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Bai 8: Ké hoach phan tich di liéu



Téng quan

- C4c cap dd do lworng div liéu trong tdm ly hoc (levels of
measurement)

- Kiém dinh tham s6 va phi tham s6
- Nhac lai mot s6 khai niém lién quan

- Kiém dinh gia thuyét thong ké: nguyen ly chung cac

buwdc tién hanh, hai loai sai [am, va mot sb bai kiém dinh

thwong gap

- Nghién ctru (ban) can thiép: so sanh nhém

- Nghién ctru twong quan, dw bao: di tim méi quan h&, mé hinh hdi
quy



R rac va lién tuc (discrete vs. continuous)

Bien réi rac

Piém sb chi c6 thé nhan mot sb gia tri nhat dinh
Thwong 1a s6 nguyé@n (d6i khi cling ¢6 hdn s0, vd: 1V%)
Thang do Likert

Bien lién tuc

Piém sb co thé 1a bat ky gia tri nao

C6 thé do lworng véi mirc dd chinh xac tuy chon
Vi du: tudi, thdi gian, can nang



Céc cap dd do ludng (levels of
measurement) (Stevens, 1940)

*Binh danh — nominal
* Tht tw - ordinal
*Khoang — interval

*Ti lé - ratio



Thang do dinh danh

- D kién phan loai
- Khac biét dinh tinh
- Cho di¥ kién vé tan so (frequency)
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Thang do thw tw

- D kién dwoc sap xép theo th& tv dwa theo mét phan loai
nao do

- Vi du: tht tw van dong vién xe dap vé truwdc trong mot
cudc dua

- Ba VDV vé dau: s6 40 1, 2, va 3. NHUNG: sw chénh léch
sb phut gitba 1 va 2 co thé khac v&i sw chénh l&ch gitra 2
va 3.



Thang do khoang

- Dr kién dwoc do lwong trén moét thang do (scale)
- Vi du: thang do nhiét do
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- Sw khac biét gilra cac diém trén thang do Ia bang nhau

- NHUNG, khong co diém khéng (zero point) tw nhién ma
la diem khong do quy woc

-> Nhiét dé khéng c6 diém bat dau

- Vi vay, 20° khdng nong gap doi 100
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Thang do ti 1é

- Gibng woe lwong khoang, nhung diém khong 1a tuyét doi
(natural zero point) va co nghia
- Vi du; chiéu cao, can nang, th&i gian phan hoi, v.v...
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Toém tat: Cac loai di¥ kién (data types)

Level

Defining
Feature

Operations

Discrete/
Variable Continuous
e - N /
Categorical Quantitative
s — RN s " N\
Nominal Ordinal Interval Ratio

Distinct Ordered  Meaningful Absolute
Categories Categories Distances Z.ero

= <> +— X+



. N
Mot vai vi du...

< SV lam viéc theo nhom 2 — 3 ngw¢i, thao luan xem cac vi
du sau day thuobc loai di¥ kién nao? Vi sao?

S6 cau tra 16 dung trong mot bai kiém tra trac nghiém tai

Iop

Piém s6 1Q do béi WISC

Mdrc d6 hwédng ngoai do badi the Big Five Personality Trait

Questionnaire

Ban khao sat vé chi sd hanh phuc dung thang do Likert 5-

diem . B B B &
A A A A

eeeeeeeeeeee i

Tudi cta hoc sinh dat diém trén trung binh trong bai kiém
tra IQ — WISC
Thoi gian hoan thanh bai kiém tra cGia hoc sinh



Kiém dinh tham so vs. phi tham so

Kiém dinh tham so6 Kiém dinh phi tham s6
(parametric) (non-parametric)
« T-test, analysis of * Mann-Whitney U-test,
variance (ANOVA), Wilcoxon test,
Person’sr Spearman’s rho
. Gia dinh (GD) vé dac « Khéng c6 GP vé dac diém
diém cua quan thé, 2 Gb cla quan thé
quan trong:

1) Phan bd chuan

2) Ngau nhién hoa

« Thang do khoang, ti & * Thang do thw tw, dinh
danh

« Manh hon « Yéu hon



SO SANH CAC NHOM

Thiét
ké?

Cé6 bao
nhiéu nhom/
diéu kién thi

nghiém?

=23

Breakwell et al., 2009

Thiét
ké?

Khac
nhom

Lap lai

Khac
nhom

Lap lai

Kiém dinh
tham so

Kiém dinh t
déc lap
(independe
nt t-test)

Kiém dinh t

phu thubc

(dependent
t-test)

Phan tich
phuwong sai
déc lap
(independe
nt ANOVA)

Phan tich
phuwong sai
lap lai
(repeated
measured
ANOVA)

hay

hay

hay

hay

Kiém dinh
phi tham
sO

Mann-
Whitney U-
test

Wilcoxon
test

Kruskal-
Wallis H-
test

Friedman’s
test




MOI QUAN HE GIUA CAC BIEN SO

Bien lién tuc:

- Pearson’s r (parametric)

- Spearman’s rho (non-parametric)
Bién phan loai:

- Chi-square test

- Fisher’s exact test

Dw bao bién két qua (hay la bién phu thuéc — DV) bang
mot hodc nhiéu bién nguyén nhan (blen déc lap — IVs):

- M& hinh hoi quy don gian (simple regression): 1 1V, 1 DV

- M6 hinh hoi quy da bién (multiple regression): = 2 1V, 1
DV
- Md hinh hdi quy logistic: DV la bién phan loai



Nhac lai: Thong ké suy luan

- La tap hop c6 N phan ti, 1a méi -La tap hop n phan tir dugc
quan tdm cla nha nghién ctru chon ngau nhién t quan the
- C6 nhiéu bién ta khéng quan -Cac bién giai thich va bién
sat két qua quan sat dwoc

-Cac (parameter) nhuw: -Céq _
U — (population) mean (statistic) nhu:
o —standard error M - sample mean
B — regression coefficients SD - standard deviation

Inference — Suy luan

Quan thé - Population Mau — Sample

Descriptive statistics vs. Inferential statistics



Phan phdi xac suat va phan phdi chon mau

Statistic 1

Statistic 2

Population

|

Phan phoi xac suat - l

Statistic 3

Probability distribution
- Statistic (M, SD,...)

Phan phoi (chon) mau - Sampling distribution
- Parameter (4, o, ...)



Phan bd chuan — normal distribution

0.997 Probability within 3 standard deviations of mean

- L

0.95 Probability within 2 standard deviations of mean
I ~

0.68 Probability within 1 standard

deviation of mean
< >

.
l

1 standard 1 standard
deviation deviation
below mean above mean

L-3¢ unu-20 L—-0 u UL+0 L+20 WU+30
Agresti & Franklin (2013), page 277



Vi du phan bd chuan

<—— Women (mean L = 65, std. dev. ¢ = 3.5)

<—— Men (mean | = 70, std. dev. 6 =4.0)

| | | — Height
55 60 65 70 75 80 85

Agresti & Franklin (2013), page 277
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Standardised normal distribution

Population Z - score

X — U

—

o

Sample Z - score

X—X

Z-SCcore

-2.58 -1.96 -1 0 1 196 258

— 63% —
+ 95% v |




Randomization vs. random sampling
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Nguyén tac trong phwong phap khoa hoc

C6 thé kiém tra bang thwc nghiém (empirical testable)
C6 thé Iap lai (replicable)

Khach quan (objective)

Minh bach (transparent)

Co6 thé phan nghiém (falsifiable)

Nhat quan trong l1ap luan (logically consistent)

o a kb=



Karl Popper

"In so far as a scientific
| statement speaks about
'reality, it must be
falsifiable; and in so far
as it is not falsifiable, it
does not speak about
reality."

. Karl Popper




K. Popper: Science as falsifiability

“It is easy to obtain confirmations, or verifications, for nearly
every theory — if we look for confirmations.”

“A theory which is not refutable by any conceivable event is
nonscientific. Irrefutability is not a virtue of theory (as people
often think) but a vice.”

“Every genuine test of a theory is an attempt to falsify it, or to
refute it.”

Confirming evidence should not count except when it is the
result of a genuine test of the theory; and this means that it can
be presented as a serious but unsuccessful attempt to falsify the
theory.

(http://www.denisdutton.com/popper.htm)



http://www.denisdutton.com/popper.htm

B
Kiém dinh gia thuyét

Gia thuyét vo hiéu (null hypothesis)
(1) Khéng c6 sw khac biét gilra cac nhom
HOAC (2) Khéng c6 mdi quan hé gitra cac bién s

Vi du:

(1) Khdng co sw khac biét trong hanh vi gay han gitra
nhom choi video game bao lwc va nhom choi video
game khéng cé yéu td bao luc.

(2) Khédng cé moi quan hé gilra gidi tinh va thu nhap.
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Kiém dinh gia thuyét (tt)

Gia thuyet thay thé (alternative hypothesis)
(1) Co6 svw khac biét gilra cac nhém
HOAC (2) C6 mbi quan hé gilra cac bién s

Vi du:

(1) Nh(’)m choi video game bao lwc ¢6 nhiéu héph vj gay
han hon nhom choi video game khéng c6 yéu té bao
lwe.

(2) C6 mdi quan hé gitra gi¢i tinh va thu nhap.

(3) Trung binh thu nhap cua nam gi¢i cao hon niy gi&i.



5
Kiém dinh gia thuyét (tt)

Ta tinh toan xac suat ma di kién ma ta thu thap dwoc 1a mot
bien c6 ngau nhién, goi la p-value.

Xac suat nay cang nho thi kha nang dir kién thu dwoc khong
phai 1a mot bién c6 nglu nhién cang cao.

Trong tam ly hoc, quy wéc chung la bac bd gia thuyét vé hiéu
néu xac suat dir kién xay ra la mot bién ¢6 ngau nhién nho hon
5%, trc p < .05

—> Ta ¢6 95% tw tin rang két qua tim dwoc khéng phai 1a mot
bién cd ngau nhién.

—> Két luan co y nghia thdng ké — statistically significant

Vi du: Suw khac biét gitra thu nhap cua nam va ni¥ la khac biét
thwe sw, thwdng dwoc goi 1a khac biét cé v nghia thong ké.



B
MOt vi du ...

M6t phu nir tuyén bd rang co ta co thé biét 1a sira dwoc rot vao tach
trwwdc hay la sau khi rét tra vao.

- Biét rang sb tach stra dwoc rét vao truwde va sau la bang nhau.

Vi du: néu coé 2 tach thi 1 tach rét sira trwdre, 1 tach rét siva sau

Xac suat néi dung tat ca do ngau nhién (random guess)

=50% (1/2)
=6.25% (2x 2 X 2 X V2)

=1.56% [("2)°] ,

“Neéu c6 doan tring hét thi ta c6
thé kha chac (98.44%) rang co
khéng chi doan mo!




Céc budc kiém dinh gid thuyét thong ké

Cac khai niém lién quan:
1) Giadinh — Assumptions o 1) Thong s6; wdc s6 thong ké
- Phan pho6i ngau nhién (hay chon mau ngau nhién) 2) 6 léch chuan; sai s6
- Hinh dang ctia phan bd chuan
2)  Gia thuyét théng ké — Hypotheses ! ZFanfj;rqised nongs
- Gia thuyét vO hiéu’— Null hypothesis H, 2) Z_u:;c:greutlon
- Gia thuyét thay thé - Alternative hypothesis H, | (Hoc k§ trong mén Théng ké)

3)  Kiém dinh théng ké — Test Statistics ¢—————————
- Do bang z-score cla sai s6 chuan (z-score is the number of standard
errors) gitra wéc lwgng diém cla thdng so clia quan thé (thdng qua thong
ké mau) va gia tri ky vong néu H, dung.

4)  P-Value
- P-value nhé Ia bang chirng dé vé hiéu hoa Hy
5)  Két luan — Conclusion
- Bao céo két qua p-value va dién giai két qua (bac bd hay khéng bac bd Hg)



Sai lam loai | (type | error)

Bac bd gia thuyét vo hiéu, chap nhan gia thuyét thay thé mét
cach sai lam (GT thay thé vd hiéu)
Xay ra co thé chi do ngau nhién Type | Error

—> K&t ludn rang diéu kién thi
nghiém co tac déng 1én bién s6 do
lwdng nhwng thuc té khéng c6.
Néu quy wdc alpha level 1a .05 thi
c6 nghia la c6 5% kha nang xay ra
sai lam loai 1

—> S can thiét cua viéc lap lai
thi nghiém (replication)




Sai lam loai Il (type Il error)

Chap nhan gia thuyét vo hiéu
mot cach sai lam

—> Ta két luan rang can thiép
khdng c6 hiéu qua lén bién so
do lwdng trong khi thuc té 1a
CO.

Vi du: Cé thé co sai lam loai I
khi ta co qua it nguwoil tham
gia (c& mau nhd) khong thé J You're not
tim ra hiéu qua cua thi pregnant!
nghiém (effect of the = 4
manipulation)

Type Il Error




Mot vai vi du thiét ké (ban) can thiép

Thiét ké khac nhdm véi mot nhdm chirng

1V DV

Phan tich: Kiém dinh t doc 1ap (hay Mann-Whitney U test)



Thiét k& khac nhém khi co tr 3 nhom trd 1&n (3 levels)

IV DV

Phan tich phwong sai doc lap mét yéu t6 [one-way independent ANOVA
(or Kruskall-Wallis test)]



Thiét ké khac nhém vai hai bién doc 1ap

V4 1V

Nhom chirng

Phan tich phwong sai doc lap hai yéu td (two-way independent ANOVA)



Thiét ké 1ap lai (within-subject designs)
Thiét ké pre-test/post-test

IV = th&i diém do lwdng: truwéde vs. sau

Do truvdc

E— Con thicp [e—

Phan tich: Kiém dinh t phu thudc (hay Wilcoxon)



Thiét ké 1ap lai khi bién déc 1ap cé tir 3 diéu kién trd 1&n (=3
levels)

IV = th&i diém do lwdng (3 mire): Mirc co s& (baseline); trwdc can
thiép 1; trwdc can thiép 2

Do truvdc

Phan tich phwong sai 1ap lai mot yéu t6 [one-way repeated measures
ANOVA (or Friedman’s test)]



Thiét k& hdn hop
IV, = Thoi diém do lwdng (2 mire)
IV, = Nhom (2 mirc)

Nhom 1 — Can
thiép

I

Do truvdc

Nhom 2 — Nhém
chirng

I

Phan tich: ANOVA hon hop



Vai 1o cudi...

1. Khi dat cau hai va gia thuyet nghién ctru thuong cing phai
nght t&i cach ma ban sé phan tich di lieu boi vi diéu nay
Bhu thudc I&n vao gia thuyét va muc tiéu nghién ctru cla

an

2. Cach phan tich d lieu lién quan chat ché dén céach thiét ké
nghién clru va thu thap dir liéu (dinh tinh, dinh lwong, can
nhirng bién ndo, bao nhiéu bién...?)

3. Phwong phap phan tich dir lieu thong ké phd bién hién nay
dwa vao nguyén tac phan nghiém cda Popper va quy tac

dién dich- gia thuyét.

4. M6t phwong phap cling dang tré nén thinh hanh la phan tich
dwa vao ly thuyét xac suat Bayesian.



