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CHUONG 6: XU LY VA PHAN TiCH DU LIEU
1. Kiém tra dir liu (Explore)

Cong viée dau tién rat quan trong va can phai thuc hi¢én mot cach can than trudc
khi di vao cac budc mo ta hay cac phan tich thong ké phirc tap sau nay 1a tién
hanh xem xét dit liéu mot cach can than. SPSS cung cap cho cong cu Explore dé
xem xét va kiém tra dir li€u:

- Phét hién céc sai sot

- Nhan dang dir licu dé tim phuong phap phan tich thich hop va chuan bi

cho viéc kiém tra gia thuyét

Pé nhan dang va phat hién sai sot trong dir liéu, ta c6 ba cach hién thi dit liéu
nhu sau

- Biéu d6 Histogram

- S0 d6 canh va 14 Stem-and-leaf plot

- So dd hop Boxplot
bé ude lugng cac gia dinh dugc dung cho viéc kiém nghiém cac gia thuyét, ta
dung cac phép ki€ém tra sau:

- Kiém tra levene: Kiém tra tinh dong déu cua phuong sai

- Kiém tra K-S Lilliefors: Kiém tra tinh chuén tic cta tong thé, xem dir

liéu c6 dugc lay tr mot phan b chuan hay khong

Chung ta thuong dung gia tri trung binh sb hoc dé wdc luong do hoi tu cua dir
liéu. Tuy nhién vi gié tri trung binh bi anh huc"mg boi tat ca cac gia tri quan sat.
Pé giam thiéu nhitng anh hudng cia céac gia tri bét thuong (qué 16n hodc qua
bé), nguoi ta thudng loai bd cac gia tri 16n nhat va cac gia tri nho nhét (Outliers)

theo cung mot ty 1€ nao d6. Khi do gia tri trung binh dugc goi la gia tri trung
binh gian lugc (Timmed-mean).

Mot cach 1am khac 14 gan cac trong sd khac nhau cho cac gia tri quan sat tuy
theo khoang cach cua né dén gia tri trung binh, cang xa trong s6 cang nho. Cac
trong sO nay goi la M-estimators. C6 4 loai trong s6 la Huber, Turkey, Hampel,
va Andrew. Dya vao trong sb nay ta udc lugng lai gia tri trung binh cho dit ligu.
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Pé kiém tra dit liéu, chon trén menu Statistic/Summarize/Explore... dé mé hop
thoai Explore nhu Hinh 6-1:

+ Explore

.m ~ | [lependent Lizt: 0k
@ City [areas)

[B) add Paste

& Tuni [q1] Beset
> Gioi tink [g2] Eactar List:
Cancel

@ Soxe may zo huu |
@ qa_1 Help
#ga 2

@ Q9.3 Label Cazez by:
i -~ |

— Dizplay

ElEfE):]- 8

= Both ™ Statistics ¢ Plots ﬁtatistics...l Flats... | Options... |

Hinh 6-1

Céc bién trong tap dif liéu xudt hién trong hdp bén trai. Chon mot hay nhicu bién
dua vao 6 Dependent list, cac bién can quan sat s& duoc liét ké rong 6 nay.
Chung ta ciing c6 thé tach cac quan sat thanh cac nhom nho riéng biét dé kiém
tra dua vao cac gia tri cua cac bién kiém soét s& dugc dua vao 6 Factor List. Vi
du nhu kiém tra bién mirc d6 dénh gia néi chung dira vao bién nhén hiéu dang sir
dung. C6 thé 1an ra cac quan sat ndy bang cach gan nhin cho né bang gia tri cua
mat bién nao do, bién nay s& dugc dwa vao trong 6 label cases by. Vi du muén
biét nhiing gia tri di thudng trong bién muc do danh gia noi chung theo nhan
hi¢u TV dang dung. Ta gan nhan cho cac quan sat nay bang cac gia tri trong bién
so bang cau hoi. Liic nay néu co cac gia tri di thuong ta dé dang lan ra nd bang
sO bang cau hoi kém theo

O Display, cho phép chung ta chon cach hién thi lfét qua, cac tham so6 thong ké
(Statistic), hoac do thi (Plot), SPSS mac dinh 1a hién thi c4 hai
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Str dung cong cu Statistics cho phép ta lya chon cac théng ké hién thi nhu hop
thoai Hinh 6-2:

Explore: Statistics |

Confidence Interval for Mearn: |35— oA
[T M-estimators
[ Outliers
[ Peicentiles

Enntinuel Cancel | Help |

Hinh 6-2
- Descriptives: Cho phép ta hién thi cac gia tri thong ké nhu gia tri trung
binh, khoang tin cay, trung vi, trung binh gian lugc, gia tri nho nhat, 16n
nhat, khoang bién thién, cac bach phan vi

I4
A

- M-estimators: Hién thi cac gi4 tri trung binh theo 4 loai trong s6
- Outliers: Hién thi cdc quan sat c6 5 gia tri nhd nhét va 5 gia tri 16n nhat,
goi la Extreme Values
- Percentiles: Hién thi cac gia tri bach vi phan
St dung cong cu Plots (Hinh 6-3), dé lwa chon hién thi dang d thi (Histogram),
biéu do chinh tac, cac phép kiém tra vé phan phoi chuan, tinh dong déu cua
phuong sai
Hinh 6-3
Explore: Plots

— Bowplats—————————~ Descriptive Continue
% Factor levels together | W Stem-and-leaf

: Cancel
i~ Dependents together | T Histogram

™ Mone Help

ddi],

[ Momality plots with tests
—Spread ve. Level with Levene Test
& Mong

= Power estimation

" Transformed F'u:uwer:INaturaI log "I

 Unbransformed

- Boxplots: Diéu kién dé hién thi ciia Boxplots 1a ta phai dang quan sat
nhiéu hon mgt bién phu thudc (hién thi trong 6 dependent list).

0 Factor levels together dua ra mot hién thi riéng biét cho mdi

bién phu thudc. Trong pham vi mgt hién thi, Boxplots dugc
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hién thi cho mdi mot nhom dugc phan ra theo gié tri cta bién
diéu khién (factor variable). Dependents together dua ra mot
hién thi riéng biét theo mdi nhom dugce phan theo cac gia tri
trong bién diéu khién. Trong pham vi cua hién thi, boxplots
duoc dua ra 1an luot cho mdi bién phu thudc

- Descriptive: Cho phép lua chon hién thi dang d6 thi Histogram hay dang
canh 14 (stem-and-leaf plots)

- Normality plots with tests. Pua ra cic dang d6 thi vé phan phdi chuan.
Pong thoi cung cap mot kiém nghiém thong ké Kolmogorov-Smirnov
statistic, voi muc tin cdy Lilliefors dung dé kiém nghién tinh chuan cua
phan phdi miu dang quan sat. Mot kiém nghiém khac 13 théng ké
Shapiro-Wilk dugc sir dung cho mAau c6 kich cé nhé hon hodc bang 50
mau.

- Spread vs. Level with Levene Test. Cho phép chung ta kiém tra tinh
dong déu cua phuong sai giita cac mau trong dir lidu gbc hay dit licu da
dugc bién doi. Bé thyuc hién phép thong ké Levene doi hoi phai co khai
bao bién diéu khién trong khuodn Factor lists, Thong thudng ta thudng
lam viéc trén dit liéu gbc do d6 lya chon Untransformed trong khung
Spread vs Level with Levene test

Kiém nghiém Kolmogorov-Smirnov (Lilliefors)

Kiém nghiém Lilliefors 12 mot dang kiém nghiém Kolmogorov-Smirnov,
dung dé kiém nghiém tinh chuan tic ciia mot mau hay hai mau. Véi gia tri
sig. nho hon mirc y nghia (0.05) la két qua bac bo gia thuyét phan phdi miu
l1a phan ph01 chuan Phép kiém nghiép Shapiro-Wilk chi dung trong nhiing
truong hop sé6 mau nho hon 40.

Kiém nghi¢ém Levene

Trude khi di vao cac kiém nghiém trung binh ta cin phai tham khao mét
kiém nghiém khac ma két qua cta no 1a rat quan trong cho cac kiém nghiém
trung binh sau nay. Kiém nghiém Levene 1a phep kiém nghiém tinh dong
nhat cua phuong sai. O day ta kiém nghiém gia thuyét cho rang phuong sai
cua gilra cAc mau quan sat la bang nhau. Kiém nghiém cho ta két qua Sig.
nho6 hon muc tin cdy (5%) ta két luan khong chap nhan gia thuyét cho rang
phuong sai mau thi bang nhau. Chu y trong mot s kiém nghiém nhu
ANOVA, kiém nghiém t, ... Doi hoi phai kiém nghiém théng ké Levene
trude dé xac dinh tinh can bang hay khong can bang ciia cac phuong sai mau.
Két qua nay s& anh huong dén viéc lua chon cic klem nghiém trung binh
khac (Kiém nghiép trung binh v&i phuong sai mau bang nhau hodc kiém
nghiém trung binh v6i phuong sai miu khong bang nhau)

2. Lap bang phin b tin suit cho bién mot tra 107 (Frequencies)

Cong cu Frequencies st dung cac tham sé thong ké dé mo ta cho nhiéu loai bién,
day cling la mgt cong cu hitu ich dé ta khdo sat dit li¢u tim 161 cho dit ligu.
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Chung ta c6 thé khao sat dir liéu thong qua cac cong cu nhu: Tan sudt xut hién,
phan trim, phan trim tich lily. Ngoai ra né con cung cap cho ta cac phép do
luong thong ké nhu do tap trung (central tendency measurement), do phan tan
(dispersion), t&r phan vi (Quartiles) va cac bach phan vi (percentiles), phan phi
dir li€u (distribution).

Lap bang nay ngoai viéc tom tit dir liéu, nd con gitp ta phat hién nhimg sai sot
trong dit liéu nhu, nhimg gia trj bat thudng (qua 16n hay qua nho) co thé 1am sai
léch két qua phan tich thong ké, nhiing gia tri ma hoa bat thuong do sai sot viéc
nhap liéu hay ma hoa

Dé tién hanh 1ap bang don ta chon cong cu Statistic/sumarize/frequencies ta c6
hop thoai nhu Hinh 6-4:

i Frequencies

Wariable[s]:

K

122ponden A I

& Tinh trang cong vie
& Tinh trang han nha
> Mumber of Brothers eset

& Mumber of Children

aste

LHEE]

@ Age of Respondent =)
@ Sa nam di hoc [ed. Help
4 Trinh do hoc van [¢
T I RS P P, _LI
¥ Dizplay frequency tables
Stahistics. .. | Charts. . | Format. .. |
Hinh 6-4
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Chuyén bién can mo ta sang hdp thoai variable(s, ta c6 thé lya chon nhiéu bién
can quan sat cung mot ltc.

Cong cu Charts dugc dung dé v& dd thi cho dit liéu, va cong cu Format dugc s
dung dinh ra ki€u hién thi cua dir li¢u, theo thur ty tdng dan hodc giam dan.

Cong cu statistics dé truy suét hop thoai nhu Hinh 6-5. Trong hop thoai statistics
nay s€ bao gom cac cong cu dé do ludng cac gid tri théng ké cua dir liéu nhu vi
tri twong ddi ctia cac nhom gia tri hay con goi 14 cac phan vi, mat do tap trung va
phan tan cta dir liéu, nhitng dic tinh vé phan phdi cua dit liéu (Distribution)

Hinh 6-5
Frequencies: Statistics E3
— Percentile Yalues——— ~ Central Tendency
C I™ Mean Cancel |
I~ Cut paints fDlI equal groups ™ Medan Help |
™ Percentilefs]: I [ Mode
&dd [ Sum
Change
_Demove | [ Walues are group midpoints
— Dispersion — Distnbution
[T Std. deviation T Minimurn [ Skewness
[~ Wariance ™ Magimurn I
I™ Range [~ S.E. mean

- Gia tri bach phan vi (percentile values): Dugc dung dé xac dinh cac
ranh gioi tuong dbi cua cac nhom tir mau quan sat, diéu luu ¥ 1a dir licu
can quan sat di dugc xap xép thep thir tu tir thap dén cao.

0 Ta c6 cong cu phan nhanh dif liéu thanh 4 phan bang nhau goi
1a t&r phan vi (quartiles).

0 Hoidc ta c6 thé chia dir liéu theo cac phén béng nhau cu thé
bang cach gd s6 phan mudn chia vao cong cu cuts points for
equal groups.

0 Hoic ta c6 thé xem gié trj & phan nhanh cy thé ndo do tir cong
cu percentile(s).

Str dung thanh Add dé x4c nhan sb tht tu phan vi can quan sat, st dung
thanh Remove va Change dé loai bo hodc thay ddi sy xac nhan ban dau.
Vi du nhu di vé6i bién chira céc cau tra 161 truc tiép vé sb tudi cua nguoi
tra 101 trong mot cudc khao sat dan sb (tudi ngudi tra 101 duge ghi truc
tiép tir 18 — 89 tudi) ta c6 thé dung cong cu phan vi dir liéu dé phan cac 4o
tudi nay thanh cidc nhom nhd, vi du nhu ta phan cac do tudi nay bﬁng
phuong phap tir phén vi (quartiles). Luc do tudi ctia nguoi tra 10i s& dugc
phan thanh 4 phan sao cho moi nhom tudi dugc phan chiém 25% s lan
xuét hién (tan suét xuat hién).
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Pic tinh phan phoi (Distribution): C6 hai dai lugng do ludng nhing
dac tinh cia sy phan phoi dir licu la

(1) Hé s d6i xtimg Skewness (Cs) cho ta biét dang phan phdi cua cac gia
tr1 quan sat Standard Error of Skewness cé thé duoc su dung dé kiém
nghiém tinh phan phdi chuan. Mot phan phdi Skewness khong duoc xem
13 phan phdi chuan khi Statndard error ctia né nhé hon —2 hodc 16n hon 2.
Mot gia tri dwong 16n cua Statndard error cho thdy nhanh cta phan phdi
nay dai qua bén phai va nguoc lai mot tri 4m chi ra nhanh cta phan phbi
nay dai qua bén trai

- Cs =0: Cac quan sat dugc phan phdi mot cac doi xing xung quanh

gia tri trung binh

- Cs>0: Cac quan sét tap trung chu yéu vao cac gid tri nho nhat
- Cs <0: Cac quan sat tap trung chi yéu vao céc gia tri 16n nhat

(2) Hé sb tap trung Kurtosis (Cc) dung dé so sanh duong cong quan sat
v0i dang duong cong phan phéi chuan. Standard Error of Kurtosis c¢6 thé
dugce st dung dé kiém nghiém tinh ‘phan ph01 chuan. Mot phan phdi
Kurtosis khong dugc xem 1a phan phdi chuan khi Statndard error cua nd
nho hon -2 hodc 16n hon 2. M¢t gia tri duong 16n cua Statndard error cho
ta biét hai nhanh cta phan phdi nay dai hon nhanh cua phan phdi chuan
va nguoc lai mot tri Am chi ra hai nhanh cua phan phéi ngin hon phan
phdi chuan

- Cc > 0: Cho thdy xu huéng tap trung manh ciia cac quan sat xung
quanh gia tri trung binh

- Cc < 0: Cho thdy duong cong c6 dang hep hon.
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3. Lap biang mo ta (Descriptive)
Str dung Statisticts\Summaries\Descriptives d¢ md hop thoai mo ta thong ké
nhu Hinh 6-6:

v Descnplives

Wariable(z]:

k

H
| %

@ Tinh trang cong wie
& Tinh trang hon rhar
# Mumber of Brothers eset
& Mumber of Childrer |

& Age of Respondent Ll
@ S0 nam di hoe [edu
s Trinh dAn koe wan Hd

aste

I

Help

Flelee

[T Save standardized values az variables Optiaons. .

Hinh 6-6

bay 1a mdt dang cong cu khac céd thé dugc dung dé tom tic dix liéu va chi cho
phép thao tac trén dang dir li¢u dinh lugng (thang do khoang cach va ty I¢).
Puoc dung dé thé hién xu hudng tap trung cia dir liéu (central tendency) thong
qua gia tri trung binh cta cac gia tri trong bién (mean), va mo ta sy phan tan cta
dir liéu théng qua phuong sai va do 1éch chuan. Chuyén cac bién can tom tic vao
hop thoai variables va nhap thanh options dé lua chon cac thong sé thong ké can
mo ta, nhu gia trj trung binh—mean, gia tri toi thiéu, gia trj t6i da, phuong sai va
d6 1éch chuén,... (Hinh 6-7)

Hinh 6-7

i

Fa

—Dlspersmn—” Cancel |
¥ Sid deviaion ¥ Minirum

Hel
[~ Wariance v Magimum _pl

™ Range ™ 5E. mean

r— Digtribution

™ Kurtosis [~ Skewness

— Display Order
& Varishle list
 alphabetic
 Ascending means:

" Descending means

4. Lap bang nhiéu chiéu cho cac bién mét tra 16i (Crosstabs)
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Bang nhiéu chiéu 14 dang bang chéo thé hién tan suat xuat hién ciia mot bién nay
trong mdi quan hé véi mot hay nhiéu bién khac. Bang chéo con cung cap nhiéu
loai kiém nghiém théng ké va do luong mdi quan hé va tuong quan gilra cac bién
trong bang. Cau tric cia bang va loai dir liéu (loai thang do) s& quyét dinh loai
cong cu nao dugc su dung dé do ludong. Ngoai viéc thé hién mdi lién hé giita cac
bién. Bang nhiéu chleu con giup ta phat hién nhiing sai sot trong dir liéu tur viée
phat hién ra nhimg mdi quan hé vo Iy va bat thuong giita hai bién. Chon trén
menu Statistics/Summaries/Crosstabs dé m& hop thoai nhu Hinh 6-8:

Hinh 6-8
Cac bién trong tap dit liéu dugc hién thi bén hdp bén trai. Chon cac bién hang
& Tinh trang cong vie N Paste
< Tinh trang hon rha _I
> Number of Brothers : Beset |
) LCaolurmnl=):
% Mumber of Children Cancel |
Age of Respondent b
& So nam di hoc [edu Help |
& Trinh do koo van [c
& Trink do hoc van ¢ F'regiu:uusl Layer 1 of 1 Mext |
& Trink do hoc van ¢
3 Gioi tink nguoi tra e
@ Chung to [race]
< Tong thu nhap cuall

[ Display clustered bar charts

I Suppress tables

Exact... | ﬁtatistics...l Cells... | Format. ..

dua vao hop Row(s) va cac bién cot dua vao hop Column(s). Thong thuong bién
phu thudc hay bién can quan sat thuong dugc dua va hang (rows) va bién doc 1ap
hay bién kiém soat duoc dua va cot (columns). Vi¢e lya chon cac phan tich theo
cac ty 1& phan trdm, %row va %column ciing nhu %total tuy thudc vao yéu cau
nghién ctru.

Ngoai ra, ching ta c¢6 thé dua thém vao bang chéo cac lop bién diéu khién
(layer) dé tao ra cac bang bién chéo nhleu chiéu. Mbi bang chéo riéng biét s&
duogc tao ra img voi moi gia tri cua mdi bién diéu khién. Mdi 16p diéu khién s&
chia bang chéo thanh nhiéu nhom nhé hon. C6 thé thém tbi da 8 bién dicu khién,
ding cac thanh Next va previous dé di chuyén giita cac bién diéu khién nay.
Viéc dua vao cac bién diéu khién nay cho phép ta xem xét cac mdi quan hé ma
lac ban dau khong thé thiy ngay. Cac cong cu thdng ké s& cho ra cac két qua
riéng biét doi vai timg gid tri cua bién diéu khién.

Cong cu Cells trong hop thoai cho phép ta tinh toan cac hé s6 do ludong mdi quan
hé gitra cac bién do nhu % hang, % cdt, % Total.

Cong cu Exact cung cap cho chiing ta hai phuong phap dé tinh ra mirc d6 tin cay
cho cac phép kiém nghiém sir dung trong bang cheo, hodc cac phép thir phi tham
sO (nonparametric). Hai phuong phdp nay bao gom phuong phép Exact va
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phuong phap Monte Carlo dugc sir dung nhu cong cu dé thu duge nhiing két qua
chinh xéc trong truong hop dit liu cua chiung ta khong dap tng dugc nhiing gia
thuyét can thiét cho mot két qua dang tin cdy khi str dung phuong phap tiém can
tiéu chuan (Standard asymptonic) phuong phap ma kém theo né dir lidu cia
chung ta doi hoi phai thoa mén nhitng diéu kién sau:
- Dit liéu st dung c6 phan phdi chuin, hodc kich ¢ mau phai da 16n
(n>=30)

- Khong ton tai tin suat mong mudn nao cta bat ky gia tri nao trong bang
chéo nho hon 5.

Dbi v6i truong hop dir liéu khong gip duoc nhitmg yéu cau nhu trén. Phuong
phap exact hodc Monte Carlo vé do tin cdy lu6n ludn cho ta két qua dang tin cay
ma khong can quan tam dén kich co mau, phan phdi cia cac quan sat cling nhu
su cAn bang cua dit liéu (cAn bang vé sb luong cac gia tri khac nhau trong bién).
Chon cong cu Exact trong hop thoai Crosstabs ta c6 hop thoai con nhu Hinh 6-9.

Hinh 6-9
SPSS mac dinh 1a st dung phuong phdp tiém can thong thuong (Asymptotic).

ExoctTes |

+ hsymptatic only Continue

™ Monte Carlo

LConfidence level: IEIEI x
Humber of zamples: I'I 0000

™ Ewact

¥ Time limit per test; IE minutes

Exact method will be uzed instead of Monte Carlo
when computational limitz allow.

Cancel

il

Help

Néu ta str dung phuong phap exact hodc mote carlo dé xac dinh tinh do tin cay
thi can chd ¥ cac diém sau:

- Neq ta lya chon phuong phap Monte Carlo, go khoang tin cady mong
muon vao cong cu Confidence level, dong thoi cho biét kich ¢ mau duoc
stt dung. Str dung phuong phép cho ta két qua nhanh hon phuong phap
exact

- Néu lwa chon phuong phap Exact, nhap vao thoi gian gioi han t6i da cho
viée tinh toan cho moi phep thur. Néu 'mot phep kiém nghiém vuot qua
thoi gian gidi han t6i da 30 phut, cach tot hon nén sir dung 1a Moten Carlo
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Cong cu Statistics cho phép ta tinh cac kiém nghiém gia thuyét vé tinh doc lap
cua cac blen va mbi lién hé giira cac cac bién, hé sb twong quan, ciing nhu do
ludng cac moi quan hé d6. (Xem Hinh 6-10)

Crosstabs: Stahizhics

[~ Comelations
—Nommal— Ordinal Cancel |
™ Contingency cosfficient [~ Gamma
[~ Ehi and Cramiir's ¥ [~ Somers'd ﬂl
[~ Lambda [ Kendalls tau-b
™ Uncertainty coefficient [T Kendalls tau-c

— Maominal by Interval [ Kappa
[~ Eta ™ Risk
™ McMemar

[ Cochran's and MantelH aenszel statistics

Tezt common oddz ratio eguals: |1

Hinh 6-10

% Cac kiém nghiém thong ké — kiém nghiém mdi quan hé va twong
quan giira cac bién sir dung trong bang chéo

= Kiém nghi¢p Chi-square:

- La mot cong cu thong ké sir dung dé kiém nghiép gia thuyét cho rang cac
bién trong hang va cot thi doc 1ap voi nhau (Hy). Phuong phap kiém
nghiém nay chi cho ta biét duoc liéu mot bién nay cd quan hé hay khong
v6i mot bién khac, tuy nhién phuong phép kiém nghiép nay khong chi ra
cuong d6 ctia moi quan hé giita hai bién manh hay yéu (néu c6 quan hé),
cling nhu khong chi ra huéng thuan hay nghich ciia mdi quan hé nay (néu
c6 quan hé).

- Pé kiém nghiép tinh doc lap gilra hai bién cot va hang, kiém nghiép Chi-
square s& cho ra cac két qua kiém nghiép nhu sau: Pearson chi-square,
likelihood-ratio chi-square, and linear-by-linear association chi-square
mdi cai s& duoc sir dung trong nhiing trudng hop cu thé

- Theo dinh nghia hai bién trong bang 13 doc 1ap véi nhau néu nhu xac suat
sao cho mot truong hop quan sat (case) roi vao mot truong hop cu thé (vi
du nhu gioi tinh 1a Nam va dang that nghiép) 1a dugc tao ra tlr cac xac
suat bién (x4c sudt cot va xac suat hang). Vi du ta c6 xac suat mot dbi
tuong quan sat 1a that nghiép 1a 35/923. Va xac suat dé do6i tuong quan sat
1a Nam giéi 1a 452/923. Do hai bién 1a doc lap, theo ly thuyét x4ac suét de
mdt truong hop quan sat vira 1a Nam gidi vira 1a That nghiép thi x4c suat
trong truong hop nay phai la (452/923) x (35/923) va bang 0.018. Xéc
suat ndy s& dugc str dung dé udc lugng (estimate) s6 lugng cac truong
hop quan sat mong doi trong ting phan giao nhau giita hai bién trén bang
chéo dudi diéu kién hai bién 13 doc 1ap v6i nhau. Do d6 dé tinh toan dugc
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sO lugng quan sat mong doi 1a Nam gioi va that nghiép ta chi viéc nhan
xéc suat vira tim duoc véi tong sé mau quan sat (0.018 x 923). (Xem bang
phia chéo phia dudi)

Tinh trang cong viec * Gioi tinh nguoi tra loi Crosstabulation

Gioi tinh nguoi tra loi
Nam Nu Total

Tinh Lam viec toan thoi gian  Count 379 308 687
trang Expected Count 336.4 350.6 687.0
cong % of Total 41.1% 33.4% 74.4%
viee Lam viec ban thoi gian  Count 32 94 126
Expected Count 61.7 64.3 126.0

% of Total 3.5% 10.2% 13.7%

Tam thoi khong dilam  Count 8 22 30
Expected Count 14.7 15.3 30.0

% of Total .9% 2.4% 3.3%

That nghiep Count 25 10 35
Expected Count 171 17.9 35.0

% of Total 2.7% 1.1% 3.8%

Khac Count 8 37 45
Expected Count 22.0 23.0 45.0

% of Total .9% 4.0% 4.9%

Total Count 452 471 923
Expected Count 452.0 471.0 923.0

% of Total 49.0% 51.0% 100.0%

Bé kiém nghiém tinh doc 1ap giﬁ:a hai bién, nguoi ta sir dung phan phoi
ngau nhién Chi binh phuong (x ) v6i tham s6 théng ké Pearson chi binh
phuong dé tién hanh so sanh sb lugng cac truong hop quan sat dugc voi
sd lwong cac trudng hop mong doi bang cong thirc sau:

: (©; Ey)
X ZZ

Khi két qua théng ké Chi binh phuong (x*) du 16n (Dua vao Iy thuyét
phan phdi Chi binh phuong véi do tin cay xac dinh, kich cd mau 1a n, bat
tr do-degree of freedom 13 df=(r-1)(c-1)) ta c6 thé két luan bac bo gia
thuyét doc 1ap gitra hai bién (H,). Hodc sitr dung gia tri P (P-value hay
Asymtotic Significance) so sanh véi1 mirc v nghia (Significance level)
thuong 12 & = 0.05 twong tng voi 95% do tin cdy, ta co thé két luan bac
b6 H, khi p-value nhé hon hodc bang murc ¥ nghia va nguoc lai chip nhan
Hy khi p-value 16n hon mirc y nghia.

Tuy nhién dé viéc kiém nghiém nay 1a dang tin cdy thi cc sb liéu trong
bang chéo giita hai bién dang khdo sat phai thoa mian mot sé diéu kién
nhat dinh sau:
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0 Khéng ton tai ¢ bat ky 6 giao nhau giira hai bién co gia tri
mong dgi nho hon 1.

0 Khong vuot qua 20% luong 6 giao nhau giita hai bién dang
khao sat trong bang chéo c6 gia tri nho hon 5 (d6i voi bang

2x2-bang ma mdi bién trong bang chéo chi c6 hai gié tri, phan
tram gio1 han nay 1a 0%)

- Néu khong thoa mén cac diéu kién trén ta phai tién hanh loai bo bét cac
gia tri trong moQt bién ma dir li¢u giao nhau cia né 1a khong dang ké (qua
nho)

- Dé kiém nghiém tinh doc lap giira hai bién cot va hang trong bang chéo,
kiém nghiép Chi-square s& cho ra cac két qua kiém nghiép khac nhau nhu
sau: Pearson chi-square, likelihood-ratio chi-square, va linear-by-
linear association chi-square.

- Théng thuong dé xac dinh moi quan hé giira hai bién trong bang chéo,
vige st dung chi s6 ndo dé kiém nghiém tich doc lap gitra hai b1en phu
thudc vao so lugng cot va hang trong bang, s6 mau nghién ctru, tan sut
xuét hién mong muén ctia mot gia tri trong bién trong diéu kién cta bién
khac, dang do ludng cua cac bién trong bang (dang thang do). Ta co:

0 Duya vao cic hé s6 Pearson Chi-square va Likelihood Ratio ta
c6 thé klem nghiép mdi lién hé giita hai bién ma khong can quan
tam dén s6 luong hang va cot trong bang.

0 Hoic ta co thé dung chi s6 Linear-by-linear association khi ma
cac bién trong bang la bién dinh lugng.

o Dbi v6i dang bang chéo o hai cot va hai dong (2X2 tables) — moi
bién trong bang chi c¢6 hai gia tri, ta dung cic chi s6 Yate’s
corrected chi-square hay con goi 1a Continuity Correction danh
gid mdi twong quan giita hai bién trong bang.

0 Sir dung chi s6 Fisher’s exact test khi ma s6 miu nghién ctru va
cac gia tri mong doi nho, thong thuong ta s€ s dung chi s6 nay khi
mau trong bang nho hon hodc bang 20 hodc tin sudt xuat hién
mong mudn trong mot phan giao nhau giita hai bién trong bang
(cell) nho hon 5.

- Pé két luan mbi lién hé gitra hai bién 1a doc 1ap hay phy thudc vao nhau
(c6 hay khong co twong quan) nguoi ta dya vao Asymptotic Significance
v6i s6 mau da 16n hodc phan phéi 1a phan phdi chuan. bay 1a chi so thong
ké dé do ludong véi mirc ¥ nghia (thuong la 5%) nham dua ra két luan
phan bat hay chap nhén gia thuyet ban dau (Hai bién 13 doc 1ap v6i nhau).
Ta c6 thé két luan gitra hai bién ton tai mot mbi quan hé v6i nhau khi ma
Asym. Sig. nhé hon muc y nghia va nguogc lai.

- Déi véi klem nghi¢ém Chi-square ta chi c6 thé xac dinh giita hai bién co
hay khong ton tai mot mbi quan hé. Tuy nhién dé do ludong cuong do cia
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cac moi quan hé nay doi héi cac cong cu thong ké khac s€ dugce dé cap
sau day.

=  Correlation:

- Dung dé do luong mdi trong quan giira hai bién thir tu hodc khoang cach.
Viéc do luong moi twong quan gitra hai bién thir ty nay chu yéu du vao
hai h¢ sO0 Spearman’s correlation coefficient rho va Pearson correlation
coefficient. Trong do:

O Spearman’s tho dugc dung dé do luong m01 quan h¢ gitra hai bién
thi tu (cac bién nay hau hét déu duoc xap xép tir thap nhat dén cao
nhat).

0 Khi cac bién trong bang 1a cic bién dinh luong ta sir dung hé sb
Pearson correlation coefficient dé do luong moi quan hé tuyén tinh
gifra cac bién nay.

- Céc gia tri ctia hé s twong quan bién thién tir —1 dén 1, ddu cong hodc
tror chi ra huong twong quan gitra cac bién (thuan hay nghich), gia trl
tuyét dbi cua chi s0 nay cho biét cudng do twong quan giita hai bién, gia
tri nay cang lén méi twong quan cang manh.

= Mot s6 do lwdng mdi twong quan khac giira hai bién

e Giira hai bién dinh danh:

Pé do luong mdi quan hé giira hai bién biéu danh. Str dung céac hé sd
Phi (coefficient) va Cramr’s V, Contingency coefficient dé do
ludng néu dua vao két qua kiém nghiém Chi-binh phuong. O day cac
hé s6 nay sé bang 0 néu va chi néu hé sb Pearson chi binh phwong
bang 0. Do d6 nguoi ta sir dung cac thong s6 nay dé kiém nghiém gia
thuyét cho rang cac hé sb nay déu bang 0 - diéu nay tuong duong véi
gia thuyét doc lap gilta hai bién, hay hai bién khong c6 mdi quan hé
v6i nhau. Ta s& tir chdi gia thuyét nay

Phi: Chi dung cho dang bang 2x2 tables, hé sb phi coefficient nay
bién thién tir -1 dén +1. Do d6 hé s6 niy ngoai kha niang chi ra mdi
quan hé va cuong d6 cia mbi quan hé nd con chi ra hudng cua moi
quan hé¢ do

Cramer's V va Contingency coefficient (h¢ sd ngﬁu hién): Dugc st
dung cho bang ma s6 cot va hang la bat ky, gia trl kiém nghiém bién
thién tir 0 dén 1, voi gia tri 0 chi ra khong c6 mdi quan hé giira cac
bién

Ngoai ra con cd cac hé s6 do ludng tryc tiép nhu Lambda
(symmetric and asymmetric lambdas and Goodman and
Kruskal’s tau), va Uncertainty coefficient. La cic do luong khong
dira vao gia tri Chi-square dé tinh toan, va khong quan tdm dén tinh
d6i xtng cta phan phdi chuan. Cac gia tri cua hé sb nay ciing bién
thién tir 0 dé 1 va duoc dung dé do ludong kha ning dy bao cia mot
bién (bién doc 1ap) ddi v6i mot bién khac (bién phu thudc). Vi gia tri
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0 nhan duogc c6 ¥ nghia rang nhitng kién thirc vé bién doc lap khong
gitip ich gi cho viéc du bao nhirng kha ning xay ra ctia bién phy thudc,
va gia tri 1 cho biét khi ta biét duoc nhitng thong tin vé bién doc lap
thi nd s gitp ta x4ac dinh dugc mot cach hoan hao cac kha nang xay ra
cho bién phu thudc.

- Viéc lya chon bién nao 1a bién ddc 1ap va bién nao la bién phu thudc
tuy thudc vao van dé cu thé ma ta dang khao sat

- Hé s6 Asymptotic Std. Error co thé dugc dung dé dinh ra khoang tin
cay (95%) cho cac tham s6 do luong (Value +(-) 2*Asymptotic std.
Error)

e Sir dung Odds Ratio cho bang hai c{t hai hang (2x2 tables)

- Pé do luong moi tuong quan gitra hai bién cho loai bang nay nguoi ta
c6 thé st dung cic két qua thong ké Yates’ corrected chi — binh
phuong va Fisher’s exact test. Cac két qua nay duoc dung dé kiém
nghiém gia thuyét cho rang cac ty 1¢ giita cac gia tri trong hai bién nay
1a ngang bang nhau (vi du nhu ty 18 ngudi nam di bao tang thi ngang
bing véi ty 18 nguoi nir di bao tang), tuong tu voi cac két qua thong
ké chi — binh phwong khac ta s& tir chdi gia thuyét Hy khi p-value nho
hon muc tin cdy.

- Ngoai phuong phap trén ta con co thé st dung phuong phap odds
ratio va relative risk dé do luong méi lién hé giita hai dic tinh.
Thong thudng mot trong hai dic tinh d6 xuét hién trude (vi du nhu
bién chtra dic tinh c6 hut thudc hay khong) va sau d6 1a s& dan dén
mot dic tinh khac xudt hién theo sau (vi du bién chira dic tinh c6 bi
bénh lao phéi hay khong). Ta goi bién chira dic tinh xuat hién trudc 1a
bién nhan t6 (factor) va bién theo sau 14 bién su kién (event). Ta c6 hai

phuong phap tinh nhu sau:
(1) Relative risk:
Bién sy kién
Yes No Tylérairo Ty lérii r0
risk tuong doi
Relative
risk
Bién nhan t6 Yes a b a/(a+b) a(c+d)
No c d c/(ct+d) c(atb)

Phuong phap nay bt dau véi blen nhan t6 va theo sau do ta dém sb
mdi sy kién xuat hién trong mdi nhom nhan t6. Ty 18 rui ro duoc tinh
riéng biét cho timg nhom nhan td va ty 18 rai ro tuong Gng 1a ty sd
gifia hai ty 1€ rai ro cua tirng nhoém nhan to

(2) Odds ratio:
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Bién nhan to

Yes No odds Ty 1¢ odds
Bién sy kién Yes a b a/b ad
No c d c/d cb

Phuong phap nay bit ddu vé6i bién sy kién. Vi mét su kién (vi du bi
bénh lao phoi) thi ty 1& gitta nguoi hit thude ddi véi nguoi khong hut
thudc 13 bao nhiéu, goi 1a odd. Sau d6 ta lap ty 18 cac odds nay.

Ca hai phuong phap nay déu c6 cach kiém nghiép két qua gidng nhau.
Ca Ty 1¢ Odds va relative risk déu nhan gia tri 1 khi cac ty 1¢ nay la
gidng nhau. Va dé kiém nghiém gia thuyet ban dau cho rang cac ty s6
nay 1a nhu nhau (Ho) - tir chéi hay chap nhan ta dya vao khoang tin
cdy (95%) xem xem gia tri 1 ¢6 nam trong khoang tin cay do hay
khong. Néu gia tri 1 khong nam trong khoang tin ciy 95% ta tur chéi
gia thuyét Hy, va c6 thé xem gia trj trong 6 (value) 13 ty sb dién giai.
Néu gia tri 1 nam trong khoang tin cdy 95%, khong can quan tim dén
cac gia tri trong cOt value, boi vi kiém nghiém cho ta két qua chép
nhan gia thuyét hai ti 18 odds hoic relative cua hai gia tri 12 nhu nhau

Chu ¥ phuong phap Odds ratio luon luén 14y ty sé odd ¢ hang tht nhét
chia cho hang thtr hai, va su kién can quan tam luén ludn nam & cot
thir nhat. Con ddi véi phuong phap Relative risk bat clr cot nao ciing
c6 thé dai dién cho sy kién can 1 quan tam (SPSS s¢ dua ra cac két qua
khac nhau dé uéc luong cho mdi cai

e Dung Kappa dé do lwong sy dong y giira hai bién trong mét bang cé
cung so lwgng hang va cot

Kappa dung dé do luong mirc d6 dong ¥ gitta nhitng do ludng cua hai
nhém danh gia ddi voi cung mot tiéu chi nao do. Gié tri 1 chi ra su
hoan toan dong ¥ gitra hai nhom, gia tri 0 chi ra sy ddng ¥ chi 1a mot
su ngau hién.Hodc ta dung p-value dé kiém nghiém gia thuyét ban dau
H, cho ring céac gia tri do ludng nay 1a bang khong. Kappa chi thich
g véi nhitng bang ma cac bién duoc sir dung trong bang c6 cliing s6
gié tri trong bién.

e Do lwong mdi twong quan giira cac bién thir tw va bién dinh hrong

(1) Nominal by Interval: Dung do ludng mdi twong quan giira bién biéu

danh va bién dinh lugng trong bang chéo. Sir dung hé s Eta.

(2) Correlation: Dung dé do ludng méi twong quan gitta hai bién thir tu

hodc khoang cach. Viéc do ludng mdi twong quan giira hai bién thir
tu nay chil yéu dy vao hai hé sé Spearman’s correlation coefficient
rho va Pearson correlation coefficient. Trong d6 Spearman’s rho
dugc dung dé do ludng mdi quan hé gita hai bién thtr tu (cac bién

Bién soan: Pao Hoai Nam

48



Phan tich dit liéu biing SPSS

nay hau hét déu dugc xap xép tir thap nhat dén cao nhat). Khi cac
bién trong bang la céc bién dinh lugng ta sir dung hé s6 Pearson
correlation coefficient d¢ do luong mdi quan hé tuyén tinh giita cac
bién nay. Céc gia tri ciia hé s6 twong quan bién thién tir —1 dén 1, du
cong hoac trur chi ra huwong tuong quan gitra cac bién (thuan hay
nghich), gia tri tuyét dbi cua chi sb nay cho biét cudng d6 twong quan
giita hai bién, gi4 tri ndy cang 1én mdi twong quan cang manh.

(3) Ordinal: Dung do luong mdi twong quan gilia cac bién trong bang
cheo trong d6 cac bién ¢ cot va dong la cac bien thir tu, bao gém cac
hé so sau:

(1) Somers' d: Do luong mdi tuong quan phi d6i xtmg giita hai
bién thr tu, gia tri bién thién t —1 dén 1.

(2) Gamma: Do luong mbi tuong quan d6i xtmg giira hai bién thir
tir, gia tri bién thién tir —1 dén 1.

(3) Kendall's tau-b va Kendall's tau-c: Do luong cac méi quan
hé phi tham s6 gitra hai bién thur ty, bién thién tor —1 dé 1

Phan nay c6 thé xem thém vi du trong phan phy luc
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5. Lap bang cho bién nhiéu tra 1oi:
5.1. Dinh nghia nhom bién nhiéu tra 101 (define multi response sets)

Trong cu hoi nhiéu tra 15i s& bao gém nhiéu bién chtra dung cac tra 101 co thé
co, nhing bién nay goi 13 bién so cap. Do dé dé xir ly, chung ta phai gop cac
bién so cap nay thanh mot bién gdp chira cac bién so cip. Sau d6 trong cac phan
tich thong ké lién quan dén cau hoi nhiéu tra 101, chung ta s& dung bién gop nay
thay thé cho tat ca cac bién so cip. Bién gop chira dung toan bd cic gia tri trong
cac bién so cap ctia mot cau hoi nhiéu tra 10i. Vi du nhu ciu hoi vé nhan biét san
pham, ngudi tra 101 ¢6 thé liét ké ra nhiéu nhin hiéu ma ho biét, do do ta phai
khai bao du luong bién dé chua dung c4c nhan hiéu dugc liét ké tir nguoi tra 101,
day 1a cac bién so cip. Tuy nhién khi xit Iy ta khong thé xit 1y riéng biét cac bién
nay, vi n6 khong dai dién day di cho tat ca cac nhin hiéu duoc nhan biét. Do d6
khi tién hanh phan tich cdu hoi nhan biét san phadm nay ta phai tién hanh gop cac
bién so cép thanh mot bién g0p chira dung tat ca cac nhan hiéu duoc liét ké.

Pé tién hanh gdp cac bién so cip ndy ta chon menu Statistics/Multiple

Response/Define sets... d&¢ md hop thoai Define Multiple Response Sets nhu
Hinh 6-11:

Define Multiple Besponze Sets x|
— Set Definition
. Wariables in Set:
— Help |
4 Tinh trang haon nha
< Mumber of Brothers
@ Humber of Children Mult Response Sets:
@ Age of Hespnndenlll
—Warisbles Are Codedbs————————————— fAidd
& Dichotomies Counted walus: I Change
" Categoties  Hange: I_ through I_ Bermove
Marme: I
Label: I
Hinh 6-11
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Chon tat ca nhiing bién so cip lién quan dén mot cau hoéi nhiéu tra 16i & hop
thoai Set Definition bén trai chuyén sang hop thoai Variables in Set bén phai, vi
du ta ¢4 10 bién don chira dung cac nhan hi¢u dugc nhan biét, ta phai chon tat ca
10 bién nay tor hop thoai Set Definition va chuyén sang hop thoai Variable in
Set. Sau d6 chi dinh cach m3 hoa cac bién dé (dichotomy hay category); diy gia
tri md hoéa (Range ...Through) xac dinh khoang bién thién cho céc gia tri trong
bién gdp; xac dinh tén va gan nhan cho bién gdp. Sau d6 an thanh Add dé dua
tén nhom vira xac dinh vao hop Multi Response Sets. Sau khi tién hanh khai bao
bién gdp xong moi sir 1y phan tich cac bién nhiéu tra 101 s& duoc tién hanh trén
cac bién gop di dugc khai bao trong Multi Response Sets.

Trong khung Variable Are Code As, ching ta co thé chon mdt hay hai muc sau
day tuy theo phuong phap ma hoa:

- Dichotomies: Day 1a trang thai mic dinh, va chung ta nhip gid tri can
dém vao hop Counted Value. Két qua chi hién thi duy nhét gia trj dém
vura khai bao

- Category: Mdi bién so cap c6 nhiéu hon hai gié tri, va ching ta nhdp céac
gia tri nho nhat va 16n nhit cua ddy gid tri md hoa vao cac 6 Range va
thourgh (nén khai bao mot khoang cach cang rong cang tt)

Chung ta dit tén cho nhém da bién (tdi da 7 ky tu) va nhan (t6i da 40 ky tu) vao
cac hop Name va Label. Luu ¥ 13 tén cia cac nhém da bién chi dugc st dung
trong cac thil tuc xi 1y bién nhiéu tra 1oi ma thoi. Dé loai bo va sira d6i viéc dinh
nghia mot nhom bién da tra 161 nao d6 ta di chuyén vét sang dén tén nhom do6 va
nhan thanh remove dé loai bo va thanh Change dé thay d6i.

5.2. Lap bang cho bién nhiéu tri 1oi

Pé tién hanh 1ap bang cho cac bién nhiéu tra 10i, ta st dung cac tén nhom da
bién dd duoc dinh nghia bang cong cu Define Multi Response Sets da duoc dé
cap & phan trén sau d6 vao Statistics\Multiple response va chon Frequencies
hoic Crosstabs tily theo nhu cau 1ap bang mot chidu hay da chiéu. Tuy nhién
trong cac cong cu Frequencies va Crosstabs su dung cho bién nhiéu tra 10i chi
mo ta tan suat xuat hién ciia cac gia tri trong bién gop va cac ty 1¢ % nhung
khong c6 cac phuong phap kiém nghiém théng ké kém theo.

6. Custom Table

Ngoai ra khi ching ta tién hanh 1ap bang mé ta thong ké cho két qua cudi cung
ctia van dé nghién ctru c¢6 thé dung céc cong cu trong statistics\custom table dé
tao ra cac bang biéu, c6 thé 1a bang mot chiéu, bang nhiéu chiéu hoic cac bang
biéu mo ta thong ké tiry theo yéu cau cia van dé nghién ctu.

Cac loai bang nay cho phep ta tao ra cac bang biéu dep hon. Tuy nhién ngoai
viéc truy suét cac gia tri dém, tylé phan tram thi n6 khéng cung cip thém cho ta
phuong phéap kiém nghiém thong ké nao khac kém theo

- Bang biéu thé hién tan sd xuét hién (Tables of frequencies): Cho phep
chung ta tao ra nhing bang biéu thé hién tan sd xuét hién cua mot hay
nhiéu bién don
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- Dang bang biéu co ban (Basic tables): Thé hién cac dir liéu nghién ciru
theo dang bang chéo (cross-tabulation) giira hai bién hodc giita méot bién
va mot nhom cac bién.

- Dang bang da b1en (Multiple response tables): Gidng nhu basic tables
thé hién tan sudt xuat hién va bang chéo, tuy nhién dang bang biéu nay
cho phép ta xdy dung bang biéu cho cac cau tra 101 da bién

- Dang bang biéu tong hop (General tables): Gidng nhu bang biéu co ban
va da tra 10i. Cac dit liéu duoc thé hién dudi dang bang chéo, tuy nhién &
dang bang biéu nay cho phép nguoi phan tich thé hién méi lién hé giira
mot bién véi nhidu bién khéc trén ciing mot bang.

7. So sanh cac gia tri trung binh
C6 nhiéu phép kiém nghiép duoc sir dung trong SPSS:

- Néu so sanh gia tri trung binh ctia mau véi mot gia tri ¢ dinh nao do ta su
dung phép kiém nghiém t mot mau (One-sample t test).

- Néu so sanh gia tri trung binh ciia mot nhém cac trudng hop quan sat voi
mot nhom quan sat khac, ta st dung kiém nghiém t mau doc lap
(Independent-sapmles t test).

- Pé so sanh gia tri trung binh cua hai bién duoc khao sat tir cting mot mu ta
st dung kiém nghiép t theo tirng cap mau (Paired-samples t test).

- Hodc véi truong hgp ta c6 nhiéu hon hai ‘mﬁu doc lap can kiém nghi¢m
trung binh, ta c6 thé¢ dung ANOVA mot chiéu (One-way ANOVA).

Véi cac trudong hop trén, hodc cac bién duge kiém nghiém trung binh doi hoi
phai 1a cac bién dinh luong va phan phdi phai 1a phan phdi ngiu nhién hay mau
nghién ctru phai du 16n. Tuy nhién véi nhitng trudng hop bién quan sat 1a bién
dinh lwong (nhung 12 bién thang d6 thi tw) hodic s0 lugng miu khong di lon
hozc khong thoa man diéu kién phan phdi chuén ta c6 thé tién hanh klem nghiép
bing cong cu Wilcoxon signed rank test trong kiém nghiém phi tham sb

7.1. Means

Cong cu Means dung dé tinh toan cac gia tri trung binh va dua cac tham sb
théng ké lién quan cho mot bién phu thudc trong pham vi cdc nhdém ctia mot hay
nhiéu bién doc lap. Ta co thé Iya chon cac cong cu kém theo nhu phan tich
ANOVA mét chiéu, eta, va cac kiém nghiém tuyén tinh. Vi du ta c6 thé do
ludng mirc d6 danh gia trung binh vé mot show quang cdo ctia ba nhom tiéu
dung khac nhau, cong nhan, sinh vién va cong chirc. Cong cu nay s€ cho ta mot
bang chéo thé hién sy danh gia ctia ba nhém ngudi nay vé show quang céo duoc
xem.

Céc bién phu thudc trong bang Means phai 1a bién dinh luong va cac bién doc
1ap thuong 1a cac bién dinh danh. Cac dai lugng thong ké duogc str dung tﬁy
thudc vao dang dir liéu. Nhu mean va stadard deviation thi dya trén 1y thuyét
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phan phdi chuan va thich hop cho cac bién dinh luong véi phan phdi d6i xing.
Céc dai luong khac nhu Media, va range thi thich hop cho cac bién dinh luong
ma ta khong biét liéu né c6 thoa min cic diéu kién vé phan phdi chuin hay
khong. Ta co thé luya chon ANOVA va eta dé thuc hién viée phan tich su bién
thién mot chiéu cho mdi bién doc lap. Eta va eta binh phwong cho phép do
ludng cac mdi trong quan.

Pé thyc hién cong cu ndy ta chon Compare Means/Means.... Tir Menus, ta c6
hop thoai nhu hinh 6-12.

» Means

Dependent List: ik

@ Race of Responde
> Region of the Unit
@ General Happiness Reset
> |5 Life Exciting or D = |
@ Humber of Brathers Frevious | Layer 1 of 1 = | anee
@ Humber of Children Hel
o

@- Age of Respondent Independent List;
@ Highest Y'ear of Scl

“#» Highest Year Scho |

4 Highest Year Sn::hn:uﬂ

Easte

Options...

WG]

Hinh 6-12

C6 thé chon mot hay nhiéu bién phu thugc. Di chuyén vét den dén bién chira
dung cac gia tri dinh lwong ma ta cAn quan sat gia tri trung d6 trong pham vi cac
nhoém trong bién doc 1ap, str dung mui tén chuyén bién di chon vao hop thoai
dependent list. C6 hai cach dé lua chon bién doc lap, la bién ma dwa véo céc gia
tri trong né ma ta phan chia cic gia tri trung binh cta bién phu thudc thanh
nhitng nhém nho.

- Luya chon mot hodc nhiéu bién doc 1ap. Lic nay cac két qua ciing nhu céc
dai luong thong ké kem theo s€ dugc thé hién trén cac ban riéng bi¢t cho
moi bién doc lap

- Lua chon bién doc lap theo 16p, mdi bién doc 1ap trong mot 16p, lac nay
cac két qua va dai lugng thong ké dugc thé hién trén chung mot bang
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Cong cu Options (Hinh 6-13). Cho phép ta Iya chon cac dai luong th(‘)ng’ ké gﬁn
khao sat va ANOVA, Eta, va Eta binh phuong (s€ dugc dé céap chi tiec vé y

nghia & phan sau)

Hinh 6-13

Means: Options

Statiztics:

tedian S
Grouped Median

Std. Errar af Mean
Sum

kirirnLam

[ =R

Range

First

Last

Y ariance

K.urtozis

Std. Errar of Furtogiz —
Skewness

Std. Error of Skewne
Harmonic Mean hl

Cell Statistics:

]|

bl ean
MHumber of Cases
Standard D eviation

Statigtics far First Layer
[ Anowva table and eta
[ Test for linearity

Continue I

Cancel

Help
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7.2. Kiém nghi¢p t-m§t miu

Phuong phép kiém nghiép mot mau dugc dung dé kiém dinh c6 hay khong su
khac biét clia gia tri trung binh ciia mot bién don véi mot gia tri cy thé, voi gia
thuyét ban dau cho rang gia trj trung binh can kiém nghiém thi bang voi mot con
s6 cu thé nao d6. Vi du mot nha nghién ctru co thé kiém dinh c6 hay khong su
khéc biét gitra chi ) IQ trung binh cia mot nhom sinh vién véi chi s6 cu thé 1a
100 & do tinh cay 1a 95%. Phuong phap kiém nghiém nay dung cho bién dang
thang do khoang cach hay ti 16. Ta sé loai bo gia thuyét ban dau khi kiém nghiém
ché ta chi s Sig. nho hon mtc tinh cay (0.05).

Tt Menus ta chon Compare Mean\One-Sample T Test... ta c6 hdp thoai nhu
hinh 6-14

i One-Sample T Test |

. 9 f Test Variable(s):
> Race of Responde
> Fegion of the Unite

@) General Happiness Beset

# |5 Life Exciting or D c I
> Number of Brothers onee

E=
“#>» Mumber of Children Help |
[oeee. |

& Age of Responden

> Highest ear of Sclﬂ Test Value: ID Optiaris...

Hinh 6-14

Luya chon bién can so sanh bang cach di chuyén vét den va chuyén dén vao hop
thoai Test Variable(s), nhap gia tri can so sanh vao hop thoai Test Value.

Chon cong cu Options (hinh 6-15) dé xac dinh d6 tin cdy cho kiém nghiém, mic
dinh 13 95% va cach xit 1y ddi voi cac gia tri khuyét, Khi kiém nghiép cac bién ta
s& gap mot vai gia tri khuyét trong cac bién d6, van dé & day 1 ta loai bo céc gia
tri khuyét d6 trong kiém nghiém hay bao ham luén tat ca.

- Exclude cases analysis by analysis. Mdi kiém nghiém T sir dung toan b
cac truong hop (cases) chira dung gid tri c6 y nghia déi vdi bién dugce
kiém nghiém. Pac diém la kich thwong mau ludn thay doi.

- Exclude cases listwise. Mdi kiém nghiém T st dung chi nhiing trudng
hop c6 gia tri do1 voi toan bo tat ca cac bién dugc st dung trong bat ky
kiém nghiém T test nao. Kich thudc mau luon khong doi

Hinh 6-15

One-Sample T Test: Optionz

Confidence Interval: I 4 Cainue

Mizzing Y alues

Cancel
' Exclude cases analysis by analysis

ddi],

Help

" Exclude cases listwize 55
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Piéu kién dé tién hanh mot kiém nghiém t mot mau doi hoi dir liéu phai dap ung
gia dinh sau: dit li¢u phai 1a phan phoi chuan, hodc kich thudc mau phai da 16n
dé duoc xem la xap xi phan phoéi chuan.

7.3. Kiém nghiép t hai miu doc lap

Kiém nghiép ndy dung cho hai miu doc 1ap, dang dir lidu 12 dang thang do
khoang cach hodc ty 1€

Déi v6i dang kiém nghiém ndy, cac chu thé can kiém nghiém phai dugc 4n dinh
mot cach ngiu nhién cho hai nhém dir liéu can nghién ctru sao cho bat ky mot
khac biét nao tir két qua nghién ctu 1 do sy tic dong ctia chinh nhom thir do,
chtr khong phai do cac yéu té khac. Vi du nhu ta khong thé dung phuong phap
nay dé so sanh thu nhap ctia nam va nit boi vi thu nhap con bi anh hudng 16n boi
trinh d6 hoc van va nghé nghiép. Hoidc dé danh gia tic dong cua mot chuong
trinh quang cao ta lya chon ra hai nhém khéach hang doc lap, nhém da xem qua
chu’O’ng trinh quang c4o va nhom chua xem qua chuong trinh quang céo dé danh
gia muc d6 wa thich cua san pham d3 dugce quang cdo. O day ngoai cong cu thur
1a viéc xem quang cao hodc khong xem, nha nghién ctru phai bao dam khong ton
tai yéu t6 nao dang ké tac dong dén sy danh gia vé san pham, nhu gidi tinh, su
tiéu dung, trinh d9, ... Tom lai & dénh gia gia tri trung binh (vé danh gia sy ua
thich, thu nhap, chi ti€u, ...) cua hai nhom doc lap nghia la cac phan tng thu
duoc cua nhom nay khong b1 anh hudng boéi nhom kia va ngoai cac tic nhan can
danh gia can phai chii y dén céac tac dong khac co thé 1am thay ddi su phan tng
thu nhan dugc gitra hai nhom.

Céc dit liéu can so sanh nim trong cung mat bién dinh luong. Dé so sanh ta tién
hanh nhoém céc gia tri thanh hai nhom dé tién hanh so sanh. Gia thuyét ban dau
can kiém nghiém 1a gid tri trung binh ctia mot bién nio d6 thi bang nhau gitta hai
nhom mAau va ching ta s& tir chdi gia thuyét nay khi ma chi sé Sig. nho hon muc
y nghia (thuong 1a 0.05)

Dé thyc hién viéc so sanh nay ta vao Compare means\Independent sample t-
test.... Tu Menus ta dugc hop thoai nhu hinh 6-16:

i Independent-Samples T Test |

Test Vanable(z): I

<# Race of Responds
<#> Region of the Lnit
#» General Happingss eset
<> |5 Life Exciting or D
< Mumnber of Brothers
@ Mumber of Children Help
> Age of Responder

<#> Highest ear of Scl

<> Highest Year Scho

<#» Hihest Year Sc:hm_l WERRE GHEuEs. . |

asle

Cancel

GErouping * ariable:

Dptions. ..

IR
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Hinh 6-16

Di chuyén vét toi vao bién dinh lugng ma ta can so sanh gia tri trung binh, chon
bang cach nhan nut miii tén dé€ chuyén bién dinh luong d6 vao hop thoai Test
variable(s). Ta c6 thé chon nhi€u bién dinh lugng dé so sanh.

Di chuyén vet t6i dén bién dung Sié dinh ra cdc nhom can so sanh voi nhau
(thuong 1a bién dinh danh) di chuyén vao hop thoai Gouping variable. Cong cu
Define Groups... cho phép ta dinh ra hai nhém can so sanh v&i nhau, nhu hinh
6-17.

Define Growps K3
i lse specified values [Eantitme I
Group 1: | Cancel |
Group 2: I Help |
' Cut paint: I
Hinh 6-17
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C6 hai canh dinh nhom so sanh:

St dung con s6 cu thé, nhap hai gia tri dai dién cho hai nhom can so sanh
trong bién vao 6 group 1 va group 2, vi du so sanh thoi gian ty hoc cua
hai nhom sinh vién ndm nhat va sinh vién nim cudi nam trong bién loai
sinh vién v&i 4 nhom sinh vién dugc ma hoa nhu sau sinh vién nim nhét:
1, sinh vién nam hai: 2, sinh vién nim ba: 3, sinh vién nim cudi: 4. Ta
nhap gia tri 1 vao Group 1 va nhan gia tri 4 vao group 2. Lic d6 thoi gian
tu hoc trung binh s€ dugc so sanh gifta hai nhom sinh vién ndm nhét va
sinh vién nim cubi.

Cach thur hai la str dung Cut poeint, nhép gia tri phan cach cac gia tri trong
bién thanh hai nhém. Toan bd cac truong hop cd gié tri (con s6 ma hoa)
nho hon gia tri dugc nhap vao trong cut point s€ dinh ra mgt nhoém, va
toan bo cac trudng hop cb gia tri ma hoa 16n hon hodc bang gia tri trong
Cut point s€ tao ra mdt nhém khéc. Vi du ta mudn so sanh thoi gian ty
hoc cua sinh vién hai nim dau va sinh vién hai nim cudi, ta nhap gia tri 3
(1a gia tri ma hoa cua nhom sinh vién nam thir ba) va cut point lic do ta
tao dugc hai nhom sinh vién bao gdm, sinh vién hai nim dau (sinh vién
nam tht nhat va sinh vién nim thir hai) va nhom sinh vién hai nim cubdi
(sinh vién ndm ba va sinh vién nam cudi) va s& tién hanh so sanh s thoi
gian tu hoc trung binh trén hai nhém sinh vién nay.

Pbi voi cong cu Options co thao tac va ¥ nghia gibng cong cu Options di dé
cap trong phan Kiém nghiép t mot mau da dé cap ¢ phan trude.

Cac gia dinh phai duoc thoa man khi dung kiém nghiém t cho hai miu doc 1ap:

Déi véi kiém nghiém t cho hai mau c6 phuong sai bang nhau (c6 thé kiém
dinh gia dinh ndy bang thong ké Levene), cic quan sat phai doc 1ap, dugc
ldy ngdu nhién tir tong thé c6 phan phdi chuan voi phuong sai dam dong
bang nhau

Déi véi kiém nghiém t cho hai mau c6 phuong sai khong bang nhau, cac
quan sat phai doc lap, dugc lay ngau nhién tr tong thé c6 phan phoi
chuan.
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Cong thirc tinh t:
Véi phuong sai hop nhit V&1 phuong sai riéng biét
f= X — X, f= X —X
1 1
s2f 4t
nn
Voi:

. (n, _1)S12 +(n, _1)S22
n,+n,—2

V61 x;: Gid tri trung binh cia nhém i
n;: SO cac quan sat trong nhom 1
S;: Phuong sai mau trong nhom 1

Bat ty do trong kiémnghiém phuong sai hop nhat bang
df=(n; +mp - 2)

Bat ty do trong kiémnghiém phuong sai riéng biét bang:
2 2
n n,
( 2 2

1 2 2 2
n) + n,)
n, —1 n, —1

7.4. Kiém nghi¢m t theo tirng cip miu

Pay 1a dang kiém nghiép dung cho hai bién trong cing mot mau cé lién hé véi
nhau, dir liéu dang thang do khoang céch hoac ty 1&. N6 tinh todn sy khac biét
gilta cac gia tri clia hai bién cho mdi trudng hop va kiém nghiém xem gia tri
trung binh cac khac biét c6 khac 0 hay khong. Gia thuyét ban dau duoc dua ra 1a
gia tri trung binh ctia cac khac biét 1a bang 0. Va ta s& loai bo gia thuyét nay
trong truong hop kiém nghiém cho két qua Sig. nhé hon mirc y nghia (0.05)

Loi diém cua viéc sur dung kiém nghiém T theo tung cdp la ta loai trir dugc
nhimg yéu to tac dong bén ngoai vao nhom thir. Vi du ta khio sat sy wa thich cua
hai loai nuéc hoa chudn bi tung ra thi trudong. Két qua kiém nghiép trén cing
mot nhom mau s& cho nhing thong tin xac thuc hon vé su ua thich ctia mui vi
hai loai nude hoa nay, dong thot tap trung vao sy khac bi€t tu nhién cua hai loai
nudc hoa nay. Néu ta tién hanh so sanh giita hai nhom méu doc 1ap v6i nhau s&
cho ra nhimg két qua khac biét do nhitng tac nhan khac véi ban than sy khac biét
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ctia hai loai nudc hoa nay nhu sy khac biét vé con ngudi, vé nhan thirc, vé kinh
nghiém ciing nhu cac yéu t0 bén ngoai khac. Phuong phap nay thich ung cho
viéc kiém nghiém san pham. Phuong phap nay kiém nghiém gia thuyét cho rang
su khac biét giita hai trung binh mau 1a bang khong. Ta tir chdi gia thuyét nay
khi mirc y nghia cua ta (significante) 1a nho hon mirc y nghia (thuong 1a 5%).

Diéu kién yéu cau cho loai kiém | nghiém nay la kich c¢ hai mau so sanh phai
bing nhau. Cac quang sat cho mdi bén so sanh phai dugc thuc hién trong cung
nhing diéu kién giong nhau. Cac khac biét tir gia tri trung binh cta hai mau phai
1a phan phéi chuan hoic s6 lwong mau du 16n dé xap xi 1a phan phdi chuan.
Phuong sai cia mdi bién 1a ngang bang hoic khong ngang bang (c6 thé kiém
nghiém qua phép kiém nghiém phuong sai Levene).

Pé thyc hién viéc so sanh ndy ta vao Compare means\Paired-samples t-test....
Tt Menus ta duoc hdp thoai nhu hinh 6-17:

+ Paired-Samples T Test

H
| %

@ Respondent's Sex [ & Paired Wariables: 7

Cfg\) Race of Responder,

@) Feqgion of the Unite: Faste
Beset

@D General Happiness

#> |5 Life Exciting or Dy
& Murnber of Brathers
“#> Number of Children Help
&3 Ane nf Brsnondent
— Current Selections
Wariable 1:

Wariable 2: Options...

Cancel

f okl

Hinh 6-17

Chon hai bién ta can so sanh bﬁng cach di chuyén vét den dén 1an luoc hai bién
can quan sat, di chuyén bién can quan sat vao hop thoai Paired Variables bang
nat mii tén. Paired-samples t test con cho ta két qua vé mdi twong quan gitra
hai bién dang quan sat. Cho biét liéu hai bién nay c6 tuong quan v&i nhau hay
khong, do twong quan va chiéu twong quan (thé hién & bang Paired samples
correlation).

Cac gia dinh phai dugc thoa mén khi dung kiém nghiém cdp mau 13 cdc quan sat
0 moi cdp phai duge thyc hién trong cung mot diéu kién. Nhirng khac biét gia tri
trung binh phai ¢6 phan phdi chuan. Phuong sai ciia mdi bién co thé ngang bang
hodc khong.

Dbi v6i kiém nghiém t cac cap mau, SPSS s& tinh todn gid tri khac biét giira hai
bén trong ting quan sat va tién hanh kiém nghiém gié tri trung binh cac khac
biét d6 c6 bang 0 hay khong

Bién soan: Pao Hoai Nam 60



Phan tich dit liéu biing SPSS

Trong kiém nghiém hai mau doc lap da dé cap ¢ phan trudc SPSS chia cac gia tri
ctia mot bién don thanh hai nhom dua trén mot bién kiém soat va sau do tién
hanh so sanh trung binh trong bién don gitta hai nhém d6 v6i nhau. Ddi vé6i kiém
nghiém cap, gia tri trung binh cac gia tri trong hai bién dugc so sanh v6i nhau,
Kiém nghiém loai nay duoc st dung dé kiém nghiém xem trung binh cua hai do
ludng 1a khac biét hay ngang bang nhau, hay néi cach khac kiém nghiém xem c6
hay khong trung binh cua cac gia tri khac biét gitra hai bién trén mdi truong hop
quan sat 1a khac 0

Dé tién hanh kiém nghiém t theo cdp doi hdi hai bién trong ki€ém nghiém phai
bang nhau vé s6 lugng mau quan sat va c6 cung kiéu do luong va don vi do
luong

Cong thirc tin gid tri kiém nghiém t theo cap duogc tinh nhu sau:
Trung binh cac sai biét giita hai bién kiém nghiém

t:

SD
Jn
VéiSD: Do 1éch tiéu chuén cua cac sai biét
n : S6 luong cac quan sat (mau)
8.5. Phan tich phwong sai mdt chiéu (One way ANOVA)

Céc phép so sanh dé cap ¢ phan trén chi cho phép ta so sanh trung binh hai tong
thé dua trén mau timg cip phdi hop hodc hai mau doc 1ap. Trong phan nay
phuong phép kiém dinh s& mé rong cho truong hop so sanh trung binh ctia nhiéu
téng thé duoc xay dung trén viéc xem xét cac bién thién (phuong sai) cua cac gia
tri quan sat trong ndi bo timg nhom (mau) va gitra cac nhom (mau) v&i nhau. O
day ta deé cap dén phén tich phuong sai mot yéu t6 1a truong hop chi ¢ mot yeu
to (bién kiém soat) dugc xem x¢et nham xéc dinh anh huong cua no dén mot yéu
t6 khac. Yéu td duge xem xét anh hudng duge dung dé phan loai cac quan sat
thanh cac nhém nho khac nhau.

Mot cach téng quat, gia su ta c6 k nhom (mﬁu) ny, Ny, ..., N quan sat dugc chon
ngﬁu nhién doc lao tir k téng thé (ny, ny, ..., N cO thé khac nhau vé kich thuoc).
Goi g, Yy, . -, Mk 1a céc trung binh cua k tong the Xjj la quan sat thir j cia nhém
thir 1. Ta c6 the mo ta cac quan sat cua k nhom nhu sau:

Nhom
| 2 K
X1 Xy ... Xx1
X2 X2 e Xk2
Xint Xon2 L) XKk
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Véi gia dinh cac tong thé co phan phdi chuan, co phuong sai bang nhau, cac sai
s6 1a doc 1ap voi nhau, phéan tich phuong sai mot yéu to kiém nghiém gia thuyét
ban dau nhu sau: Hy: oy = @ = ... = . Ta thiy & ddy 13 viée so sanh giira cac
gia tri trung binh, vay phéan thh phuo'ng sai nghe nhu 1a mt sai sot. Tuy nhién
viéc phan tich phuong sai ¢ déy dya trén thong s6 thong ké F, v6i F 1a ty sb giira
bién thién giita trung binh cac nhém trén bién thién giita cac quan sat trong ndi
bo nhom:

Bién thién giira trung binh cac nhém

Bién thién gilra c4c gia tri quan sat trong ndi b nhém

Néu céc gia tri trung binh cta cic nhom khac biét nhau nhiéu, dic biét trong mbi
quan h¢ voi su bién thién cua ndi bd ting nhom, gia tri F thu dugc s€ 16mn va khi
d6 gia thuyét Hy: 1y = po = ... = . s& bi tir chdi. Va néu ta quan sat viéc phan
tich phuong sai mot yéu t cho hai nhém thi két qua thong ké F tinh duogc s&
chinh bang binh phuong két qua théng ké t trong kiém nghiém t cho hai mau doc
lap

= Ciac budéce phan tich phwong sai mét yéu t6 dé kiém nghiém sy ngang
bang giira cac gia trj trung binh cia k tong thé

Phén tich phuong sai mot yéu t dé kiém nghiém gia thuyét Ho: ;= po= ... = i
duoc tién hanh théng qua cac bude sau:

Budc 1: Tinh gié tri trung binh x; cho timg nhém va x chung cho tat ca cac nhom

X = (i=1,2,..k)
n

Budc 2: Tinh cac dai lugng thé hién sy bién thién trong ndi bd tirng nhoém
(SSW) va gitra cdc nhom (SSG)

Goi SS 1a dai lugng thé hién su bién thién trong ndi by tirng nhom, ta co:

Ta co tong cOng cac bien thién trong ndi bg tung nhom la:

S5, = Z(x!/ -x)’
j=1
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No6i mot cach don gian SSW 14 tong binh phuong cac chénh l1éch giira tng quan
sat v6i trung binh cia nhém ma quan sat d6 thudc vé (within-groups sum of
squares). SSW 13 nhimng bién thién khong do yéu té kiém soét (yéu té dung dé
phén chia cdc nhom) gay ra.

Dai lugng thé hién su bién thién gitta cac nhom (between-groups sum of
squares) dugc tinh bang cong thirc:

SSG = n, (%, - %)’
i=1
SSG thé hién su bién thién do su khac nhau giita cac nhom, tic 13 bién thién do
yéu to kiém soat giy ra

Goi STT la tong binh phuong cac chénh léch giita tng quan sat véi trung binh
cua tat ca cac quan sat ta co:

k. on
SST=>>(x,-x )
i=l j=I
D3 chimg minh dugc ring SST = SSW + SSG va cong thirc nay chinh 1a co s
cua phuong phap phan tich phuong sai mot y€u t6 vdi bién thién clia cac quan
sat so voi gid tri trung binh 1a tong cong cua bién thién dugc gidi thich bdi yéu to
kiém soat (SSG) va bién thién do cac yéu t6 khac ngoai y€u to kiém soat la SSW

Bude 3: Tinh cac udc lugng cho phuong sai chung cua k tong thé, MSW va
MSG, bang cach cia SSW va SSG cho s6 bat tu do twong ng, ta co:

SSW
MSW= (Within-groups mean square)
n-k
SSG
MSG= (Between-groups mean square)
k-1

Ty s6 nay duoc dung dé kiém nghiém gia thuyét Hy. Néu H, ding, nghia 1a trung
binh cua k tong thé bang nhau thi ty s6 MSG/MSW s& gan véi gia tri 1. Nguoc
lai, khi c4c trung binh ciia k tong thé khong bang nhau, thi MSG 16n hon MSW,
do vay ty s6 MSG/MSW s& 16n hon 1. Muc do 16n hon bao nhiéu thi dugc xem
1a “du 16n” (tuy thudc vao do tin ciy) dé ta cé thé bac bd Hy. Budc 4 véi viée
tinh ra gia tri kiém dinh F s& 1y giai diéu nay
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Budc 4: Tinh gia tri kiém dinh F:
MSG

MSW

Ta s€ bac bdé Hy & mic y nghia oc (thuong 13 0.05), néu gia tri p-value nho hon
muc y nghla tuong Ung véi ty s6 F=MSG/MSW 16n hon Fk 1, ek, ocs Vo1 Fip i o
< phan phdi F vai k-1 va n-k bat ty do tuong tmg & tir va mau so.

Két qua phan tich phuong sai mét yéu t6 thuong dugc thé hién dudi dang bang
sau:

Bién thién Téng cac | Battudo | Trung binh cac (}ié tri P-
(Variance) chén‘h léch (df) chénh 1éch binh | ki€m dinh | value
binh phuong-Phuong Sig
phuong sai '
(Sum of (Mean square)
squares)
Gitra cac SSG k-1 MSG=SSG/k-1 | F=MSG/
nhom MSW
(Between
Groups)
Trong ndi bo SSW n-k MSW=SSW/n-k
nhom
(Within
Groups)
Téng cong SST n-1
(Total)

= So sanh tirng ciip trung binh tong thé

Mot khi da quyét dinh duoc su khac biét ton tai giita cac gia tri trung binh-bac
b6 Hy, hién nhién nay sinh cau hoi tiép theo 1a trung binh nhing tong thé nao 1a
khac nhau, tong thé nao c6 trung binh lon hon hodc nho hon. Dé tra 101 cac cau
hoi nay SPSS cung cép cac kiém nghiém post hoc range va pairwise multiple
comparisons c6 thé quyét dinh dugc nhimng gia tri trung binh nao 1a khac biét.
Range tests xac dinh ra nhiing nhom gia tri trung binh dong nhat khong ton tai
su khac biét giita cac gia trji trung binh ndy. Kiém nghiém Pairwise multiple
comparisons kiém nghiém sy khéc biét gilta cac cdp gia tri trung binh va dua ra
mot ma trin danh dau hoa thi chi nhitng nhém gia trj trung binh c6 khac biét
dang ké & mirc do tin cay 1a 5%
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Pbi véi gia thuyét can bang vé phuong sai dugc chip nhan (thong qua kiém
nghiém Levene) ta c6 cac phuong phap kiém nghiém thong ké sau dé so sanh

cac trung binh mau:

The least significant difference (LSD) la phép kiém nghiém tuong dwong
voOi viée sir dung phuong phap kiém nghiém t riéng biét cho toan bd cac cip
trong bién. Yéu diém cua phuong phap nay 1a n6 khong chinh 1y do tin cay
cho tuong thich véi viéc kiém nghiém cho nhiéu so sanh cing mét lac. Do d6
dan dén d6 tin cay khong cao. Céc kiém nghiém khéc s€ dugc tham khao sau
day loai bo dugc yéu diém nay bang cach diéu chinh d6 tin cdy cho mot so
sanh nhiéu thanh phan.

Phuong phap kiém nghiép Bonferroni va Tukey’s honestly significant
difference thi duoc st dung cho hau hét cac kiém nghiém so sanh da boi.
Kiém nghiém Sidak’s t test ciing dugc st dung twong tu nhu phuong phap
Bonferroni tuy nhién n6 cung cip nhitng gidi han chit ché hon. Khi tién hanh
kiém nghiém mot s6 lugng 16n cic cip trung binh Tukey’s honestly
significant difference test s¢ c6 tac dong manh hon la Bonferroni test. Va
nguoc lai Bonferroni thi thich hop hon cho cac kiém nghiém c6 sb luong cip
so sanh it.

Hochberg’s GT2 thi giong nhu Tukey’s honestly significant difference
test nhung thong thuong Tukey’s test co tic dung t6t hon. Gabriel’s
pairwise comparisons test thi giong nhu Hochberg’s GT2 nhung no6 thuong
duoc sir dung hon khi kich cé giita cic mau kiém nghiém c6 su sai biét 16n

Phuong phap kiém nghiém Dunnett’s pairwise thi dugc ding dé so sanh cac
gia tri trung binh cua cidc mAu v4i mot gia tri trung binh cu thé duoc lay tir
trong tdp cic mau so sanh. Thong thuong mic dinh nhom méu cudi ciing lam
nhém kién soat, hodc ta c6 thé Iya chon nhém dau tiéu lam nhom kiém soat,
lac d6 cac gia tri trung binh cua cac nhom tong bién doc 1ap s& duoc so sanh
véi gia tri trung binh cua nhém d4u tién hodc nhoém sau cung cua bién doc lap

Ryan, Einot, Gabriel, and Welsch (R-E-G-W) dua ra hai budc kiém
nghiém. Pau tién tién hanh kiém nghiém c6 hay khong toan bo cac gia tri
trung binh la ngang bang nhau hay khong. Néu toan bd cac gia tri trung binh
1a khong ngang bang nhau sau d6 budc thir hai s& kiém nghiém sy khac biét
gilta cac nhom nhd véi nhau, dé tim ra nhitng nhom nao that sy khac biét va
khong khac biét vé gia tri trung binh. Tuy nhién viéc kiém nghiém nay khong
nén thyc hién d6i vai truong hop kich ¢ mau trong cic nhom khong ngang
bang nhau

Thong thuong khi kich thuéc mau khong ngang bang gitta cac nhom.
Bonferroni va Scheffé 1a hai phuong phap kiém nghi¢m duogc lua chon hon
l1a phuong phép Tukey

- Duncan’s multiple range test, Student-Newman-Keuls (S-N-K), and
Tukey’s b cling twong tu tuy nhién né it khi dugc st dung nhu cac
phuong phap trén.
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- Kiém nghiém Waller-Duncan t dugc sit dung khi kich thuée mau 1a
khong bang nhau

- Phuong phép kiém nghiém Scheffé cho phép su két hop tuyén tinh cta
nhitng gi4 trj trung binh s& dugc kiém nghiém, khong chi 14 so sanh gitra
cac cdp. Chinh vi vy két qua cua kiém nghiém Scheffé thi thuong than
trong hon cac phuong phap kiém nghiém khac , n6 doi hoi mét sy khéc
biét 16n giita cac gid trj trung binh quan sat dugc dé bao dam tinh that su
khac biét ctia phép kiém nghiém

Péi voi truong hop gia thuyét vé sy can bang phuong sai giita cic mau khong
duoc chap nhén ta s& str dung cac phuong phap kiém nghiém sau dé tién hanh so
sanh gia tr1 trung binh gitta cdic nhdm:Tamhane’s T2, Dunnett’s T3, Games-
Howell, Dunnett’s C

Vi du nhu trong noéng nghiép nguoi ta mudn biét ngil cc s& phat trién nhu thé
nao khi str dung cac loai phan bon khac nhau. Nha nghién ctu mudn biét lidu tat
ca cac loai phan bon trén thi c6 anh hudng ngang bang dén sy phat trién cua ngu
coc hay mot vai loai phan bon s& co tc dung t6t hon mot vai loai khac. De kiém
nghiém diéu nay ngudi ta ding ANOVA dé kiém nghiém tdc d6 phat trién trung
binh (c6 thé 1a trong lwong ngii cdc thu hoach, chiéu cao cua ciy, sb luong trai
trung binh thu hoach duogc, ...) day chinh la cac gia tri trung binh dugc sir dung
trong thong ké.

ANOVA théng thuong kiém nghiém trén mot s6 lugng mau 16n hon hai, néu s6
lugong mAu bang 2 ta co thé dung mot phuong phap twong dbi don gidn hon 1a
kiém nghiém t hai mau nhu da dé cap ¢ phan trén. ANOVA dugc sir dung rong
rai trong thuc te boi vi ta s& gap rat nhiéu truong hop doi hoi ta phai kiém
nghiém nhiéu miu trong cting mot luc. Cha ¥ néu ta kiém nghiép theo ting cip
lan luot bang phuong phap kiém nghiém t hai mau mdi 1an kiém nghiém do sai
léch s& 1a 5% (tuy thudc vao mirc tin cdy ma ta mong mudn). Do d6 khi kiém
nghiém tat ca cac cap mau lan luot ty 1¢ sai sot s& ting 1én theo mdi lan. Do d6
ANOVA s& cho phepl ta kiém nghiém tat ca cic mau trong cing mot mirc do sai
sot 1a 5% va kiém nghiém trong mot lan

Dé thuc hién kiém nghiém ANOVA, dit liu doi hoi phai thoa man mot sd gia
thuyét sau:

- Céac mau kiém nghiém phai doc 1ap va mang tinh ngau nhién

- Cac mau su dung trong kiém nghiém phai co6 phan phdi chuin hoic kich
thudc mau di 16n dé duoge xem 1a gan nhu phan phdi chuan.

- Phuong sai cua céac rr}ﬁu thi phai ngang bang nhau (c6 thé kiém nghiép
di€u nay bang phép ki€ém nghiém phuong sai Levene.

Néu nhu cac miu nghién ctru cua ta khong théa mén diéu kién trén ta co thé
dung phép ki€ém nghién phi tham s6 (nonparametric) nhu nhu phép kiém nghiém
Kruskal-Wallis
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Vi du minh hoa:

Céac nha ché bién va phan phoi Coffee ¢ thi truong Hoa Ky dang dbi mat véi mot
tinh hinh bat 6n vé gia cta hat Coffee. Trong mot nim gia cua hat coffee tro1 xut
tr $1.40 mot pound (0.373 kg) lén $2.50/pound r6i sau do lai tut xubng
$2.03/pound. Ngudi ta xac dinh sy bat on vé gia coffee nay 1a do tinh hinh hoat
dong ciia ban than cac nha ché bién va phan phdi coffee va mot yéu té khac rat
quan trong 1a vin dé han han ¢ Brazil, boi vi Brazil san xuét ra 30% san luong
coffee trén thé gidi, do d6 thi trudng coffee rit nhay cam véi nhitng bién chuyén
vé thoi tiét (nguy co han han) & Brazil.

Pé tao ra mot sy on dinh cho hoat dong ctia minh mdt nha phan phéi Coffee
mudn loai bé mit hang Coffee Brazil ra khoi co cdu hang hoa ctia minh. Tuy
hién trudce khi thuc hién quyét dinh nay con c6 mdt can nhéc 1a liéu loai bé mat
hang Coffee Brazil thi c6 1am giam doanh sb ctia cong ty hay khong. Vi vay
cong ty thué mot cong ty nghién ciru Marketing tién hanh kiém nghiém thong ké
vé su wa thich mui vi coffee cua khach hanh tiéu dung Coffee trén thi truong.
Cong ty tién hanh khéao sat dua trén ba nhom khéach hang duogc Iya chon ngﬁu
nhién bao gom nhom khach hang chuyén tiéu dung Coffee Brazil, Nhom khach
hang chuyén ti€u dung Coffee Colombia va nhom khéach hang tiéu dung Coffee
Chéu Phi (day 1a 3 loai Coffee duoc tiéu dung chu yéu cua cong ty). Chil ¥ cong
ty loai trir nhitng nhém khach hanh vira tiéu dung nhiéu loai coffee khic nhau,
dé bao dam tinh doc 1ap cua cac mau duoc chon, va do nghién ciru vé mui vi
nén doi hoi chon nhitng khach hang c6 gu tiéu dung riéng biét. O dy cong ty
mubn xac dinh xem li€u co su khac biét vé su muc do wa thich ddi véi ba loai
coffee (S€ cho khach hanh thur ba loai coffee va khao sat sy danh gia vé mirc d6
wa thich cua ba loai Coffee) hay c6 su khac nhau va khac nhau nay nhu thé nao ¢
bao loai Coffe va & ba nhoém khach hang.

Dua vao két qua phan tich ANOVA s€ cho ta biét liéu mirc d6 ua thich trung
binh ctia ba nhom khach hang trén 1a glong nhau hay khac nhau ddi véi timg loai
coffee. Sau d6 dung phuong phap klem nghiép Post Hoc dé xac dinh nhiing
khac biét ciia timg nhoém khach hang vé loai coffee da thir.

Sau khi dung ANOVA khao st sy khac biét giita cac mau. Néu ta c6 di co so dé
két luan la khong co sy khac biét giita cac mau. Ta co thé két thic cong vige
(viéc loai bo coffee brazil khong gy anh hudng dén doanh s6, ngudi tiéu ding
c6 thé chuyén sang coffee comlobia hogc chau Phi mot cach dé dang). Tuy nhién
khi ta loai bo gia thuyet vé su ngang bang gitta cac nhom. Ta phai xac dinh tiép
su khac biét nhu thé nao gitta cac mau kiém nghiém. Chung ta can phai xac dinh
huéng va d6 16n cia cac khac biét ndy bang cach 1an luot so sanh sy khac biét
gifta cac miu v&i nhau (nguoi tiéu dung coffee brazil co thé thich coffee
comlombia hon coffe chau Phi, hodac nguoi ti€u dung coffee brazil danh gia
coffee brazil ngang bang voi coffee colombia, trong khi mirc do wa thich coffee
chau Phi thi thdp hon do d6 dé giam thiéu su mét doanh sé ban coffee brazil khi
loai bé mat hang cong ty nén ting lugng coffee comlombia ti€u thu trén thi
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truong) cac cong cu théng ké trong kiém nghiép Post Hoe cho phép ta thuc hién
cong viéc nay.

Phan tich phuong sai mot chiéu 1a tién trinh phan tich phuong sai mét chiéu cho
mot bién dinh luong phu thudc v6i mot yéu td don 1¢ hay con goi 1a bién doc 1ap.
Phén tich phuong sai (ANOVA) duogc dung dé kiém nghiém gia thuyét cho rang
tat ca cc gid tri trung binh déu ngang bang nhau. Ky thuat nay 1a mot dang mé
rong cta kiém nghiém T hai miu.

Pé xac dinh su khac biét giita cac gid tri trung binh chung ta c6 thé mudn biét
nhitng gia tr1 trung binh nao la khac biét. Mot khi da quyét dinh duoc su khac
biét ton tai gilra cac gia tri trung binh, céc kiém nghiém post hoc range va
pairwise multiple comparisons c6 thé quyét dinh duoc nhitng gia trj trung binh
nao la khac bi¢t. Range tests xac dinh ra nhiing nhom gia tri trung binh dong
nhit khong ton tai sy khac biét gilta cac gia tri trung binh nay. Kiém nghlem
Pairwise multiple comparisons kiém nghiém sy khac biét giita cac cap gia tri
trung binh va dwa ra mot ma tran danh du hoa thi chi nhiing nhém gia tri trung
binh c6 khac biét dang ké & mirc do tin cdy la 5%

Dbi véi gia thuyét can bang vé phuong sai dugc chap nhan (théng qua kiém
nghiém Levene) ta c6 cadc phuong phap kiém nghiém thong ké sau dé so sanh
cac trung binh mau:

- The least significant difference (LSD) la phép kiém nghiém twong duong
v0i viée st dung phuong phap kiém nghiém t riéng biét cho toan bo cac cip
trong bién. Yéu diém cua phuong phap nay la n6é khong chinh ly d¢ tin céy
cho twong thich véi viéc kiém nghiém cho nhiéu so sanh cing mét lic. Do d6
dan dén do tin cay khong cao. Cac kiém nghi¢m khac s€ dugc tham khao sau
day loai bo duoc yéu diém nay bang cach diéu chinh d6 tin ciy cho mot so
sanh nhiéu thanh phan.

- Phuong phap kiém nghiép Bonferroni va Tukey’s honestly significant
difference thi dugc sir dung cho hau hét cac kiém nghiém so sanh da boi.
Kiém nghiém Sidak’s t test cung dugc su dung twong tu nhu phuong phap
Bonferroni tuy nhién né cung cap nhimg gioi han chat ch¢ hon. Khi tién
hanh kiém nghiém mot sd luong 16n cac cip trung binh Tukey’s honestly
significant difference test s¢ c6 tic dong manh hon 1a Bonferroni test. Va
nguoc lai Bonferroni thi thich hop hon cho cac kiém nghiém c6 sb lugng
cap so sanh it.

- Hochberg’s GT2 thi giéng nhu Tukey’s honestly significant difference
test nhung thong thuong Tukey’s test co tac dung tét hon. Gabriel’s
pairwise comparisons test thi giéng nhu Hochberg’s GT2 nhung nd
thuong duoc sir dung hon khi kich ¢& giita cdc miu kiém nghiém c6 su sai
biét 16n

- Phuong phap kiém nghiém Dunnett’s pairwise thi dugc dung dé so sanh cac
gia tri trung binh ctia cdc mau véi mdt gia tri trung binh cu thé dugc lay tir
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trong tip cac mau so sanh. Thong thudng mic dinh nhém mau cudi ciing 1am
nhom kién soat, hodc ta ¢ thé lya chon nhom dau tiéu lam nhom kiém soét,
lac d6 cac gia tri trung binh ctia cic nhoém tong bién doc 1ap s& duge so sanh
vG6i gia tri trung binh ctia nhom dau tién hodc nhém sau cing cua bién doc
lap

- Ryan, Einot, Gabriel, and Welsch (R-E-G-W) dua ra hai budc kiém
nghiém. Pau tién tién hanh kiém nghiém c6 hay khong toan bd cac gia tri
trung binh la ngang bang nhau hay khong. Néu toan bd cac gia tri trung binh
1a khong ngang bang nhau sau d6 budc thir hai sé kiém nghiém su khac biét
gifra cac nhom nhé véi nhau, dé tim ra nhirng nhom nao that sy khéac biét va
khong khéc biét vé gia tri trung binh. Tuy nhién viéc kiém nghiém nay khong
nén thuc hién dbi vé6i truong hop kich ¢d mau trong cac nhom khong ngang
bang nhau

- Thong thuong khi kich thuéc mau khéng ngang bang giita cac nhom.
Bonferroni va Scheffé 1a hai phuong phap kiém nghiém dugc lya chon hon
1a phuong phép Tukey

- Duncan’s multiple range test, Student-Newman-Keuls (S-N-K), and
Tukey’s b cling tuong ty tuy nhién n6 it khi dugc st dung nhu cac phuong
phép trén.

- Kiém nghiém Waller-Duncan t duoc st dung khi kich thudc mau 1a khong
bang nhau

- Phuong phap kiém nghiém Scheffé cho phép su két hop tuyén tinh cia
nhitng gié tri trung binh s€ duoc kiém nghiém, khong chi 1a so sanh gitra cac
cdp. Chinh vi vay két qua cta kiém nghiém Scheffé thi thuong than trong
hon cac phuong phap kiém nghiém khéac , né doi hoi mot su khac biét 16n
gifra cac gia tri trung binh quan sat duoc dé bao dam tinh that su khéac biét
ctia phép kiém nghiém

Déi voi truong hop gia thuyét vé sy can bang phuong sai giita cac mau khong
duoc chap nhén ta sé str dung cac phuong phap kiém nghiém sau dé tién hanh so
sanh gia tri trung binh gitta cac nhom: Tamhane’s T2, Dunnett’s T3, Games-
Howell, Dunnett’s C
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Pé thuc hién phép kiém nghiém ANOVA ta vao Comapre means\One-Way
ANOVA... tir thanh menus dé truy xuat ra hop thoai nhu hinh 6-18. Di chuyén
vét toi dén cac bién dinh lugng can so sanh, chuyén sang hop thoai Dependent
List. Lua bién kiém soat tirc 13 bién doc 1ap (yéu cdu phai c6 ba gia tri tré 1én
trong bién kiém soat nay) chuyén bién kiém soat vao hop thoai Factor, Bién
kiém soat ndy cho phép ta phan cac gia tri trung binh theo timg nhom dé kiém
nghiém. Thao tac dén day cho phép ta dua ra két luan liéu cac trung binh cua cac
nhom c6 bang nhau hay khong.

Hinh 6-18

| Dne-Way ANDVA ]|
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@) Hau:e u:uf Hespunde ITI | Paste

8 Paninn of Hha | ke
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— Equal Yariances Mot Azsumed

[T Tamhare's T2 [T Dunnett's T2 [ GamesHowel [T Dunnett's C

Significance level: I.EIE

I:::untinuel Cancel | Help |

Pé tién hanh kiém nghiép so sanh sy khéc biét gilta cdc nhdm véi nhau ta lya
chon cong cu Ppst Hoc ta c6 dugc hop thoai nhu hinh 6-19 va lga chon cac
phuong phap ki€ém nghiém thich hop

Hinh 6-19

Lua chon cong cu Options cho ta hop thoai nhu hinh 6-20. Pé xac dinh loai loai
thong k€ mo ta (Descriptive) va tinh ddng nhét cua phuong sai, cong cu dé tinh
hé s6 thong ké Levene dé klem nghiém sy ngang bang vé phuong sai giita cic
nhom (viéc tinh toan nay quyét dinh dén sy lua chon phuong phap klem nghiép
trong phan Post Hoc. Cong cu Means Plot dung dé hién thi dd thi vé gia tri

One-wWay ANOYA: Options |

=5 tatistiu:s

Caontinue

: Cancel
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[T Means plat

— Mizzing Y alues

Bién soan: Pao Hoai Nam ' Euclude caszes analysiz by analysis 70

™ Euclude cases listwise




Phan tich dit liéu biing SPSS

trung binh cta cac nhom. Cong cu Missing Values dung dé kiém soat gia tri
khuyét.

Hinh 6-20

- Exclude cases analysis by analysis: Nhirng truong hop c6 gia tri khuyét
0 trong bién phu thudc va ca bién kiém soét s& khong dugc dua vao trong
kiém nghiém. Ngoai ra nhiing truong hop c6 gia tri quan sat nam bén
ngoai chudi di xac dinh cho bién kiém soat ciing khong duoc sir dung

- Exclude cases listwise. Nhitng truong hop c6 gia tri khuyét Cases trong
bién di€u khién hoac bat ky bién phu thudc nao dugc dua ra hodac khong
dua ra kiém nghiém déu bi loai trur ra khéi qua trinh ki€ém nghiém phan
tich .

Céc gia dinh phai duoc théa man khi dung phan tich ANOVA mot chiéu

- Céc mau dir lidu phai doc 1ap, ngdu nhién va duoc ldy ra tir mot tong thé
phan phoi chuan

- Trong tong thé cac phuong sai clia cac mau dit liéu phai bang nhau (diéu
nay s€ dugc kiém nghiém qua thong ké Levene’s homogeneity-of-
variance.

Xem thém vi du trong phc”in phu luc
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