay tom tit vé mdi bang tinh, chi c6 mot clra s6
info.

History Trinh bay cdc cau lénh da thuc hién, khong trinh bay két
qua. Chi c6 mot cia s6 History.

Minitab van hanh nhu mot hop den, nhan di lieu dau vao (input),
phan tich xi 1y theo yéu cau ctia nguoi st dung sau d6 hién thi két
qué (output) thong qua cac ctia s6 dé dé cap & trén. D@ lieu dau vao
c6 thé nhan dugc thong qua nhap lieu tryc ti€p vao cdc cita s6 bang
tinh (Worksheets), hodc 18y file d@ ligu cia Minitab hodc tit cic tng
dung bang tinh khac nhu Excel hay Lotus. Ngoai ra Minitab ciing nhan
nhdp liéu to Session Window thdéng qua cdc ngbébn ngid lénh cua
Minitab. K&t qud phan tich cia Minitab sé 1a cac két qud bing s8, chi
va hinh anh d6 thi thong qua céc ctia s6 ctia Minitab.

Nhap liéu |:> MINITAB |:> Két qua

STATISTICAL SOFTWARE

1.3 BANG TINH MINITAB (MINITAB WORKSHEET)
1.3.1 D liéu Minitab

Minitab lam viéc trén moi trudng bang tinh gdm cac hang (Row) va cot
(Column). Thong thudng cdc cdt danh cho céc bién. Céc gia tri quan sat
ctia mdi bién hodc diém dit liéu s& dugc dién vao cac mdi 6 (cell) trén
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hang. Céac cot dugc thé hién bang C1, C2, C3... va cac hang trong tung
cOt sé dugc danh s6 1, 2, 3, hang dau tién danh rieng cho tén cua cot.

Minitab luu d@ lieu trong bang tinh & ba dang: Cot (Column), cac hang
s6 don (Constants) va ma tran (Matrices). Cot dugc ky hieu la C1, C2,
C3... Hing s6 dugc ky hieu 1a K1, K2, K3..., b4t cit mot phép tinh nao
cho ra két qua 1a mot s6 don sé dugc luu dudi dang hang s6. Ma tran
ky hieu la M1, M2, M3,... gdm céc gia tri trong cdc méng gom nhiéu 6
chtia céc so.

Hinh 1.5 cda s6 bang tinh (worksheet window)

-

| A

Trong phién bdn Minitab 13, mdi bang tinh cho phép dung dén 4000
cOt. S6 lugng hang va 6 phu thudc vao phan b6 bd nhé. Ban ¢6 thé tu
kiém soat dugc cong viéc nay bang cach chon Edit > Preference >
General.

Hinh 1.6 Minitab preferences

| General Preferences |
Data wWindow i U
DDE Links temary Uzage
Dialnﬂ Box teman iz shared by all programs. How should Minitab worl?
Graphics Share niu:el_l,lé | J EUSE az much as necessarny
Graphicz Editing i i

Sezzion Window
WWindow Layout

Helpl Save | Cancel | ﬂl 0K Cancel |

[ Save cument print setup

¥ Display warnings sbout separators on startup
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Di chuyén thanh trugt cho phan Memory usage qua hai cyc di€ém:
Share nicely: Minitab s€ dung bo nhé cing v6i cdc chuong trinh khéac
dang chay.

Use as much as necessary: Minitab s& diung bd nhd khi can thiét,
khong chia sé by nhé véi cdc chuong trinh khdc dang chay.

Thong thudng Minitab st dung dt liéu thong qua Data window trong
ting 6 di lieu. Mbi cot dit lieu ¢c6 Column header, thong thudng day
la tén bién cda da ligu. Mdi hang da lieu ¢c6 Row header, chi s6 thu tu
cda gia tri bién quan sat.

1.3.2 Chon bién

Chon 1énh tor menu thudng phdi mdé cac hdp thoai, cic hop thoai nay
cho phép ban chon cac bién va cdc chic ndng can thuc hién. D& chon
cac bién, ban can phai thdy con tré trong hop ban mudn nhap bién
vao. Ban ¢6 thé lam n6i bat cac bién trong danh sdch cac bién trong
hop va nhén Select. Cac bién sé xudt hién trong hop cling véi con tré.

Ban c6 thé dit tén mdi cho cot trong hop thoai. Vi du, khi diing chuc
ndng tinh todn, ban c6é thé dat tén cho cot va hang sd d€ luu két qua.
Minitab sé ty dong dung céc cOt va bién con lai.

1.3.3 Di liéu thi€u (missing data)

Nhiéu tap di¥ ligu thi€u mot s6 gid tri va quan sat, trong trudng hop
nay, khi nhap liéu ban gé dau sao (*) vao ndi ¢6 gid tri thi€u. Céc lénh
cda Minitab sé tu dong tinh dén gia tri (*) nay khi phan tich. Néu nhu
ban thyc hién mot phép tinh ma Minitab khong thé thuc hién duoc
nhu 14 18y cdn cia mot s6 am, Minitab sé ty dong cho ra gié tri (*).

1.3.4 Loai dif liéu

Ban c6 thé dung ba loai di lieu trong bang tinh Minitab: sd, chit va
ngay thing. Dt liéu s6 gdm cac ky tu s6 va dau * (gia tri thi€u). Néu
ban nhap lieu dudi dang gia tri ldy thua, dt lieu s6 cing gdbm ky tu E
nhu 3.2E12 s& 1a 3.2x10". N&u nhu 6 d@ liéu c¢6 chia cac ky tu khac
v4i s6 hodc gid tri thi€u, Minitab sé tu dong hi€u gid tri nay la dang
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d@ lieu chit. D liéu chit bao gdm cac ky tu ctia ban phim va thudng
dugc dung dé dé chi cac bién phan loai. Vi du nhu cot chita bién gidi
tinh cda nguoi tham gia trong nghién cttu, ban ¢6 thé dung ky tu “M”
va “F” d& chi hai gidi. Bién chi¥ c6 thé dai dén 80 ky tu. Dif liéu ngay
thang luu cac gid tri ngay thdng, gio hodc cd hai. Minitab luu dia ligu
nay & dang s6 nhung ban c¢6 thé hiéu chinh theo dang ban mudn.
Minitab mdc dinh hi€u loai d@ lieu dau tién nhap vao sé 1a loai da lieu
cda bi€n phan tich. D€ nhan dang, da lieu chd thé hién bén phai ctia 6
di lieu, di lidu s6 sé thé hién bén trdi cda 6 di lieu. Khi cdt bién
nhan di liéu so, tieu dé bién mic dinh nhan tén C1, C2, C3,.. khi cot
bién nhan di ligu chit , tiéu dé bién ty dong ddi tén thanh “C1-T”

Mot s6 quy luat khi st dung da lieu ky tu:

— D lieu chit ¢6 thé chia dén 80 ky tu vao gom ky tu, s6, dau
cau, ky hiéu, hodc khodng trong.

— Cdc con s6 trong phan chtt dugc xem nhu la di lieu chi, va
khong thé st dung dé tinh toan.

— Dt liéu chit va s6 khong thé dugc dung trong cung mot cot

— C6 thé luu di lieu chit dudi dang hing s6

— Dt ligu chtt ¢6 thé dugc chuyén thanh di liéu so.

Minitab nhan dang d@ lieu cda bién thong qua gid tri dau tién nhap
vao, néu nhu ban nhap nham bién ch thanh s6 hay ngugc lai, Minitab
sé khong cho nhap ti€p tuc nhing gia tri khong ciing loai d lieu. Bé
xi 1y, ban c6 thé doi loai dd lieu cda cdt bang cach dung lénh
Manip>Change Data Type>. Lénh nay cho phép ban c6 thé chuyén da
litu ch thanh s6, s6 thanh chd, chd thanh chd, s6 thanh s6, ngay
thanh s6 hodc thanh chi hodc ngugc lai. Vi du, n€u ban muén d6i da
litu s6 t cot Cl thanh di lieu s6 clng trén c6t Cl ban dung lénh
Manip>Change Data Type>Numeric to text> cta s6 méi yéu cau ban
nhap d lieu ngudn va gdc. Khi st dung 1énh nay, ban can luu y dic
diém cda dt litu ngudn va da lieu dich. Néu ban chon sai nguon da
lieu, Minitab sé ty dong bao 16i. (xem hinh 1.7)
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1.3.5 Nhap liéu

Minitab hd trg nhiéu cadch dé nhap lig¢u vao bang tinh. Ban c6 thé nhap
tryc tiép dit lieu vao Session Window, md& mot file méi, dan da lieu tu
bo nhG hodc phéat da lieu. D€ nhap liéu, chi can hién thi 6 bang céch
diing mdi tén, nhap chudt va nhap da liéu.

Nhap liéu tryc ti€p: Minitab nhan d@ lieu dang bang tir s6 ligu go truc
ti€p trong Worksheet, hodc nhap liéu tit Session windows.

Nhap liéu tit file c6 sdn: Minitab c6 thé truy suét file di lieu c6 sdn
cda chinh Minitab nhu céc file ¢c6 phan mé rong dang .MTW hay .MTP,
hodc md file di¥ lidu ctia ting dung khac nhu Excel bing 1énh File>open
worksheet> va chon file dit liéu muén md.

Hinh 1.7 Lénh déi loai d@ liéu

= MINITAB - Untitled - [Worksheet 1 =]

@Eile Edit | tdanip Calc  Stat Graph Editor Window  Help

=~ Subszet Worksheet,.. 2

= = EEE #% =

= % Split Worksheet. . El —|£| —
+ C1 Merge Warksheets. . C4 ch Ch
LCopy Columnsz. .

1 Unztack Columnz. ..

2 Stack 3

3 Tranzpoze Columns. ..

4 Sart...

5 Rank...

b Delete Rows. ..

7 Eraze Wariables...

T Concatenate. ..
e Code 3

9 Change Data Type Humeric to Test...

10 ; Text to Murmeric...

11 Display Biees DatesTime to Text...

12 Date/Time ta Mumeric...

13 Humeric to D atedTime...

14 Test to DatedTime. .
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Numeric to Text E
[ Change numeric column: |1
Store text column in: lc1

Seleet |
Help | OK I Cancel |

Luu y, d@ liéu cia Minitab cting dugc luu trong file project. N&u file
da lieu 1a dang project, 1énh d€ truy xuét file nay sé la File>Open
Project> va chon file muén md. Néu nhu ban md Project bang
Worksheet hay ngugc lai, di¥ lieu sé khong xuét hién,

Vi du 1:
Cho Bang 1.2 th€ hién hoanh thu cta hai loai mat hang trong 12 thang
cia nam 2001. Nhap tdp dt liéu nay vao Minitab.

Bing 1.2 Doanh thu cda hai loai sdn phdm trong 12 thang cda nim
2001 (trieu dong).

Thang San San Théang San San
Pham 1 | Phadm 2 Phidm 1 | Phdm 2
1 103 80 7 132 75
2 115 91 8 136 70
3 123 70 9 140 80
4 120 76 10 142 86
5 129 81 11 146 90
6 130 86 12 150 73

Loi gidi: Tao ba cot, cot 1 dat tén la “Thang”, cot 2 “SP1”, co6t 3 “SP2”
va nhap cac gia tri trong bang, két qua worksheet sé thé hién nhu hinh
1.8. Iuu file di@ lieu nay thanh doanhthu.mtp theo thao tac File > Save
Current Worksheet As, Chon thu muc, Pat tén file d@ liéu: doanhthu,
Chon Minitab Portable trong Save As Type, OK.
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Hinh 1.8 Worksheet doanh thu cda hai loai sdn phdm

fnes Worksheet 1 ==

Thang | SP1 SP2
1 1 103 a0
2 2 15 91
=3 3 123 70
4| 4 120 76
i 5 129 a1
56| B 130 a6
7 | 7 132 75
8 g 136 70
9 g 140 a0
10 | 10 142 a5
TR 1 145 90
12 12 150 73
17

1.3.6 Stta chita néi dung

Khi nhap liéu, ban can phéi doc ky lai nhiing gid tri va tén bi€n, néu
nhu ban ghi sai, cdn phai sta chita noi dung cta ting 6 di lieu bang
cach x6a, ghi lai, chen thém bang cac thao tdc chudt hodc ban phim
trudc khi thyc hién phan tich. Ban ¢6 thé st dung lénh Undo cla
Minitab dé€ khoi phuc lai viéc 1am trudc bing cach dung menu hoic

. < . K7 a N
click vao icon == trén thanh lénh.

1.3.7 Dat tén cot

Ban c6 thé tham chiéu codt bang tieu dé cda cot (C1), hodc ban c6 thé
dit tén riéng va tham chi€u bang tén vi c6 thé nhd tén cia di lieu dé
hon s6 cot. Ngoai ra, néu nhu ban dung cac 1énh thao tic trong Session
Window, viéc tham chi€u nay sé thuan loi hon. Khi st dung céc phan
mém x@ ly di¥ lieu, viec s& dung tiéng Viet sé 1a mot han ché, mot s6
chuong trinh khong st dung font ho trg. Vi vay, do6i véi cac da lieu, dé
thudn tién cho viéc tham chi€u va xi ly s6 ligu, cac ban c6 thé dung
ti€ng Anh, ky hiéu hodc tiéng Viét khong dau.

Luu y, khi ddt tén cot hodc tén bién nén dit ngdn gon, thé hién dugc
dic tinh ctia bién va trdnh 1am 14n véi cac bién khac. Né&u bién c6 qué
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nhiéu ky ty sé& gdy kho khian khi thyc hién cdc phép tinh va tham
chiéu.

Hinh 1.9 Bang nhap liéu va dit tén bién.

% MINITAB - Untitled - [Worksheet 1 =]

@ File Edit Manip Cale 5Stat Graph Editor  Win

s8] & 1 [2[e] »| B IFE
¥ |

4 c1-T ) C3
Quan 5o dan |[Dien tic

1 |1 S45230

2 |2

3 |3

4 Tan Binh

§ |Phu Mhuan

1.3.8 Dat tén bang tinh

Trong mot project c6 thé c6 nhiéu worksheet, ban c6 thé dit tén cho
worksheet dé dé kiém soat va tham chi€u. N&u ban khong dit tén,
Minitab madc dinh dat theo thu tu la Worksheet 1, hodac Worksheet 2.
D¢ dat tén ban chon Window>manage worksheets Chon Worksheet 1
trong hop Worksheet, chon niit Rename va go vao tén ban mong
mudn. >0K, >Done. Sau khi da dit tén cho worksheet, tén nay sé xuit
hién trén thanh tiéu dé.

14 THUC HIEN TINH TOAN & TRUY SUAT KET QUA
THONG KE TU MINITAB

1.4.1 Cac phép tinh don gian

Ban c6 thé nhap hodc phat dit lidu vao cdc 6 bing lénh cia Minitab.
Céc 6 di lieu ctia Minitab khong thé chita cdc cong thic giong nhu cac
ting dung bang tinh MS Excel hay Motus 1-2-3. D€ thuc hién cac phép
tinh trong Minitab, cdc ban phdi dung Menu Calculator, chinh vi thé
cac da lieu két qua sé 1a di lieu tinh.

Cé6 thé thyc hién cac phép tinh don gidn bang 1énh Manip>calculator.
Man hinh 1énh nay th€ hién trén Hinh 1.10. 1énh yéu cau nhap 6 két
15
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qua Store result in Variable. Két qua nay sé dugc luu vao ot cOt trén
Data window ctia Minitab. Cong thiic tinh dugc nhap vao phan
Expression, ban c6 thé dung cdc hAm c6 sdn cda Minitab c6 sdn trong
phan Functions hodc cic chiic ndng hién trén lya chon nay dé tinh
toan.

Hinh 1.10 Lua chon tinh todn cia Minitab

Calculator |

£l duan Store result in variable: Ic 4

£3 Pien tich | Expression:

mean('To dant ]

Functions:
1 8] 9 + = | ¢»| |ALll functions ;I
| FE RS B ) N Absolute value ﬂ
Antilog
1 . 3 * =] 3= Arcsine
Arccosine

Arctangent

0 / And Ceiling
Cosine
= Or furrent time ;I

Select | (] Not Select |
Help | 0K Cancel |

1.4.2 Phat két qua thong ké vao session window

Cé thé dung lenh Stat>Basic statistics> Display Descriptive Statistics
dé phéat két qua thong ké cua tap da lieu, két qua nay sé thé hién
trong phan Session Window. Ban c6 thé chon mot bién hodc nhiéu bién
dé trinh bay céac thong s6 thong ké cda bién. Pong thdi ciing ¢6 thé mo
td két qud bang do thi trong lwa chon Graphs... Lya chon nay cho
phép ban mo ta bang nhiéu loai dd thi khic nhau.
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Hinh 1.11 Lya chon mo t& thong ké

Display Descriptive Statistics

g Means Yariables:
3 Fir VWectors
£y Sigmas " .i]
Ch complex
b rift
L Lowers
8 Uppers
| Mean Alloc
£10 Var Alloc
| |
[~ By variable: ]
Select |
Graphs...
Help |
[0].4 Cancel

Display Descnptive Statistics - Graphs

W Histogram of data

" Histogram of data, with normal curve
[~ Dotplot of data

[~ Boxplot of data

[T Graphical summary

Confidence levels |85.0

Help OK Cancel

1.5 CAC DO THI MINITAB

Nhitng phién bdn mdi ctia Minitab dé hd tr¢ cd hai loai dd thi, dang ky
tw va dang do thi chuyén ding (Professional graphics). Hién nay dd thi
ky tu da lac hau, it ngudi st dung, k&t qua cda do thi chi thé hién
trong Session Window. Hau hét cdc két qud dd thi cia Minitab déu
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dugc thé hién dudi dang dd thi chuyén dung, chdt lugng hinh dnh s&
dep va hoan thién hon.

Vi du 2:

Bang 1.2 trong vi du 1 thé hién hoanh thu cda hai loai mit hang trong
12 thang cuia nam 2001. Nhap tap d liéu nay vao Minitab va so sanh
dod dao dong ctia doanh thu hai mit hang bing do thi.

Loi giai: Dt ligu cda bai nay da dugc nhap trong vi du 1, md file di
lieu bang léenh File>open worksheet chon file doanhthumtp. Vi du
nay la chudi di lieu thoi gian, da litu dugc thu thap theo ting
khoang.

Vé do thi:

Graph > Time series Plot

Chon SP1 Graph 1Y (xem hinh 1.12)

Va SP2 trong Graph 2Y;

Trong Data Display, chon Connect - for each - Graph;
Chon Symbol for each Graph

Click Annotation va Title; va dit tua dé

Click Options
Nhap 1:12 trong Index:

Click Frame, chon Axis

Trong hang 1 cia Label, nhap Thang

Trong hang 2 cia Label, nhap Doanh Thu

Click Frame, chon Multiple Graphs,

Chon Overlay graph on the same page, va OK
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Hinh 1.12 Cac man hinh trong cong cu vé do thi ctia Minitab

Time Series Plot ]|
L1 Thang Eraph variables: Time Scale
45 = =Pl
3 =FE Graph e iI # Index
1 SP1 " DatefTime Stamp: |
2 SRE 3
3 . " Calendar: I[)ay ;I
. Clock: [Hour L
Data display: I _I
ltem Display |' For each |v Group variables ﬂ
1 Symbol Graph
2 Connect Graph
3 =
Edit Attributes... |
select | Annotation El Frame |E| Regions El
Help | Options... | 0K Cancel |

(@) man hinh khi thyc hién léenh Graph > Time Serries Plot
Phan Graph variables cho phép chon loai chudi st liéu s& vé trén biéu
dd, v6i vi du nay, vé chudi di¥ lidu doanh thu cida hai loai sdn pham
trong 12 thang.

Title
Title f]
1 Ioanh Thu cua 2 loal san pham
2
3
4 hd
Annotation El Text v| Text |[w| Text |w| Text |w=
= B Font Color Size Justify
iz 1 Black 1.5/Center
Options e 2
| Data Labels... 3
Line... 4 |
Marker... 4| | 2
Polygan... Help | Defaults | 0K I Cancel |

(b) Man hinh khi thuc hién Graph > Time Serries Plot >Title
Phan Annotation (chd thich) trong Time Serries Plot cho phép nguoi

dung lya chon cac chud thich cho d6 thi mudn vé. Phan Title trong

Annotation cho phép ban dit tén dé thi va chon font chi cho tia dé.
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Time Series Plot Options
Start time:
Index il

1

2 |

3 |
Assignment of Time to Data
Unit Cycle through values Display
Index [1:1q v Show

[T Transpose X and ¥ Transformation for % Axis:
* None
" Logarithm

Select

Help | 0K | Cancel I

(c) Man hinh khi thyc hién Graph > Time Serries Plot > Options
Option trong Time Serries Plot cho phép nguoi dung lua chon chi s6
cho dd thi ciing nhu don vi sé diing trong chudi thdi gian.

Multiple Graphs [ X]

Generation of Multiple Graphs
¢~ Each graph on a separate page

& ‘Owverlay graphs on the same page

Scale of Graphs on Separate Pages
) Distinct > and distinet

Frame Binis... ; S
= : ) Same X and distinet
Tick...
Grid... ) Distinct X and same ¥
Reterence. . 1 Eame > and same Y.
Min and kax...
kultiple Graphz... HEIP I 1] 8 Cancel

(d) Man hinh khi thyc hién Graph > Time Serries Plot > Frame>

Multiple Graphs

Phan Frame trong Time Serries Plot ho trg dinh dang dd thi. Chiic

ning Multiple Graphs gitip v& nhiéu loai d6 thi vdi da lieu da 6. Lua
20
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chon Overlay Graphs on the same page giip trinh bay tit cd céc
chudi dit lidu trén cing mot do thi.

Doanh Thu cua 2 loai san pham

150 —
140 —
130 —
120 —
110

Doanh Thu

(e) B6 thi doanh thu ctda hai loai sdn phdm trén thi truong.

Dit lieu theo thoi gian thé hién sy dao dong Doanh thu cia hai loai
sdm phdm. V& hai tap d@ lidu nay trén cing mot hinh sé gitdp so sdnh
kha ndng sinh 1gi cing nhu mitc do dao dong cida doanh thu tiung loai
sdn phdm. Doanh thu cda San phdm 1 lién tuc ting trong 12 théng,
trong khi d6 doanh thu Sdn phdm 2 bi€n dong nhiéu theo muia. Ngudi
quén ly can nhan xét dugc dic tinh cia sdn phdm dé c¢6 thé ra nhing
quyét dinh thich hgp.

1.6 QUAN LY DU LIEU
1.6.1 File di liéu caa Minitab

Dt liéu cua Minitab g6m cac nhém chinh: Project files, Worksheet files,
Session Window files (chtt) va Graphic files. BAng 1.2 phan loai cac loai
file d@ ligu cia Minitab. C6 thé md (Open), tao mdi (New), luu (Save)
cac loai file nay trén Menu File. Project files s& bao gom tit ca cac loai
d@ lidu c6 trong Project, bao gdm cadc Worksheet, Session window, cac
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dd thi da c6 trong project. Cac dang file con lai chi luu két qud cda
dang dt lieu mac dinh cua né.

Bang 1.2 Cac dang file cia Minitab

Pudi md rong | Loai file Mo td
MP]J Minitab T4t ca céac thuc thé cia Minita lién quan
Project dén phan phan tich thong ké

MTW hay Bdng tinh | Dang file chi chda da liéu bdng tinh.

MTP Minitab | MTW file thudng dugc dung trong mot
moi truong may tinh PC, con MTP c6 thé
dung cho cd may Macintosh.

TXT File Chtt | Ban ¢6 thé€ luu ndi dung cia Session,
history va thong tin & dang file text, tit
cd cdc ung dung khac déy c6 thé su
dung file nay.

RFT Rich Text | Ban c6 thé ndi dung ciia session window

format duéi dang RFT néu nhu ban mudn dinh
dang vé sau.

MGF Minitab | Cac dd thi c6 thé luu dusi dang MGF va

Graphics | ¢6 thé st dung trén moi trudng Minitab
Format

1.6.2 Truy xuat dif liéu ti cac ing dung khac

Tu file bén ngoai: Minitab luu d@ lieu dudi nhiéu dang tuy vao chuc
nidng va yéu cau. Mot s6 dang file dit lieu c6 thé dung trong Minitab
dugc thé hién trong Bang 1.2. Tuy nhién ban ¢ thé nhap di liéu tit cac
file d lieu bén ngoai tu Lotus 1-2-3, MS Word, MS Excel hodc cac file
d lidu Minitab khdc bang cau lénh File>open Worksheet va tim diing
loai file trong hop thoai List Files of Type, chon file d lieu ban mudn
ma.

Tt bo nhé tam thoi (Clipboard)

Ban c6 thé sao chép du litu tit cic ung dung khdc vao Window
Clipboard va dan vao Minitab. Khi ban cdt hodc sao chép, di¥ ligu sé
dugc dua vao Clipboard. Phan bd nhé nay sé dugc Clipboard chia sé
cho tat cac ung dung trong Windows. Dung cdu lénh Edit>Paste cells
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dé€ chép dit lidu vao Minitab. Ban c6 thé dung phim tit dé thuc hién
cac lénh nay.

1.6.3 Xu ly tap dir liéu

Gop va tach di liéu: (stacking va unstacking data)

Trong Minitab, thong thudng mot cot chi chia dit lieu cia mot bién,
vGi mdi quan sat trong mdi hang hodc diém di lieu trong ting 6 goi la
Unstacked data. D@ liéu c6 thé ¢ dang stacked néu nhu cic di€m da
liéu thudc nhiéu nhém d liéu.

Vi du 3: Cho tap dit lidu gdm 4 cot nhu bang dudi day, két hgp di
lieu trong C1 va C3 va luu vao C5

C1 C2 C3 C4
1 -2 23 -6 45
2 -6 37 -8 62
3 -3 41 -9 65

Loi giai: nhap tap dd lieu vao Worksheet cia Minitab, dung lénh
Manip >Stack>Stack Culumns dé stack dt lieu theo yéu cau.

Hinh 1.14 Chtc ndng Stack cda Minitab

Stack Columns I
1 Stack the following columns:
e =
= €1 €3 =]
Yy

Store stacked data in:
i~ New worksheet

Mame: [Optional]

& Column of current worksheet: |-c5

Store subscripts in: | [Optional]

¥ Use variable names in subscript column

select |
Help I oK I Cancel
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K&t hgp dit lieu trong C1 va C3 va luu vao C5
Manip >Stack>Stack Culumns
Select C1 va C3 trong Stack the following columns
Store stacked data in:
Nhép chudt Column of current worksheet: va nhap vao C5 va OK.

K&t hgp du lieu trong C2 va C4 vao C6 va luu tén bién ky hiéu vao C7

Manip >Stack>Stack Culumns
Select C1 va C3 trong Stack the following columns

Store staked data in:
Nhéfp chuot Column of current worksheet: va nhap vao Cé;
Nhap C7 vao Store subscipts in:

Nh4p Use variable names in Subscript culumn. OK

Bang tinh méi sé la

C1 C2 C3 C4 C5 C6 C7
1 -2 23 -6 45 -2 23 C2
2 -6 37 -8 62 -6 37 C2
3 -3 41 -9 65 -3 41 C2
4 -6 45 C4
5 -8 62 C4
6 -9 65 C4

Ma hod dir liéu (coding)
Lénh CODE (méa hda) bién dit ligu chit thanh s6 hodc ngudc lai, 1énh
nay sé tim ki€m céc gia tri va thay déi gia tri ndy bang gia tri mdi.

Vi du 4: (Xem hinh 1.15)

Manip>code>text to Numberic

Chon C1 trong Code data from Columns:

Nhap C2 trong Into columns:

Nhap M trong Original Values va 1 trong New
Nhap F trong Original Values va 0 trong New
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Hinh 1.15 Ma hoa di liéu

Code - Text to Numeric

Tk

Code data from columns:

Chuong 1: Gidi thieéu vé Minitab

Ic ll

Into columns:

|ca
Original values [eg, red "light blue"]: New
M E
IF Io
| |
| |
| |
| |
| |
select | | |
Help | OK Cancel
Bdng tinh ci Bdng tinh mé&i
C1-T C1-T C1
1 M 1 M 1
2 M 2 M 1
3 F 3 F 0
4 M 4 M 1
5 M 5 M 1
6 F 6 F 0

Sao chép dir liéu (Copy)
Lénh nay cho phép chép dit lieu tit cOt nay dén cot khac. Thao téc thuc

hién nhu sau Manip>Copy Columns.

Vi du 5: gid s chung ta ¢6 di lieu gidi tinh trong C1 va diém thi
trong C2, va mudn chép dit liéu cta cdc ban nam vao C3 va C4.
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Copy Columns [ %]
£l Copy from columns:
£ £1 2 =
j
To columns:
c3 |:'+| ﬂ
H
Sl ek | Use Rows... |

Help |

Omit Rows...

Cancel |

D liéu ci D liéu méi

C1-T C2 C1-T C2 C3 C4
1 M 83 1 M 83 M 83
2 M 88 2 M 88 M 88
3 F 72 3 F 72 F 72
4 M 95 4 M 95 M 95
5 M 76 5 M 76 M 76
6 F 87 6 F 87 F 87

Tim kiém gid tri tich liy

Lénh nay tinh va luu gié tri tdng tich ldy cda nhitng hang cu thé bing

ham PARSUM.

Calc > Calculator

Nhap C2 trong Store result in variable:
Nhap PARSUM (C1) trong Expression, OK

Bang tinh cii

C1
1 6
2 9

Bang tinh mé&i

C1 C2
1 6 6
2 9 15
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3 8 3 8 23
4 3 4 3 26
5 6 5 6 32
6 0 6 0 32
7 1 7 1 33

Sip xép dir liéu (Sort)
Lénh Manip>Sort cia Minitab cho phép ban sip x€p da liéu theo thu
ty ting dan hodc gidm dan theo mot tieu chi nao do.

Vi du 6: sip x&p bang dit lieu cot C1 theo thi ty ting dan va luu trong
cOt C2.

Manip>copy

Sort column(s) C1

Store sorted culum(s) in C2
Sort column by C1 OK

K&t qua sé 1a

Bang tinh cii Bang tinh m&i
C1 C1 C2
78 1 78 42
97 2 97 69
84 3 84 78
84 4 84 78
69 5 69 84
42 6 42 84
98 7 98 84
84 8 84 97
78 9 78 98

Xép hang dit liéu (Rank)
Lenh RANK x&p hang gia tri cia di lieu theo thi tu ting dan.
Manip > Rank
Chon C1 trong Rank Data in:
Nhap C2 tring Store ranks in, OK; (C1) trong Expression, OK
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Bang tinh cii Bang tinh md&i

C1 C1
1 78 1 78
2 97 2 97
3 84 3 84
4 84 4 84
5 69 5 69
6 42 6 42
7 98 7 98
8 84 8 84
9 78 9 78

1.7 IN CONG TAC

D¢ in cac cong viec, di liéu, do thi, bdo cdo, v.v dung cau lénh trén
thanh File >Print Ban c¢6 thé chon nhiing lya chon khac nhau cho chuc
ning in nhu trong hinh dudi day. Ban cting c6 thé€ chon sao chép di
ligu hodc k&t qua sang mot phan mém xu 1y vdn ban khac (nhu MS
Word) dé in ra.

Data YWindow Print Options

ow Labels

IV Fiini Row Labels
v Print Column Labels [i.e. C1)
% Frint Column Mames
% Frint Grid Lines
Calurnn Mames and Labels:
© Left Justified
" Centerad
= Right Justified
& Mumeric Right Justified; Text Left Justified

Title:
|

Help O Cancel
_fek | | |

Lya chon in cda Minitab cho phép ngudi diing chon lya nhitng yéu cau
c6 trong két qua in nhu tya dé cda hang (Print Row Labels), tya dé cda
cOt (Print Column Labels), tén cda Cot (Print Column Names), in cac
dudng ngan cach da lieu (Print Grid lines). Ngoai ra con c6 thé lya
chon vi tri cia ky ty va s6 trong 6 dit lieu va tya dé cda dt ligu can
in.
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BAI TAP

1.1

1.2

1.3

Tao mot Minitab project va dat téen la Class. Nhap d@ liéu trong

bang dudi day vao Data window.

MSSV Piéfm1 | Diém 2
38 74 81
77 93 100
19 52 40
12 78 69
63 80 82

Thém mot hang cho sinh vién s 22 giita hang 4 va 5 véi s6
diém la D1=90 D2=88

X6a dt liéu cda sinh vién s6 19 da bé 16p

Chép cot MSSV vao C5

Luu d@ liéu

Dung tap d liéu trong bai 1.1
Xéa codt C5 trong d6 c6 chia dit ligu sao chép cua MSSV
Gan dt liéu cda cot C1 dang text
Dt tén cot C2 v6i gidi thich “diem kiem tra ngay 21/3” (dung
léenh Editor> column>description) va c6t C3 v6i “diem kiem tra
ngay 15/5”
Stack hai c6t diém thanh 1 cdt C8, nhdp subscripts D1 va D2
trong C9

Dung tap di lieu 1.1
Xoa C4-C10 trong Class data
Sap x&p dit ligu C1-C3 theo MSSVva dat da lieu da sip x&p vao
C5-C7
X&p hang sinh vién theo D2 va dat da lieu da x€p hang vao C8,
ddt ten mdi cho cot nay la “Hang”
Tao mot cot méi C9 — “DTB” chita gia tri trung binh cua D1 va
D2
M3 héa diém trung binh C9 thanh dang diém cht, luu diém chi
trong C10 v6i F=50-59; D=60-69; C=70-79; B=80-89; A=90-100
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1.4 D liéu dudi day la bang danh sach cac gi6i nghé si c¢6 thu nhap
cao nhat dugc sdp x€p theo muc thu nhiap du bdo trong nim
1995 va 1996 (don vi la triéu USD)
1. Nhap tap dua lieu vao may tinh, kiém tra lai s8 lieu.
2. S3p x€p di lieu theo thd ty ABC va theo thu nhap. Luu di lieu
qua mot cot khac.

Téen T}’iu Ten T}’iu
nhap nhap
1 | Winfrey, Oprah 171 21 | Stallone, Sylvester 44
2 | Spielberg, Steven 150 22 | Grisham, John 43
3 | Beatles 130 23 | Williams, Robin 42
4 | Jackson, Michael 90 24 | Zemeckis, Robert 42
5 | Rolling Stones 77 25 | Roseanne 40
6 | Eagles 75 26 | Douglas, Michael 40
7 | Schwarzenegger, Arnold 74 27 | Willis, Bruce 36
8 | Copperfield, David 63 28 | Pavarotti, Luciano 36
9 | Carrey, Jim 63 29 | Kiss 35
10 | Crichton, Michael 59 30 | Schulz, Charles 33
11 | Seinfeld, Jerry 59 31 | Cosby, Bill 33
12 | King, Stephen 56 32 | Travolta, John 33
13 | Brooks, Garth 51 33 | Carey, Mariah 32
14 | Webber, Andrew Lloyd 50 34 | Clancy, Tom 31
15 | Hanks, Tom 50 35 | Costner, Kevin 31
16 | Siegfried and Roy 48 36 | Washington, Denzel 30
17 | Cruise, Tom 46 37 | Letterman, David 28
18 | Ford, Harrison 44 38 | Metallica 28
19 | Eastwood, Clint 44 39 | Gibson, Mel 28
20 | R.E.M. 44 40 | Bullock, Sandra 25

1.5 Bang dudi day thé hién ty lé phan trdm s6 ngudi st dung
Internet trén tong s6 dan theo bdo cdo cia Human Development
Report Office. Nhap dit lieu, vé d6 thi va nhan xét.

(% ctia tong s6 dan) 1998 | 2000
United States 26.3 | 54.3
High-income OECD (excl.US) 69 | 282
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Latin America and the Caribbean 0.8 3.2
East Asia and the Pacific 0.5 2.3
Eastern Europe and CIS 0.8 3.9
Arab States 0.2 0.6
Sub-Saharan Africa 0.1 0.4
South Asia 0.04 0.4
World 2.4 6.7
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CHUONG 2
MO TA DU LIEU PINH TINH VA PINH LUONG

Thong ké 1a mot mon khoa hoc — khoa hoc cda thong tin. Cong viéc
phan tich thong ké thong thuong tong hop da lieu, tom tidt, va trinh
bay theo moOt cach ¢6 y nghia. Thong tin c¢6 thé la dinh tinh
(Qualitative) hay dinh lipng (Quantitative), viéc phan bigt nay rat c¢é y
nghia trong viéc phan tich thong ké. Vi du, mot nguoi tim mua hai can
nha vé6i yéu ciu gid duéi 2 ty ddng, dién tich hon 300m?, nha mat tién
quay vé hudng Dong, c6 vuon va gara xe. V4i thong s6 nay, gia mua
12 bi€n dinh lugng bdi vi né chia s6 lugng thong qua gia tri tién dong.
S6 can nha mudn mua cting 1a bién dinh lugng. Hudng cda can ho la
bién dinh tinh vi n6 thé hién tinh chat (dong, tay, nam bdc). C6 vuon
va gara 1a bién dinh tinh. Bi€n dinh lugng dugc mo td bing mot con sd
qua d6 c6 thé thuc hién cac phép toan dai s6 nhu la 18y gia tri trung
binh. Bién dinh tinh (hay bién phan loai) don gidn chi ghi nhan tinh
chdt. Chuong nay trinh bay cdch mo ta hai loai bién dinh tinh va dinh
lugng thong qua cac cong cu dd thi va bang.

NOI DUNG

21 CAC PO THI MO TA DU LIEU PINH TiNH
2.2  PHAN LOAI DU LIEU PINH TINH

23 PO THI CHO DU LIEU PINH LUGNG

24 CAC DAI LUGNG THONG KE CO BAN

25 DIEN DICH PO LECH CHUAN

26 CAC PO LUGNG CUA PINH VI TUONG DOI
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21 CAC PO THI MO TA DU LIEU PINH TiNH

D ligu dinh tinh bao gdm di lieu dang chi danh (Nominal data) va di
lieu thir ty (Ordinal data). D@ liéu chi danh hay d@ liéu phan loai la
cac dai lugng do xac dinh loai don vi trong mau hodc tap hop chinh vi
du nhu nhan hi¢u, nganh cda sinh vién ndm nh4t, hodc y kién vé mot
van dé cy thé. D liéu thi tu 12 cac cac dai lugng thé hién mot sd tha
ty hay tht hang cda don vi do trong mau hodc tap hgp chinh. D lieu
thit tu bao gdm tat cd cac thong tin vé da liéu chi danh va thd ty cda
di lieu. Vi du, thi tu ddnh gid thd hang sinh vién dugc phan loai nhu
xudt sdc, gidi, kha, trung binh, y€u kém. Hodc dé phan loai thuong tat
nguoi ta danh gia mdc do nghiém trong (1) va khong nghiém trong (5).
Bdi vi d& lieu thu tu chi don thuén sdp x€p don vi, vi vay viéc tinh
todn dai sO cua cédc gia tri nay thuong khong c6 y nghia.

1.2.1 Phan phdi tan suat

Lénh Tally trong Minitab dugc dung dé€ tom tit da lieu dinh tinh hay
hay thd ty. C6 nhiéu lya chon cho két qua nhu phan phdi tan suét, tan
sudt phan tram, tan sudt tich ldy va tan sudt phan tram tich ldy.

Cau lenh: Stat > tables > Tally

TALLY C...C Téng két dit lieu trong bang
COUNTS S6 quan sat trong mdi loai
PERCENTS Tan sudt Phan trdm
CUMCOUNTS tan sudt tich lay
CUMPERCENTS  Phan tram tich ldy
ALL Tinh t4t cd cdc thong so trén
STORE C...C Luu lai két qua

Vi du 1:

Tap dt ligu 30 sinh vién va loai xe dang st dung. Tim phan phdi tan
sudt va phan trdm cda tap di ligu.

Badng 2.1 Loai xe cta 30 sinh vién trong mau nghién ctiu.
Honda Suzuki Honda Honda Suzuki Honda

Honda Honda Sym Honda Honda Honda
Suzuki yamaha Honda suzuki Yamaha Honda
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Yamaha

Sym
Xedap
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Sym Yamaha Sym Yamaha

xedap  Yamaha Xedap Yamaha

Loi gidi: Nhap da liéu 30 loai xe vao cdt C1 va dat tén la Loaixe. Duiing
lénh Tally dén tim c4c phan phdi du liéu.

Stat > Tables > Tally

Select loaixe trong Variables:

Chon Counts, Percents, Cumulative counts, va Cumulative Percents.

Hinh 2.1 Lénh Tally trong Minitab
Tally

K&t qua

Tally for Discrete Variables: loaixe

Loaixe
Honda
Suzuki
Sym
Xedap
Yamaha
N=

Tl

Belect I

Loaixe

Help |

E3
Variables:
=
=
Display
W Counts

[v Percents
W Cumulative counts
[¥ Cumulative percents

0K i Cancel

Count CumCnt

11
5
4
2
8

30

11
16
20
22
30

Percent
36,67
16,67
13,33

6,67
26,67

CumPct
36,67
53,33
66,67
73,33

100,00

K&t qué thdy rdng phan 16n sinh vién (36,7%) st dung xe ctia Honda,
16% st dung xe Suzuki, 6,67% sinh vién st dung xe dap.
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2.1.2 Bi€u D6 Thanh

DPE€ trinh bay cdc da litu dinh tinh, ngudi ta dung nhiéu loai do thi.
Leénh Chart trong Minitab tao ra rat nhiéu ki€u d6 thi gdbm dd thi
thanh, d6 thi dudng thing, dd thi dién tich. Biéu dd thanh (bar chart)
dugc ding dé€ mo6 td da lieu dinh tinh khi khong can nhdn manh dén
phan trdm cda tiing phan loai (bién).

C6 hai cach dyng d6 thi trong Minitab, loai thi nhat dung tat cd cac
nhap li¢u cia quan sat trong mot cot va gid tri cia quan sat trong cot
con lai, chiéu cao cda thanh s& 1a gia tri d€m cida quan sat. Loai tht hai
ding hai c6t, mot cOt chita quan séat cda truc bién y, va truc khéc chia
nhém céc bién truc X.

Cau lenh: Graph > Chart
CHART C Dung cho dang don bién
CHART C*C Dung dang thi hai, ¢t thit haila bién nhém
INCREASING  Tang thu tu dya trén gia tri cia bién dau tién
DECREASING  Gidm tht ty dya trén gia tri cia bién dau tién
CPERCENT Thang do phan tram
CUMMULATIVE Thang do tan suét tich ldy
Ham SUM, COUNT, N, NMISS, MEAN, MEDIAN,

MINIMUM, MAXIMUM, STDEV, S5Q

Vi du 2:
Dung dit ligu trong vi du 1 d€ dung biéu do cot

Graph > Chart

Trong Graph hang 1

Chon loaixe trong X

Nhép chudt vao Annotation, chon Title, nhap loai xe sinh vien su dung,
OK, OK, ta c6 hinh 2.2

Chiéu cao cda biéu dé thé hién s lugng xe cla ting loai xe ctia sinh

vién. Trong tap da lieu nay, s6 lugng xe Honda dugc st dung nhiéu
nhat.

35



Chuong 2: M0 t4 dif lieu dinh tinh va dinh lugng

Hinh 2.2 B4 thi cot s8 lugng céc loai xe sinh vién st dung

Loai xe sinh vien su dung

10 —

Count of Loaixe

| | | | |
Honda suzuki Sym xedap yamaha

Loaixe

2.1.3 Bi€u D6 Tron (Pie Chart)

Biéu dd tron trinh bay di lieu ¢ dang phan trdm trén tong s6. Thang
do c6 thé 1a chi danh hodc thi ty. Biéu do tron trong Minitab 18y da
liéu & hai dang. Loai thitt nhdt dung t4t ¢ cdc quan sat trong 1 cot, moi
mui ctia bi€u dd tuong dng vdi tan sudt xudt hién cda tiing quan sat.
Loai thit hai dung hai c6t, mot cdt chifa tén ciia quan sat va cot con lai
chiia tdn sudt cda quan sat.

Cau lénh Graph > Pie Chart

Vi du 3:
Vé do6 thi tron to d lieu trong vi du 1.

Loi gidi: Dung léng Graph>Pie Chart
Graph>Pie chart

Chon Chart data in “Loai xe”
Phan Title ghi vao “Bieu do tron”, OK.
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Hinh 2.3 Cdc man hinh vé d6 thi tron

Pie Chart Ed
& Chart data in: Ilnaixe
¢ Chart table

Categories ing |

Erequencies in: |

Order of categories: I\.ralug ordering j

Explode slice number(s]: |
Combine categories less than: | % into one group

Start angle of first category: ||:|

Title: Ibieu do tron

0K Cancel

Bieu do tron

Honda (11. 36,7%)

Suzuki ( 5. 16,7%)

Sym (4. 13,3%)
Yamaha ( 8. 26,7%)

Xedap (2. 6,7%)

Bi€u do tron th€ hién phan trdm s6 lugng xe sinh vién si dung, biéu
dd thé hién hai dang di ligu, tin suat va phan tram.

2.1.4 Bi€u D6 Pareto

Biéu d6 Pareto don gian chi 1a phan phéi tan sudt cda di lieu dinh
tinh dugc sdp dat theo loai. Trong sdn xuat, biéu dd Pareto la mot biéu
dd cot cia nhitng dic tinh ctia qué trinh trong sdn xudt — thong thudng
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la cdc van dé hodc khuyét tat va cdc gid tri phan trdm cida cac bién
nay, tdt cd cong lai bang 100%. Chi y ring, biéu d6 Pareto khong xac
dinh nhing khuyét tat hay vdn dé quan trong nhat ma la xudt hién
nhiéu nhat. Biéu do6 Pareto dugc st dung rdt nhiéu trong ting dung cac
phuong phédp céi ti€én chat lugng trong nganh dich vu.

Trong Minitab, bi€u dd Pareto nhan 2 loai di liéu, loai thd nhat gom
tat cd cdc quan sat trong 1 cot. Dang thu hai ding hai cot chifa tén cda
quan sat va tan sudt cda quan sat do.

Cau lenh: Stat > Quality Tools > Pareto Chart

Vi du 4:
Mot nhém chat lugng dang dieu tra nhiing sai s6t trong cac don dat
hang cia doanh nghigép nhdm han ché& viéc stta dGi cac don dit hang
bdi vi mdi 1an stta dGi sé ton kém rat nhieu. Nhing loai 16i va s6 lan
xuat hign thé hién trong bang dudi day. Vé bi€u d6 Pareto nhing sai
sot trén.

Loai van dé Loai S6 1an xudt hién
Sai dia chi Dia chi 94
Ghi sai gia Gia 80
Sai md nha cung cdp | Ma 66
Sai linh kién Linh kien 33
Sai ngay giao hang Ngay 27

Loi gidi: dung lénh
Stat > Quality Tools > Pareto Chart
Nhap chudt vao Chart defects table
Select “loai” trong Lables in:
Select “tan suat” trong Frequencies in:
Nhap 99% trong Combine defects after the first
Nhap “Biéu do6 Pareto” vao Title, OK
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Hinh 2.4 vé biéu d6 Pareto

Pareto Chart K
£l Loai ¢~ Chart defects data in: |
= tan suat ) ) )
BY variable in: | |optional]

¥ Default [all on one page: same ordenng of bars]
' One chart per. page, same ordering of bars

! One chart per page. independent ordening of bars

&+ Chart defects table

Labels in: [Loai
Frequencies in: [ttan suat:
Combine defects after the first |=1=1 % into one

Title: IBieu do Pareto

welect |
Help | 0K I Cancel

Bieu do Pareto

300 — 100
~ 80
200 —
= - 60
3 d
o}
) - 40 QA
100
-—— B
0 - T T T T T -0
. . N
Defect o® ce e o N2
foNs \'Qd\
Count 94 80 66 33 27
Percent 31,3 26,7 22,0 11,0 9,0
Cum % 31,3 58,0 80,0 91,0 100,0

Biéu dd Pareto x€p cac thanh dit ligu ti 16n dén nhdé va mot dudong
thdng chi phan tram tich ldy cda loai 16i. Truc tung bén trai chi so 164,
va truc tung bén phéi chi ty 1&¢ phan tram cda tung loai. Bang & dudi
thé hién s6 lugng, phan trdm va phan trdm tich ldy s6 16i. Dt lieu cho
thay loai 16i xuat hién nhieu nhat 1a ghi sai dia chi (31,3%), k& dén la
ghi sai gid (26,7%) va ghi sai ma (22%) ba loai 16i nay chi€ém 80% s6 16i
ctia hé thong..
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2.2  PHAN LOAI DU LIEU PINH TiNH

Ching ta thuong thu thap da liéu cda cung mot bién dinh tinh cho
nhiéu nhém khac nhau. Vi du nhu mic do 4p luc cda sinh vién nam
va sinh vién ni theo ting muc hoc van khdc nhau nhu thé€ nao, hoic
trinh do hoc van cda nhan vién nam hodc nd. Vi vay, dé dé thé hién
dugc sy tuong quan va phan loai nhém cuda céc bién, nguodi ta thuc
hién phan tich bdng chéo.

Vi du 5:

Cho tap dit lieu vé loai xe va gidi tinh sinh vién st dung nhiing loai xe
nay, phan tich hanh vi st dung xe ctia hai nhém gidi tinh bang phan
tich chéo (Cross Tabulation) va dung dé thi (Chart).

TT | Loai xe Gioi TT | Loai xe | Gioi TT | Loai xe | Gioi
tinh tinh tinh

1 Honda M 11 | Sym F 21 | Sym F

2 Honda M 12 |Honda |M 22 | Yamaha | F

3 | Suzuki F 13 | Sym M 23 |Honda |M

4 | Yamaha |F 14 | Xedap |F 24 |Honda |M

5 Yamaha | F 15 | Honda |F 25 | Suzuki M

6 Suzuki M 16 | Suzuki |F 26 | Honda F

7 Honda F 17 | Yamaha | M 27 | Honda F

8 Suzuki F 18 | Yamaha | M 28 | Yamaha | M

9 | Sym M 19 |Honda |M 29 | Yamaha | M

10 | Xedap M 20 | Yamaha | M 30 | Honda |F

Loi i idi: Dfmi lénh Stat >tables> Cross Tabulation
Cross Tabulation x|

<k Sinhvien
b= Losixe
3 Gioitinh

1

Display [” Chi-Square analysis

¥ Counts & Show count

¥ Row percents 1 Ahove and expected count
v Column percents 1 Above and std. residial
v Total percents

™ FErequencies are in: I

Select | Summaries... |

Help | Options... | OK I Cancel
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Cross Tabulation
Stat >tables> Cross Tabulation
Select loaixe va Gioitinh
Trong Classification Variables:
Nhap chudt Counts va Column pecents. OK

Két qua
Tabulated Statistics: Loaixe. Gioitinh
Rows: Loaixe Columns: Gioitinh
F M All
Honda 5 6 11
45,45 54,55 100,00
35,71 37,50 36,67
16,67 20,00 36,67
Suzuki 3 2 5
60,00 40,00 100,00
21,43 12,50 16,67
10,00 6,67 16,67
Sym 2 2 4
50,00 50,00 100,00
14,29 12,50 13,33
6,67 6,67 13,33
Xedap 1 1 2
50,00 50,00 100,00
7,14 6,25 6,67
3,33 3,33 6,67
Yamaha 3 5 8
37,50 62,50 100,00
21,43 31,25 26,67
10,00 16,67 26,67
All 14 16 30
46,67 53,33 100,00
100,00 100,00 100,00
46,67 53,33 100,00

Cell Contents ——
Count
% of Row
% of Col
% of Tbl

Bédng phan loai xe sinh vién va gidi tinh. Hang dau chi s6 lugng tiing
xe trong mau cda ting nhém nhan higu xe va gidi tinh, hang thu hai
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chi ty 1é phan trdm loai xe trong tirng nhém loai xe, hang thd ba thé
hién ty lé phan trdm cda ting loai xe trong bi€n gidi tinh. Hang thu tu
thé hién ty 1é phan trdm cda nhiing quan sat gidi tinh va loai xe st
dung. Véi két qua trén, ¢6 5 sinh vién nd hay 16,67% sinh vién n@ sd
dung xe Honda trong mau.

Chart
Diing d6 thi c6t d€ so sanh hanh vi s& dung xe ctia sinh vién.
Graph > Chart
Chon gioitinh trong Graph 1 X
Data display: chon Bar trong Display
Nhap chudt For each chon Group;
Select loaixe trong Group variables;
Nhap chudt Annotation, chon Title va dat tén
Nhép chudt Frame, nhdp chudt Axis.
Nhap So Sinh Vien trong Label 2.
Nhép chudt Options: chon Cluster: Select loai xe, OK

Chart_Options
Graph variables: Function of Y [measurement] vs X [category] <1 Sinhwvien Groups Within X
L= Loaixe . l—_
Graph [ Function [+ ¥ % il <3 Gicitimk o Hisizy: | R
— Offset: |
1 Gioitinh
2 I~ Stack: |
3 (=l
Order * Groups Based On
Data display: & Default
tem | Display || Foreach [¥| Group variables i' © Increasing v
1 Bar Group Loaixe " Decreasing Y
2
3 j ™ Accumulate % across X
Edit Attributes... I Total ¥ to 10026 within each X category
Seleet Annotation E Frame E Regions E Select | I Transpose X and v
Help |  Options... | oKk | Cancel | Help | i Cancel

Loai xe sinh vien su dung

6 —| B Honda
Suzuki
5 — Sym
Xedap
_E:_J 4 — E Yamaha
>
£ 3
™
& 2
1 —
O —
T T
F M
Gioitinh

42



Chuong 2: M0 t4 dif lieu dinh tinh va dinh lugng

Dang do thi cot thd hai thé hign phan trdm sd sinh vién s hitu ting
loai xe tuong ung vdi giGi tinh. Sy khéc bigt chinh 1a truc tung 1a phan
tram sinh vién st dung.

Graph > Chart
Chon gioitinh trong Graph 1 X

Data display: chon Bar trong Display

Nhap chudt For each chon Group;

Select loaixe trong Group variables;

Nhép chudt Annotation, chon Title va dat tén

Nhép chudt Frame, nhdp chudt Axis.

Nhéap Phan tram Sinh Vien trong Label 2.

Nhép chudt Options:

Chon Cluster: Select loai xe,
Nhéap chudt Total Y to 100% within each X category, OK

Chart - Options | %]
Groups Within X
I Cluster: |Lozixe
Offset: I
[ Graphvariables: Function of Y [ ) ws X [ ) " Stack: I
Graph | Function Iv Y ﬂ
1 Gioitinh Order X Groups Based On
2 & Default
3 A " Increasing ¥
Data display: ¢ Decreasing ¥
Item Display |v For each |V Group variables ﬂ
; BaL Ecode Lonixe [~ Accumulate Y across X
3 = v Total ' to 100% within each X category
Edit Attributes... I
Select [~ Transpose X and ¥
Select Annotation El Frame Izl Regions Izl 4'
v | [ il ok | concat | Help | ok | _ cancel
Loai xe sinh vien su dung theo gioi tinh
100 — B Honda
Suzuki
qs:) Sym
2 Xedap
. B Yamaha
=
(7]
o ]
& 50
£
©
_
-+
c
©
c
o
I I

Gioitinh
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Mot doanh nghiép mudn ti€n hanh chuong trinh dao tao tai chd cho

nhan vién cda minh, doanh nghi¢p ti€n hanh khdo sit su quan tam cda
nhan vién vé chuong trinh nay. Hai cau héi trong phan khéo sat la gidi
tinh va trinh do hoc van. S6 liéu thu thap 200 nhan vién thé hién trong
badng dudi day. Tién hanh so sanh trinh d6 hoc van ctia nhan vién nam

va nd. (D liéu trong file degree.mtp)

Ma:

Giéi tinh: Nam = 1; N@ = 2
Bing cadp: PhS thong = 1, ct nhan = 2, Thac 1 = 3, tién si = 4

GT

=
@

GT

=
@
D)
—

=
@

GT

=
@

GT

=
@
D)
—

=
@
D)
—

=
@
D)
—

=
@

R INIININNRINIR,INININDIN|RPRININDININNINR|IR[RR[RR,N

NINDININDNIN[WDIWIINIBRRIN(RP|IRPWQININ[(RIFRRRININ(REINR RN

—~INNI~R,INRINRR[RINNINR|RINR|RIR[R[RIR[RINIRN

BRI R IRIRITOINNINIQRLININWQWQ|RIRRRRINFRIRRQ|R[Q(—

N(= RN, RNRrRR,INNRRINRINDINRRN=RR]=]NN

R INPIRPINWOINIARQIFRLINIEINRPIARPRPIPRP[QOININIOINWOIN

NIFRININIFPINN PP INININNINDNIND|P,IRINDINIR(RPR,IPL,INNPN

NIEBINIRP|QPQ(RIBSRINWWR[RPRLININPR[R]OWONIRR|W~R,ININ|—-

NINPRPIRINPRPIPRP[RINDNIFPINDNINPRPPRIFRP[RPINDINPRINDININDIN~RIN

NINDININDNINDIND|IBR[PRPIRPIQLQWINIEINDINDIFPRINDIFPININININ (&

NINR[R|IN|R[R|IR[R[RINIRIN[RINIRIND~R,ININDNIN|RRIN]|R

N|IR[BRINIFRPININDNIN[QW[FR[WOININIWIRRININDNIRRINRIRIN[FR[W

R PP PRI IRINININDINDINDINDINDINDINDIPR,(RINIFPININDINRIN

A QINNINWINFPINDINDIP,INIINPRPINDNINIQORL,INPR,I&AIN|-

NINNIININIFPINNFPINNFPININNINDINDIP,ININ|P,IRLINDININIFPRINININ

QLINP|IPININNIFPININPINQOIAENIPFPIQIWININDNINDININ|(F-
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Loi gidi: MG file dtt lieu degree.mtp, d@ lieu hién thdi dang s8, can ma
hoa dit lieu thanh bién chit d€ dé nhan dang. Dung lénh Stat>Table>
Cross Tabulation> trong Minitab d€ tim két qua

Bu6c 1: Ma hoa diét liéu

Manip > Code > Numberic to Text

Select GT trong Code data from Columns:

Select GT trong Into Columns:

Nhap Original values 1, 2 va New Nam, Nu. OK

Manip > Code > Numberic to Text

Select BC trong Code data from Columns:

Select BC trong Into Columns:
Nhap Original values 1, 2, 3, 4 va New PTTH, CN, ThS, TS. OK

Code data from columns:
[ &1

Into columns:

[&r

Original values [eq, 1:4 12]:
[
B}

1=
o
£

=
o

=
=

Code data from columns:
[
Into columns:
[ec

Original values [eg, 1:4 12]:

Cross Tabulation

Stat >tables> Cross Tabulation
Select GT va BC
Trong Classification Variables:
Nhap chudt Counts va Column

pecents. OK
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Tabulated Statistics: GT. BC

Rows: GT Columns: BC
1 2 3 4 All
1 9 41 22 24 96
18,00 48,81 62,86 77,42 48,00
2 41 43 13 7 104

82,00 51,19 37,14 22,58 52,00

All 50 84 35 31 200
100,00 100,00 100,00 100,00 100,00

Cell Contents -—-
Count
% of Col

D6 thi
Graph > Chart
Chon BC trong Graph 1 X
Trong Data Display:
Nhép chudt For each chon Group;
Select GT trong Group variables;
Nhép chudt Annotation, chon Title va dat tén
Nhép chudt Options: trong Groups within X:
Chon Cluster: Select GT;
Nhéap chudt Total Y to 100% within each X category, OK.

Chart
1 5T Graph variables: Function of ¥ [measurement] vs X [category]
] B

Graph | Function |' Y * ﬂ
1 B
2
3 =

Data display:

Item Display |v For each |v Group variables ﬂ
1 Bar Groug Tl
2
3 hd

Edit Attributes... |
select | Annotation |E| Frame |E| Regions |E|
Help | Options... | OK I Cancel
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Chart - Options
£l GT Groups Within X
te Be ¥ Cluster: [57]
oftset. [
" Stack: |

Order X Groups Based On
* Default

" Increasing Y

" Decreasing *

[~ Accumulate % across X

[¥ Total ¥ to 100% within each X category

Select | [ Transpose X and
Help | 0K l Cancel

Nhan vien

100 — B Nam
Nu

Phan tram so bang
3
I

BC

23 PO THI CHO DU LIEU PINH LUGNG

Dit liéu dinh lugng 1a cidc quan st dugc do theo thang do bidng s0,
gom dit lieu khodng (interval data) va di lieu ty 1é (ratio data). D ligu
khodng 1a di¥ lieu bing s6 ma sy chénh léch gitta hai gid tri ¢ trong
d liéu 1a ¢6 ¥ nghia, nhung gid tri 0 khong dong nghia véi sy ving
mit cda bién dang quan tam. Vi du cda da lieu khodng 1a nhiét do
cao hang ngay va cdc diém sat hach dugc chudn héa nhu Sat hach
Nang luc Hoc thuat (SAT). Vi du, nhiét dd dugc do theo thang do bach
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phan (°C) va thang Fahrenheit (F) c6 diém 0 khac nhau, va gia tri 0
khong dong nghia vdi sy vdng mat bién nhiet do.

Dir liéu ty 1€, 1a nhing do ludng bing s6 ma trong do ty 1é gida 2 gid
tri da@ litu 12 c6 nghia, va gid tri 0 dong nghia vdi sy vdng mat cia
bién. S sinh vien vdng mat trong 16p, tién 16i hang ngay cda mot
ngan quy chung, va do tudi ciia mot loai mo sinh hoc duoc cdy 1a cac
vi du. S8 sinh vién vdng mat 1a 0, tién 10i cda ngan quy 1a 0, tu6i mo
sinh hoc biang 0 ddng nghia khong c6 hién dién bién dang quan tam.

Céc phuong phap dd thi sé tém lugc bang hinh anh thong tin thich hgp
ham chda trong céc tap d lieu. Phan ndy mo td bi€u dd than - 14
(stem — and - leaf displays), lugc d6 tan suat (histograms), va biéu do
di€ém (dot plots).

2.3.1 Bi€u b6 Than Va La

Bi€u dd than - 14 ¢6 dang mot do thi ky ty. Khi 1am viéc trong ché& do
windows (Session window), ta khong cdn nhap lenh GSTD trudc khi
dung lenh STEM-AND-LEAF. Dt lieu g6c gan nhu nguyén ven trong
két qua bi€u hién cda dd thi nay. Bd thi chia mdi quan sat thanh 2
phan: mot phan than va mot phan 14. Cot dau tién trong bi€u dd cho
biét tong tich ldy clia cdc quan sit bt dau ti than cao nhat xudng
than chita trung vi, va téng tich liy cda cdc quan sit bat dau tu than
thdp nh4it 1én than chda trung vi. S6 dém cda than chuda trung vi dit
trong ngodc don. Cot thit hai chia phan than va cot thd ba chita phan
14. Minitab diung 1, 2, va 5 dong cho mdi than tuy thudc vao s6 quan
sat va vung rdng cda di lieu.

D& vé bi€u dob than va 14 ching ta dung mdt trong cdc menu sau:
Graph > Stem-and-Leaf

Graph > Character Graphs > Stem-and-Leaf

Stat > EDA > Stem-and-Leaf

Vi du 7: Bi€u D Than-va-La

Trong hoc ky mutia xudn ndm 2000, mdt nhém sinh vién mon thong ké

da 1ay mau ngdu nhién 50 sinh vién dai hoc dé nghién cttu di€ém trung

binh tich ldy (GPAs) ctia ho. Bdng sau cho thdy diém GPA cua 50 sinh
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vién dai hoc trong nghién citu nay. Hay vé va dién gidi bi€u dé than
1a cho tap di lieu.

2,2
2,8
3,2
2,7
2,9

3,4
2,6
3,0
2,7
2,6

Dié€m Trung Binh Tich Liiy (GPA)

4,0
3,3
2,5
2,6
3,5

3,1
3,2
2,5
2,9
2,5

3,3
3,0
2,8
3,0
2,5

3,8
2,8
3,4
2,8
2,5

3,0
3,5
2,2
2,9
3,5

2,8
2,2
2,9
3,0
3,2

2,9
2,9
3,7
2,7
2,9

2,9
3,6
2,7
2,9
3,4

Loi Gidi Diém trung binh tich ldy dudc luu trong file ¢6 tén GPA.mtp.
D lieu trong cot C1 c6 tén GPAs. Biéu dd than 14 thé hién dudi dang
do thi ky tu.

~ o« A7 A A [N 2,
Vé biéu do than va la:

Chon Menu Graph >

Stem-and-Leaf

Nhan Select chon bién
GPAs vao 6 Variable.

OK

Stem-and-Leaf

Cl GPAs

Helect |

Help I

Yariables:

GPAs

[~ By variable: |

[~ Trim outliers

Increment: |

[ ok |

Cancel

Stem-and-Leaf Display: GPAs

Stem—and-leaf of GPAs

Leaf Unit = 0.10

222

67
8
0

W W wwwbdddDd NN

55555
6667777
88888999999999
000001
22233
444555
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N = 50 cho ta biét c6 50 gia tri trong bi€u dé than 1a. Pon vi cda phan
14 (leaf unit) trong bi€u doé la 0,10, nghia 1a don vi cda phan than (stem
unit) 12 1. Gia tri nhd nhat, v6i phan than 1a 2 va phan 14 1a 2, 2,2 GPA,
c6 3 sinh vién c6 diém 2,2. Gia tri 16n nhat 1a 4,0, va diém trung vi cla
phéan phoi la 2,9.

Cot cac sO bén tay trdi ctia bi€u do cho biét tong tich ldy, bat dau tu
hai phia: gia tri nhé nhat phia trén ctng, va gid tri 16n nhat phia dudi
ciing dén phan than chia difm trung vi. Pém tur giad tri nhé nhat, c6 3
quan sat trén than thi nhat, 8 trén hai than dau tién, 15 trén ba than
dau tién, va v.v... Néu dém tir gid tri 16n nhat, c6 1 quan sat trén than
cudi cuing, 2 trén hai than cubi cung, 4 trén ba than cudi cling va v.v...
Téng céc s6 trong 16p chia trung vi la s6 14, dugc d€ trong ddu ngodc.

2.3.2 Lugc d6 tan suat

Lugc do tan sudt thé hién dudi dang dd thi ky tu va cd dang dd hoa
(professional graph). B6 1a dd thi tan suat, tan sudt tuong do6i hodc
phan phoi tan sudt phan trdm. Phan phdi tan suat cda da lieu dinh
lugng gdm c6 theo 16p (theo khodng), va theo tdn sudt (hay tong so
dém) clia cdc gid tri roi vao mdi 16p. Tan suat tuong doi 1a ty 1@ cda
cac gid tri dit lieu thudc mdi 16p so vdi tong quan sat; tdn sudt phan
tram la tdn suat tuong doi nhung tinh theo phan trdm. Minitab xac
dinh s6 lugng 16p bdi s6 lugng gid tri dd ligu va vung rong cia di
lieu. Ban c6 thé thay d6i két qua thé hién vSi nhitng 1énh phu trg.

Mudn vé lugc dd tan sudt dang ky tu ding Menu
Graph > Character Graphs > Histogram

Mudn vé luge dd dang dd hoa ding Menu
Graph > Histogram

Vi du 8: Lugc P6 Tan Suat

S6 liéu giong trong vi du tap di lieu diém GPA cua 50 sinh vién. Hay
xay dung va dién gidi lugc dd tan suat.
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Vé lugc d6 tan suat:

Vé lugc db tan sudt dang ky tu

Chon Menu Graph > Character Graphs > Histogram
Nhan Select d€ chon bién GPAs vao hop Variables. Nhan OK

Histogram
c1 GPis Yariables: [GPAs =]

[~ By variable: |

[~ Same scale for all variables

First midpoint: |
Last midpoint: |
Interval width: |

Select |
Help I 0K I Cancel

Histogram

Histogram of GPAs N = 50

Midpoint Count
2.2 3 Fxx
2.4 0
2.6 8 Kk kkhk kK k%K
2.8 9 * kkkkk Kk kk
3.0 14 kAhkkkhkkkhkkhhkkhkkkh k%K
3.2 4 * Kk k%
3.4 5 * Kk ok kK
3.6 4 * Kk k%
3.8 2 xx
4.0 1 =

Lenh HISTOGRAM (cho d6 thi dang ky tu) cho thdy phan phdi cia d
ligu va luge d6 pseudo (pseudo-histogram) véGi cdc dau hoa thi (*) bén
phadi cda céc s6 dém. Trung diém c6 gid tri gan bang 3, phan phdi hoi
bi léch vé bén phai.
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Vé lugc d6 tan sudt dang db hoa

Chon Menu Graph > Histogram
Nhén Select chon GPAs vao bang Graph 1 X;
Nhan Annotation, chon Title; nhap tén dd thi “Piém trung binh tich

liy”. Chon Text Font la Vni-times (hodc bat ky font khdac ma ban
muon). Nhan OK.

Tito
[c1  Gra= | Graph variables: = =
itie
Graph x 2 j
1 Tiesm trung binh tich ludiy
1 GPas
2 2
3 =l 3
4 =
Data display:
Iltem Display |v For each |v Group variables ﬂ ;E:} |v g:l);t' v g:’zx‘: M JI::Idfy |:j
1 Eer Graph 1 [WNI-Tines Black 1 5Center
2 2
3 -
Il 3
Edit Attributes... 4 j
KN -
Select Annotation E Frame B Regions H
Help | Defaults 0K I Cancel |
Hep | Options... | ok | Cancel |

DPiém trung binh tich liy

15

o 10

(6]

C

(0]

>

O

(0]

IC 5 —

0 | [ ]
I I I I I I I I I I
22 24 26 28 30 32 34 36 38 40
GPAs

Lugc do s&é nhom di€m GPA theo cac 16p c6 do rong la 0,2. Lép thu
nhat ¢6 tam diém la 2,2 va ¢6 gia tri tir 2,1 dé€n nhé hon 2,3. Lép thu 2
c6 tam diém 2,4 va c6 gia tri ti 2,3 dén nho hon 2,5, v.v... Lép thi 2 bi
trong 1a do khong ¢6 sinh vién nao c6 diém GPA trong khoang 2,3 dén
nho hon 2,5. Phan phdi dudng nhu tap trung gan khodng gié tri 3,0 va
bi lech vé phia c¢6 diém GPA cao.
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2.3.3 Bi€u d6 di€m

Bi€u d6 diém thé hién dudi dang d6 thi ky tu hay dang d6 hoa bang
cach thyc thi mét macro. Néu ban dang 1am viéc trong phan Session
Window, ban khong can nhap lénh GSTD trudc khi ding lénh
DOTPLOT. B thi dung mot truc ngang va cdc nhom dit lidu it nhat c6
thé. Cac quan sit dugc trinh bay dudi dang cidc difm trén truc ndm
ngang.

Dbé vé bi€u d6 diém chuing ta diing mot trong cdc menu sau:

Graph > Dotplot
Graph > Character Graphs > Dotplot

Vi du 9: Bi€u D6 Diém
Dung da lieu diém GPA cuda 50 sinh vién trong vi du trioc, hdy xay
dung va dién gidi biéu dd diém.

Vé biéu do diém:

Biéu d6 di€ém dang ky tu

Chon Menu Graph > Character Graphs > Dotplot
Nhéan Select chon GPAs vao hop Variables. Nhan OK

Dotplot: GPAs

GPAs

Bi€u d6 di€m dang dd hoa

Chon Menu Graph > Dotplot
Nhan Select chon GPAs vao hop Variables; Nhap tua dé ‘Di€m trung

binh tich liy’ vao 6 Title. Nhdn OK
53



Chuong 2: M0 t4 dif lieu dinh tinh va dinh lugng

Di€m trung binh tich lily

[ A S S S S
R T T T T T T T .
I I I I
25 3.0 35 4.0

GPAs

Bi€u d6 diém dang dd hoa cho thong tin do thi vé dang cta dd ligu
giong nhu bi€u dd diém dang ky tu. Bi€u dd diém cho thdy phan phoi
tap trung gan gia tri 3,0 va bi lech vé phia diém trung binh tich ldy
cao.

24 CAC DAI LUGNG THONG KE CO BAN (MO TA DU LIEU
BANG SO)

Céc dai luong mo td bing s6 sé didc td hodc cho biét thong tin vé mot
tap da lieu. Diém trung binh (mean) va trung vi (median) la céc dai
lugng do luong su tap trung cua di ligu. Cac dai luong do ludng su
phan tin bao gém do lech chudn (standard deviation) va khodng
(range), va cac di€ém dinh vi 1a diém z (z-score) va diém phan tu
(quartiles). Céc dai lugng riéng 1é ¢6 thé dugc tinh cho di lieu luu theo
cOt va hodc luu thep hang trong bang Minitab.

2.4.1 Cac l1énh dung cho di li€u luu trit trong cac cot

Mbi 1énh (option trong hop thoai) sé tinh todn va cho ra mot con sé.
Ban c6 thé luu két qua dudi dang mot hang s6 luu vao bo nhd trong
Minitab dudi téen mot ky tu nao dé.

D& tinh toan di ligu luu trong cdt, dung menu
Calc > Column Statistics
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A A o« A Column Statistics
Nhan Select dé chon bién —
. T . c1 GPhs Statistic
mudn tinh cac gia tri 9 L ® L
° " Mean  Sum of squares

th6ng ké VéO 6 Input ¢ Standard deviation N total

' Minimum N nonmissing
Variable.  Maximum N missing

i~ Range

Input variable: |GPAS

Store result in: | [Optional]

Select |
Help | [ ok | Cancel
Céc tuy chon thong ké:
Sum Tong céc gia tri trong cOt (ctia mau)
Mean Trung binh cia céc gia tri trong cot
Standard deviation | P9 léch chuén cda céc gia tri trong cot
Minimum Gid tri nhé nhat cda cac gid tri trong cOt
Maximum Gid tri 16n nhit cda céc gia tri trong cot
Range Khodng cia mau, bing gia tri 16n nhat tru gia
tri nho nhat
Median Giad tri trung tam (s6 trung vi) cda cac gia tri
trong cOt
Sum of square Téng binh phuong cac gia tri trong cot
N total Tong sO quan sat
N nonmissing SO quan sat c6 gia tri khong bi khuyét
N missing SO quan sat c6 gia tri bi khuyét

Néu ban nhap vao Store result in mot gia tri dai s6 (vi du k1, k2, al,..)
thi Minitab sé& luu gid tri vita tinh todn vao vao phan Constant trong
clda s6 Project Manager, sau d6 ban c6 thé dung giéd tri dai s6 nay dé
tinh toan khi can thiét vé sau.

2.4.2 Cac dai lugng thong ké cd ban

Phan nay sé tao mot bang tom lugc nhiéu dai lugng do ludng thong keé
Chon Menu Stat > Basic Statistics > Display Descriptive Statistics
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Display Descriptive Statistics

Nhan Select dé chon bién

can mo ta thong ke, ban c6

Yariables:
GPAs =]

C1 GPis

thé mo6 td thong ké bién
nay theo nhém dugc phéan
loai theo bién diéu khién
(chon trong By variable),
hodc ban muén tao thém
cic do thi thong ke thi
chon thém chon
Graph...

" By wariable: |

tay

Select |
Help |

Graphs... |

Cancel |

Sau d6é ban nhadn OK sé tao
mot bang tém lugc cac do
ludng thong ké gdm:

[ o |

N S6 quan sat khong c6 gié tri khuyét

N’ SO quan sat cé gid tri khuyét

MEAN Gia tri trung binh cda cac gia tri trong cot

MEDIAN | S8 trung vi

TRMEAN | Gia tri trung binh got tia (trimmed mean) la gia tri
trung binh cda dd lieu sau khi loai bé 5% s6 quan
sat c6 gid tri nho nhat va 5% s6 quan st c6 gia tri
16n nhat

STDEV Do léch chuan cia miu di liéu

SEMEAN | Sai s6 chudn cda trung binh (standard error of the
mean) c6 gid tri bing STDEV/\n

MIN Gia tri nhd nhat cda cac gid tri trong cOt

MAX Gié tri I6n nhat cda cdc gia tri trong cot

Q1 25% s quan sét ¢6 gié tri nhé hon Q1

Q3 75% s6 quan sét ¢6 gié tri nhd hon Q3

Vi du 10: Théng ké mo ta bing s6

V&i nghién cdu vé di€ém trung binh tich Ity (GPAs) mo ta trong vi du
trudc. Hay tinh trung binh va do léch chuén. Tinh todn va gidi thich
cac thong ké mo ta.
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trung binh va do léch chudn dugc tinh riéng biét theo 2 1énh sau:

Menu Calc > Column Statistics

Select GPAs vao 0 Input variable,

Chon Mean, nhan OK

Column Statistics

Cl GPAs Statistic

 Minimum
i Maximum
" Range

¢ Sum of squares

T Sum T Median
= Mean
" Standard deviation N total

N nonmissing

N missing

Input variable: iGPAs

Store result in: i [Optional)

Menu Calc > Column Statistics

variable,

Select GPAs vao 6 Input

Chon Standard deviation, nhan

OK

Column Statistice

i Statistic

¢ Sum of squares

¢ Sum  Median
- Mean
' Standard deviation ¢ N total

 Minimum
" Maximum
" Range

© N nonmissing

N missing

Input variable: |GPis

Store result in: [Optional)

Select
Hep | [ ok | concel | Holp | ok | concel |
Ban sé ¢6 két qua sau:
Mean of GPAs
Mean of GPAs = 2.9580
Standard Deviation of GPAs
Standard deviation of GPAs = 0.41012

Gia tri trung binh hay trung binh s6 hoc cia diém trung binh tich lay

cda 50 sinh vién 1a khodng 2,96 va do léch chuan la 0,410.

Tao bang cac do luong thong ké:

Menu Stat » Basic Statistics » Display Descriptive Statistics

Select GPAs vao 0 Variables. OK sé c6 két qua sau
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Descriptive Statistics: GPAs

Variable N Mean Median TrMean StDev

SE Mean

GPAs 50 2.9580 2.9000 2.9500 0.4101

0.0580

Variable Minimum Maximum Q1 Q3

GPAs 2.2000 4.0000 2.7000 3.2250

N C6 50 quan sat trong bo dt lieu

Mean Gid tri trung binh cda diém trung binh tich ldy (GPA) gan
bing 2,96

Median S8 trung vi cda GPA la 2,9. Gia tri trung binh 16n hon s&
trung vi chi ra rdng phan phdi bi nghiéng vé bén phai

TrMean Day la trung binh got tia 90%. D6 1a tri trung binh ctda céc
gia tri di litu sau khi loai bd 5% s6 quan sat c6 gia tri
nho nhat (1dy s6 nguyén gan ding) va 5% s6 quan sat ¢
gid tri 16n nhat. Vi 5% ctia 50 1a 2,5 gan bdng 3, 3 gia tri
GPA nhd nhat va 3 gia tri GPA 16n nhat bi loai, va gia tri
trung binh cta 44 di€m trung binh tich ldy con lai s& dugc
tinh toan. Trung binh got tia la 2,95 hoi nhé hon gia tri
trung binh chua got tia.

StDev Do léch chuin cda mau 1a 0,41

SE Mean Sai s6 chudn cda trung binh bing do léch chuén (0,410)
chia cho cdn béc hai cia N (50). Ching ta dung do luong
nay d€ rut ra cdc suy dién thong keé.

Min Gia tri GPA nhd nhat 1a 2,2
Max Gia tri GPA 16n nhat 1a 4,0
Q1 Khoéng 25% s6 sinh vién ¢6 diém GPA nhd hon 2,7
Q3 Khoang 75% s6 sinh vién c¢6 diém GPA nhé hon 3,2

25 DIEN DICH PO LECH CHUAN

Do lech chuén la gié tri do luong do leéch trung binh cia cac gia tri da
lieu so vdi gid tri trung binh. C6 hai quy tic dién dich do léch chuén:
Quy tdc thyc nghiém va Quy tac Tchebysheff. Ca hai quy tic déu xem
xét ty 1& cac gia tri dit liéu roi vao 1 khodng nao dé cua gia tri trung
binh, khodng nay do bang do léch chuén.
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Quy tic Thyc nghiém ap dung cho dit lieu c6 phan phéi doi xing hay
c6 dang hinh chuoéng:

1. Khodng 68% cac gia tri do ludng roi vao khodng (x -s, X +s)

2. Khodng 95% céc gia tri do ludng roi vao khodng (x -2s, x +3s)

3. Gan 100% céac gié tri do ludng roi vao khoang (x -3s, X +3s)

Ghi chu: x la gid tri trung binh, s la dj léch chudn ciia miu

Quy tic Chebyshev ap dung cho bat ky bd da lieu nao bat chap hinh
dang phan phdi. N6i chung, quy tic phat biu ring it nhat (1-1/k’) céc
gia tri do ludng roi vao khodng (X £ ks). Vi dy, it nh&t 8/9 hay 89% cac
gid tri do luong roi vao khoang (x % 3s).

Vi du 11: Quy tic thyc nghiém

Duya trén nghién cttu diém trung binh tich liy (GPAs) mo t& trong vi
du trudc. Tim phan trdm cdc quan sat roi vao khodng X+ s, X+ 2s,
vaxt 3s. So sanh nhiing gid tri phan trdm nay vdéi Quy tic Thuc
nghiém

Loi gidi: Diém trung binh tich ldy dugc luu trong file GPA.mtp. Va luu
trong cot C1

Ta s& dung menu Calc > Calculator. D€ tinh gid tri trung binh X ta
ding ham Mean, gia tri do léch chudn s s&¢ dugc tinh thong qua ham
Stdev. Sau dé ching ta dung so sdnh nho hon (<) va 16n hon (>), va
tinh nang logic AND dé€ loc cic gida tri. Néu mot quan sat roi vao
khodng (X £ s), két qua sé cho 1a 1, néu khong két qué sé 1a 0. Luu két
qud va cot C2.

Nhu vay cot C2 sé cho biét cdc quan sat tuong dng trong cot Cl cd
ndm trong khodng x * s hay khong? Né&u c¢6 1a gia tri 1, néu khong sé
la gid tri 0. Tuong tu cOt C3 va C4 sé cho biét cac quan sat tuong ung
trong cot C1 nam trong khodng X £ 2s va X * 3s.

Sau d6 ching ta diung chic nang TALLY dé d€m cdc quan sat va tinh
phan tram
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Calc > CaICUIatOr Calculator
Nhap C2 vao Store results in g; orss Store resultin variable: [o¢

3 Expression:

variable: (ehhsanten) 3r2tgeniel)) e
Nhap (C1>Mean(C1)-Stdev(C1))
And (C1<Mean(C1)+Stdev(C1)) 1|89

vao Expression. OK

Functions:

= | ¢ iAll functions

[~
<l > Ab=olute value ﬂ
Antilog

¢=| 3= Arcsine

Arccosine

Arctangent

Ceiling

Co=sine

Or Curren t time __T__j

Calc > Calculator 0

!ﬂ!""l"l|!+
=
)
=9

Nhéap C3 vao Store results in

=
=]
=2
i

variable:

Nhap (C1>Mean(C1)-
2*Stdev(C1)) And
(C1<Mean(C1)+2*Stdev(C1)) vao
Expression. OK

Calc > Calculator

Nhap C4 vao Store results in

0K ; Cancel ]

variable:

Nhap (C1>Mean(C1)-
3*Stdev(C1)) And
(C1<Mean(C1)+3*Stdev(C1)) vao

Expression. OK

Sau dé dé tom lugc tan suat i -
va phan trdm trong mdi = Y Eea B
khodng, ching ta dung chuc
nang TALLY.

Vao Menu Stat > Tables > o
Tally A

[" Cumulative percents

Chon 3 bién C2 C3 C4 vao 6

. Help i 0K i Cancel
Variables:

Chon Counts va Percents. OK

Ta sé c6 két qua sau
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Tally for Discrete Variables: C2, C3, C4

C2 Count Percent C3 Count Percent C4 Count Percent
0 18 36.00 0 2 4.00 1 50 100.00
1 32 64.00 1 48 96.00 N= 50

N= 50 N= 50

C6 32 gia tri GPA hay 64% quan sat trong khodng x * s; 48 gid tri GPA
hay 96% trong khodng x * 2s; va 50 hay 100% trong khodng x £ 3s. Cac
gid tri phan trdm nay gan vdi két qud cho bdi Quy tdc Thuc nghiém.
Céc gia tri nay gan bang k&t qua thuc nghiém 1a do phan phdi nay
khong doi xting nhu ching ta da khdo sit trong cdc vi du trudec.

26 CAC PO LUONG DPINH VI TUGNG POI

Céac do ludng mo td moi quan hé cda mot gia tri do ludng véi toan bo
gia tri con lai cda d lieu goi 1a di€m dinh vi tuong d6i. Cac vi du cla
do luong nay 1a di€m chudn (standard score) hodc di€m z (z-score) va
cac diém x€p hang phan tram (percentile rankings). Po ludng thudng
dung nhat 1a z-score. N6 ¢6 thé dugc dung dé nhan dién cac phan ti
bat thuong (outliers), 14 nhiing quan sat qua 16n hay qud nhd so vdi
nhiing quan sat khac trong mot tap dd lieu. Nhing diém bat thuong
c6 thé la nhing gia tri do ludng khong ding hodc c¢6 thé dén tit mot
tong thé khéac vdi tap da lieu.

2.6.1 Di€m chuan hay z-scores

biém z chudn dai dién cho khodng cach, tinh theo do léch chuén, 1a
mot gid tri do ludng thé hién sy khac biét tuong do6i cda cdc phan ti so
vGi gié tri trung binh cda tap da lieu. Vé cong thiic, di€m z cla gia tri
do luong x la chénh léch gitta x va gia tri trung binh chia cho d¢ léch
chuan:

z=(x-X)/s.
Trong d6 x1a gid tri trung binh va s 1a do léch chudn cda tap di liéu.
Céc diém z sé c¢6 gia tri trung binh 14 0 va do léch chudn 1a 1.

D€ tinh diém z chon Menu:
Calc > Standardize

61



Chuong 2: M0 t4 dif lieu dinh tinh va dinh lugng

2.6.2 Di€m dinh vi phan tram

D6i vdi cac dai lugng phan tram, Minitab cung cdp s6 trung vi va cac
s6 dinh vi phan tu, tat cd goi 1a s6 td phan. SO trung vi la phan tram
thd 50 hay s6 td phan chinh gita, s6 td phan bén dudi Q1 1a sd phan
tram tha 25 (14 gid tri vugt qua 25% s6 lugng gia tri cia di lieu), va s6
ti phan bén tréen Q3 la s6 phan trdim thd 75. Vung ti phan
(interquartile range — IQR) la khodng céch gitta s6 td phan bén trén va
bén dudi (= Q3-Q1).

2.6.3 Bi€u d6 hép

Bi€u d6 hop thé hien dudi dang dd thi ky ty 1an dd hoa. Bd thi cho
thdy nhiing tinh chdt chinh cia mot tap da lieu. Mot biéu dd hop gom:
than hop, dudng ria (wishkers) va cac diém bat thuong.

Phan hop dai dién cho mdt nda chinh gitta cia mdi tap da lieu. Céac
dau mit cda hop gan bing vdi cac s6 phan tu Q1 va Q3, va s6 trung
vi dugc ddnh dau bédi ddu ‘+’ hodc mot duong thing lien nét. Nhitng
bi€u tugng dac biét bén cic canh cda hop d€ chi pham vi cda di lieu
va vi tri cda cac gia tri bat thuong.

Ving td phan IQR la khodng cach gita s phan tu bén trén va bén
duédi (= Q3-Q1). Nhitng phan ti bat thuong dugc phéat hien dya vao
cac gidi han sau:

Gidi han trong (inner fences) dugc xac dinh bdi hai diém:
Diém ben dudi = Q1 — 1.5(Q3-Q1)
Diém bén trén = Q3 + 1.5(Q3-Q1)

GidGi han ngoai (outer fences) dugc xac dinh bdi hai diém:
Diém ben duéi = Q1 — 3(Q3-Q1)
Diém bén trén = Q3 + 3(Q3-Q1)

Pudng thdng hay dudng ria ndi hai bén canh cda than hop dén 2 gia
tri ddu mut cta bi€u dd sé ndm trong phan gidi han trong. Gia tri ndm
gitta giGi han trong va gidi han ngoai dugc danh dau bdi * la diém c6
thé bat thuong (possible outlier). Gia tri ndm ngoai gidi han ngoai dugc
danh dau ‘0’ va la di€m chic hdn bat thuong (probable outlier).
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Do6i véi nhiing phan phdi d6i xing, s6 trung vi ndm tai trung tam cda
hop va cac khodng cach to canh cda than hop dén giad tri nhé nhat va
gid tri 16n nhat xdp xi bang nhau. Phan phdi khong doi xing c6 xu
huéng c6 dudng ria dai hon va khodng cdch tur canh cda than hop dén
trung vi sé 16n hon vé phia bi léch ciia phan phéi.

bé vé bidu d6 hop, chon Menu
Graph > Boxplot

Graph > Character Graphs > Boxplot
Graph > EDA > Boxplot

Vi du 12: Tinh di€m z

Duya vao nghién cdu di€m trung binh tich ldy (GPAs) m6 ta trong cac
vi du trudc, hdy nhan xét xem c6 diém bat thudng nao hay khong
trong tap du lieu nay? Hay tinh va dién gidi diém z. Hay xay dung va
dién gidi mot bi€u do hop.

Loi giai: Ta 1dy file GPA.mtp. D@ liéu trong mot cot cé tén GPAs. Ta
tinh diém z va x&p theo thu tu d€ dién dich.

Chon Menu Calc > Standardize
Select GPAs vao 6 Input column(s):
Nhap “zscores’ vao 6 Store results in. OK

Standardize
1 GPAs Input column(s]:
GPAi= ;I
-]
Store results in:
ZECores ;I

' Subtract mean and divide by std. dev.
¢ Subtract mean
" Divide by std. dev.

" Subtract |D 0 and divide by |1 0
Select | " Make range from [-1 0 to 10

Help | OK I Cancel |
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D€ sdp x€p cac di€m z da tinh todn theo thi tu ting dan (ascending),
vao Menu Manip > Sort
Select zscores vao 6 Sort column(s):

Select zscores vao 6 Store sorted column(s) in:
Select zscores vao 6 Sort by column. OK

Sort [x]
C1l GFis Sort column(s]:
cz ZECOTES
ZESCOTres d
=
Store sorted column(s] in:
ZESCOTres d
=
Sort by column: [zsccres [~ Descending
Sort by column: | =l Descending
Sort by column: | = Descending
Sort by column: | =l Descending
Help | OK I Cancel |

Sau d6 d€ trinh bay két qué di liéu, vao Menu Manip > Display Data
Select zscores vao 6 Display. OK

Ban sé c6 két qué sau
Data Display

zscores

-1.84823 -1.84823 -1.84823 -1.11674 -1.11674 -1.11674 -1.11674

-1.11674 -0.87291 -0.87291 -0.87291 -0.62908 -0.62908 -0.62908

-0.62908 -0.38525 -0.38525 -0.38525 -0.38525 -0.38525 -0.14142

-0.14142 -0.14142 -0.14142 -0.14142 -0.14142 -0.14142 -0.14142

-0.14142 0.10241 0.10241 0.10241 0.10241 0.10241 0.34624
0.59007 0.59007 0.59007 0.83390 0.83390 1.07773 1.07773
1.07773 1.32156 1.32156 1.32156 1.56539 1.80922 2.05305
2.54071

DPiém trung binh nhé nhat va 16n nhat c6 diém z lan lugt 1a -1,85 va
2,54. Khong c6 gid tri nao 1a diém bat thuong. Diém bat thuong la
nhiing quan sit c6 diém z nho hon -3 hodc 16n hon 3. (Diéu nay rut ra
tit phan phoi chudn chudn héa c6 trung binh hay ky vong bing 0 va
do lech chuén bang 1)

Chung ta dung biéu dd hop dé€ vé dod thi cda da lieu va phat hién cac
diém bat thuong. Chiing ta minh hoa bi€u dd hop dang ky tu va dang
do hoa.
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Vé biéu dd hop dang ky tu, dung Menu Graph > Character Graphs >
Boxplot, nhan Select chon GPAs vao 6 Variable. OK

C1 GPAz Variable: |GPAS

[ By variable: |

Uselevels: |

[~ Notch, confidence level: [0 0
Axis

Minimum position: |

Maximum position: |

Tick increment: |

Seleot | [” Condensed display
Help | 0K I Cancel

Ta sé c6 két qua sau

Boxplot

GPAs

Biéu d6 hop dang ky tu sé& trinh bay da ligu theo chiéu ngang. Than
hop trinh bay phan chinh gitta ctia cdc diém GPAs. Hai mép ctia hop
c6 vi tri xdp xi bang céc s6 td phan, Q1 va Q3, va trung vi dugc ddnh
d4u bdi ddu ‘+’. Ching ta da biét cac gia tri nay tu thong ké mo ta vi
du trudc. Khodng 50% s6 di€m GPAs ndm trong khodng 2,7 va 3,2;
trung vi la 2,9.

Pudng thing hay dudng ria (wishkers) ddt nét chay tor mép cia than
hop t6i hai dau mit nam trong gidi han trong (inner fences). Khong c¢6
diém bat thudng nao, gid tri dugc danh dau ' la diém c6 thé bat
thuong. (Gid tri GPA 16n nhat la 4,0 dugc xdc dinh trong vi du vé
thong ké mo ta)
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Phan phdi hoi bi bat d6i xting. N6 ¢6 dudng ria dai va khodng cach tu
trung vi dén mép than hop 16n hon vé phia gia tri GPA cao.

Biéu d6 hop dang d6 hoa dugc xay dung bang cach diing Menu Graph
> Boxplot, nhan Select chon GPAs vao 6 Graph 1Y;

Chon Annotation, chon Title; nhap vao tieu dé ‘Diém trung binh tich
ldy’. Nhan OK

Piém trung binh tich liiy

GPAs
w
|

Biéu dbé hop cho thdy di lieu trinh bay theo chiéu doc. Phan nhiéu
dién tich ctia thdn hop ndm phia trén trung vi; dudng ria phia trén dai
hon dudng ria phia dudi chi ra rang phan phdi bi léch vé phia c6 di€ém
GPAs cao. Biéu d6 hop khong phat hién ra di€m bat thudng nao.

2.6.4 Cac 1énh dung cho dif li€u luu trit theo hang

Vita roi ching ta tinh todn va mo6 td cdc di litu dugc luu theo cot
trong Minitab. V§i di lieu dugc luu theo hang, cac dai lugng thong ke
dugc tinh toan theo hang cing bao gdm: tdng, trung binh, do lech
chudn, gid tri nhé nhat, gia tri 16n nhat, khodng, trung vi, tong binh
phuong, s6 lugng quan sat, s6 lugng quan sit c¢6 gia tri khuyét va
khong c6 gia tri khuyét. DPic trung thong ké dugc tinh cho mdi hang
trong tap hop cdc cdt va luu tri@ vao hang tuong ing cia mot cdt mai.

Dbé tinh cac dai lugng thong ké cho céc dit lieu luu theo hang ta chon
menu Calc » Row Statistics
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Vi du 13: Tinh cac dai lWgng thong ké theo hang

Vao nam 1998, téng cong ty buu chinh cia My da lap ra Uy ban Dich
Vu Thu tin vé An Toan va Bdo Mat Ndi Cong SG&. Trach nhiém cda dy
ban la phét trién mot k&€ hoach lam cho 38.000 buu dién va cac phuong
tién lien quan thanh moi trudng an toan nhat cho cac nhan vién lam
viec. K& ti€p Uy ban thyc hien mot nghién cttu tap trung bao gdbm mot
khdo sat toan dién vé tinh xung dot & cong sG. Bang sau cho biét phan

trdm s cau trd 10i dong y vé thai do va do ludng tam ly cda cac loai
nhan vién khdc nhau cia moét khu vuc. Hay tinh gia tri trung binh, do
lech chuén, gia tri min, max cda cac do luong nay d6i véi cdc nhan

vién.

Dai lugng do luong

Quyeén ty tri
(Autonomy)

Stic ép
(Pressure/Burden)

Thai do tiéu cuc
(Negative Attitude )

Su gian da

(Anger)

Sy thu dich

Hostility

Su doi nghich

(Coping)

Su lo 14ng va cung kiet
(Distress and Anxiety)
Cong kich bang 10i
(Verbal Aggressiveness)

City
Pua thu &
thanh phé

25,2

55,0

30,5

53

14,7

85,7

27,4

30,7

Loai nhan vién

Rural Handlers Postmasters Other
Pua thvé  Kié€m soat Cht buu Nha quan
ndéng thén thu dién ly khac

42,0 34,0 78,5 80,3
21,3 37,7 29,6 47,2
17,9 42,3 8,3 28,7
2,0 44 13 2,5
9,3 16,9 7,7 10,5
91,3 82,4 88,0 86,5
16,4 24,6 21,0 32,8
19,5 32,7 13,4 23,3

Loi gidi: D@ lieu khdo sat luu trong file Attitudes.mtp. Tén cot trong
bang Minitab tuong tu nhu ddu dé cda bang trén.

Chon Menu Calc > Row Statistics

Chon Mean;

Nhén Select chon tat cd cac bién ti City - Other vao Input variables;

Nhap ‘Mean’ vao 0 Store results in. OK
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c2 City Statistic
3 Rural 0
4 Handlers € Sum © Median
c5 Postnasters & Mean  Sum of squares
cé Other £ Standard deviation £ N total
© Minimum N nonmissing
© Maximum N missing
" Range
Input variables:
City— Other ;I
[ -|

Select Store resultin: |Hean

Help |

0K I

Cancel

Chon Menu Calc > Row Statistics
Chon Standard deviation; nhdn Select chon tdt cd City-Other vao

Input variables; nhap ‘StDev’ vao 6 Store results in. OK

Chon Menu Calc > Row Statistics
Chon Minimum; nhan Select chon tat cd City-Other vao Input

variables; nhdp ‘Minimum’ vao 6 Store results in. OK

Chon Menu Calc > Row Statistics
Chon Maximum; nhdn Select chon tit cd City-Other vao Input

variables; nhap ‘Maximum’ vao 6 Store results in. OK

Dizplay Data
Cl Heasures
c2 City
Z3 Rural
C4 Handlers
CE FPostmnasters
CE Other
c7 Hean
ca StDew
ca Hinimum
C10 Haximum

select |

Help |

[x]
Columns, constants, and
matrices to display:
Hea=ures Mean—-Mazimum ;I
| -

Chon Menu Manip > Display data, nhan Select chon tat cd Measures

Mean-Maximum vao 6 Display. OK

Row Measures
1 Autonomy
2 Pressure/Burden
3 Negative Attitude
4 Anger
5 Hostility
6 Coping
7 Distress and Anxiety
8 Verbal Aggressiveness

Mean

52.
38.
25.

3.
11.
86.
24,
23.

00
16
54
10
82
78
44
92

StDev

25.7166
13.4448
12.9525

1.6837
.8460
.2538
.2280
.9632

o W W

Minimum

25.
21.
8.
1.
7.
82.
l6.
13.

D g W Ww N

Maximum

80.
55.
42.

5.
16.
91.
32.
32.

~ 00O W WWwWwwow

Céc lenh vé hang sé luu trit cac do ludng bang s6 vao nhing cdt chi
dinh. Vi duy, do ludng vé Anger (su gian da) sdp x€p tu 1,3 dén 5,3 véi
gia tri trung binh 1a 3,1 va do léch chuén 1a 1,68.
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PHU LUC CHUGNG 2:

CAC TUY CHON (OPTIONS) TRONG CAC LENH:

LENH Graph » Stem-and-Leaf:

Chon By variable khi ban muén vé va nhém céc bi€u do6 than 14 theo
cdc gia tri cda 1 bién nao do6 (thuong goi 1a bién diéu khién).

Chon Trim outliers khi ban mudn loai bd cédc phan td bat thudng
(outlier) trong di liéu

Chon Increment d€ hién thi do rdng than. N&u chon 6 nay c¢6 gia tri 1;
0.5; 0.2 nhan vGi don vi cda phan than, thi biéu dd sé thé hién 1, 2 hay
5 dong cho mbi than (xem rd trong vi du 7).

LENH Graph » Character Graphs » Histogram:

Chon Same scale for all variables khi ban mudn tat cd cdc bién mudn
vé luge d6 déu cb sy canh chinh (thang do) nhu nhau

Chon First midpoint d€ cho biét gia tri cia tam diém dau tién

Chon Last midpoint d€ cho biét gia tri cia tam diém cudi cliing

Chon Interval width dé cho biét do rong gitta cac tdim diém

LENH Graph » Histogram:

Céac tuy chon trong hép thoai Histogram dialog box:

+ Data display (Ki€u thé hién dit liéu)

Display Ki€u thé€ hién dir liéu
Area T6 phan dién tich dudi cac diém
Bar Thanh ngang
Connection lines Puong thing ndi lién cdc di€m vdi nhau
Lowess (LOcally- Pudng thidng ndi lién cdc di€m sau khi lam
Weighted Scatter tron
Plot Smoother)
Projection lines Pudng thdng tit cac difm vudng goc véi truc
x hodc y
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Symbol Bi€u tugng (diém, hinh tron, hinh vudng...)
véi hinh dang va kich c& thay déi dugc
For each Ap dung ki€u dit liéu cho
Graph Cé lugc do
Group Ting nhom phan biét trong luge dd

Group variables

Néu ban muén do thi thé hién mot ldc nhiéu
nhoém (vi du luge dd diém trung binh tich lay
c6 phan bi¢t nam va nid) thi ban phdi chon
thém 1 bi€n phan bigt nam ni vao 6 nay.

Ghi chii: V&i mdi kiéu thé hién dit liéu ban chon Edit Attributes dé chi dinh

tinh chdt ciia mbi kiéu.

+ Annotation (Cht thich cho dé thi)

Annotation Chi thich cho dé thi
Title Nhap tya dé phia trén cho dé thi
Footnote Nhap chu thich phia dudi ctiia d6 thi
Text Nhap doan van ban bat ky trén dd thi ¢6 toa

Data Labels
Line

Marker

Polygon

do xac dinh (toa do x, y cadch nhau 1 khodng
trdng trong phan Point)

Dit nhan cho dit lieu thé hién trén dd thi

Vé cac duong thing ndi cac di€m c6 toa do (x
y) xac dinh

bénh d4u 1 bi€u tugng (mark) tai mot diém
c6 toa dd xac dinh

Vé mot da gidc vdi cac diém c¢6 toa do (x y)
xac dinh, dé chu thich mdt vang nao do trén
do thi

Ghi chii: Ngoai cich khai bdo trong hop thoai nhu trén, ban cé thé sit dung
cong cu tric quan hon. Khi Minitab di vé xong do thi, ban nhdp déi chudt
vao do thi da vé sdn thi sé xudt hién cic hdp cong cu ding dé thuc hién

nhiing chii thich nay.
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+ Frame (Khung dang ctia do thi)

Frame Khung dang cda dé thi

Axis binh dang céc truc d6 thi: nhan, ki€u dudng
truc...

Tick Pinh dang khodng chia trén truc: nhan, kiéu
thang do...

Grid Dinh dang cac duong ké toa do (dudng ngang
va dudng doc)

Reference Vé cac dudng chd dan ngang hodc doc trén do
thi

Min and Max Thay déi khodng do cda cac truc bang cach xac

Multiple Graph

dinh gid tri nhé nhdt va 16n nhat cho ting truc
do thi

Thé hién nhiéu do6 thi mot lic cing véi céc tuy
chon:

- Nhiéu dd thi trén cing mot he toa do

- Cac dd thi rieng biét nhau va cac truc cuda
ching c6 thé€ canh chinh khac nhau hay giéng
nhau.

+ Region (Vung ctia do thi)

Region Viing cda dé thi
Figure bPinh dang viing ma d6 thi dugc vé
Data Dinh dang vang ma dt lieu dugc vé
Legend Binh dang 6 chu thich

+ Option (tuy chon)

Type of histogram

Ki€u lugc d6

Frequency

Percent

Ki€u tan suat

Chiéu cao cida cdt la s6 luong quan sat roi
trong khodng bi€u dién

Ki€u phan tram

Chiéu cao cda cdt 1a phan trdm so vdi tong
quan sat cda tat cd cac khodng
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Density

Cumulative
Frequency
Cumulative Percent
Cumulative Density

Type of Intervals

MidPoint
CutPoint

Definition of

Chuong 2: M0 t4 dif lieu dinh tinh va dinh lugng

Kiéu dién tich

Tong dién tich cac cot 1a 1, chiéu cao cia cot
bing:

(s6 quan sat trong 1 khoang)/[(t6ng s6 quan
sat)*(bé rong khodng)]

Ki€u tan sudt tich ldy

Ki€u phan tram tich ldy
Ki€u dién tich tich lay

Ki€u khoang chia

Thé hién bé rong moi cot theo di€m gitta
Thé hién bé rong mdi cot theo gid tri bién

Xac dinh khoang chia (chon 1 trong 3 cach)

Intervals
Automatic Minitab tu dong chia khodng
Number of intervals Xéc dinh s6 lugng khoang chia
Midpoint/cutpoint Xéc dinh cu thé diém cdt, mbi diém cach
positions nhau 1 khodng tring.

Transpose X and Y

Hoan ddi 2 truc toa do
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BAI TAP

2.1.

2.2.

2.3.

Sinh vién 16p ngoai ngit dugc hdi vé kinh nghiém st dung may
tinh. Muc do kinh nghiém dugc gan 1a khong biét (1), biét it (2),
bigt nhieu (3). Dung dd ligu 32 sinh vién dudi day dé mo ta
phan phoi kinh nghiém vé may tinh cda sinh vién.

Mot cia hang siach da thdng ké s6 lugng sdch ban trong mua
khuy&én mai vita qua va mudn biét phan phdi s6 sdch dugc ban.
Sédch dugc ban gdm 3 loai: Ti€u thuyét (TT), truyén tranh thi€u
nhi (TN), sach gido khoa (SGK). M6 td phan phoi loai sach ban
dugc trong dgt khuyén mai.
TT TT TN SGK TT TN
TN SGK TT SGK TN TN
TN TT TN TT TT TT
TN SGK TN TN TN SGK
SGK TIT TN TN SGK 1TIT
Mot tap chi muon khdo sat doc gid vé viec ho c6 doc quing cdo
hay khong, ho ti€n hanh khdo sat 50 nguoi vdi hai cau hdéi la
tudi dudi 30 va c¢6 doc quing cdo hay khong. K&t qua thé hién
trong bang dudi day.
Stt| Duoi 30 |Poc QC |Stt| Duoi 30 | Poc QC [Stt | Duoi 30 | Poc QC
1 co co 18 co co 35| khong | khong
2 co khong |19 co khong |36 co co
3 | khong | khong |20| co khong |37| «co co
4 | khong co 21| khong co 38 | khong | khong
5 co khong |22| co khong |39| co khong
6 | khong co |23]| khong | khong [40| co co
7 co co 24 co khong |41| khong | khong
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8 | khong co |25]| khong co |42]| khong | khong
9 | khong co |26] co khong |43| co co
10 co khong |27 co khong |44 | khong co
11| khong co 28 co khong |45 co khong
12| khong | khong |29 | Khong co |46 khong co
13| co co |30] co khong |47| co khong
14 | khong | khong |31 co khong |48| co khong
15| co khong |32 | Khong co |49]| khong Co
16 co co 33 co khong | 50| khong Co
17| khong co |34 co khong

a. Tinh ty 1& s6 ngudi c6 doc quing cdo trong mau.
b. Dung bang 2 chiéu. Liéu tu6i c6 dnh hudng dén viec doc
quang cao hay khong? Gidi thich tai sao.

2.4. Mot cong ty 16n thué nha cho nhéan vién tai mot thanh pho. Bo
phan nhan sy khdo sat tién thué hang thang cac can ho trong
thanh ph6. Sau day 1a gia thué cda 40 cidn ho loai 3 phong ngu
dugc chon ngdu nhién: (File: phoenix.mtp)

Gia thué ($)

925 900 1175 850 1250
975 935 1325 1095 900
1050 1065 1465 1020 875
865 665 875 925 1075
925 800 875 1150 895
870 895 1035 1275 1100
1475 925 1100 1150 1350
1420 1025 1285 950 1070

a. Hay mo ta bang do thi va bing s6 vé du lieu gid thué
phong. Viét mot doan van ngdn mo ta da lieu

b. Tim phan trdm cic quan sat (cic gid thué) nam trong khodng
X s, X £2s, X £3s. So sénh cac két qua nay véi Quy tic Thuc
nghiém.
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2.5.

13

27

27

19

30

19

26

2.6.

Chuong 2: M0 t4 dif lieu dinh tinh va dinh lugng

c. Tinh todn va x&p thi ty cac di€m z. C6 phan ti bat thuong
nao khong?

Giam doc ctia mot cong ty quan tam dén s6 nhan vién dugc dao
tao nhung nghi huu s6m. Néu qua nhiéu nhan vién nghi huu
cung mot lic, viéc thay ngudi rdt khé khin. Bdng sau cho biét s6
ndm lam viéc cia mot mau ngau nhién cida 151 nhan vién. (File:
ServiceYears.mtp)

27 7 7 2 3 16

16 25 3 7 26 1 8
27 6 6 8 23 3 21 4 12 O 9 3 32
5 23 9 9 6 9 7 9 13 1 15 20 9
1 13 18 10 27 26 4 27 9 10 7 7 13

a1

2 7 23 26 16 5 23 6 9 30 4 18
4 0 10 10 7 2 27 26 3 29 29 7 1
19 5 5 10 28 21 20 23 8 3 17 17 26
14 17 6 14 20 0 27 22 28 20 O 8 13
1 2 18 26 3 21 8 17 1 29 21 30

18 2 10 13 7 8 28 44
28 16 29 2 17 2 8§ 23 39

O O\ O
N
(@)
\O
N
N

a. Mo ta bang s6 va bang do6 thi da liéu vé ndm lam viéc. Ban
c6 nghi gidm doc cong ty nén quan tdm vé cdc nhan vién
nghi huu khong? Viét mot tom tdt ngdn.

b. Tim phan trdm cdc quan sit (ndm lam viéc) ndm trong
khodng X s, X 2s, x 3s. So sénh két qud nay vdi Quy tic
Thuc nghiém.

c. Hay tinh va sdp x&p cac di€ém z. C6 phan ti nao bat thudng
hay khong?

Mot nha si thyc hién mot thi nghiéem dé do ludng sy hiéu qua
cda mot cach gay té ring kifu mdi. Hai muoi lam bénh nhan
dugc gay té theo cach binh thuong va hai muoi ldm bénh nhan
khac dugc giy té theo cdch mdi. Mdi bénh nhan sé danh gia su
khong thodi méi ctia ho bang cach cho diém tit 0 dén 100, diém
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2.8.

Chuong 2: M0 t4 dif lieu dinh tinh va dinh lugng

cang cao sy khong thodi méi cang cao. Hay so sdnh bing s6 va
bing d6 thi hai mau nay. (File: Dentist.mtp)

Cach binh thuong Cach méi
23 26 44 32 44 62 50 40 35 52
44 34 26 49 67 82 74 87 30 58
44 53 79 52 33 39 51 72 56 50
50 43 49 33 52 85 57 39 48 64
51 6 30 38 22 75 46 48 56 60

Mot nha quan 1y clta tiém tra ddu va dau nhon nhanh cho xe
hoi, 6ng ta quan tdm dén lugng thoi gian can d€ phuc vu cho cac
xe hoi. Hé thong cii c6 mot thg may thuc hién tdt cd moi viéc.
Ong ta dé xudt mot he¢ thong & dé thg may chi viéc thay dau.
Mot thg thd hai vita tra dau nhon cho xe vita kiém tra miic an
toan. Mot mau gom 50 xe hoi dung hé théng ci va 50 xe hoi
dung hé thong mdi, két qua vé thoi gian phuc vu theo don vi
phit. Hay so sdnh hai he thong bang s6 va doé thi. Ban c6 nghi
rang hé thdng mdi phuc vu t6t hon he thong ct? Hay thdo luan.
(File: SystemTimes.mtp)

Thoi gian ctia hé thong cii Thoi gian cia hé thong mdi
6 11 12 13 13 6 7 8 1 11
14 15 16 17 20 12 13 14 15 16
10 12 12 13 14 6 8 9 T 11
14 15 16 18 20 12 13 14 15 16
10 12 13 13 14 7 8 9 1T 12
14 15 17 19 21 12 14 14 15 19
11 12 13 13 14 7 8 9 11 12
15 16 17 19 22 12 14 15 15 19
11 12 13 13 14 7 8 10 11 12
15 16 17 19 28 13 14 15 15 23

Chi s6 gia tieu dung (CPI) do ludng su thay doi theo thoi gian
cda gid ca thic dn va dich vu. Ban tém tit thdng ké cda My nim
1989 da béo cdo phan tram thay ddi trong gia tieu dung & nhiéu
nudc tu 1977 dén 1987. (File: CountryCPLmtp)
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Nuéc 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987
U.S. 76 11,3 135 103 61 32 43 35 19 37
Canada 89 92 102 125 108 58 43 40 42 44
Japan 38 36 80 49 27 19 22 21 04 -02
Austria 36 37 64 68 54 33 56 32 1,7 14
Belgium 45 45 66 76 87 77 63 49 13 16
Denmark 100 96 123 11,7 101 69 63 47 36 4,0
France 91 108 136 134 118 96 74 58 27 31
Italy 12,4 15,7 21,1 18,7 163 150 106 86 61 4,6
Spain 19,8 15,7 155 146 144 122 113 88 88 53
UK, 83 134 180 119 86 46 50 61 34 42
W,Germ, 27 41 55 63 53 33 24 22 -02 02

Vi du, con s6 & cot 1978 & nudc My (U.S) cho thdy ring gid ciia hang héa tiéu dung ting
7,6% tit nam 1977 qua nam 1978.

a. Do6i v6i mdi nam, hay tinh gid tri trung binh va do lech
chuén cda thay d6i gia tiéu dung. Xay dung biéu d6 hop cho
mdi ndm. Xu hudng gia tieu ding trén khdp thé€ gidi nhu thé
nao?

b. B6i v6i mbi nude, hay tinh gia tri trung binh, trung vi, va do
lech chuén cida thay d6i gid tiéu diung. Nhin chung cac nudc
déu mudn mic tang thap va khong ddi trong gia tieu dung.
Do léech chudn thdp cho thdy mic ting 6n dinh. 3 nudc nao
c6 do tang gia tieu dung thdp nhdt? 3 nudc nao ¢ mic tang
gia tiéu dung on dinh nhat?

2.9. Mot gido su héa hoc chdm di€m dé an thi nghiém ctia mdi sinh
vién. Bang sau cho thdy diém thi nghiém cta 13 sinh vién trong
6 1an thyc hién thi nghiém. (khong c6 file)

Tén sinh vién 1 2 3 4 5 6
Lois 48 50 0 49 44 44
Peter 42 46 47 43 30 0
Tom 48 45 43 38 35 33
Mike 44 47 45 46 40 29
Hugh 44 32 42 50 38 43
Carol 42 48 49 50 48 41
Dean 44 44 49 43 44 41
Roy 48 46 49 47 40 48
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Robin 50 38 47 43 35 28
Gina 46 43 48 50 36 32
Bob 42 46 49 50 45 39
Lora 43 41 48 48 44 43
Mark 42 48 49 45 39 37

a. Xac dinh 3 sinh vién nao ¢6 di€ém thi nghie¢m trung binh cao
nhat? Thap nhat?

b. Thao tdc 6n dinh 1a mot k§j nidng quan trong khi lam thi
nghiém (th€ hién qua di€m s8). C6 sinh vién nao thao tac 6n
dinh hon nhting sinh vién khac khong? Hay thdo luan.

c. Di€m thi nghiém c6 thay d6i qua cdc lan thuyc hién thi
nghiém hay khong? Hay thdo luan.

d. Nhom t4t cd cac diém vao trong 1 cot. Xay dung mot biéu
dob tan sudt va mot biéu dd hop cho du lieu da nhém. Mo ta
phan phdi cia diém phong thi nghiém.

2.10. Trung tdm bat dong sdn Minnesota tdng hgp thong tin vé nha
bén trong cdc khu vuc cda mot thanh pho. Badng sau cho biét gid
bén cda 20 cin nha chon ngdu nhién tit s6 nha ban trong quan A
va B cda thanh ph6 vao nam 1998. (File: MNHomes.mtp)

Quan A ($) Quan B ($)
105000 124400 123925 159900
66000 110600 86000 67800
98900 73500 29900 116000
143000 139500 73000 112330
136000 74000 145500 74900
66600 84500 81500 164000
119875 91900 84000 109000
84000 89900 100750 105900
72000 131900 94500 155000
72500 74500 149195 78000

a. So sanh gia ban nha gitta A va B bing s6 va dd thi. Giad ban
nha ¢ quan nao cao hon va bién dong hon?
b. C6 phan td bat thudng nao khong? Hinh dang phan phoi cia
cla gid ban nhu thé nao?
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2.11. Vu diéu tra dan s6, Vu thuong mai, va Phong stic khde-nhan sy
1a cac t8 chic trong nhiing t6 chic thu thap da lieu vé nudec My.
Béng sau cho biét ngan sadch ndm 1995 gdm thu nhap va chi tiéu
qudc gia theo don vi ty do-la cho 50 bang va Quin Columbia.
(File: StateDept.mtp)

Bang Thu Chi Bang Thu Chi

nhap tiéu nhép tiéu
Alabama 11,389 10,242 Montana 3,023 2,663
Alaska 7,358 5,423 Nebraska 3,890 3,823
Arizona 10,843 9,783 Nevada 4,500 4,051
Arkansas 6,446 5,915 NewHampshire 3,011 2,970
California 108,222 104,567 New]ersey 29,614 28,923
Colorado 10,028 8,673 NewMexico 6,303 5,599
Connecticut 12,744 12,507 New York 78,209 74,280
Delaware 2,876 2,557 NorthCarolina 19,377 19,916
DistColumbia 3,376 3,391 NorthDakota 2,288 2,129
Florida 33,216 30,103 Ohio 38,341 31,685
Georgia 16,585 15,308 Oklahoma 8,679 8,272
Hawaii 5,543 5,606 Oregon 10,826 9,013
Idaho 3,406 2,776 Pennsylvania 37,779 34,359
Illinois 30,351 28,132 Rhodelsland 3,765 4,176
Indiana 14,653 14,136 SouthCarolina 10,637 10,386
Iowa 8,224 7,766 SouthDakota 1,942 1,686
Kansas 6,730 5,742 Tennessee 11,864 11,028
Kentucky 11,011 10,543 Texas 42,019 39,091
Louisiana 13,348 12,893 Utah 5,348 4,833
Maine 3,926 3,889 Vermont 1,953 1,849
Maryland 14,842 13,537 Virginia 16,307 14,721
Massachusetts 21,493 21,557 Washington 19,930 18,003
Michigan 28,760 27,051 WestVirginia 6,047 5,943
Minnesota 16,245 14,295 Wisconsin 18,677 14,621
Mississippi 7,205 6,235 Wyoming 2,181 1,887
Missouri 12,559 10,809

a. Hay tinh todn cdc do luong mo ta cho thu nhdp va chi tiéu
quoc dan cho 50 bang va Quan Columbia, va cho 50 bang
khong c6 Quéan Columbia. Hay so sanh.

b. Xay dung bi€u dd hop cho cac gia tri ngan sich. Hay dién
dich.
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c. Hay tinh cédc difm z cho thu nhap qudc dan. Xép céc gid tri
diém z tir 16n dén nhd. C6 phan td bat thudng nao khong?

2.12. K&t qud khao sét tinh hinh st dung ma tdy, rugu, thudc 14 trong
sinh vién cdc trudng hoc dugc bdo cdo trong mot sach thong ke
phat hanh bdi Co quan cong ly. Bang sau cho biét phan tram
dung céc loai thudc trong 30 ngay trudc thoi di€m hdi cua sinh
vién. S6 ngudi trd 10i trong khdo sat t 1080 dén 1410 cho cac
ndm tur 1984 dén 1991. (File: Drug.mtp)

Drug 1984 1985 1986 1987 1988 1989 1990 1991
Marihuana 230 236 223 203 168 16,3 140 14,1
Inhalants 0,7 1,0 1,1 0,9 1,3 0,8 1,0 0,9
Hallucinogens 2,6 2,0 3,6 3,4 2,8 3,7 2,5 2,0
Cocaine 7,6 6,9 7,0 5,0 4,7 3,0 2,3 2,3
Heroin 0,0 0,0 0,0 0,1 0,1 0,1 0,0 0,1
Other Opiates 14 0,7 0,6 0,8 0,8 0,7 0,5 0,6
Stimulants 5,5 4,2 3,7 2,3 1,8 1,3 1,4 1,0
Sedatives 2,2 14 1,3 1,3 1,2 0,4 0,2 0,3
Tranquilizers 1,1 14 1,9 1,0 1,1 0,8 0,5 0,6
Alcohol 79,1 803 797 784 770 762 745 74,7

Cigarettes 215 224 224 240 226 21,1 21,5 232

Hay tinh gia tri trung binh, do léch chuén, gid tri nhd nhat va 16n nhat
vé tinh hinh st dung thudc trong cdc nam.
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CHUONG 3
PHAN PHOI XAC SUAT

Chuong 3 gidi thieu mot s6 dang phan phoi xdc sudt, phan phdi mau
cting nhu nhing két luan thong ké cho trudng hgp don mau va hai
mau.

31 PHAN PHOI XAC SUAT

Bién ngiu nhién 1a modt ham s6 c6 gid tri thuc dugc xdc dinh trén
khong gian mau. C6 2 dang bién ngau nhién: roi rac (gidn doan) va
lién tuc.

3.1.1 Bi&€n Ngau Nhién Roi Rac (Discrete Random Variables)

Bién ngiu nhién rdi rac 1a bién ngdu nhién ma cic gid tri c6 thé co
cia né 14 hiu han hodc dém dugc (vi dy, gid tri nhan dugc khi thdy
mot con xtic sic).

Ky vong va Phuong sai:
Ky vong hay gia tri trung binh s8 hoc cia mot bién ngau nhién roi rac
x, ky hieu la p:
=2 xp(x)
VX
Phuong sai hay gia tri trung binh trong s6 cda binh phuong khodng
chénh léch gitta x va p, ky hiéu 1a ¢*
o® = X(x =)’ p(x)
Vx

Do léch chuin ¢ béng can bac hai cua phuong sai o’
Phan phéi xac suit cia bién ngdu nhién rdi rac cho biét tat cd cac gia

tri ¢6 thé€ c6 cta bién ngdu nhién nay va xdc suit tuong dng cda tung
gia tri.
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Ung dung Minitab:

Vi du 1: Goi x 1a s6 ngudi thich mua sam trén Internet trong mau gom
5 khédch hang. Bing gid tri sau la phan phéi x4c sudt cda x. Hay vé
phan phoi xac sudt nay, tim gid tri ky vong, phuong sai va do lech
chuén cua bién ngau nhién x.

p(x)

0,003

0,028

0,132

0,309

0,360

0,168

1,000
L&i gidi: Nhap cédc gid tri cda bang trén lan lugt vao cac cot C1 va C2
c6 téen la x va p(x). Sau dé dung lenh PLOT vé phan phéi xdc suat.

TR WN = O %

Graph > Plot
Chon p(x) cho Graph 1Y va x cho Graph 1 X;
Nhap chudt vao Display, chon Project;
Nhap chuot vao Annotation, rdi Title, nhap tén vao. nhan OK.

Mua sam tren Internet

0.3 —

0.1 —

00 — 1

Do thi nay cho thdy phan phdi bi léch vé phia cac gia tri nhé cda x.
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bé tinh gia tri ky vong, phuong sai va do léch chudn ctia phan phoi
xac suat, nhap cong thic tinh W, 6%, va o. (Iuu y: cAn st dung dau nhay
don “ cho viéc dat tén cho cot luu két qua vira tinh todn)

Tinh gid tri ky vong:

Calc > Calculator

Nhap ‘KyVong’ vao Store results in variable:

Nhap SUM('x*'p(x)’) vao Expression. Sau d6 chon OK.

Tinh gid tri phuong sai:

Calc > Calculator

Nhap ‘PhuongSai’ vao Store results in variable:

Nhap SUM(("X’-’KyVong’)**2*p(x)’) vao Expression. Sau d6 chon OK.

Tinh gid tri do léch chudn:

Calc > Calculator

Nhap ‘DoLechChuan’ vao Store results in variable:

Nhap SQRT(‘PhuongSai’) vao Expression. Sau d6 chon OK.

Sau khi hoan tat cdc budc trén, ta c6 thé xem cac gia tri ban dau cda x,
p(x) va cac két qua tinh toan vita rdi bang cach sau:

Manip > Display Data
Chon t4t ca cdc cot tir x-DoLechChuan & Display. Sau dé chon OK.

Row X p(x) KyVong PhuongSai DoLechChuan
1 0 0.003 3.499 1.05400 1.02664
2 1 0.028
3 2 0.132
4 3 0.309
5 4 0.360
6 5 0.168

Gia tri ky vong ctia 5 khéch hang thich mua sdm trén Internet 1a 3,5 v6i do
lech chuan 1a 1,0266
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Mot s6 bién ngiu nhién roi rac dac biét

Chuong nay sé gidi thiéu cac dang bién ngau nhién nhi thic (binomial)
va Poisson va cdc phan phoi tuong tng. Bién ngdu nhién nhi thic mo
ta két qua cia mot thyc nghiém cé thé la thanh cong hodc thit bai.
Bién nhau nhién Poisson mo td sd 1an xuAt hién cda mot bién c6 trong
mot khodng thoi gian hay mot khodng xac dinh nao dé.

Minitab cho phép ngudi st dung tinh todn xdc sudt, xdc sudt tich lay,
va chuyén doi x4c sudt tich ldy cho bién ngadu nhién x. Tuy chon xac
suadt (probability) cho biét xdc sudt xdy ra tai mdi gid tri cda x. Tuy
chon xac sudt tich lily (cumulative probability) cho biét xdc sudt ma
bi€n ngdu nhién x nhd hon hay bang gia tri dang xét. Tuy chon chuyén
déi xac xudt tich lily (inverse cumulative probability) cho biét gid tri
cda X, tuong ung v4i xac sudt p sao cho P(x<x,) = p. Néu khong c6 gid
tri ndo x, tuong Wng vdi xac sudt p chinh xdc thi Minitab sé in ra 2 két
qué tuong tng vGi 2 xac sudt nhdé hon va 16n hon gan p nhat.

Bién Ngiu Nhién Nhi Thiic (Binomial)

Bién ngau nhién nhi thdc xudt hién khi k&t qua cia mot thuc nghiém
rdi vao mot trong hai trang thai. Vi du, khi thdy mot dong xu thi két
qua nhan dugc c6 thé 1a mat sdp hodc mat ngtta; mot dda tré dugc
sinh ra c6 thé 1a trai hodc gai ... Thong thuong hai trang thai nay dugc
thé hién 1a thanh cong va that bai.

Phan phdi nhi thic 1a phan phoi xac suat cda s6 1an thanh cong trong
n 1an phép th doc lap. Xac suat thanh cong, dugc ky higu 1a = (pi), la
khong doi trong mdi phép thud. Xéc sudt that bai la 1 - w. Gié tri ky
vong cuda bién ngdu nhién nhi thic la u = nt va phuong sai tuong ding
la 6° = nn(1-m). Goi x la bién ngdu nhién tuan theo phan bé nhi thic,
xdc sult clia x:
PG =—" (-2
x!(n—x)!
Ung dung Minitab:

Vi du 2: Mot cong ty ti€n hanh diéu tra xem khach hang cda cong ty
c6 thich mua hang trén Internet khong. Gid st rang 70% s6 khach hang
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cda cong ty thich mua sim trén Internet. Cong ty chon ngdu nhién 5
khéch hang d€ tién hanh diéu tra va ghi nhan s6 ngudi thich mua sdm
trén Internet trong 5 ngudi nay. Goi x la s6 khéch hang thich mua sdm
trén Internet.

a. Hay mo td phan phoi xac sudt va tim giéd tri ky vong cting nhu
do lech chuén tuong ung.

b. Xéc sudt dé khong c6 khach hang nao thich mua sim trén
Internet 14 bao nhiéu? Va xdc sudt dé c6 4 khach hang thich
mua sdm trén Internet?

c. Xéc sudt d€ c6 nhiéu hon hodc bang 3 khach hang thich mua
sdm trén Internet?

d. Tim s6 lugng khéch hang x, tuong ting sao cho xac suat dé x c6
gid tri nhé hon hodc bang x, 1a 0.5.

Loi gidi: M6i khach hang sé ¢6 cau trd 16i la thich hodc khong thich
mua sdm trén Internet (chi ¢6 hai kha nidng xdy ra). Cho nén s6 khéach
hang x thich mua sim trén Internet 1a bi€n ngau nhién nhj thdc véin =
5,va T =0,7. Gia tri c6 thé ctia x 1a tit 0 d&én 5 khach hang.

a. Mo td bang phan phoi xac sudt. Cac gia tri c¢6 thé ciax1a (0, 1, ...,
5) dugc nhap vao cot C1 c6 ten la ‘X'

Calc > Probability Distribution > Binomial
Chon Probability
Nhéap 5 vao Number of trials: va 0.7 vao Probability of success:
Chon x vao Input column. Sau d6 chon OK.

Probability Density Function

Binomial with n = 5 and p = 0.700000

X P( X = x)
0.00 0.0024
1.00 0.0284
2.00 0.1323
3.00 0.3087
4.00 0.3602
5.00 0.1681

D€ y rdng ham phan phdi nay giong vdi vi du 1 trén
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Véin=5van=0,7 ta co:

+ Ky vong: u=nn =35

+ Do lech chudn: 6 = [nn(1-m)]"/* = 1,0247
Céc gié tri ky vong va do lech chuén trén gan bing vdi gia tri ky vong
va do léch chudn & vi du 1.

b. Td phan phoi xdc sudt trén, ta thdy rdng xac sudt dé khong c6
khach hang nao thich mua sam trén Internet 1a 0,0024; va xac sult
d€ c6 4 khéach hang thich mua sdm trén Internet 1a 0,3602.

c. D& tim dugc x4c sudt to 3 khach hang trd 1én thich mua sdm trén
Internet, cdn luu y rdng Minitab chi cho phép tinh xac suat tich liy
cda bi€n ngdu nhién x nhdé hon hay bang gia tri nao dé dang xét.
Dé tinh P(x23), nhan thdy rang P(x>3) = 1 — P(x<2). Nhu vay ta phai
tinh P(x<2) trudc.

Calc > Probability Distribution > Binomial
Chon Cumulative probability
Nhap 5 vao Number of trials: va 0.7 vao Probability of success:
Nhap 2 vao Input constant. Sau d6 chon OK.

Cumulative Distribution Function

Binomial with n = 5 and p = 0.700000

X P( X <= x)
2.00 0.1631

Gia tri 0,1631 1a xéac suét tich ldy tuong ting v4i x<2. Cho nén xac sudt dé tu 3
khach hang trd lén thich mua sdm trén Internet la P(x>3) = 1 - P(x<2) = 1 -
0,1631 = 0,8369.

d. D€ tim giad tri x, tuong Ung vdi xdc sudt d€ x c6 gid tri nhé hon
hodc bang x, 1a 0,5, ta st dung tuy chon chuyén déi xac suat tich
ltdy: nghia la tim xo sao cho P(x< x,) = 0,5.

Calc > Probability Distribution > Binomial

Chon Inverse cumulative probability
Nhap 5 vao Number of trials: va 0.7 vao Probability of success:
Nhap 0.5 vao Input constant. Sau d6 chon OK.
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Inverse Cumulative Distribution Function

Binomial with n = 5 and p = 0.700000

X P( X <= x) X P( X <= x)
3 0.4718 4 0.8319

Minitab cho biét két qué xac sudt tich liy cda x bang 3 va 4. Trong dé gia tri
x=3 c6 xac sudt tich ldy gan bang 0,5. Nhu vay khi s6 khach hang thich mua
sdm trén Internet bang 3 thi x4c sudt tich lay tuong tng bang 0,5. (xo = 3)

Bién Ngiu Nhién Poisson

Phan b3 xac suat Poisson hitu ich cho trudng hop mo td s6 1an xuat
hién cda mot bién ¢ trong mot khodng thoi gian xdc dinh hodc trong
mot don vi xdc dinh ctda do ludng khac. Chdng han nhu s6 ca cdp citu
trong mot gid ¢ bénh vién cdp ciu Trung Vuong, s6 mdy tinh PC bi
hdéng trong mot thiang, s6 16i chinh t& danh may trong mot trang, sd tai
nan lao dong ¢ mot phan xudéng san xuét ...

Phan bd Poisson chi c6 mot tham s6 duy nhat 1a ky vong L, s6 1an xuat
hién trung binh ctia mot bién c¢6 trong 1 khodng xac dinh. Phuong sai
cla phan bd nay o cting chinh bing p. Goi x la bién ngiu nhién tuan
theo phan bd Poisson, xac suat cda x:

e “u

x!

p(x) =
Ung dung Minitab:

e,

Vi du 3: Trong mot thanh pho 16n, tai khu vyc giao nhau gitta dudng
bo va dudng st d€ bao hieu doan xe ltta sip dén ngudi ta kéo mot hoi
coi dai. Trung binh mot ngay c6 80 ti€ng coi. Dan cu trong khu vuc
nay dé nghi khong kéo coi trong sudt budi tdi. D@ lieu trong qué khu
cho biét trung binh sd ca tai nan giao thong tai khu vuc nay néu khong
kéo coi la 5,5 ca/ndm. Gid st sO tai nan giao thong/ndm ky hiéu 1a x
tuan theo phan bg Poisson. Hay tim:

a. Gia tri trung binh va do 1éch chuén cta x.

b. Phan phoi xdc sudt va phan phoi xéc sudt tich liy s tai nan

giao thong/nam. Vé phan phoi xac suat do.

87



Chuong 3: Phan phoi xac suét

c. Xéc sudt dé khu vyc dé chi xdy ra mot tai nan giao thong duy
nhat, xdc sudt dé c6 nhiéu nhat 1a ba tai nan giao thong khi
khong kéo coi.

Loi giai:

a. Gia tri trung binh va do léch chuén cia x

cc=u=55

c = 2,3452
b. Phan phdi xdc sudt va phan phdi xdc sudt tich lay
DPé tinh dugc phan phoi xac suit, ta can tao ra cic gid tri cia x. Vi gid
tri cia x khong thé 1a mot gia tri A&m, ta s tao ra cac gia tri cia x t 0
dén 3 lan do lech chudn (30) so véi gia tri trung binh. Nghia 1a nhap
gia tri ti 0 dén 15 vao cot C1 va dat tén cot la 'x'.

Phit gid tri x tit 0 dén 15:
Calc > Make Patterned Data > Simple Set of Numbers
Nhap ‘X’ vao Store patterned data in:
Nhap From first value: 0 va To last value: 15. Sau d6 chon OK.

Tinh phin b6 xdc sudt cila x:
Calc > Probability Distributions > Poisson
Nhép chudt vao Probability:
Nhép 5.5 vao Mean:
Chon x vao Input column:
Nhap ‘p(x)” vao Optional storage. Sau d6 chon OK.

Tinh phin bd xdc sudt tich liy cila x:
Calc > Probability Distributions > Poisson
Nhép chudt vao Cumulative probability:
Nhap 5.5 vao Mean:, Chon x vao Input column:
Nhap ‘cum p(x)” vao Optional storage. Sau d6 chon OK.

Hién thi cdc gid tri:
Manip > Display Data
Chon x, p(x), va cum p(x) vao Display. Sau dé chon OK.
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Data Display
Row X p (x) cum p (x)
1 0 0.004087 0.004087
2 1 0.022477 0.026564
3 2 0.061812  0.088376
4 3 0.113323  0.201699
5 4  0.155819  0.357518
6 5 0.171401  0.528919
7 6 0.157117 0.686036
8 7 0.123449  0.809485
9 8 0.084871  0.894357
10 9 0.051866  0.946223
11 10 0.028526  0.974749
12 11 0.014263  0.989012
13 12 0.006537  0.995549
14 13 0.002766  0.998315
15 14  0.001087  0.999401
16 15 0.000398  0.999800

Vé phin bé xdic sudt:
Graph > Plot
Chon p(x) vao Graph 1Y va x vao Graph 1 X
Nhép chudt vao Display, chon Project;
Nhap chudt vao Annotation. Nhap chudt vao Title, r6i danh
tén vao. Sau do chon OK.
Phan B6 X4c Suat Poisson

S& tai nan giao thong

0.15 —

0.05 —

0.00 — | “|I||
T T T T

0 5 10 15
X

D6 thi nay cho thdy phan bd xac suat hoi lech vé bén phai.
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c. Xdac sudt dé chi c6 xdy ra 1 tai nan giao thong duy nhat: 0,0266
Xac sudt dé sd tai nan giao thong x3y ra nhiéu nhat 1a 3: 0,2027
(C6 thé dung tuy chon xdc sudt tich ldy dé tinh todn giong nhu vi
du 2 trén)

3.1.2 Bi&n Ngiu Nhién Lién Tuc (Continuous Random Variables)
Bién ngiu nhién lién tuc 1a bién ngdu nhién ma cac gia tri c6 thé c6
cda né 1a lién tuc hodc khong d€m duoc (vi dy, tudi tho cia mot chiéc
xe hoi).

Bién Ngiu Nhién Tuan Theo Phan B6 Chuan (Normal Distribution)

Phan bd chudn la mot trong nhiing phan b6 quan trong nhit trong
thong ké. Phan b8 chudn ¢6 dang hinh chudng (d6i xing) va dugc dién
dat qua 2 thong s6, gid tri ky vong p va do léch chudn o. Céc bién
phan bo chuén c6 thé 1a trong lugng ciia mot dia bé 1 tudi, thdi gian
truy cap Internet, thoi gian hoan tat mot thi nghiém ... Ham mat do
X4c sudt cia bi€n ngdu nhién x tudn theo phan bs chuén:

_(x-u)?
e

2o’

Bién ngau nhién phan bs chuén c¢6 thé dugc chuyén thanh bién ngau
nhién phan b6 chudn don vi (chudn chudn héa), ky hiéu 1a z, c6 © =0
vao =1

Cong thic chuyén doi: z = (x - u)/o; x la gid tri cia bién ngau nhién
phan bé chuén.

Y nghia cda gié tri z: khodng cach cda gid tri quan sat x so v6i ky vong
u tinh theo don vi do léch chuén o.

Ung dung Minitab:

Vi du 4: Thoi gian trung binh lam mot bai tap cia mot sinh vién tudn
theo phan b6 chuén véi p = 50 phut va ¢ = 5 phut.
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a. Vé phan phéi chuén nay.

b. Tim x4c sudt d€ mdi sinh vién thyc hién mot bai tap trong
khodng thoi gian ti 40 phit dén 55 phuit.

c. Tim xdc sudt dé modi sinh vién thyc hién mot bai tap trong
khodng thoi gian hon mot gio.

d. Xac dinh gia tri xo sao cho xac suat d€ thoi gian thuc hién bai
tap nhé hon xg 1a 75%.

Loi giai:

a. b6 thi ham phan phdi

D& vé d6 thi ham phan phdi nay, ta cn tao ra cc gia tri cda x, chi can
18y cac gié tri trong khodng (1 + 36), nghia 1a (35,65).

Phit gid tri x tit 35 dén 65:
Calc > Make Patterned Data > Simple Set of Numbers
Nhap ‘x” vao Store patterned data in:

Nhap From first value: 35 va To last value: 65. Sau d6 chon
OK.

Tinh phin b6 xdc sudt cila x:
Calc > Probability Distributions > Normal
Nhép chudt vao Probability density:
Nhéap 50 vao Mean va 5 vao Standard deviation
Chon x vao Input column:
Nhap ‘f(x)” vao Optional storage. Sau d6 chon OK.

Vé phin bé xdic sudt:
Graph > Plot

Chon f(x) vao Graph 1 Y va x vao Graph 1 X

Nhé4p chudt vao Display, chon Connect;

Nhap chudt vao Annotation. Nhap chudt vao Title, r6i danh
tén vao. Sau do chon OK.
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Phan B6 Xac Suit Chuin
Thdi Gian Thuc hién BT caa SV

0.08 —
0.07 —
0.06 —
0.05 —
X 0.04 —
0.03 —
0.02 —
0.01 —
0.00 —

35 45 55 65
X

b. D& tim xdc sudt d€ mdi sinh vién thuc hién mot bai tap trong
khodng thoi gian tit 40 phit dén 55 phut, ta phdi sd dung phan
phoi xdc suat tich lay:

P(40 < x < 55) = P(x £ 55) — P(x < 40)
Tinh P(x <55)
Calc > Probability Distributions > Normal
Nhép chudt vdo Cumulative probability:
Nhap 50 vao Mean va 5 vao Standard deviation
Nhap chudt vao Input constant: va nhap 55. Sau dé chon OK.

Cumulative Distribution Function

Normal with mean = 50.0000 and standard deviation = 5.00000

X P( X <= x)
55.0000 0.8413

Tinh P(x < 40)
Calc > Probability Distributions > Normal
Nhép chudt vdo Cumulative probability:
Nhéap 50 vao Mean va 5 vao Standard deviation
Nhap chudt vao Input constant: va nhap 40. Sau dé chon OK.
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Cumulative Distribution Function

Normal with mean = 50.0000 and standard deviation = 5.00000

X P( X <= x )
40.0000 0.0228

P(40 < x < 55) = P(x < 55) — P(x < 40) = 0,8413 — 0,0228 = 0,8185

c. P& tim x4c sudt dé mdi sinh vién thyc hién mot bai tdp trong
khodng thoi gian hon mot gig, ta tim P(x > 60) = 1 — P(x < 60).

Tinh P(x <60)
Calc > Probability Distributions > Normal
Nhap chudt vao Cumulative probability:
Nhap 50 vao Mean va 5 vao Standard deviation
Nhép chudt vao Input constant: va nhap 60. Sau dé chon OK.

Cumulative Distribution Function

Normal with mean = 50.0000 and standard deviation = 5.00000

X P( X <= x)
60.0000 0.9772

Xéc suat d€ bat ky mot sinh vién thuc hién mot bai tap vdi thoi gian
hon mot gio 1a 1 - 0,9772 = 0,0228. Piéu nay c6 nghia 1a chi c6 khodng
2 sinh vién trong s& 100 sinh vién can thoi gian hon mot gid dé thuc
hién mot bai tap.

d. D€ tim thoi gian thuc hién mot bai tdp vdi xdc suat 75%, ta st dung
tiy chon phan phdi xdc sudt tich liy nhim tim gid tri x, sao cho
P(x £ x¢) = 0,75

Tinh P(x <xp) = 0,75
Calc > Probability Distributions > Normal
Nhap chudt vao Inverse cumulative probability:
Nhap 50 vao Mean va 5 vao Standard deviation
Nhap chudt vao Input constant: va nhap 0.75. Sau d6 chon OK.
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Inverse Cumulative Distribution Function

Normal with mean = 50.0000 and standard deviation = 5.00000

P( X <= x ) X
0.7500 53.3724

C6 75% sinh vién c6 thoi gian thuc hién moét bai tap nhé hon 53 phit.

Bién Ngiu Nhién Tuan Theo Phan B6 Ham S6 Mii (Exponential
Distributon)

Phan bd ham s6 md ding dé mo tad khodng thoi gian gitta cac 1an xudt
hién cda cac bién c6. Vi du nhu khodng thoi gian gitta cac 1an dén cda
xe buyt ¢ cac tram, khodng thdi gian hong may tinh PC.

Phan b6 ham s6 mi chi ¢6 mot tham s6 duy nhét la ky vong p, khodng
thdi gian trung binh gitta cdc 1an xuédt hién bién ¢8. Po 1léch chuén cda
phan b8 nay, o, cling chinh bing pu. Ham mat do xdc suat cua bién
ngau nhién x tuan theo phan bd ham ma:

Fo=Le s
U

Ung dung Minitab trong 1y thuyét xép hang: Thoi gian khach hang chd
dugc phuc vu va thdi gian phuc vu tuan theo phan ph6i ham s6 mdi.

Vi du 5: Gid st khodng thoi gian gitta nhiing lan khach hang dén tiém
hét téc tuan theo phan phoi ham s6 mi véi gia tri ky vong la p = 10
phuit.
a. Tim gid tri ky vong va do lech chuén cia x. V& phan phdi xac
sudt nay.
b. Tim xdc suadt d€ khodng thoi gian gita hai 1an khach dén 16n
hon 15 phiit.
c. Tim xdc sudt dé khodng thoi gian gitta hai 1an khach dén nam
trong khodng tin cay (x+20)

Loi giai:

a. Gia tri ky vong va do léch chuén cia x: @ = ¢ = 10 phuit.
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D& vé dd thi ham phan phdi nay, ta can tao ra cac gia tri cda x, va chi
can 18y cac gia tri trong khodng (1 * 30), nghia la (-20,40). Vi gié tri cda
x phdi duong nén chi nhap tu 0 dén 40.

Phit gid tri x tit 0 dén 40:
Calc > Make Patterned Data > Simple Set of Numbers
Nhéap 'x” vao Store patterned data in:
Nhap From first value: 0 va To last value: 40. Sau d6 chon OK.

Tinh phin b6 xdc sudt cila x:
Calc > Probability Distributions > Exponential
Nhép chudt vao Probability density:
Nhéap 10 vao Mean
Chon x vao Input column:
Nhap ’f(x)” vao Optional storage. Sau d6 chon OK.

Vé phin bé xdic sudt:
Graph > Plot

Chon f(x) vao Graph 1 Y va x vao Graph 1 X

Nhép chudt vao Display, chon Connect;

Nhap chudt vao Annotation. Nhap chudt vao Title, rdi danh
tén vao. Sau do chon OK.

Phan B8 Xac Suat Ham S6 Mii
Khoéng thdi gian giffta hai 1an khach dén

0.10 —
0.09 —
0.08 —
0.07 —
0.06 —
X 0.05 —
0.04 —
0.08 —
0.02 —
0.01 —
0.00 —

T T T T T
0 10 20 30 40

X

Do thi cho thdy phan b6 ham md nay léch nhiéu bén phai.
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b. D& tim x4c sudt dé khodng thoi gian gita hai 1an khach dén I6n
hon 15 phut, ta tim P(x > 15) = 1 - P(x < 15).

Tinh P(x <15):
Calc > Probability Distributions > Exponential
Nhap chudt vao Cumulative probability:
Nhéap 10 vao Mean
Nhép chudt vao Input constant: va nhap 15. Sau dé chon OK.

Cumulative Distribution Function

Exponential with mean = 10.0000

X P( X <= x )
15.0000 0.7769

Xéc sudt dé khodng thoi gian gitta hai lan khach dén 16n hon 15 phuit
la: 1-0,7769 = 0,2231

c. D& tim x4c sudt dé khodng thoi gian gitta hai lan khiach dén nim
trong khodng (xt20), ta tim P(u - 26 < x < u + 26) = P(-10 < x < 30).
Bdi vi thoi gian phdi la gia tri duong nén ta chi tim P(0 < x < 30).

Tinh P(x <30):
Calc > Probability Distributions > Exponential
Nhép chudt vdo Cumulative probability:
Nhéap 10 vao Mean
Nhép chudt vao Input constant: va nhap 30. Sau dé chon OK.

Cumulative Distribution Function

Exponential with mean = 10.0000

X P( X <= x)
30.0000 0.950

Xéc sudt dé thoi gian gitta hai 1an khiach dén ndm trong khodng (xt20)
12 95%. K&t qua cling rdt gan so vdi qui tdc thuc nghiem.
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3.1.3 Cac phan phdi xac suat c6 trong MINITAB

Phan Phéi Lién Tuc
Phan phdi chudn Normal Phan phdi Lognormal ~ Phan ph6i Gamma

Phan phoi Uniform Phan phoi Student t Phan phoi Weibull

Phan phoi Cauchy Phan phoi Fisher F Phan phoi Beta

Phan phoi Laplace Phan phoi Chi-Square  Phan phdi ham s6 ma
Exponential

Phan phéi Logistic

Phan Phéi Rdi Rac

Phan phdi Bernoulli Phan phdi Poisson
Phan phoi nhi thidc Binomial Phéan phoi Integer
Phan phoi Hypergeometric

32  PHAN PHOI MAU

Ta thudng hay muon biét thong tin vé tap hgp thong ké. Tap hop
thong ké c6 thé la tdt cd nhing bé gii mudi tubi hién dang séng &
TP.HCM, ta mudn biét giad tri trung binh huyét 4p cda tap hgp nhing
bé gii nay. Tap hop thong ké cting c6 thé 1a sd bong den dugc san
xudt tai mOt nha may cia xi nghiép béng den bién Quang, va ta mudn
biét ty 1& sdn phdm sdn xudt héng la bao nhiéu. Trong nhing truong
hgp nay ta khong c6 khd nang dé nghién ctu toan bd nhiing tap hop
thong ké nay (han ché& vé thdi gian va tién bac). Do d6 ta 18y mot mau
nho - chdng han nhu chi cdn 200 bé gai hay 80 bong den - va ta dung
thong tin vé miu nay dé udc lugng cho nhiing thong tin ma ta mudn
bi&t vé tdp hgp. Néu mau dai dién dugc cho tap hop thdng ké thi udc
lugng ve tap hop sé tuong doi chinh x4c.

Trong vi du vé nhiing bé géi mudi tudi, ta mudn biét gia tri trung binh
huy€t 4p cia tap hgp nhing bé gai nay. Gia tri trung binh nay cda tap
hgp dugc ky hiéu 1a p. Ta c6 thé dung gia tri trung binh cia mau 200
bé gai, X, dé udc lugng cho p. O vi du béng deén, ta mudn biét ty 1
san xudt bong den héng cda tap hop. Ty 1é hong nay cia tap hop dugc
ky hiéu 1a p. Ta c¢6 thé uGc lugng p bang cich st dung gia tri ty 1é
hdng ctia mau 80 bong den. Ty 1& cia mau thudng dugc ky hiéu la p.
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Nhung lam th& nao d€ c¢6 dugc mot mau dai dién cho tap hgp? Mot
phuong phap 1ay miu thuong dugc st dung 1a phuong phap 18y mau
ngau nhién don gian. Mot mau ngau nhién don gidn c6 2 dic tinh: Moi
mot phan td cda tap hgp thdng ké cia mau phdi ¢6 co hoi chon 18y
mau bang nhau va qué trinh 18y miu phdi 1a ngiu nhién. Ta c6 thé
dung cach phat s6 ngdu nhién cia phin mém Minitab dé tién hanh 18y
mau ngdu nhién ti mot tap hgp thong ké hitu han hay vo han.

Mot tap hop thong ké hitu han gom s6 lugng hitu han cac phan td
quan sat. Vi du néu ta c¢6 thé thu thap dugc toan bd s6 litu nong do
cholesterol ciia nhiing ngudi mac bénh tim va ta mudn c6 mot nghién
ciu so bo vé tap hop nay thi ta c6 thé tién hanh 1du miu nglu nhién
tit tap hgp httu han nhiing ngudi mic bénh tim. Hodc ta c6 thé tién
hanh 18y mau ngdu nhién vé muc luong khdi diém tu tap hgp hitu han
nhing sinh vién t6t nghiép nam 2000.

Mot tap hgp thong ké vo han gdm s6 luong vo han (khong dém dugc)
cdc phan td quan sat. Néu mot qua trinh sdn xuat lién tuc trong cing
mot s§ dieu kién khong d6i thi cdc sdn phdm dau ra ctia qua trinh luc
bdy gid dugc xem nhu 1a mot tap hop thong ké vo han.

Ung dung Minitab:
3.21 Lay MAu Ngiu Nhién Tt Tap Hgp Thong Ké Hitu Han

Vi du 6: tap tin Home.mtp chita dt liéu gdm gia ban cida 200 cin nha
& Minnesota, My. Hay chon 3 mau ngdu nhién ¢6 kich thuéc mdun =5
td tap hop 200 gida ban nha nay (dung cot SellingPrice trong file
Home.mtp). Tinh gia tri ky vong ctia cac mau.

Loi giai:

Tao mdu ngdu nhién 1 vdi n = 5:
Calc > Random Data > Sample From Columns
Nhap 5 vao Sample rows from column(s):
Chon SellingPrice ¢ Columns:
Nhap ‘Maul’ vao Store sample in. Sau d6 chon OK.
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Tao mdu ngdu nhién 2 véi n = 5:
Calc > Random Data > Sample From Columns
Nhép 5 vao Sample rows from column(s):
Chon SellingPrice ¢ Columns:
Nhap ‘Mau2’ vao Store sample in. Sau d6 chon OK.

Tao mdu ngdu nhién 3 vdi n = 5:
Calc > Random Data > Sample From Columns
Nhép 5 vao Sample rows from column(s):
Chon SellingPrice ¢ Columns:
Nhap ‘Mau3’ vao Store sample in. Sau d6 chon OK.

Tinh gid tri ki vong mdu 1:
Calc > Calculator
Nhap ‘KyVongl’ vao Store results in:
va Mean(Maul) vao Expression. Sau d6 chon OK.

Tinh gid tri ki vong mdu 2:
Calc > Calculator
Nhap ‘KyVong2’ vao Store results in:
va Mean(Mau2) vao Expression. Sau d6 chon OK.

Tinh gid tri ki vong mdu 3:
Calc > Calculator
Nhéap ‘KyVong 3’ vao Store results in:
va Mean(Mau3) vao Expression. Sau d6 chon OK.

Hién thi tat cd cdc két qud viia tinh todn:

Manip > Display Data
Chon tat cd cdc cot tot Maul — KyVong3 & Display. Sau dé chon OK.
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Data Display

Row Maul MauZ2 Mau3 KyVongl KyVong2 KyVong3
1 54800 80200 90500 91540 88480 92040
2 116300 88700 71600
3 104700 82400 89900
4 72200 104200 129200
5 109700 86900 79000

Gia tri ky vong cia mau c6 thé duge st dung lam gié tri uSc lugng cho gia tri
ky vong gid nha ban cda tap hgp 200 cin nha ¢ Minnesota, My. D€ y, mbi lan
phat gia tri nhdu nhién cho miu déu khéic nhau va do dé gia tri ky vong cta
cac mau cting khac nhau.

3.2.2 Liy MAu Ngiu Nhién Tt Tap Hgp Thong Ké V6 Han

Tt cdc ham phan ph6i xdc sudt (c6 18 dang phan phdi) sin c¢6 cda
Minitab, ta c¢6 thé phat cdc gid tri ngdu nhién tuan theo phan phdi xac
dinh. Phan nay chi gidi thiéu cach 14y mau ngdu nhién theo phan bo
chuén.

Vi du 7: Gid s¢ thoi gian trung binh moét sinh vién thuc hién mot bai
tap tudn theo phan b6 chudn vdi u = 50 phit va 6 = 5 phit. Hay tién
hanh m6 phdng thuc nghiém nay va vé do thi.

Loi giai: Pau tién ta thuc hién 100 1an phét s6 ngdu nhién rdi lan lugt
tinh cidc thong s6 thong ke, vé dd thi. Sau d6 thyc hién lai cédc budc
trén vdi s6 1an phat ngdu nhién 1a 1000.

Phdt 100 gid tri ngdu nhién:

Calc > Random Data > Normal
Nhéap 100 vao Generate;
Nhap ‘ThoiGianThucHien” vao Store in column(s):
Nhap Mean 50, Standard deviation 5. Sau d6 chon OK.

Tinh cic thong s6 thong ké va vé do thi cho 100 gid tri ngdu nhién:
Stat > Basic Statistics > Display Descriptive Statistics

Chon ThoiGianThucHien vao Variables:
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Nhdp chuot vao Graph va chon Histogram of data, with
normal curve. Sau d6é chon OK.

Descriptive Statistics: ThoiGianThucHien

Variable N Mean Median TrMean StDev SE Mean
ThoiGian 100 50.630 50.968 50.603 5.167 0.517
Variable Minimum Maximum 01 03
ThoiGian 39.312 63.264 47.675 54.042

Histogram of ThoiGianThucHien, with Normal Curve
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b6 thi Histogram cho thdy phan ph6i cda mau 100 gia tri phat ngdu nhién
xdp xi bdng vdi phan phoi chuédn. Gia tri trung binh mau X = 50,6 phit gan
bing p = 50 phut; va do lech chudn mau s = 5,167 gan bing ¢ = 5 phuit.

Phdt 1000 gid tri ngdu nhién:

Calc > Random Data > Normal
Nhap 1000 vao Generate;
Nhap ‘ThoiGianThucHien1’ vao Store in column(s):
Nhap Mean 50, Standard deviation 5. Sau d6 chon OK.

Tinh cdc thong sé thong ké va vé do thi cho 1000 gid tri ngdu nhién:

Stat > Basic Statistics > Display Descriptive Statistics
Chon ThoiGianThucHienl vao Variables:
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Nhdp chuot vao Graph va chon Histogram of data, with
normal curve. Sau do chon OK.

Descriptive Statistics: ThoiGianThucHien1

Variable N Mean Median TrMean StDev SE Mean
ThoiGian 1000 49,973 49.901 50.036 4.953 0.157
Variable Minimum Maximum 01 03
ThoiGian 31.747 62.398 416.626 53.659

Histogram of ThoiGianThucHien1, with Normal Curve
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DBd thi Histogram cho thdy phan phdi cda mau 1000 gia tri phat ngdu nhién
tién gan phan phoi chudn hon so v6i mau 100 gia tri ngdu nhién. Gié tri trung
binh mau X = 49,97 phit gan nhu bang p = 50 phut; va do lech chudn mau s
= 4,953 phit gdn nhu bang ¢ = 5 pht.

33 KET LUAN THONG KE TRUGNG HOP PON MAU
3.3.1 Uéc Lugng Ky Vong Tap Hgp Thong Ké

Mot trong nhiing thong s6 quan trong nhit cda tap hop thong ké la gia
tri ky vong w. D€ udc lugng gia tri ky vong tap hgp W, ta tién hanh
chon mau ngau nhién to mot tdp hgp thdng ké va tinh gié tri ky vong
mau X. Gia tri ky vong mau X chinh 1a udc lugng di€m cia gié tri ky
vong tap hgp u. Khi kich thudc mau cang 16n thi phan b6 miu X cang
tap trung gan gia tri ky vong tap hgp W do d6 udc lugng sé cang chinh
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xdc. Khi d6 gia tri ky vong mau X bang vdi gia tri ky vong tap hop U,

- =M va do lech chuén cda ky vong mau la o, = 6/

Tuy nhién mot nhuge di€ém cda viéc st dung udc luong diém 1a né
khong cho thdy do chinh xac ctia udc lugng. D& khic phuc diéu nay
nguoi ta s dung udc lugng khodng.

Khodng uéc lugng cda u v6i do tin cay 100*(1-a)% dugc dinh nghia
nhu sau:

[X*2z,,,0.]=[X*z,,(0//n)]

Trong do: X : gid tri ky vong mau
c : d0 léch chuan cia tap hgp
n : kich thudc mau
Z,, : gid tri z ma & d6 phan dién tich ndm dudi

dudng cong phan bo chudn & vé phia bén phai
cda n6 bang vdi a/2.

Trén day la phan trinh bay khodng udc lugng ctiia ky vong tap hop
thong ké vdi kich thude miu 16n (n > 30) hodc phan phdi cia tap hop
x&p xi phan phoi chudn va biét dugc gié tri o.

Trong trudng hgp kich thudc mau nhéd (n < 30) va khong biét gia tri o,

khodng udc lugng cia ky vong tap hgp thong ké p véi do tin cay
100(1-0)% dugc dinh nghia nhu sau:

[XEty0010x]= Xty (8/40)]
V6i t,,,,la gid tri t ma & d6 phan dién tich nam du6i dudng cong

phan bo Student vdéi bac ty do la (n -1) & vé phia bén phdi ctiia néd
bing v6i 0/2, s 1a do 1éch chudn cia mau.
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Ung dung Minitab:
Tim Khodng Udc Lupng Khi Biét Gid Tri o

Vi du 8: Gia st ta muon tim khodng udc lugng vGi do tin cdy 95% cho
L véi mau ¢ kich thude n = 8 va gid s biét rang ¢ = 0,2. Hay tinh
khodng uéc luong (khodng tin cady Confidence Interval — CI).

Loi gidi: Nhap vao cot C1 8 gia tri cda mau, bao gém: 49; 4,7, 5,1; 5,4;
47, 5,2, 4,8; va 5,1.

Stat > Basic Statistics > 1-Sample Z
Nhap C1 vao Variables va 0.2 vao Sigma.
Nhép chudt vao Option, nhap 95 vao Confidence Level
va chon not equal ¢ Alternative. Sau d6 chon OK.

One-Sample Z: C1

The assumed sigma = 0.2
Variable N Mean StDev SE Mean 95.0% CI
C1l 8 4.9875 0.2532 0.0707 ( 4.8489, 5.1261)

V6i X =4,9875 va o = 0,2, ta ¢6 thé biét rang p ¢ gia tri thudc khodng
(4,8489, 5,1261) v6i do tin cay 95%. Piéu nay cé nghia 1a c6 5% truong
hgp U ndm ngoai khodng udc lugng nay.

Tim Khodng Udc Lugng Khi Khong Biét Gid Tri o

Vi du 9: Mot bénh vién & My da tién hanh 14y mau ngdu nhién vé
nhiing ngudi mic bénh tim trong suét mua he ndm 1999. Hay tinh va
dién gidi y nghia cia khoang udc lugng véi do tin cay 1a 90% cda gia
tri ky vong tudi p cda tap hgp. St dung dd lieu & cot Age trong tap tin
Heart.mtp.

Loi gidi: Vi khong biét dugc do léch chudn cida tdp hgp nén ta phai si
dung lenh 1-Sample t. Bi¢u dé Histogram cung cdp mot biic tranh tong
quét tot vé da lidu mau.
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Stat > Basic Statistics > 1-Sample t
Nhap C1 vao Variables
Nhap chudt vao Option, nhap 90 vao Confidence Level
va chon not equal & Alternative. Sau dé chon OK.
Nhap chudt vao Graph, chon Histogram of data. Sau d6 OK.

One-Sample T: Age

Variable N Mean StDev SE Mean 90.0% CI
Age 41 72.78 10.07 1.57 ( 70.13, 75.43)

Gia tri ky vong ctia mau khoang 73 tudi la diém udc lugng cho giad tri ky
vong tudi cda tap hgp. VG6i 90% do tin cay ta c6 thé két luan rdng tudi trung
binh cda cic bénh nhan méc bénh tim trong khoang (70, 75).

Histogram of Age

(with 90% t-confidence interval for the mean)
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Bi€u db Histogram cho bi&t hau hét cac benh nhan bénh tim déu c6 do
tudi ttr 70 dén 85.
Luu vj: khi d6 tin cdy ting thi bé rong khodng udc lugng ciing ting.

3.3.2 K&t Luan V& Ty Lé Tap Hop

Ching ta da 1am quen vdi phan phdi xac suat nhi thiic, dugc dac trung
bédi 2 két xudt: thanh cong va that bai. Xac sudt d€ thanh cong 1a ©n va
xac sudt that bai la (1 - 7).
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Goi p, 1a ty 1¢ s6 1an thanh cong trén n phép thd trén mot mau ngiu
nhién, 1a uc lugng di€m. Néu x la s 1an thanh cong trong n phép thi
thi p = x/n. Phan b8 mau cda p s& xdp xi gan bang phan phdi chudn
khi kich thudc mau 16n. (Luu y: do6i véi ty 1& tap hop thi kich thudc
maiu dugc xem 14 16n khi va chi khi np 2 5 va n(1-p) 2 5). Gié tri ky
vong ctia phan phdi mau cda p 1a © va do lech chuén la /T(1-7)/n.
Khodng udc luong cia ® v6i do tin cay 100*(1-a)% dugce dinh nghia

nhu sau:
Pizau\lp(l_P)/”l

Ung dung Minitab:

Vi du 10: Xét mot mau gdm 120 sinh vién trong dé s6 sinh vién khong
c6 may tinh cd nhan PC la x = 21. Hay xay dung va dién gidi khoang
tin cay 95% cho w, ty 1& s6 sinh vién khong c6 may tinh.

Loi gidi: Vi np > 5 va n(1-p) 2 5 cho nén trong trudng hgp nay mau du
16n d€ phan phdi mau tuan theo phan phdi chuén.

Tinh khodng tin cdy 95% cho

Stat > Basic Statistic > 1 Proportion
Nhép chudt vao Summarized data, nhap 120 vao Number of
trials:
Nhap 21 vao Number of successes:
Nhap chudt vao Option, nhap 95 vao Confidence level:
Nhap chudt vao Use test and interval based on normal
distribution. Sau d6é chon OK.

Test and CI for One Proportion

Test of p = 0.5 vs p not = 0.5

Sample X N Sample p 95.0% CI Z-Value P-Value
1 21 120 0.175000 (0.107017, 0.242983) -7.12 0.000

biém udc lugng cua ty 1& tap hgp tdt cd nhing sinh viéen khong c6
may tinh cd nhan PC 1a 0,175. Ta c6 95% tin cay khing dinh ring ty 1
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tap hop sinh vién khong cé mday tinh cd nhan PC thudc khodng (0,11,
0,24).

34 KET LUAN THONG KE TRUGNG HQP HAI MAU
341 Uéc Luong Suv Khac Nhau Vé Ky Vong Giita 2 Tap Hop
Thong Ké

Trong phan nay, chiing ta nghién ctitu cac k&t luan thong ké vé sy khac
nhau gitta ky vong cia hai tdp hop thong ke dugc ldy mau djc lap. Gia
st rdng W, Up 1a ky vong cia hai tap hgp thong ké dang xét va X,,X,
14 gid tri trung binh s6 hoc cda hai tdp mau tuong tng. Chung ta c6
thé cdm nhan dudc ring, hieu s6 (X; —X,)sé c6 thé dugc st dung dé
dua ra nhiing két luan vé sai léch (y; - w). Do vay phan b6 mau cda
(X; —X,) ¢6 dugc khi cdc thi nghiém 18y miu dugc thuc hién lap di

13p lai nhiéu lan can phai dugc nghién cuiu.

Khodng tin cdy (1 - )100% cho (1, - 1) dugc xac dinh bdi:

— — 2 2

Trong do: s; va s, 1a do léch chudn cda 2 mau
te/2 1a gid tri t ma ¢ d6 phan dién tich nam dudi dudng
cong phan b6 Student vé6i bac tu do 1a (ny + n, —2) & vé
phia bén phéi cda n6 bing vé6i a/2

Luu y: Bac ty do trong phan bd Student t rdt quan trong vi né dnh
hudng dén gia tri t,, do d6 dnh huéng dén khoang tin cay.

Trong trudng hgp kich thudc mau nhéd - n; hodc n, hodc ca 2 gia tri n;,
n; nhé hon 30 thi phai gid thi€t rang phuong sai cia ca 2 tap hgp bing
nhau (64 = 6,° = 6°). Piéu nay thyc hién trong Minitab bang cach chon
Assume equal variances trong 2-Sample t hodc ti€n hanh kiém dinh
Fisher (kifm dinh nay khong dugc trinh bay trong chuong nay). C6 gia
thi€t nhu vay thi bdy gio DF cda udc lugng mdi dugc xdc dinh ding
theo cong thuc trén. Truong hop kich thudec mau cda cd 2 mau déu 16n
hon 30 thi gid s& phuong sai cia cd 2 tap hgp bang nhau 1a khong can
thigt 1dm vi luc bay gid phan bd Student t sé gan bing phan bd chuin
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Normal z. Hay khi n; va n, déu 16n hon 30, gia tri t s&¢ khong thay déi
1dm néu ta c6 hodc khong cé6 chon Assume equal variances trong 2-
Sample t.

Truong hgp hai tap hgp c¢6 phuong sai bang hay xdp xi bang nhau thi
phuong sai sp2 cda (X; —X,) dugc xac dinh nhu sau:
,  (n,=1s> +(n, —1)s;

Sp:

n,+n, —2
Ung dung Minitab:

D@ lieu nhap vao ham 2-Sample t & Minitab c6 thé & 2 dang: hoac
nhdp vao tu 1 cot dit lieu gop (Stacked data column) hodc nhap vao tu
2 cOt di liéu.

Vi du 11: Ngudi ta tién hanh nghién citu sy thay déi gia nha trong cac
thanh ph6 thudc khu vyc phia Bic va Nam ctia nuéc My vao nam 1995
va ndm 1996. Dit lieu dugc Iuu trong tap tin Cityhomes.mtp. Ngudi ta
hoai nghi vé viéc c6 hay khong su khac bigt vé gia nha trung binh & 2
khu vuc Bdc My va Nam My. Hay udc lugng khodng tin cay cho (i, -
W) v6i mic y nghia o = 0,1.

Loi giai: Vi day 1a truong hgp da ligu gdp, tdt cd cac gid nha dugc
nhdp vao 1 cot duy nhéat. Do d6 trudce khi tién hanh udc lugng thong
ké vé sy khac bigt gid nha & 2 khu vuc Bac My va Nam My ta can
phédi nhap vao 1 bién dé phan biét cac gia thanh 2 khu vuyc. Trong vi
du nay, ta nhap vao cot ViTri s& c6 mot trong hai gia tri BacMy,
NamMy tuong dng véi vi tri clda ting thanh phé My (xem bang 3.1).

Tinh khodng 90% tin cdy cho (14 - tb):

Stat > Basic Statistics > 2-Sample t

Nhép chudt vao Sample in one column:

Chon HPrice vao Samples: va ViTri vao Subscripts:

Nhép chudt vao Assume equal variances

Nhéap chudt vao Options va nhdp gia tri 90% vao Confidence level:
Nh&p chudt vao Graph va chon Boxplots of data. Sau d6 chon OK.
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Bang 3.1
Row City ViTri Row City ViTri
1 Albany, NY BacMy 20 Orange County, CA NamMy
2 Allentown, PA BacMy 21 Philadelphia, PA BacMy
3 Bakersfield, CA NamMy 22 Portland, OR NamMy
4 Baltimore BacMy 23 Raleigh/Durham, NC BacMy
5 Bergen, NJ BacMy 24 Riverside, CA NamMy
6 Boston, MA BacMy 25 Rochester, NY BacMy
7 Buffalo, NY BacMy 26 Sacramento, CA NamMy
8 Charleston, SC BacMy 27 San Diego NamMy
9 Charlotte, NC BacMy 28 San Francisco, CA NamMy
10 Fresno, CA NamMy 29 San Jose, CA NamMy
11 Greensboro, NC BacMy 30 Seattle, WA NamMy
12 Greenville, SC BacMy 31 Springfield, MA BacMy
13 Harrisburg, PA BacMy 32 Stockton, CA NamMy
14 Hartford, CN BacMy 33 Syracuse, NY BacMy
15 Middlesex, NJ BacMy 34 Tacoma, WA NamMy
16 Monmouth, NJ BacMy 35 Vallejo, CA NamMy
17 New Haven, CN BacMy 36 Ventura, CA NamMy
18 New York City BacMy 37 Washington, D.C. BacMy
19 Newark, NJ BacMy
Boxplots of HPrice by ViTri
(means are indicated by solid circles)
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Two-Sample T-Test and Cl: HPrice, ViTri

Two-sample T for HPrice

ViTri N Mean StDev SE Mean

BacMy 23 122498 37196 7756

NamMy 14 149327 46814 12512

Difference = mu (BacMy) - mu (NamMy)

Estimate for difference: -26829

90% CI for difference: (-50330, -3329)

T-Test of difference = 0 (vs not =): T-Value = -1.93 P-Value =
0.062 DF = 35

Both use Pooled StDhev = 41032

b6 thi dang hop (boxplot) cho thdy gid nha & Bic My c6 khuynh
hudng thdp hon gid nha ¢ Nam My bdi ta thdy gida nha cia mau Bac
M¥ c6 gia tri trung binh va cac phan tu (Q1, Q3) va ddng thoi ciing c6
do lech chuén thdp hon so véi mau Nam My.

K&t qua thong ké cho thdy: udc luong di€m cho sy khac biét vé gia
nha trung binh ctia 2 mién 1a $149.327 — $122.498 = $26.829. Ta c6 thé
két luan rang gia nha mién Bic My thdp hon Nam My trung binh dao
dong trong khodng $ (3329, 50330) v6i 90% do tin cay. (Luu y: vi kich
thudc mau Nam M§ nhd hon 30 nén phdai chon Assume equal variances
khi goi lénh 2-Sample t)

342 Uéc Luong Su Khac Nhau Vé Ky Vong Giita 2 Tap Hop
Théng Ké — Trudng Hgp Ldy Mau So Sanh Titng Cip

Trong thuc t&, khi u6c lugng sy khac nhau vé ky vong gitta hai tap
hgp thong ké, nhiéu lic viéc 18y mau so sanh tiing cip la can thiét.
Trong nhing truong hgp nhu vay, viéc udc lugng dua trén phan bo
Student t nhu da trinh bay trong phan trén c6 thé dua dén két luan sai
1am. Piéu nay dugc minh hoa thong qua vi du dudi day.

Vi du 12: Gid sd mot t6 hgp kinh doanh nha hang muén so sdnh
doanh thu hang ngay cda hai nha hang trong h¢ thong cia minh.
Doanh thu tuong ting trong hai tudn hoat dong nglu nhién dugc thu
thap nhu sau:
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Ngay Nha hang 1 (trdm triéu) Nha hang 2 (trdm triéu)

1 759 678
2 981 933
3 1005 918
4 1449 1302
5 1905 1782
6 2073 1971
7 693 639
8 873 825
9 1074 999
10 1338 1281
11 1932 1827
12 2106 2049

Tuong ty nhu vi du 11, ta tién hanh udc lugng dya theo phan bd
Student t nhu sau:

D@ liéu cho trong vi du nay & 2 ¢t nén ta phdi st dung Sample in
different columns khi chay lénh 2-Sample t.

Tinh khodng 90% tin cdy cho (i - ib):
Stat > Basic Statistics > 2-Sample t
Nhép chudt vao Sample in different columns:
Chon NhaHangl vao First: va NhaHang2 vao Second:
Nhép chudt vao Assume equal variances
Nhép chudt vao Options va nhap gia tri 90% vao Confidence
level:. Sau d6 chon OK.

Two-Sample T-Test and Cl: NhaHang1, NhaHang2

Two-sample T for NhaHangl vs NhaHang2

N Mean StDev SE Mean
NhaHangl 12 1349 530 153
NhaHang2 12 1267 516 149

Difference = mu NhaHangl - mu NhaHang2

Estimate for difference: 82

90% CI for difference: (-285, 449)

T-Test of difference = 0 (vs not =): T-Value = 0.38 P—-Value = 0.705
DF = 22
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Both use Pooled StDev = 523
Tinh khodng 99% tin cdy cho (i - tb):
Stat > Basic Statistics > 2-Sample t
Nhap chudt vao Sample in different columns:
Chon NhaHangl vao First: va NhaHang2 vao Second:
Nhép chudt vao Assume equal variances
Nhép chudt vao Options va nhéap giad tri 99% vao Confidence
level:, Sau d6 chon OK.

Two-Sample T-Test and Cl: NhaHang1, NhaHang2

Two-sample T for NhaHangl vs NhaHang2

N Mean StDev SE Mean
NhaHangl 12 1349 530 153
NhaHang2 12 1267 516 149

Difference = mu NhaHangl - mu NhaHang2

Estimate for difference: 82

99% CI for difference: (-520, 684)

T-Test of difference = 0 (vs not =): T-Value = 0.38 P-Value = 0.705
DF = 22

Both use Pooled StDev = 523

Thay d&i do tin cay tit 90% lén 99% dan dén khodng tin cay tuong dng
thay d6i, bé rong khodng ting tur (-285, 449) dén (-520, 684).

Sy khéc nhau vé ky vong doanh thu cda 2 nha hang nay cho thdy
doanh thu nha hang 1 c6 ltic nho hon doanh thu nha hang 2. Tuy nhién
néu xem xét k¥ lai cac s6 lieu thong ké vé doanh thu ta c¢6 thé két luan
ngay la nha hang 1 ¢6 doanh thu luén cao hon nha hang 2 (duong
nhién!)?

Nguyén nhan chd yéu din dén mot két luan thong ké sai 1dm nhu &
trén 1a do hai mau thit da khong dugc tién hanh djc lip. Tuy nhién viec
ti€n hanh thu thap hai mau thd doc lap trong trudng hop nay sé la
khong thuc t€ vi ¢6 thé thdy dugc rang doanh thu bién dong rat nhiéu
va c6 quy luat (patterns), do d6 gid tri s,” s& rat lén va tiéu chudn
kiém dinh dya vao phan bo Student sé khong thé phét hién dugc sai
lech ky vong. Néu tién hanh lay mau doc 1ap trong trudng hgp nay thi
s6 mau phai khé 16n va tieu chuédn kiém dinh dya trén phan b8 chuin
c6 thé dugc dung.
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Chuong 3: Phan phoi xac suét

Van dé dit ra ¢ day 1a c6 cach nao kiém dinh dugc sy sai léch ky vong
nhung van st dung miu nhd hay khong? D€ thuc hién diéu nay,
phuong phap udc lugng dua trén cdc mau dugc 14y song song (so sanh
theo cdp) c6 thé dugc ap dung. Theo phuong phép udc lugng nay, tap
hgp thong ké biéu dién cho sai léch cliia céc cdp gia tri tuong dng sé
dugc xem xét. Luu y rdng ky vong cia tdp hgp thdng ké nay la
Ly =, —U,) va Xp =(X; —X,)sé la mot udc lugng khong léch cda
Up. Bai todn nhu vay da dudc chuyén vé trudng hop kiém dinh don
maiu va viéc udc lugng dugc thuc hién tuong ty nhu da trinh bay &
phan trén.

Lic bdy gid vi du 12 dudc gidi quyét theo cach gidi ¢ vi du 9 bang
cach tao thém 1 c6t dit lieu méi C3 vdi tén la Sailech. Sailech chinh la
do chénh léch gitta hai doanh thu cda hai nha hang, v6i gia tri trong
cOt C3 bing gié tri cot C1 trix di gid tri cot C2. Dya vao cac gia tri sai
léch tir hai mau thad ta sé tinh dugc xp va sp.

Vi du 13: Gidi lai vi du 12 trén theo cich viia trinh bay. K& qua nhu
sau:

Loi giai:

Tinh sai léch gitia 2 mdu:
Calc > Calculator
Nhép Sailech vao Store result in variable:
Nhap (C1 - C2) vao Expression. Sau d6 chon OK.

Stat > Basic Statistics > 1-Sample t

Nhéap C3 vao Variables

Nhép chudt vao Option, nhap 95% vao Confidence Level

va chon not equal ¢ Alternative. Sau d6 chon OK.
(Luu y: vi khong biét dugc do léch chudn cia tap hgp va kich thudc
mau nhd nén ta phdi st dung lénh 1-Sample t)
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Chuong 3: Phan phoi xac suét
One-Sample T: Sailech

Variable N Mean StDev SE Mean 95.0% CI
Sailech 12 82.00 31.99 9.23 ( 61.68, 102.32)

Tt khodng udc lugng, thiy rang néi chung doanh thu nha hang 1 16n
hon doanh thu nha hang 2

Ngoai cach gidi quyét bai todn nhu trén, ta c6 thé si dung ham Paired
t trong Minitab dé tinh udc lugng su khdc nhau vé ky vong gitta hai
tap hop thong ké hodc diing do thi d€ vé ting cdp gid tri quan sat trén
cling mot do thi (tuy nhién cdch dung dd thi nay chi phu hop khi tat
cd cac cdp gid tri déu c6 sai lech duong hay néi cach khac mdi gia tri
quan st § mau nay 16n hon gia tri quan sat tuong ing & mau kia).

Vi du 14: Gidi vi du 12 trén theo cich 14y mau so sénh tiing cap (sd
dung ham Paired t trong Minitab) v&i do tin cady 95%.

Loi giai:

Stat > Basic Statistics > Paired t
Chon C1 vao First Sample: va C2 vao Second Sample:
Nhép chudt vao Option, sau d6 nhap 95% vao Confidence
level: va chon not equal tai Alternative:

Paired T-Test and CI: C1, C2

Paired T for Cl - C2

N Mean StDev SE Mean
NhaHangl 12 1349 530 153
NhaHang?2 12 1267 516 149
Difference 12 82.00 31.99 9.23

95% CI for mean difference: (61.68, 102.32)
T-Test of mean difference = 0 (vs not = 0): T-Value = 8.88 P-Value
= 0.000

R6 rang la k&t qué cda doanh thu nha hang 1 16n hon doanh thu nha
hang 2.
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Chuong 3: Phan phoi xac suét

K&t qua cda cach st dung ham Paired t cho ta két qud giéng nhu cach
gidi ¢ vi du 13.

Vi du 15: Gidi vi du 12 trén theo cach vé dé thi.

Loi gidi: Chen 1 ¢t mdi vao trudc c6t C1 (Doanh thu 1) véi tén la Cap.
Lan lugt ddnh s6 thd tu ti trén xuéng cho céc cdp gia tri tuong Ung.

Graph > Plot
Chon NhaHangl vao Graph 1Y va Cap vao Graph 1X
Chon NhaHang? vao Graph 2Y va Cap vao Graph 2X
Nhap chuot vao Edit Attributes, r6i nhap chudt vao Type, chon
Solid Circle cho Graph 1 va Circle cho Graph 2
Nhap chudt vao Annotation va Title, nhap tieu dé Doanh thu 2
nha hang vao.
Nhdp chudt vao Frame va Multiple Graphs, chon Overlay
graphs on same page
Nhap chudt vao Frame va Axis, nhap Doanh thu vao Label 2.
Sau d6 chon OK.

Doanh thu 2 nha hang
2100 — o s
® © ®
o (@]
= 1600 —
= .
S 0 8
o
S 1100 — °
e © o}
(@] [e) o
]
[ ]
e} [ ]
600 — ©
I I I I I I I I
0 2 4 6 8 10 12 14
Cap
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Chuong 3: Phan phoi xac suét

Do thi cho thdy doanh thu nha hang 2, dugc bi€u dién bang vong tron
rong, tai moéi cap gid tri quan sat ludn thdp hon so vGi nha hang 1.
(Trong truong hop nha hang 2 c6 5 ngay cé doanh thu/ngay cao hon
nha hang 1 va 7 ngay ¢6 doanh thu/ngay thdp hon nha hang 1 thi
phuong phap dd thi nay c6 st dung dugc khong?)

3.4.3 Uéc Lugng Sy Khac Nhau Vé Ky Vong Giita 2 Tap Hgp
Théong Ké - Trudng Hgp Ldy Mau Nhi Thitc Poc Lap

Gid sd ty 1¢ thanh cong cda hai tap hgp thong ké 1an luot 1a m; va m,.
Udc lugng di€ém cho sy khac biét (m; - m,) ctia 2 ty 1@ thanh cong cda 2
tap hgp nay 1a sy khac biét (p; —p,) ti 2 ty 1& cda 2 mau nhij thic doc
lap tuong ung vdi 2 tap hop. Trong do6 p1 = x1/ny, va pr = X2/n, v6i X,
x; 1an lugt 1a s6 1an thanh cong trén 2 miu nhi thdc doc lap c6 kich
thudc 1a n; va n,. Néu kich thudc mau dd 16n thi phdn b6 mau cda (p1—
p2) xap xi phan b6 chudn.

Véi do tin cay 100(1 - ®)%, khodng udc luong cia (m - m,) dugc xac
dinh bang;:

(P, _Pz)iza/z\/(plql + P29 )
n, n,

Véiqu=1-prvaqp=1-p
Ung dung Minitab:

D@t lieu nhap vao ham 2 Proportions trong Minitab ¢6 thé & 3 dang:
hodc nhap vao tt 1 cot da lieu gop (Stacked data column) hodc nhap
vao tu 2 cot dit lieu hodc nhép cac gid tri ny, p1, va ny, p».

Vi du 16: Hoi phu nd TP.HCM ti€n hanh khdo sit so sanh ty 1& s6
gidng vién nd trong cac truong PH khu vyc TP.HCM nam 2001. Tién
hanh 18y mau ngdu nhién & 2 trudng DH Bach Khoa TPHCM va Su
Pham TPHCM. Trong mau ngiu nhién cda truong DH Su Pham
TPHCM c¢6 36/80 gidng vién la nd, trong khi dé ty 1&@ nay ¢ mau
trudng DH Bach Khoa TPHCM la 15/70. Dya vao hai mdu ngau nhién
nay ta c6 thé k&t luan vdi do tin cady 90% rang c6 su khéc biet ve ty 1@
gidng viéen ni § 2 truong DH nay khong?
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Chuong 3: Phan phoi xac suét

Loi giai:

Tinh khodng udc lupng cia (7 - m):
Stat > Basic Statistics > 2 Proportions
Nhép chudt vao Summarized data:
O First sample: nhap 80 Trials: va 36 Successes:
O Second sample: nhap 70 Trials: va 15 Successes:
Nhép chudt vao Options va nhap 90% vao Confidence level:
Sau d6 chon OK.

Test and Cl for Two Proportions

Sample X N Sample p

1 36 80 0.450000

2 15 70 0.214286

Estimate for p(l) - p(2): 0.235714

90% CI for p(l) - p(2): (0.113740, 0.357689)

Test for p(l) - p(2) = 0 (vs not = 0): Z = 3.18 P-Value = 0.001

Khodng tin cay cua (m; - m,) la 0,11+0,36. VGi do tin cay 90%, ta c6 thé
két luan rang trudong DPH Su Pham TPHCM c6 ty lé gidng vién nd
nhiéu hon tit 11% dén 36% so véi truong PH Bach Khoa TPHCM.
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Chuong 3: Phan phoi xac suét

BAI TAP

3.1.

3.2.

3.3.

Goi x 1a s6 khuyét tat ciia mot cdi 40 do nha may A sdn xuit.
Giéd st bién ngdu nhién x c6 phan phdi nhu & bang dudi. Ding
Minitab d& trinh bay phan phdi xdc sudt dang do thi. Tinh gié tri
trung binh (mean), do léch chuén (standard deviation) ctda phan
phoi nay.

SO khuyét tat Xéc sult
X P(x)
0 0,85
1 0,10
2 0,05

Ctta hang sdch New Edition thudng can phai dit cac loai sach
md&i nhat. Nguoi quén ly dung phan phgi xac suat s6 lugng sach
can trong tuan nhu sau:

Nhu cau sach Xac suat
(cuén/tuan)
X P(x)
5 0,1
6 0,3
7 0,3
8 0,2
9 0,1

a. Dung Minitab d€ trinh bay phan phdi xdc sudt dudi dang do
thi.

b. Tinh giad tri trung binh (mean), phuong sai (variance), va do
lech chuén (standard deviation) ciia phan phéi nay.

Gia st x 1a bién ngau nhién nhi thdc véi n=10.

a. Voirn=0,01;01;05;08; va 0,9; idng voi mdi gia tri tim phan
phoi xac sudt nhi phan va dod thi ciia moéi phan phdoi.

b. Hinh dang ctia d6 thi s& nhu thé nao khi 7 ting?

c. Véi gia tri nao ctia T, phan phdi x4c suat sé doi xitng va gan
doi xung?
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34.

3.5.

3.6.

3.7.

3.8.

Chuong 3: Phan phoi xac suét

Gia st x 14 bién ngdu nhién nhi thic véi © = 0,02.

a. Tim phan phdi x4c sudt va vé dd thi cda mbi phan phdi vdi
ung vo cac gia trin = 2, 5, 10, 20 va 40.

b. Khi n tang, hinh dang cda dd thi sé thay d6i nhu th€ nao?

Gid st x 1a bién nglu nhién nhi thic véi © = 0,02. Vi n = 40,
tinh xdc sudt sao cho gid tri x ndm trong khodng mot do lech
chudn (utc), hai do léch chuédn (ut26). So sdnh nhiing xac sult
nay v6i Quy Tac Kinh Nghiem.

Mot doanh nghiép 14y mau 200 linh kién trong chuyén hang. Ho

chi chdp nhan chuyén hang néu cé it hon hodc bang 10 phé&

phdm trong mau, va ti chdi néu sd ph€ phdm 16n hon 10.

a. Tim xac sudt chdp nhan néu chuyén hang c6 3% phé& phdm
(1=0,03).

b. Tim xéc sudt tit ch6i néu chuyén hang c¢6 10% phé pham.

Mot cong ty quing cdo dugc thué gidi thieu mot sdn phA&m mdi.

Cong ty nay cho rang sau chién dich quing cdo, c6 40% khach

hang s& quen vGi sdn phdm. Goi x la s6 khach hang quen vdi sdn

phdm trong mau ngau nhién 25 khach hang.

a. Tinh giad tri trung binh va do léch chuén cida x, vé& biéu dd
phan b6 xac suat.

b. Xac sudt c6 hon mot nida s6 khach hang (213) trong mau
quen véi sdn phdm 14 bao nhiéu.

Goi x 1a s6 ngudi hon 65 tudi ma van lam viéc trong miu ngau

nhién 50 ngudi dugc chon tit tdt cd nhiing ngudi tudi trén 65.

Theo nhiing bdo cdo ddng tin cay mdi day, khodng 30% s6 nguoi

trén 65 § trén thé€ giGi van con lam viéc.

a. Tinh gid tri trung binh va do lech chudn cia x, vé biéu dd
phan b6 xac suat.

b. Xac dinh cac khodng gié tri uto, u+20, va ut3c, Tim xac suét
dé€ x roi vao trong ting khodng trén. So sanh xdc sudt tim
dugc vdi Quy Téc Kinh Nghiém.
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3.9.

3.10.

3.11.

3.12.

Chuong 3: Phan phoi xac suét

Hiep hoi Internet mdi day bao cdo ring 82,3% sd trang chu

(homepage) sui dung ti€ng Anh. Gid sd chon ngau nhién 100

trang chd, goi x 14 s6 trang chud dung ti€ng Anh.

a. C6 bao nhiéu trang chd dung ngdén ngt khong phdi la tiéng
Anh?

b. Tim xé&c sudt d€ c6 thé thay hon 10 trang khong phai la tiéng
Anh, xdc sudt khong thdy mot trang web khong phai 1a tiéng
Anh la bao nhiéu.

Nhan vién ki€m tra chat lugng tai mot day chuyén sdn xuat xe

nhan thdy rang s6 khuyét tat son khong nhin thiy r6 cia mot

chi€c xe c6 phan phoi Poisson v4i gid tri trung binh la 2 khuyét

tat tréen mot chiéc xe. Goi x la s6 khuyét tat son trén 1 chiéc xe

a. Tinh gié tri trung binh va do léch chudn cda x

b. Ve dod thi phan bo x4c sudt.

c. Tim x4c sudt khong tim thdy khuyét tat son nao? Xéac suat
thdy s6 khuy#ét tat 16n hon hay bang 5?

Gié st s6 khuyét tat trén 1 cdi 40 so mi cia mot nha may tuan

theo phan phdi Poisson véi giad tri trung binh p=0,2. Goi x la s6

khuyét tat trén 1 céi 4o

a. Tim gid tri trung binh va do léch chudn cda x. V& do6 thi
phan b6 xac suat.

b. Tim xac sudt d€ mot chi€c 4o khong c6 khuyét tat.

c. N&u chiéc 40 ¢6 nhiéu hon hodc biang 1 khuy#ét tat, nha may
x€p ching vao loai hai. Xac dinh ty 1 tat cd cdc do dugc xem
la loai 2.

S6 khach hang dén ngan hang cé phan phdi xac sudt Poisson vdi

gia tri trung binh 1a mot khach hang dén trong mot phuit.

a. Dung Minitab dé trinh bay phan phdi xac sudt bang bang va
do6 thi. Tim phuong sai va do léch chuén.

b. Tim xdc sudt c6 hon hai ngudi dén quiy ngan hang trong
mot phut.

c. Ngan hang muén c6 dd kha nang phuc vu dé xdc sudt phuc
vu tat cd cac khang dén trong 1 phut duédi 0,99%. Ngan hang
c6 thé€ phuc vu bao nhiéu khach hang?
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3.13.

3.14.

3.15.

3.16.

3.17.

Chuong 3: Phan phoi xac suét

Thong ké tit Co Quan Thué Vu Hoa Ky (IRS) cho thdy ring co

hoi kiém todn khai thué d6i v6i nhing ngudi c6 thu nhap dudi

$50000 vao khodng 0,009. Goi x 1a s8 lan ki€ém toan khai thué&

trong mOt mau ngau nhién cia 100 ngudi nép thué.

a. Vé dd thi phan b6 xac suat nhi thic cda x

b. Tim xé&c sudt khong c6 ngudi nao bi kiém toédn, gid thiét ring
thong bdo cua IRS la chinh xac.

Gid su sO 16i bang tinh trong mot gid cliia ngudi k&€ todn vién

tuan theo phan bd Poisson vdi tri trung binh p=1,2. Goi x la s6

16i bang tinh trong 1 gio.

a. Tim gid tri trung binh va do léch chudn cda x. V& d6 thi
phan b6 xac suat.

b. Tim xac sudt khong c6 mot 16i ndo xuat hién trong mot gid.

c. Tim xdc sudt ma ngudi k& todn vién mic phdi 1 dén 4 16i
trong mot gio.

Tinh va vé ham mat do xdc sudt cho mot bi€n ngdu nhién phan
phoi chudn véi u=100 va 6=10. Dung cac gid tri x trong khodng
36 trén va dudi gia tri trung binh.

Cong ty Stta Diary dung mdy dé€ rét stta vao cdc binh sta 32

ounces. Trong lugng tinh cda stta rét vao binh ¢ phan phdi

chudn végi dé lech chudn la 0,5 ounces. Thao tac diéu chinh may
sé khong ché dugc lugng sita trung binh rét vao binh.

a. Gid st may dugc diéu chinh d€ rét vao binh lugng sita ¢6 gia
tri trung binh 32,2 ounces. Ty 1@ s6 binh dugc rét it hon 32
ounces la bao nhiéu?

b. Cong ty phdi dép tung moOt s6 tieu chudn va gid sd ring
Dairy can phai tuan thu quy dinh khong qua 1% sé chai c6 it
hon 32 ounces. Can phéi diéu chinh may khéng ché lugng
stta rot it nhat 1a bao nhiéu dé dap ung yéu cau?

Nhan vién ki€m tra chat lugng tin rang may ding dé rét vao cac
chai nudc khodng dugc cai dat rét binh quan 12 ounces. Gia thiét
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3.18.

3.19.

3.20.

Chuong 3: Phan phoi xac suét

ring lugng nudc rét vao mdi binh nay (goi 1a x) c6 phan phdi

chuan vé6i do léch chuan 1a 0,5 ounces.

a. V& do thi phan b8 xéac sudt cta x.

b. Gid st cac binh ¢6 lugng nudc it hon 11,9 ounces sé phai bom
lai. Tinh ty 1& cac binh can phai bom lai.

Gid st thoi gian khdi dong mdy tinh (goi la x) tudn theo phan

phoi chuédn véi gié tri trung binh 14 70 gidy, do léch chuén la 15

giay.

a. Ve dd thi phan phoi xac suat cda x.

b. Tim xdc sudt dé thoi gian khdi dong ndm trong khodng 2 do
léch chuén so vdi trung binh.

c. Xéc suat dé thdi gian khéi dong it hon 1 phuit 1a bao nhiéu?

Dit lieu sau day ghi nhan thoi gian dén (tinh theo phut) gitta moi
ngudi khach tai Thdo Cam Viéen Sai Gon. (File: ZooArrival.mtp)
0,2 8,0 9,0 04 13,2 7,2 0,7 1,2 0,4
05 14 64 03 24 66 184 05 71
57 01 149 03 44 09 135 72 38
53 06 108 1,2 05 22 182 155 13
43 19 05 32 58 21 83 35 32
56 05 04 19 19 10 12 22 50
03 81 31 114 02 07 05 07 10
03 11

a. Ve dd thi da lieu. D@ ligu ¢6 tuan theo phan ph6i ham mi
hay khong?
b. Neéu du liéu tuan theo phan phdéi ham mi, udc lugng U va o.

Gia st khoang thoi gian mot ngudi phai x€p hang dé dugc phuc

vu tai mot cda hang thic dn nhanh (fast food) tudn theo phan

phoi chuén v6i p = 1,5 phuit.

a. V& do thi phan ph6i ham mi. Tim gid tri trung binh va do
léch chuan.

b. Tim xac sudt khach hang phdi dgi trén 3 phut trude khi dugc
phuc vu.
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3.21.

3.22.

Chuong 3: Phan phoi xac suét

c. Tim khodng thoi gian x sao cho 80% tit cd khach hang doi
lau hon x.

M6 phdéng 50 mau véi ¢d mau n = 15 t mdt phan phoi chuidn
v6i u =300 va o = 50. Hay xdc dinh khodng tin cay 90% cho 50
mau nay. Cé bao nhiéu khodng tin cay chia gid tri p = 100? Ban
ky vong bao nhiéu khodng chita gia tri p = 300?

Mot cda hang 16n c¢6 mot may déng géi dé can va dong gbi ga
tdy. BO phan diéu chinh may cho phép ngudi diéu khién dong
g6i vGi nhiéu trong luong khac nhau. Gid st cia hang dieu chinh
dé may dong goi 1kg/bao. T4t cd cac bao déu khong chita chinh
xadc lkg bdi vi sy bién dong ngau nhién cda qua trinh can, hoic
1a do diéu chinh khong chinh xdc. D& ki€ém tra may diéu chinh
chinh x4c hay khong, ngudi ta thu thap ngdu nhién mau gém 40
bao nhu sau (file: Weights.mtp):

Trong lugng bao

097 105 109 106 105 105 094 098 09 1,05
1,08 1,12 100 100 1,07 104 103 096 1,03 1,05
098 102 100 106 103 102 1,05 107 098 1,07
1,05 1,09 1,09 101 098 100 101 1,06 1,10 1,09

Hay x4c dinh khodng tin cdy 95% dé du bédo trong lugng trung binh
cda toan bd cac bao. Tém tit di¥ lieu bang dd thi, dién gidi khodng tin

cay.

3.23.

_ = = e P

T tap di lieu dudi day (file: Homes.mtp), bi€n D 1a s6 ngay
mot cin nha con xudt hién trén thi trudng trudc khi dugc ban.
Hay tom tdt bang s6 va dd thi cda phan phdi s6 ngay tat cd cac
can nha trong tap hgp. (A: khu vuc, D: s6 ngay)

D A D A D A D A D A D A D A D
606 1 16 1 79 1 107 1 74 2 125 3 51 3 22
93 1 13 1 343 1 119 1 169 2 135 3 408 3 9%
22 1 136 1 92 1 10 1 14 2 142 3 6l 3 219
24 1 16 1 45 1 89 1 85 2 50 3 37 3 105
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30
140
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147
166
90
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33
92
72
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127
15
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40
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354
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38
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19

115
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130
1
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29
180

240
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189
133
39
76
32
11
93
43
138
124
50
294
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24
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Chuong 3: Phan phoi xac suét

N NN D DN DNMNDNMDDNMDNMDNDDDNDDNDDNMDNMDMDNDDDDNDMDNDNDDD

88
11
41
45
35
282
98
17
44
39
232
201

111
2
79
148
57
50
63
39

W W W W W W W W W W W W W W W W w w w w w

77
84
135
139
57
134
343
59
86
73
44
82
118
441
454
12
501
101
108
29
18

W W W W W W W W W W W W W W W W w w w w w

323
14
233
135
25
142
157
160
20
69
24
84
218
261
175
25
102
220
66
30

Mot cong ty dich vu quan tdm dén thoi gian khdch hang phai

dgi trudc khi nhan dugc hd trg theo yéu cau. Cong ty 14y ngau
nhién 40 khach hang va ghi nhan thoi gian doi theo phut véi két
qua duéi day (file: WaitingTime.mtp). Xac dinh khodng tin cay
95% dé udc lugng thdi gian trung binh khach hang phai dgi. Tém

tat di@ lieu bang do thi, d6 thi va dién dich khodng tin cay.

9
19
14
21

16
22
17
27

19
13
20
15

21
17
24
18

11
20
14
21

16
22
18
29

19
13
21
16

22
17
25
19

12
20
15
21

17
24
18
38

3.25. Nghién cttu mdi day cda Khoa Todn cho thdy rang ty 1&é bé mon
hoc Pai s6 tai trudng dai hoc ndm vira rdi 1a 40%. Khoa dang

tht mot k& hoach méi dé€ chi dinh sinh vién vao céc 16p toan
nham gidm ty 1& bd 16p trong ndm hoc nay. Mot mau ngau nhién
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3.26.

13

27

27

19

30

19

26

Chuong 3: Phan phoi xac suét

gom 100 sinh vién hoc mon dai s6 trong ndm nay dugc chon va

ghi
a.

b.

nhan ty 1& bd 16p.

Vé dd thi phan b6 mau cda p, gid thi€t rang ty 1& bo 16p ndm
nay khong thay d6i so véi nam trude.

Trong mau 100 sinh vién, ty 1& bé 16p 1a p = 0,35. Liéu mau
ndy c6 cho dd bang ching rang ty 1& bé 16p mon Pai s6 nay
da gidm so v6i ndm trudc? Dung mic y nghia o = 0,1.

Ban c6 dé nghi khoa toan tiép tuc diing phuong phap nay dé
gidm ty 1& bd 16p, hay tim mot gidi phap khac dé gidi quyét
van dé nay?

Giam dfc cia mot cong ty 16n quan tdm dén s6 nhan vién dugc

dao

tao t6t ma c6 thé nghi huu sém. N€u qud nhiéu nhan vién

nghi huu cung mot lic, viéc thay nguoi rdt kho khan. Bang sau

cho

biét s6 ndm lam viéc cia mdt mau ngdu nhién cda 151 nhan

vién (file: ServiceYears.mtp).

16
27

19

14

28

a.

S6 nam lam viéc

25 3 27 7 7 2 3 16 7 26 1 8
6 6 8 23 3 21 4 12 0 9 3 32
23 9 9 6 9 7 9 13 1 15 20 9
13 18 10 27 26 4 27 9 10 7 7 13
23 26 16 5 23 6 9 30 4 5 18
10 10 7 2 27 26 3 29 29 7 1
10 28 21 20 23 8 3 17 17 26
17 6 14 20 0 27 22 28 20 0 8 13
2 18 26 9 3 21 8 17 1 29 21 30
18 2 10 6 26 9 22 13 7 8 28 44

16 29 2 9 17 2 8§ 23 39

Binh luan k&t qua hinh dang phan b6 cda cdc ndm lam viéc &
bang trén.

Cong ty c¢6 chinh sdch nghi huu la sau 25 lam viéc & cong ty.
Hay udc lugng ty 18 nhan vién nghi huu & cong ty bang cach
st dung khodng tin cay 90%.
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3.27.

3.28.

Chuong 3: Phan phoi xac suét

Trong su6t miia he nam 1999, tram y t&€ da tién hanh do luong
chat lugng chdm séc stic khoe dan dia phuong. Chat luong dugc
phan lam 3 loai: T6t: thoi gian chia tri dudi 15 phiit so vdi lich;
Chap nhan dugc: t 15-30 phit; xdu: trén 30 phut. Mot mau
ngdu nhién gdm 200 ca, trong d6 128 ca tdt, 46 ca chdp nhan
dugc va 26 ca xdu. Ding 90% khodng tin cay dé du bao ti 1¢ cda
tat cd cac ca cho chit lugng tot.

Nhiéu trudng PH trén thé gidi da thuc hién nhiéu chuong trinh
nham duy tri s6 lugng sinh vién trong truong. Mot trong nhing
nguyén nhan khién cho sinh vién roi trudng (chon trudong khac
dé€ hoc) 1a cdm gidc c6 don. Mot cudc khdo sat dugc tién hanh tai
mot trudng DH 16n vao thoi gian trudc va sau khi thuc hién
chuong trinh khdc phuc nguyén nhan c6 don nay. K&t qua dudi
day 1a diém danh gid su c¢6 don trong trudng cia 2 mau c6 kich
thuGc 1an lugt 1a 40, va 30 (tuong ting vdi viec trude va sau thuc
hién chuong trinh). Miic diém cang cao thi sy ¢6 don cang 16n.
(file: LonelinessScores.mtp)

Tru6c chuong trinh
69 39 64 49 37 17 39 54 61 48
32 16 38 63 19 33 49 21 49 47
52 83 58 57 36 24 40 49 42 59
41 40 19 522 36 44 48 30 54 25

Sau chuong trinh
26 61 16 31 63 57 26 53 39 45
52 32 31 5 41 28 23 38 34 40
11 45 24 36 55 52 22 26 2 43

a. Tinh khodng tin cdy 95% cho diém trung binh & 1an trudc va
sau nghién cttu cda truong DH nay.

b. Hay so sdnh cac di€ém cda 2 miu bang phuong phap dd thi.

c. Tinh khodng tin cy 95% cho sy sai lech gidta diém trudc va
sau khi thuyc hién chuong trinh. Giéi thich két qua.
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3.29.

3.30.

Chuong 3: Phan phoi xac suét

Nguoi ta tién hanh nghién ctu difm trung binh tich liy (GPA)
mon thong ké cda cac sinh vién. Ngudi ta chia thanh 2 nhém
sinh vién: hoc nganh kinh doanh va khong hoc nganh kinh
doanh. Biém GPA cda 2 nhém sinh vién dugc ghi nhan lai nhu
sau (file: MajorGPAs.mtp):

Hoc nganh kinh doanh Khoéng hoc nganh kinh doanh
3,440 2,650 2,790 3,100
3,941 3,360 3,400 2,890
2,730 3,680 4,000 2,560
3,625 2,760 2,666 3,000
3,330 3,100 3,300 3,900
3,460 3,890 3,750 2,680
2,700 2,500 2,000 2,900
2,690 3,010 3,428 3,650
3,450 3,200 2,750 2,850
3,125 2,800 3,800 2,768

a. Dung dd thi tom tit diém GPA cho 2 nhém sinh vién nay.
b. Tinh khodng tin cdy 99% cho sy khéc biet vé ky vong cia
GPA cia 2 nh6ém, Gidi thich két qua.

Mot nha quan 1y clta tiém tra ddu va dau nhon nhanh cho xe
hoi, 6ng ta quan tdm dén lugng thoi gian can d€ phuc vu cho céc
xe hoi. Hé thong cii c6 mot thg may thuc hién tdt cd moi viéc.
Ong ta dé xudt mot he¢ théng & dé thg may chi viéc thay dau,
mot tho thi hai vira tra ddu nhon cho xe vira kiém tra mic an
toan. Mot mau gom 50 xe hoi dung hé thong ci va 50 xe hoi
dung hé thdng mdi dugc chon, két qud vé thoi gian phuc vu
theo don vi phit cho nhu sau (file: SystemTimes.mtp)

Thoi gian cta hé théng cii Thoi gian cta hé thong mai
6 11 12 13 13 6 7 8§ 11 11
14 15 16 17 20 12 13 14 15 16
10 12 12 13 14 6 8 9 11 11
14 15 16 18 20 12 13 14 15 16
10 12 13 13 14 7 8 9 11 12
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3.31.

3.32.

Chuong 3: Phan phoi xac suét

14 15 17 19 21 12 14 14 15 19
11 12 13 13 14 7 8 9 11 12
15 16 17 19 22 12 14 15 15 19
11 12 13 13 14 7 g§ 10 11 12
15 16 17 19 28 13 14 15 15 23

a. Tinh khodng tin cay 95% cho thoi gian phuc vu ctia hé thdng
cli va moi.

b. Hay so sdnh xem thoi gian phuc vu trung binh cda h¢ thong
méi ¢6 nhanh hon hé thong ct khong? St dung o = 0,02.

Mot nha si thyc hién mot thi nghiéem dé do ludng sy hiéu qua
cda mot cach gay té ring kifu mdi. Hai muoi lam bénh nhéan
dugc gay té theo cach binh thudng va hai muoi ldm bénh nhan
khac dugc gay té theo cich méi. Mb6i beénh nhan sé danh gia su
khong thodi méi cia ho bang cach cho di€m tit 0 dén 100, diém
cang cao su khong thodi mai cang cao (file: Dentist.mtp).

Cach binh thuong Cach méi
23 26 44 32 44 62 50 40 35 52
44 34 26 49 67 82 74 87 30 58
44 53 79 52 33 39 51 72 56 50
50 43 49 33 52 8 57 39 48 64
51 6 30 38 22 75 46 48 56 60

a. Hay so sanh hai mau nay bang dd thi.
b. Tinh khodng tin cdy 98% cho tting cach va cho su khac biét
gia tri trung binh gitta 2 cdch. Dién giai két qua cu thé.

Trung tdm bat dong sdn Minnesota tdng hgp thong tin vé nha
bén trong cdc khu vuc cda mot thanh pho. Badng sau cho biét gid
ban cta 20 cin nha chon ngdu nhién tr s6 nha ban trong quan A
va B cda thanh phg vao nam 1998.
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Chuong 3: Phan phoi xac suét

Quan A ($) Quan B ($)
105000 124400 123925 159900
66000 110600 86000 67800
98900 73500 29900 116000
143000 139500 73000 112330
136000 74000 145500 74900
66600 84500 81500 164000
119875 91900 84000 109000
84000 89900 100750 105900
72000 131900 94500 155000
72500 74500 149195 78000

a. Dung dd thi so sanh 2 mau néi trén.

b. Tinh khodng tin cdy 98% cho tirng mau.

c. Tinh khodng tin cady 95% cho su khac biét gia tri trung binh
clia 2 mau.

d. Tinh khodng tin cay 98% cho su khac bigt gia tri trung binh
ctia 2 mau. So sanh két qua vdi cau c.

3.33. Trudng ti€u hoc dia phuong dang thuc hién so sanh hai phuong
phéap day ky nang doc cho hoc sinh 16p mot. Hoc sinh 16p mot
sé dugc bat cap theo chi s6 IQ, dan toc va cac y&u td khéac co
anh hudng dén khd nidng doc. Ldy ngau nhién mot hoc sinh
trong moéi cdp va day theo phuong phap A; Hoc sinh kia hoc
phuong phap B. Sau khi két thuc 16p hoc, két qué kiém tra dudgc
ghi nhan theo bang duéi day (file: Teaching Methods.mtp).

.I\" L
Diém cua hoc sinh

Cdp Phuong Phuong Cip Phuong Phuong
phap A phap B phap A  phap B

1 63 80 11 69 43

2 82 86 12 63 60

3 99 56 13 84 74

4 58 54 14 57 91

5 92 73 15 52 83

6 67 68 16 91 81

7 80 94 17 97 97
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3.34.

3.35.

Chuong 3: Phan phoi xac suét

8 88 67 18 50 87
9 85 79 19 82 90
10 76 71 20 59 88

a. So sanh bang dé thi hai phuong phéap day.

b. Xac dinh va dién dich khodng tin cay 95% cho sy khac biét
gitta giad tri trung binh di€m kiém tra. M6 td bing do thi sy
Khac biet nay.

Nhiéu ngudi hit thude trong mot thoi gian dai kho c6 thé bd
thudc. Ldy ngdu nhién mét nhém 30 ngudi nghién hit thude va
muén bo thudc va tadch thanh hai nhém, mdéi nhém 15 ngudi.
Mot nhém dugc dua vao chuong trinh cai thuéc mdi va nhém
con lai dua vao chuong trinh cii. Mot thing sau khi hoan tat
chuong trinh, da lieu ghi nhan s6 thudc 14 dugc hit trong ngay
nhu sau

CT ci 14 0 0201512 0 0 5 3 015 2 0 12
CT mdi 320 02710 0 1 8 019 24 14 8 22 14

a. So sanh dit lieu bang s6 va bang dd thi hai nhém.

b. C6 bang chiing nao trong mau cho rang chuong trinh mdi
hig¢u qua hon chuong trinh ci hay khong? Chon thu tuc kiém
dinh thich hgp, ding a=0,05 (xem thém ly thuyé&t kiém dinh
gid thuy€t thong ke).

Trong khod hoc mua Thu ndm 2001, mot nhém sinh vién thdng
ké da so sanh diém trung binh cia sinh vién s6ng trong ky tuc
x4 va sinh vién s6ng bén ngoai. Nhém nay quan tam lig¢u c6 mot
su khac biét nao gitta phan phdi diém trung binh ctia hai nhém
sinh vién. MAu ngdu nhién thé hién bang dudi day. (file:
CampusGPA.mtp)

Trong KTX Bén ngoai
22 34 40 31 28 34 22 29 29
29 29 28 26 26 29 30 28 34
35 22 29 3,6 29 26 35 25
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Chuong 3: Phan phoi xac suét

33 38 30 28 3,7 2,7 27 27
33 32 30 28 29 30 27 29
32 30 25 25 25 25 35 32

a. So sanh bidng s6 va do thi hai mau.

b. Xay dung va dién dich khodng tin cay 90% ctia sy khéc biét
vé di€m trung binh ctia hai mau.

c. C6 du bing ching trong hai mau cho thdy ring diém trung
binh cuda hai nhém khac nhau? Dung o = 0,10

3.36. Mot nghién ctu vé cic cdp vg chong déu dang lam viéc bén
ngoai va cho thdy ridng tat ca cac ba v¢ déu danh nhiéu thoi gian
cho vigéc nha. Ngudi ta 18y ngdu nhién 15 cdp vg chong va hdi ty
lé vé cong viéc nha ho lam. Di¥ lieu thé hién trong bang dudi
day (file: Housework.mtp)

Stt Chong Vg Stt Chéng Vg
1 51 64 9 47 62
2 46 57 10 62 61
3 54 65 11 47 65
4 50 69 12 39 57
5 50 59 13 62 57
6 51 63 14 44 55
7 57 57 15 57 60
8 49 65

a. Udc lugng su khac biét trong gia tri trung binh vé ty 1& cong
viéc nha do vg va chdng ddm trach, dung khodng tin cay
95%.

b. C6 di bang ching trong mau cho thdy rdng cic ba vg 6 ty
lé 1am cong viéc nodi trg nhiéu hon? Dung o = 0,10.
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Chuong 4: Kiém soét qud trinh

CHUONG 4
KIEM SOAT QUA TRINH

4.1 GIOI THIEU KHAI QUAT

Quaé trinh 1a trinh ty cdc budc dé€ tao ra mot két qua. Vi du mot nhan
vién ti€p tan trd 10i dién thoai va chuyén cudc goi dén ngudi lién
quan. Mot phong thi nghiém do lugng cholesterol trong mot mau mau.
Mot may dong chai nudc soda loai 12 ounce (1 ounce = 28g). Trong mbi
trudng hop cac cong viec cu thé dugce 1ap di ldp lai theo thoi gian.
Theo céch ly tudng thi nhiing cong vieéc nay phdi dugc thuc hien “hoan
hdo”. Nhan vién ti€p tan trd 10i mdi cudc goi ngay ti€ng chudng dau
tien va chuyén cudc goi dén ding nguoi. Phong thi nghiém thi xac
dinh chinh xdc lugng cholesterol trong méi mau mau. Mdy déng chai
thi phai dong chinh xac 12 ounces soda vao mdi chai. Nhung thuc t& thi
sé khong thé nhu vay, qué trinh ¢6 thay d6i.

Cé6 hai kiéu co ban cida sy thay d6i qua trinh. Thay d6i do nguyén
nhan thong thudng (common-cause variation) — phat sinh do kha nang
hay tinh bi€n thién c6 hitu trong he thong. Cach duy nhat dé gidm su
thay d6i nay 1a phdi thay déi chinh quéa trinh. Vi du, trong trudng hop
nhan vién tiép tan, chiing ta phdi cai dat mot hé thong dién thoai mdi,
vé mot so d0 dé nhan vién ti€p tan c6 thé xdc dinh nhanh chéng va
chinh xac ngudi hay bo phan dé chuyén cudc goi dién thoai dén. Hoac
ching ta phai gidm sy sao lang va ti€ng on trong van phong dé nhan
vién ti€p tan c6 thé lam viéc hiéu qué hon.

Loai thay d6i thu hai, thay d6i do nguyén nhan dic biét (special-cause
variation), phéat sinh do nhitng nguyén nhan déc biét. Trong vi du nhan
vién ti€p tan, c6 th€ mot thang nao d6 cong ty dit them chuong trinh
quang cdo, lam cho s6 cudc goi dién thoai nhiéu hon s8 lugng ma
nhan vién ti€p tan c6 khad ning ki€m soat, din dén thdi gian dé déap
ting cudc goi tang lén. Mot qua trinh dugc xem la trong vong ki€ém
soat néu khong c¢6 nguyén nhan bat thuong nao tic dong lén, ma chi
c6 nguyén nhan thong thuong ma thoi.
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Chuong 4: Kiém soét qud trinh

Chuong nay sé xem xét vai thd tuc kiém soat thdng ké dé do ludng va
diéu chinh dic tinh cda sdn pham va dich vu. D6 thi kiém soat dugc
dung dé€ nghién cdu qué trinh theo thdi gian. C6 hai loai co ban: céc
dd thi danh cho d@ ligu do ludng dugc va cac do thi danh cho di liéu
c6 tinh thudc tinh (dd lieu dém). Néu chiing ta ghi nhan thoi gian tu
lic mot cudc dién thoai goi dén cong ty dén khi ngudi goi ti€p xic
dugc ngudi mudn gip, ta c6 dit lieu do luong. Néu mdi ngay chiing ta
ghi nhan t6ng s6 cic cudc goi va tong sd cudc goi bi chi dan sai, ta ¢6
di lieu c6 tinh thudc tinh (vi du trudng hgp nay la cudc goi c6 thudc
tinh 1a bi chi dan sai)

Mot do thi ki€m sodt sé gidm sat lien tuc mot dic tinh dinh lugng hay
dinh tinh clia mot qud trinh. Chiing ta minh hoa cédc dd thi kiém soét
thong ké cho nhiing quan sdt riéng 1é, trung binh cta qud trinh, su
phan tan, phan ty 1¢ va sd khuyét tat mdi sdn pham.

4.2 CAC DPAC TINH CHUNG CUA PO THI KIEM SOAT

Do thi kiém soat (Control charts) 1a so dd cda cac quan sat hay thong
ké cda mau dugc thu thap dinh ky ti mot qué trinh lién tuc. Cac vi du
cda thong ké miu bao gdm trung binh va sy phan tan cia mot qué
trinh hay ty 1é cda cac sdn phd&m khuyét tat dugc sdn xuat bdi mot qua
trinh.

Pé xay dung mot dd thi kiém soat, k&t quad dau ra cda qua trinh s8
dugc 148y mau theo thoi diém dinh ky, sau d6 cac dic trung thong ke
dugc tinh todn va dugc vé theo thoi gian. Pudng trung tam cia do thi
ki€m soét 1a trung binh ctda qua trinh. Gidi han kiém soéat bén trén va
bén dudi (Upper and Lower Control Limit — UCL, LCL) nhin chung sé
bdng trung binh ctia qué trinh cong va trit 3 lan do léch chuin. Néu
chua biét trudc, trung binh va do léch chudn dugc udc lugng tir d lieu
mau.

Sy thay d6i gid tri ciia ddc trung thong ké ctiia mau theo thoi gian sé
cho biét thong tin hitu ich vé qua trinh chinh. Qud trinh ¢6 thé khong
ki€m sodt dugc néu mot thong ké mau roi ra ngoai gidi han kiém soét,
hodc néu hinh déng thay d6i da ligu cho thdy d6 la mot quéd trinh
khong ngdu nhién (xem 8 loai ki€m tra). Cac dd thi kiém soét sé& cho
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Chuong 4: Kiém soét qud trinh

thay ligu rang c6 nén thyc hién hanh dong diéu chinh dé thay d6i qua
trinh hay khong.
4.2.1 Cac Tuy Chon Lénh Trong Minitab

Phan ndy mo td nhing chon lya thong thudng cho hau hét cac do6 thi
kiém soét ctia Minitab. Cac d6 thi nay bao géom:

I chart D6 thi ki€m soidt cdc quan sat rieng 1é (individual
observations)

X - chart D06 thi kiém soét gia tri trung binh

S- chart D& thi ki€fm soat do lech chudn trong qué trinh (standard
deviation)

R- chart DJ thi ki€m sodt khodng (ranges)

C- chart DJ thi ki€m soét s6 khuy#ét tat

P- chart D& thi ki€m soét ty 1@ khuyét tat

Ghi chii: C-chart va P-chart la do thi ding cho dii liéu c6 tinh thudc tinh

4.2.2 Ki€m Tra Théng Ké

Minitab ¢6 8 ki€m tra thong ke dé giam sat mot qua trinh. Mdi loai dob
thi kiem soat déu ap dung mot vai hodc tat cd cac ki€m tra nay.

4.2.3 Cac Ki€m Tra Diung Trong D6 Thi Ki€m Soat

Hinh 4.1 trinh bay 8 loai ki€ém tra ¢6 thé dung dé phat hién dang thay
dSi ddc biét va bat thudong ctia qua trinh. Gid tri bang s6 dugc cho
trong moi ki€m tra 14 mdc nhién; gia tri nay c6 thé thay doi trong mot
khodng nao dé tuy vao su khai bdo va diéu chinh.

Mot diéu ching ta can luu ¥ la thuc t€ qua trinh dn dinh (ndm trong
sy ki€m soat) khong c6 nghia qua trinh dugc chdp nhan st dung. Vi
du quéa trinh dong soda vao chai, lugng dong trung binh ctda qué trinh
1a 11 ounces ma khong phéi 12 ounces theo yéu cau chat lugng, va gia
sU tat cd cac diém ki€ém tra ndm trong gidi han va khong phat hién ra
dang dic biet nao. Vé mit thong ke thi qua trinh ndm trong sy ki€ém
soat. Vé mit thuc t€ hoat dong cia cong ty thi nhing chai soda san
xuat ra khong dat yéu cau ve trong lugng va di nhién khong dugc thi
truong chdp nhan.
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Hinh 4.1 Cac loai ki€m tra

Kiém tra 1

1 diém (phan
td) nam ngoai
pham vi 30 tu
duong trung
tam

Kiém tra 2

9 diém lién ti€p
nam ve mot
phia cia duong
trung tam

Chuong 4: Ki€ém soat qué trinh

Kiém tra 3

6 di€ém tang
hodc gidm lién
tuc

Kiém tra 4
14 di€ém lién
ti€p 1én va
xudng thay
phién nhau

Kiém tra 8
8 diém lién ti€p
ndm ngoai

Kiém tra 7
15 di€ém lién
ti€p nhau nam

Kiém tra 6
4 trong 5 diém
lién ti€p nam

Kiém tra 5

2 trong 3 diém
lién ti€p nam
ngoai pham vi
26 va vé cling
mot phia cua

ngoai pham vi
16 va vé cung
mot phia cua

trong khoang 1o
cuia duodng
trung tam

pham vi 16 cida
duong trung
tam

dudng trung

tam 5

dudng trung

Ghi chii: duong lién nét & gitia la duong trung tdm. Cdc dudbng dit nét cich
duong trung tdm 1o va 20. Duong lién nét phia trén va phia dudi cich 30 so
v0i duong trung tam.
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Chuong 4: Kiém soét qud trinh

43 PO THI DANH CHO CAC QUAN SAT RIENG LE: I CHART

I Chart gidm sat mot didc trung dinh lugng nao d6 cda san pham, vi du
trong lugng, chiéu dai, hay duong kinh. B thi nay vé cac do ludng
rieng 1é dugc ghi nhan theo cac thdi diém dinh ky.

D6 Thi Ki€m Soat Danh Cho Cac Quan Sat Riéng Lé

Pudng trung tdm cda do6 thi 1a trung binh cda qué trinh p. Gidi han
ki€m soét trén va dudi dugc xac dinh bdi

UCL =u + 30 LCL=pn- 30

Trong d6 o la do lech chuén cda tong thé. Néu chua biét, thi p va o
dugc udc lugng tir di lieu. Mot do ludng c6 thé roi ra ngoai pham vi
kiém sodt nay néu c¢6 mot sy c6 that dic biét xdy ra hodc néu qua
trinh di ra ngoai sy ki€m soat.

bé ve dd thi nay diing Menu Stat > Control Charts > Individuals

Vi du 1: D6 thi ki€m soat quan sat riéng 1é

Mot ctda hang tap hda 16n c6 mot mdy can va goéi thit. Mot bd phan
diéu chinh trén may cho phép ngudi van hanh d6 day géi véi céac
trong lugng khac nhau. Gid st rdng ngudi van hanh diéu chinh méy dé
d6 day goi véi trong lugng 1 pound (khodng 450 gam). D€ gidm sat
qué trinh d6 day, cd sau 5 phiit ngudi van hanh chon ngdu nhién mot
gobi va dem can. Trong luong cda 20 goéi dugc chon cho trong bang sau.
Hay xay dung mot do thi ki€m soat. Xac dinh xem qué trinh ¢6 trong
su ki€ém soét hay khong.

Goi Trong luong Goi Trong luong
1 1.00 11 1.01
2 0.99 12 0.99
3 0.98 13 0.98
4 1.01 14 0.99
5 1.01 15 0.87
6 0.99 16 1.01
7 1.06 17 0.99
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0.99
0.99

10 1.03

Loi giai:

Chuong 4: Kiém soat qué

0.99
0.97
0.99

18
19
20

Dt liéu dugc cho trong file Weight-1.mtp

Vao menu Stat > Control Charts > Individuals
Chon bién Weight vao 6 Variable:
Nhan Tests, Chon Perform all eight tests. Nhan OK va OK.

Individuals Chart [x]
Variable: Weight Tests...

Estimate...
S Limits...
Stamp...
Options...

Annotation Izl

Frame E
Regions E

Historical mean: || [optional)
Historical sigma: [optional)

Selent

Tests

Tests For Special Causes [default definitions]
& Perform ail eight tests
" Choose specific tests to perform
¥ One point more than 3 sigmas from center line
I=| Nine points in ajrow.an same side of center line
I™| Six points inja row, alllincreasing or.all decreasing
I=| Eourteen pointsiin a row, alternating upiand. down
I”| Two out ofithree points more than 2/sigmas from center line [same side]
I=| Four oubiof five points moreithan 1 sigma from centerline/[same side]
IT| Fifteen points in a row within 1 sigma; of center line [either side]
I=| Eight points in a rosw more than 1. sigma from center line [either side)

Help [ o ]

Cancel

trinh

Help | Estimate Parameters BY Groups in... ! Cancel |
| Chart for Weight
1.1 —

UCL=1.080
o)
=
©

> 1.0 Mean=0.992
©
>
e
=
ie
£

09 _ \[ LCL=0.9038

]
I I I
0 10 20
Observation Number
TEST 1. One point more than 3.00 sigmas from center line.

Test Failed at points: 15

Do thi cho thdy trong lugng cda géi thd 15 gidm xudng qua 3 do lech
chuén cda trung binh. Qua trinh khong nam trong sy ki€ém soat. Do thi
kiém soat nay khong nén dung dé giam sat két qua dau ra ctia qua

trinh trong tuong lai.




Chuong 4: Kiém soét qud trinh

4.4 PO THI KIEM SOAT GIA TRI TRUNG BiNH: X - CHART

X - chart gidm sat mot ddc trung dinh lugng cia mot qua trinh, vi du
nhu trong lugng, do dai hay duong kinh. Bd thi nay cho thdy trung
binh cia miu ngdu nhién dugc chon theo tung thoi diém dinh ky.
Puong trung binh ctda x - chart l1a trung binh cia qud trinh p. Giéi han
trén va dudi dudgc xac dinh bdi

UCL = p + 36/+/n LCL = u - 36/+/n

Trong d6 o 1a do léch chudn cda tong thé va n 1a kich thudc mau. Néu
chua biét, thi u va ¢ dugc udc lugng tit di lieu. Trung binh ctia miu ¢é
thé roi ra ngoai cac gidi han nay néu c6 mot sy ¢d dic biét xdy ra hodc
néu qua trinh di ra ngoai sy ki€m soét. Sy phan tan ctia qua trinh dugc
gid thiét 1a 6n dinh (do léch chudn cda qué trinh ndm trong sy ki€ém
soat).

D6 Thi Ki€m Soat D€ Giam Sat Trung Binh Cda Qua Trinh

Lénh nay sé vé cac trung binh cda miu. Khi diung 1énh chu y cach khai
bédo cho trudng hgp nhitng phan nhém ndm theo cic cot, va nhing
phan nhém ndm theo cdc hang. Néu phan nhém nam theo cot, thi khi
nhap d@ lieu cdt phai kem theo 1 hing s6 hodc cdt dinh ro kich thudc
mau. Néu U va o chua biét, thi ching dugc udc lugng tit da lieu.

bé vé dod thi nay diing menu Stat > Control Charts > Xbar

Vi du 2: D6 thi ki€m soat: Trung binh ctia Qua trinh

Dya vao vi du 1. Mot tiém tap hda 16n c6 mot may d€ can va goi thit.
Mot bd phan diéu chinh trén may cho phép ngudi van hanh d6 day
cac bao v4i trong lugng khac nhau. Giad st ngudi van hanh diéu chinh
méy dé d6 cédc bao vdi trong lugng 1 pound (= 450 gram). D€ giam sat
qua trinh d6, ct mbi 15 phit ngudi van hanh chon ngdu nhién mot
mau gdm 5 bao. Trong lugng cda 20 mau dugc cho trong bang dudi
day. Hay xay dung va dién dich d6 thi X - chart, dung da lieu dé€ udc
lugng p va o. Hay diung tat cad ki€u ki€ém tra cho nhiing nguyén nhan
ddc biét cua su thay dgi.
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1.01
1.05
1.09
1.01
1.03
1.07
0.99
0.87
0.99
1.02
0.94
0.98
1.05
0.95
1.06
1.06
1.09
1.02
1.10
1.08
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Loi giai:

1.03
1.05
1.03
1.07
0.99
1.03
1.00
1.00
0.93
1.02
1.09
0.98
1.00
0.97
0.99
1.03
1.09
1.01
0.99
0.91

1.00
1.05
0.97
1.07
0.92
1.00
1.09
1.03
1.01
1.00
1.06
1.05
1.03
1.06
1.00
1.03
1.17
1.04
1.05
0.94

Chuong 4: Kiém soét qud trinh

Trong luong cua cac bao (pound)

1.06
1.04
1.04
1.07
1.00
1.04
0.97
1.05
0.95
1.02
1.05
1.00
1.14
1.00
0.98
1.01
1.05
0.98
0.96
0.97

1.02
1.08
0.96
1.11
1.04
0.99
1.03
1.07
0.96
0.93
1.01
1.07
1.09
1.08
1.01
1.09
0.89
1.08
1.10
0.98

Dt lieu dugc luu trong file Weight-5.mtp; trong luong

ndm trong cot C1 dén C5. Mdi hang ctia bdng tinh Minitab cho biét 5

quan st trong mot mau.

Diung menu Stat > Control Charts > Xbar

Chon Subgroups across rows of:
Nhan Select chon céac bién tu C1-C5

Nhan Tests, chon Perform all eight tests; nhan OK.
Nhan Annotation, chon Title, danh tiéu dé do thi ‘Dd thi kiém soat
trong luong bao’, format font VNI. OK

Xbar Chart
o1 Data are arranged as Tests... |
E% € Single column: | =
o Estimate...

5 Subgroup sizes)

[use a constant oran 1D column]

& Subgroups across rows of:

C1-C5

Historical mean: [optional]
Historical sigma: [optional)

Estimate Parameters BY Groups in... |

S Limits...
Stamp...
Options...

Annotation
Frame |E|
Regions |E|

Cance

Tests

Tests For Special Causes [default definitions)
@ Perform all eight tests;
i~ Choose specific tests to perform
¥ One pointmore than 3/sigmas from centerline
I=| Nine points in a row on same side of centerline
7| Bix points inja row, all increasing or all decreasing
I=| Eourteen points in a row, alternating|up and down
I=| Tawo  out ofithree poinis more than 2 sigmas from center fine [same side]
I=| FFour out of five points more than 1 sigma from centerline [same side]
I™| Kifteen points in a row within: 1l sigma of center line [either; side]

I=| Eight points in a ros more than 1 sigma from eenter line [either side]

Help [ e ]

Cancel |
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Chuong 4: Kiém soét qud trinh

Do thi kiém soét trong luong bao

1.10
UCL=1.091

=
© Y A 7‘\)4 Mean=1.022
: \V ~
S 1.00
n

095 — LCL=0.9531

0 10 20
Sample Number

Chiing ta thdy khong c6 nguyén nhan dic biét nao cda sy thay doi
trong d6 thi X - chart. Qua trinh d6 khong ndm ngoai sy kiém soat.
Céc gidi han kiém soat c6 thé dugc dung d€ gidm séat dau ra tiép theo
cia qué trinh.

4.5 PO THI KIEM SOAT SU PHAN TAN CUA QUA TRINH

Do thi ki€m soat sy phan tdn cda qud trinh thudong vé trudc dob thi
trung binh X - chart. DO thi S-chart giam sat sy phan tan, dugc do
bing do léch chudn. Sy phan tadn cda qué trinh sdn xudt ndm trong su
ki€m soédt néu tat cd do lech chudn cia mau rdi vao pham vi gidi han
ki€m soat va khong c6 nguyén nhan dic biét nao cia sy bién déi dugc
phét hién.

D6 Thi Ki€m Soat P6 Léch Chuian Cta Qua Trinh

Lénh nay s& v& mot db thi kiém soat ctia cac do lech chudn. Khi dung
lenh chd y cach khai bao vé6i truong hgp cac phan nhém dugc luu
trong cot hay l1a hang. Néu cdc phan nhém dugc luu theo cot thi khi
nhap da lieu cdt phai kem theo 1 hing s6 hodc cdt dinh ro kich thudc
mau.

Gia tri u6c luong mac nhién cda sigma la trung binh cia cac do léch
chudn cac phan nhom. Ban c6 thé nhap mot gia tri SIGMA qué khd.
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Chuong 4: Kiém soét qud trinh
bé vé do thi S-chart dung menu Stat > Control Charts > S

Ngoai db thi S, dd thi R-chart ciing gidm sat sy phan tdn ctia qué trinh,
dugc do biang khodng (range) cia cdc mau. Khodng 1a su chénh léch
gitta gid tri 16n nhdt va nhé nhat trong méi mau. Sy phan tan cda qua
trinh nam trong sy kiém soat khi tit cd cdc khodng cia mau nam trong
giGi han ki€m soat va khong c6 nguyén nhan dic biét cia sy bién doi
dugc phét hién. Pudng trung tdm cuda R-chart ddt tai gid tri trung binh
cda cac khodng g, va gidi han kiém soat trén va dudi dat tai gia tri pugr
+ 30r. Néu chua biét thi pur va or dugc udc lugng tur dit lieu mau.,

D6 Thi Ki€m Soat Khoang Caa Qua Trinh

Lénh nay sé v&@ mot do thi kiém soét cac khodng cia mau. Luu y céc
cach khai bdo lénh cho truong hop da lieu duge x€p theo cot va theo
hang.

P& vé d6 thi R-chart diing menu Stat > Control Charts > R

Vi du 3: D6 thi ki€m soat sy phan tan cta qua trinh

Dya vao vi du cda qué trinh d6 day va can bao thit trong vi du 2
trudc. MOt tiem tap hda 16n c6 mot may dé can va goéi thit. Ct mdi 15
phit ngudi van hanh chon ngau nhién 5 bao dé can. D liéu cho trong
vi du 2. Hiy xdy dung va dién dich mot d6 thi S va mot dd thi R.

Loi giai: L&y di lieu luu trong file Weight-5.mtp. Céc quan sat cta
mau dugc x&p theo hang cia cac cot tir C1 dén C5.

Kiém sodt do léch chuan:

Vao menu Stat > Control Charts > S

Chon Subgroups across rows of:

Chon céc bién tu C1-C5;

Nhan Tests, chon Perform all four tests; OK.

Nhin Annotation, chon Title, nhap tén do thi ‘Do léch chuidn cia
trong luong’, format font VNI. OK.
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Chuong 4: Kiém soét qud trinh

S Chart [X] Tests
E; Data are arranged as Tests... | Tests For Special Causes
c3  Single column; | — @ Perform ail four tests
gé Subgroup sizes — £~ Choose specific tests to perform
[use a constant or an | D column) S Limits... ¥ One pointmore than 3isigmas from center line
Nine points in a rowlon same side of center ling
@ Subgroups across rows of: Stamp... I™ Nine p N -
. I Bix poinis in a row, alllincreasing on all decreasing
C1-C5 =1 Options... L .
I Eourteen points i ajsow, alternating up and dowi
I
Annotation E
Help oK | Cancel
Frame El
Historical sigma: [optional] Regions El

Selent
e |

Help | Estimate Parameters BY Groups in... | Cancel |

Do 1éch chuin cia trong lugng

.
0.10 —| i UCL=0.09871
>
()]
@ /\
: .
o 005 — A A S=0.04725
ol % Y
&
(3]
n
0.00 —| LCL=0

I T T
0 10 20

Sample Number

TEST 1. One point more than 3.00 sigmas from center line.
Test Failed at points: 17

Do thi dang S cho thdy su phan tdn cda qué trinh nam ngoai sy ki€ém
soat. Mot ki€m tra bi vi pham & mau s6 17 do ¢6 do léch chuédn 16n
hon mot cach bat thudng.

Kiém sodt khodng:

Vao menu Stat > Control Charts > R

Chon Subgroups across rows of:

Chon céac bién tu C1-C5;

Nhan Tests, chon Perform all four tests; OK.

Nhan Annotation, chon Title, nhap tén d6 thi ‘Khodng cia céc trong
lugng’, format font VNI. OK.
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Chuong 4: Kiém soét qud trinh

Khoang ctia trong lugng

0.3 —

sk —

UCL=0.2516

o1 \/\/V/\//\/\\J ;/ R-0.119

0.0 — LCL=0

0.2 —

Sample Range

T T T
0 10 20

Sample Number

TEST 1. One point more than 3.00 sigmas from center line.
Test Failed at points: 17

Do thi R ciing cho thdy rang su phan tdn qud trinh ndm ngoai sy kiém
soat. Kiém tra nay cting that bai ngay tai mau s6 17 giong nhu d6 thi
S. Ngudi van hanh may nén xac dinh nguyén nhan gay ra su chénh
léch trong luong trong mau 16n mot cach bat thudng.

Luu j: DJ thi trung binh (Xbar) va do thi do 1éch chudn (S) hodc khodng cé
thé vé cung mot lic bang cich ding menu Stat > Control Charts > Xbar-S
hodc Stat > Control Charts > Xbar-R.

5.5 PO THI KIEM SOAT PHAN TY LE: P-CHART

D6 thi P gidm st mot tinh chat dinh tinh clia mot qué trinh, vi du nhu
ty 18 cia sdn pham khong phu hop (nonconforming) hay khuyét tat
(defective). DS thi chi ra ty 1é ctia khuyét tat dugc quan séat trong céc
mau thu thap theo thoi gian.

Puong trung tam 1a p, ty 1& khuyét tat cia qua trinh. Gigi han kiém
soat trén va dudi la

UCL = p+3{yp(l-p)/n LCL = p-3\pd-p)/n
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Chuong 4: Kiém soét qud trinh

Trong d6 n 1a kich thudc mau. Vi 0 < p <1, UCL s& 14y bang 1 néu gia
tri tinh todn ctia UCL 16n hon 1, LCL s& cho bdng 0 néu gia tri LCL
tinh todn nhé hon 0. Néu p chua biét thi sé udc lugng tur dd lieu mau.

Do Thi Ki€m Soat Ty Lé

Lénh nay sé vé dd thi P vé ty 1& sdn phdm khong phu hgp. Cot cia di
lieu chita s6 sdn pham khuyét tat hay khong phtt hgp trong cdc mau.
Mot hang s6 hay cot dinh rd kich thudc mau. Néu E 1a mot hang s6,
moi mau déu c6 kich thudc 1a E. Néu E la mot cot, cac s6 trong cOt
xac dinh cac kich thudc mau.

Pé vé doé thi vao menu Stat > Control Charts > P

Vi du 4: D6 thi P: Ty 1é ctia Qua trinh

B0 phan quan ly hang khong lién bang lién tuc gidm sdt cdc chuyén
bay ctia cdc mdy bay, mdi quan tam dic biét la ty 1& cdc chuyén bay
khong dung gid. Trong qua khd, khodng 30% cac chuyén bay khong
dén dung lich trinh trong vong 15 phut va dugc x€p loai la bi tré gio.
Gid st mot hang hang khong 16n c6 ty 1 tré chuyén 30% phat dong
mot chuong trinh gidm chuyén bay tré. D€ gidm sat sy thanh cong cia
chuong trinh, hang hang khong chon ngau nhién 25 chuyén bay mdi
ngay trong 28 ngay va ghi nhan s6 chuyén tré sau day. Hay xay dung
va dién dich d6 thi P vé ty 1é cda céc chuyén bay tré.

Ngay 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Sotrée 12 6 8 6 13 8 10 6 9 7 3 5 11 7

Ngay 15 16 17 18 19 20 21 22 23 24 25 26 27 28
Sote 3 4 7 7 9 6 5 7 2 7 3 2 4 5

Loi gidi: D@ lieu luu trong file Airline.mtp. S6 chuyén tré luu trong cot
Delays. Kich thudc mau la n = 25 cho mdi ngay va ty & qud khu p =
0,3 dugc chi r6 trong hop thoai.

Vao menu Stat > Control Charts > P
Chon bién Delays vao 6 Variable:
Nhap gia tri 25 vao Subgroup size:
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Chuong 4: Kiém soét qud trinh

Va gia tri 0.3 vao Historical p:

Nhan Tests, chon Perform all four tests;

Nhan Annotation, chon Title, nhap tiéu dé ‘Ty 1é chuyén bay tré hang
ngay’. Nhan OK.

P Chart B[ Tests =]
-t Delays Falnle Delays Tests... | Tests For Special Causes
— Estimate @ Pladuron <ll Tty 65
Casubarcueizc < = " Choose specific tests to perform

" Subgroups in: SL!L‘SI ¥ One point more than 3/ sigmas from center line
Stamp... I=| Nine poinis inia row on same side of center line

Options... I Bix points in a row, alllincreasing or allldecreasing

Historical p: IH— {optional] = Eourteen points in a rows, alternating up and| down
Annotation El
Frame El Help | 0K I Cancel
Regions El
e ]
Help | Estimate Parameters BY Groups in... | Cancel |

Ty 1& chuyén bay tré hang ngay

0.6 —

UCL=0.5750

o /\MA A
T vv\[\/\/\/

0.0 —

Proportion

LCL=0.02505

I I I I
0 10 20 30

Sample Number

TEST 2. 9 points in a row on same side of center line.
Test Failed at points: 28

Do thi P cho thdy chuong trinh cda hiang hang khong dem lai k&t qua
1a s6 chuyén bay tré c¢6 khuynh hudng giam theo thdi gian. Tuy nhién,
khuynh huéng nay khong ti€p tuc vao ngay cudi cuing (tha 28), vi khi
thé hién ty 1¢ chuyén tré gidm dua theo ty 1& qua khat 30% thi kiém tra
s6 2 bi vi pham.

145



Chuong 4: Kiém soét qud trinh

4.6 PO THI KIEM SOAT SO LUGNG KHUYET TAT: C-CHART

Do thi C giam sat s6 khuyét tat trén mdi sdn phdm. S6 khuyét tat c
chita trong moi sdn phdm dugc gid thi€t c¢6 phan phoi xac suét Poisson,
v6i gid tri trung binh p. Pudng trung tam dat tai gid tri cho biét s6
trung binh khuyét tat trén moi sdn phdm, va gidi han kiém sodt trén
va dudi ddt tai gia tri 30 trén va dudi duong trung tam.

Do Thi Ki€m Soat S6 Lugng Khuyét Tat

Lénh nay vé do thi kiém soat s6 lugng khuy#ét tat trong moi mau. Cac
mau khuyét tat dugc gid thiét c6 phan phoi Poisson vdi tri trung binh
la w.

Dé vé dd thi vao menu Stat > Control Charts > C

Vi du 5: D6 thi C: S6 khuyét tat

Mbi gid, mot nha may san xudt xe hoi chon chi€c xe hoan tat ké ti€p
trong mot day chuyén sdn xudt, va dém s6 10i son trén bé mit xe. K&t
qué sau mot thdi doan 20 gid cho nhu sau. Hay xay dung mot do thi
ki€m soat d€ gidm sat chdt luong cda be mit son.

Gio 1 2 3 4 5 6 7 8 9 10
S6 khuyét tat 11 14 10 8 3 9 10 2 5 6

Gio 11 12 13 14 15 16 17 18 19 20
S6 khuyét tat 12 3 4 5 6 8 11 8 7 9

Loi gidi: Dt lieu dugc luu trong file Auto.mtp. S6 khuyét tat luu trong
cOt c6 tén Defects. D6 thi C sé gidm sat s6 khuyét tat cho mdi xe hoi

Vao menu Stat > Control Charts > C

Chon Defects vao 6 Variable:

Nhan Tests, chon cd 4 kiéu kiém tra;

Nhan Annotation, chon Title, nhap tiéu dé, nhan OK.
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15

10

Chuong 4: Kiém soét qud trinh

S& khuyét tat son trén xe hoi

/\ﬂ/\ /\\/
VL

I
10

Sample Number

20

UCL=15.79

C=7.55

LCL=0

T4t cd 20 quan st déu ndm trong gidi han kiém soat. Cac ki€u kiem
tra thong ke dé giam sat chat lugng bé mit son da khong phat hién bat
ky dang bién ddi ddc biét nao. Qué trinh cho thdy ndm trong su ki€ém

soat.
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Chuong 4: Kiém soét qud trinh
BAI TAP

4.1. Tai mOt nha médy dong chai cola, méi ngay mot ky thuat vién
ki€m soat chat lugng 18y mau ngdu nhién mot chai da hoan tat
tit day chuyén sdn xuat va ghi nhan trong lugng cta chai, trong
lugng do bang ounces (1 ounce = 28 g). Viéc 1dy mau dugc thuc
hién trong 20 ngay. Dt liéu cho trong bdng sau. Hay xay dung
mot do thi kiém soat cho loai quan sat riéng 1&, diing ca 8 loai
ki€m tra. Qud trinh ¢ ndm trong sy kiém soat hay khong? (file:

Cola.mtp)
Day Weight Day Weight
1 5.6 11 6.2
2 5.7 12 59
3 6.1 13 52
4 6.3 14 6.0
5 52 15 6.3
6 6.0 16 5.8
7 5.8 17 6.1
8 5.8 18 6.2
9 6.4 19 53
10 6.0 20 6.0

4.2. Mot may dong gbéi mot loai ngld c6c khd an nhanh, may nay
dugc 1dp dat dé d6 day mot hop 300 inch khéi (1 inch = 2.5 cm)
véi 20 ounces ngii coc (1 ounce = 28 g). Nha sdn xudt mudn gidm
sat trong lugng va thé tich ctia qua trinh déng go6i. Bang sau cho
thdy da lieu cda 20 mau, mdi mau 14y mot ldc 3 hop. (File:

Cereal.mtp)
Trong lugng Thé tich
Sample Wtl Wt2 Wt3 Vol.1 Vol2 Vol3
1 20.0 19.9 19.9 284 280 275
2 201 199  20.0 279 279 282
3 20.0 19.8 19.9 281 279 277
4 19.9 19.9 19.9 280 279 276
5 20.1 204  20.0 285 287 276
6 20.3 20.2 20.0 285 284 284
7 201 207 199 282 294 278
8 20.0 19.9 20.2 278 279 286
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10
11
12
13
14
15
16
17
18
19
20

Chuong 4: Kiém soét qud trinh

202 204 20.0 281 287 280
202 20.2 20.3 280 283 286
20.0 19.8 19.8 278 277 275
20.0 20.0 20.1 283 276 281
20.0 19.5 20.0 275 272 284
19.9 20.1 19.9 279 283 274
19.9 20.1 20.1 275 281 282
19.8 19.9 20.1 281 277 280
20.1 20.1 20.3 283 287 283
19.9 20.1 20.1 276 283 280
20.0 20.2 20.2 277 277 281
20.2 20.1 20.1 282 279 282

Hay xay dung va dién dich cdc d6 thi S va cac d6 thi R
cho trong lugng va thé tich cia ngi coc trong cic goi.
Do thi x trung binh dugc vé chi khi sy phan tan cda qua
trinh ndm trong sy kiém soat. Trong trudng hgp nay cé
nén vé dd thi x trung binh cho trong lugng va thé tich
cda ngii coc trong go6i hay khong? Néu co, hdy vé cac dob
thi. Khi vé hay xét tdt cd 8 loai ki€m tra cho dang thay
déi cia qua trinh.

Hay vé dd thi trong lugng doi véi thé tich (hay nguoc
lai). Tinh hé s6 tuong quan. C6 mo6i quan he gitia 2 bié€n
nay hay khong? (Sinh vién trd 16i cdu nay tham khao
thém kién thic Phin Tich Hbi Qui)

4.3. Dt ligu sau dugc thu thap d€ giam sat lugng cia mot loai nudc
cola udng kiéng doéng trong chai loai 16 ounces. Trong 24 tiéng
dong ho, cit mbi ti€ng 14y lien tuc 4 chai. (File: DietCola.mtp)

Gio Lugng Cola do duogc Gio Lugng Cola do dugc

1 16.01 16.03 15.98 16.00 13 15.96 16.00 16.01 16.00
2 16.03 16.02 15.97 15.99 14 15.98 16.01 16.02 15.99
3 15.98 16.00 16.03 16.04 15 15.99 16.03 16.00 15.98
4 16.00 16.03 16.02 15.98 16 16.02 16.02 16.01 15.97
5 15.97 15.99 16.03 16.01 17 16.01 16.05 15.99 15.99
6 16.01 16.03 16.04 15.97 18 15.98 16.03 16.04 15.98
7 16.04 16.05 15.97 15.96 19 15.97 15.96 15.99 15.99
8 16.02 16.05 16.03 15.97 20 16.03 16.01 16.04 15.96
9 15.97 15.99 16.02 16.03 21 15.99 16.03 15.97 16.05
10 16.00 16.01 15.95 16.04 22 15.98 15.95 16.07 16.01
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15.95 16.04 16.07 15.93 23 15.99 16.06 15.95 16.03
15.98 16.07 15.94 16.08 24 16.00 16.01 16.08 15.94

a. Hay xay dung va dién dich d6 thi S, R, x trung binh, st
dung céc thong s6 clia qua trinh 14 p = 16 ounce va ¢ =
0,05

b. Hay xay dung va dién dich d6 thi S, R, x trung binh, s&
dung dt ligu dé udc lugng p va o. So sanh cac doé thi
nay vdi cac dd thi trong phan a.

Mot cong ty dién ti sdn xudt man hinh mdy tinh. Mdi ngay, 50
man hinh mdy tinh dugc chon ngdu nhién dé xem sd man hinh
bi khuyét tat, viec nay dugc thuc hién trong 21 ngay. Bang sau
cho bi€t s6 man hinh bi 16i méi ngay. Hay xay dung va dién
dich dd thi P cho qué trinh sdn xuat. (bai nay khong c6 file, sinh
vién ty nhap di liéu)

Ngay 1 2 3 45 6 7 8 9 10 11
S6 man hinh khuyéttat 3 7 4 2 1 4 4 6 1 5 7
Ngay 12 13 14 15 16 17 18 19 20 21

S6 man hinh khuyéttat 15 7 4 3 3 8 7 2 5 4

Ldi in &n dugc phat hién trong nhiéu cuén sach. Bang sau cho
biét tng s6 16i in &n trong 10 trang sdch dugc chon ngau nhién
duogc thuc hién tr 25 cudn sdch mdi xuat ban bdi mot nha xuat
ban. Hiay xay dung va dién dich do6 thi C ddi véi s6 16i trong 10
trang cia mot cudn sach. Cac gidi han kiém soat thu dugc c6 thé
dugc dung cho dit liéu tuong lai hay khong? Hay gidi thich. (bai
nay khong c6 file, sinh vién ty nhap di lieu)

7 8 9 10 11 12 13

Cubn sach 1 5 6
4 7 8 12 9 9 8 5 5

2 3 4
S616iin 7 6 6 7

Cuénsach 14 15 16 17 18 19 20 21 22 23 24 25
S616iin 9 8 156 4 137 8 156 6 10
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Dua vao bai s6 5. Bang sau cho biét 16i in &n cda moi cudn doi
véi 25 cudn sédch dugc chon tiép theo. Hay thém nhiing da liéu
nay vao dd thi C da vé trong bai 5. Hay s& dung di lieu tir 25
cudn sich dau tién d€ xac dinh cdc gidi han ki€m sodt. Qua trinh
CO CON trong sy kiém soat hay khong?

Cudn sach 26 27 28 29 30 31 32 33 34 35 36 37 38
S616iin 7 134 5 9 3 4 6 7 14 18 11 11

Cudn sach 39 40 41 42 43 44 45 46 47 48 49 50
S616iin 11 8 10 8 7 16 13 12 9 11 11 8

Mot nha sdn xudt cadc § dia cing lién tuc theo déi cic 6 dia dé
tim v&t ran nut trén bé mat luu trid. Cac vét ran nit s& lam gidm
khong gian luu trit cda dia. Mdi gid mot dia cing sé dugc chon
va xdc dinh s6 ran ndt. Bdng sau cho biét két qua cia 50 mau.
(File: DiskDrives.mtp). Hay xay dung va dién dich d6 thi C déi
V@i s6 vEt nit ciia moi 6 dia

Miu 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
S6vét 8 11 7 11 10 10 8 9 6 14 11 8 11 9 18

au l6 17 18 19 20 21 22 23 24 25 26 27 28 29 30

6vét 13 7 14 8 9 17 11 12 12 16 10 20 13 12 22

au 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

ovét 14 8 12 6 11 6 10 9 8 10 13 11 9 14 15

Adu 46 47 48 49 50

6véet 11 12 11 6 13
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