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DIA PIEM, THO' GIAN HQOC
va MUC TIEU BUOI HOC

Thoi gian: 7h30 — 12h00, thwr 5 (tw 2/5/2019 — 6/6/2019)

Dia diém: Trung tdm Tin hoc Trwdng BH KHTN,
137E Nguyén Chi Thanh, Quan 5, TpHCM.

Sau budi gi&i thiéu nay, sinh vién (SV):
- biét dwoc cac Thay Co tham gia gidng day va vai tro
chinh cua tirng Thay Co6

- nam dwoc ndi dung chinh ctia mén hoc
TT UDTKTNCSH

- biét dwoc mét s6 ng dung cua R

© TT UDTKTNCSH 3



PDANH GIA

- Thi cudi ki (CK): thwc hanh trén may tinh dé dién
két qua vao phiéu tra 1&i (trac nghiém dién khuyét):
10/10.

- Ma BTE10019 (1 tinchi TT, BB v&i CNSH va TC
voi SH):. diém thwc tap dworc tinh riéng, 1 cot CK,
tach biét v&i BTE10014 (2 tin chi LT).

- Bai tap trén I&p + vé nha

© TT UDTKTNCSH 4



Phu trach mon Ly thuyét UDTKTNCSH (BTE10014):
Thay Nguyén My Phi Long — PTN Vi sinh

Phu trach mén Thwe tap UDTKTNCSH (BTE10019): C6 Nguyén
Thi Gia Hang, Thay Bang L& Anh Tuan, Cé Nguyén Tran Thuy
Thanh Mai — B& mén Sinh thai — Sinh hoc tién héa (Chuyén nganh
Sinh thai — Tai nguyén sinh vat).

Vai tro chinh:

-C6 Hang: Trwédng thuce tap, phu trach chung

- Thay Tuan: phu trach ly thuyét thwe tap va giai thich két qua
- C6 Mai: phu trach ki thuat

© TT UDTKTNCSH 5



CAC BUOC THUC HIEN 1 NGHIEN CUU

1/'Y twdng, tdng quan tai liéu

2/ Muc tiéu/ cau héi nghién ciru

3/ Thiét ké thi nghiém (Experiment design)

4/ Thi nghiém thir nghiém (pilot study) va wéc tinh c& mau
5/ Thi nghiém va thu thap dir liéu

6/ Bién tap va phan tich dir lieu

7/ Giai thich va bao cao ket qua phan tich

© TT UDTKTNCSH 6



- Ngay 02/5: gioi thiéu R, hwdng dan cai R, cac buwdc nghién ctru, nhap
va bién tap sé liéu (Chwong 1-3)

- Ngay 09/5: xac dinh gia tri ngoai |& va thong k& mé ta bang théng sb
(Chwong 4) VA bang hinh anh (Chwong 5);

- Ngay 16/5: t-test doc lap (Chwong 6, muc 6.1); t-test bat cap (Chwong 6,
muc 6.2);

- Ngay 23/5: phan tich phwong sai mét nhan td (Chuwong 7, muc 7.1);
VA phan tich phwong sai hai nhan td (Chwong 7, muc 7.2);

- Ngay 30/5: hoi qui tuyén tinh don bién (Chwong 8);

VA Chi-squared test (x2-test, Chwong 9) + Giai dap thac mac

- Ngay 6/6: Thi cudi ki

© TT UDTKTNCSH 7



« Twa bai
 Muc tiéu bai hoc
» Céc diéu kién can théa dé s& dung mét
kiem dinh thong ké
 Cac budce thuce hién
« Cau lénh va y nghia cac cau Iénh
« Hwédng dan doc va gidi thich két qua phan tich
« Hwdng dan chon, ghi va y nghia cia két qua
» Bai tap vé nha

© TT UDTKTNCSH 8



XEM VIDEO

link: https://
www.youtube.com/watch?
v=XcBLEVknqvY
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BONUS
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MAU FILE NHAP SO LIEU KHONG BAT CAP

CHU GIAI: subject = don vi thi nghiém; vegtype = kiéu sinh canh; season =

mua; BA = dién tich Ia dwéc déi (cm2); BDW = trong lwong khé la dwére doi (g);
dia diém RNM Can Gi®

subject vegtype season BA BDW
1 F 13wet 23.13 0.19
2 F 13wet 34.55 0.31
3 F 13wet 23.72 0.20
4 O 13wet 18.45 0.20
5 O 13wet 24.08 0.35
6 O 13wet 33.92 0.50
7 F 14dry 39.36 0.47
8 F 14dry 21.46 0.23
9 F 14dry 64.56 0.71
10 @) 13wet 31.57 0.39
11 O 13wet 21.67 0.25
12 @) 13wet 17.58 0.22




MAU FILE NHAP SO LIEU BAT CAP

CHU GIAI: subject = don vi thi nghiém; time = triwéc (1before) va sau (2after)
khi thi nghiém; weight = can nang co thé (kg); dia diem BV Cho Ray

subject time weight

1 1before 83.8
2 1before 83.3
3 1before 86
4 1before 82.5
S 1before 86.7
6 1before 79.6
1 2after 95.2
2 2after 94.3
3 2after 91.5
4 2after 91.9
S 2after 100.3
6 2after 76.7

©Pang Lé AnhTuan 14




cmon
VARIABLE: vai tro Y=aX+b

X = bién déc lap (independent/ explanatory variable/ predictor):
- Dé& xac dinh (do, phan hang): dwéorng kinh cay, do tudi, gidi tinh

- Pwoc nha nghién ctru “cho 1a” c6 &nh huwéng 1&n bién phu thudc
Y nén dwoc dung dé gidi thich cho sy thay déi cta bién Y

Y = bién phu thudc (dependent/ explained/ predicted/ response/
outcome variable):

- Kho xac dinh (do, phan hang, ...) hon X: chiéu cao cay,
cholesterol

- Pwoc nha nghién ctru “cho 1a” chiu &nh hwédng cua bién doc 1ap
X

©PbiangLé AnhTuan 15



XTI
VARIABLE: tinh chat (cho ca X va Y)

Bién dinh Iwong (quantitative/ numeric variable): 1a bién c6 thé
can, do, Q’ong, d:ém,du’c_yg (VD: do tudi, d6 cao, chiéu dai, trong
lwong, s6 ca thé, s6 khuan lac, ...)

Bién lién tuc (continuous variable):
bién co cac gia tri gitra 2 s6
Bién r&i rac (discrete variable):

bién chi cé cac gia tri s6 nguyén

©PbiangLé AnhTuan 16



XTI
VARIABLE: tinh chat (cho ca X va Y)

Bién dinh tinh (qualitative/ categorical variable): 1a bién khong
do dwoc ma co tinh phan hang hay danh tinh (VD: co/ khong,
mua mwa/ mua kho, mau sac, giong vi sinh vat, gibng cay trong,

)

Bién tén goi/ dinh tinh khdng phan hang (nominal
variable): bién co cac gia tri (levels) 1a tén goi va tén goi nay
khéng co trat tw hoac trat tw cua tén goi khéng cé y nghia (VD:
da, den, trang; lba mi, lGa nwdce, Ita mach).

Bién dinh tinh phan hang (ordinal/ rank variable): bién dinh
tinh c6 cac gia tri (levels) co tinh phan hang (VD: nhat, nhi, ba;
gioi, kha, trung binh).

©PbiangLé AnhTuan 17



XTI
GIA THIET, SAI LAM I (alpha), Il (beta),
POWER va Effect size

H,: Khéng co su khac biét/ anh hwong/ twong quan/ lién hé

H,: Cé sy khac biét / anh hwdng/ twong quan/ lién hé

Reality

H, False

HyTrue

Test

Correct rejection H,

Reject H, =
eject Ho | ~Power = 1- B \_/Type I error =a
& m
Correct acceptance
Accept Hy | Type Il error ot aetepne

\¢
N

p. / OfH(j

18



XTI
GIA THIET, SAI LAM I (alpha), Il (beta),
POWER va Effect size

Alpha (significant level): mwc y nghia = sai lam loai 1: xac suat
de két,qué kiem dinh thong ké BAC BO H, (nhan H,) khi trén
thwe té H, dung. Vay alpha = xac suat BAC BO sai H,,.

Beta = sai lam loai 2: xac suat dé két qua kiém dinh thong ké
NHAN H, (bac bd H,) khi trén thwc té HO sai. Vay beta = xac
suat NHAN sai H,.

Power = 1 — beta: xac suat dé két qua kiém dinh thong ké BAC
BO H, (nhan H,) khi trén thwc té H, sai. Vay power = xac suat
BAC BO dung H,.

Effect size: dinh lwong cuwdng do (strength) cua mét tac déng/
anh hwong/ twong quan/ lién hé

©PbiangLé AnhTuan 19



ey | ccevoone | com ] wewon
TRUE vs. PSEUDO-REPLICATION

(True) replications, also known as experimental/
observation units, are defined as independent applications

of the same treatment
=> Right conclusion from statistic analysis.

Pseudo-replication occurs when experimental/
observation units are not statistically independent, but
treated as if they are.

=\Wrong conclusion from statistic analysis.
VD1: Anh hwéng cta phan dam Ién laa.
VD2: Nu6i chuét

VD3: Thi nghiém la gan chuét

©PbiangLé AnhTuan 20



THUAT NG CAC BUOC NC cO MAU m

1/'Y twdng, tbng quan tai liéu

2/ Muc tiéu/ cau héi nghién ciru

3/ Thiét ké thi nghiém (Experiment design)

4/ Thi nghiém thtr nghiém (pilot study) va wéc tinh c& mau
5/ Thi nghiém va thu thap dir liéu

6/ Bién tap va phan tich dir liéu

7/ Giai thich va bao cao két qua phan tich

© Pang Lé Anh Tuan 21



XTI
SO SANH TRUNG BINH CUA 2 NHOM
KHONG BAT CAP (doc lap)

2
2 (Zg +ZB) 0'2
2

(M1 — H2)?

Céc thong tin can biét dé wéc tinh ¢ mau so sanh 2 nhom:

n; =

- Effect size (u1 — p2) va o c6 dwoc tir nghién ctru trwwde/ pilot study
- Alpha
- Beta (hay 1 - beta = Power)

-Két qua: Tong s6 mau can thiét: 2 x n,

© biang Lé Anh Tuan 22



XTI
SO SANH TRUNG BINH CUA
2 NHOM BAT CAP

2
(Zg + Z[g) 0'2
2

2(p1 — Hp)?

Céc thong tin can biét dé wéc tinh ¢ mau so sanh 2 nhom:

n; =

- Effect size (u1 — p2) va o c6 dwoc tir nghién ctru trwwde/ pilot study
- Alpha
- Beta (hay 1 - beta = Power)

- Két qua: Tong s6 mau can thiét: 2 x n,

© PbiangLé Anh Tuan 23



THUAT NG CAC BUOC NC cO MAU m

BANG TRA GIA TRI (z« +2)

Two-sided One-sided B

o 0.05 0.10 0.15 0.20 0.50

0.001 24.358 20.904 18.723 17.075 10.828
0.005 19.819 16.717 14.772 13.313 7.879
0.01 17.814 14.879 13.048 11.679 6.635
0.02 15.770 13.017 11.308 10.036 5.412
0.05 12.995 10.507 8.978 7.849 3.841
0.1 10.822 8.564 7.189 6.183 2.706
0.2 8.564 6.569 5.373 4.508 1.642
0.4 6.183 4.508 3.527 2.833 0.708

©PangLé AnhTudn 24



aem o
R PACKAGES HO TRO UOC TINH CO MAU

1/ pwr va pwr2: wéc lwgng c& mau cho 1 ti 1é, so sanh 2 hay
nhiéu ti 1€, 1 trung binh, so sanh trung binh cua 2 hay nhiéu
nhom, hé so twong quan/ hoi quy tuyén tinh don bién,

2/ samplesize
3/ powerAnalysis

4/ epicalc

©PbiangLé AnhTuan 25



THUAT NG CAC BUOC NC cO MAU m

CAC KIEM PINH THAM SO CO BAN

A/ Muc tiéu so sanh

1/ 2 nhom: t.test (so liéu ddc 1ap va bat cap)

2/ nhiéu nhém 1 nhan td: anova one-way

3/ nhiéu nhdm hai nhan to: anova two-way

4/ Hai hay nhiéu ti I&: Chi-squared test

B/ Muc tiéu twong quan/ hoi quy tuyén tinh

1/ Twong quan don bién: hé s6 twong quan Pearson
2/ Hoi quy tuyén tinh don/ da bién

© PbiangLé AnhTuan 26



" Emonn
T.TEST cho 2 nhom khong bat cap
(doc lap)
Muc ti,éu: so sanh gia tri trung binh cda 2 nhom khéng bat cap
(mOi doi twong thi nghiém chi xuat hién & 1 trong 2 level cua
factor X). Phuwong trinh toan tong quat: 1 bién Y dinh lworng theo
1 bién X dinh tinh c6 2 levels (factor).

VD: so sanh chiéu cao trung binh clia nam va ni trong I&p hoc.
Y = chiéu cao; X = gi&i tinh gobm 2 levels nam va nir.

Gia thiet:

Ho: Trung binh chiéu cao clia nam KHONG khac chieu cao clia
n (Gi¢i tinh KHONG c6 anh hwéng Ién chiéu cao)

H,: Trung binh chiéu cao ctia nam KHAC chiéu cao cla nir

(Gigi tinh CO anh hwéng lén chiéu cao)
© biang Lé Anh Tuan 27



v o
T.TEST cho 2 nhém khéng bat cap
(doc lap)

Gia dinh can kié,m tra va thoa triwdc khi thwe hién t.test (validity of
statistical test): so liéu ciia moi nhom tuan theo phan phoi chuan.

Trinh tw thwc hién:

- Nhap va lwu sb liéu trong excel

- Chuyén sb liéu vao phan mém va tim hiéu sb liéu

- Xac dinh cac théng s6 thong ké va kiém dinh phan phdi chuan

- V& do thi hop/ cdt (phdng doan cac gia dinh va két qua phan tich thong
k&)

- Kiém dinh phwong sai (t.test khéng bat cap cé phwong sai bang nhau
hay khéng bang nhau)

- Kiém dinh t.test khédng bat cap

- Két luan © Ping L& Anh Tuin 28



| KIEMDINH _
T.TEST cho 2 nhém khéng bat cap
(doc lap)
Két luan:
Cach ghi két qua so sanh phwong sai:

Két qua kiém dinh phwong sai cho thay phuong sai chiéu cao
cua nam (SD = ?) ¢6 sw khac biét ro rét véi nly (SD = ?) (F=7?;
P-value = ? < alpha = ?, two-sided) v&i 95% C.I. = [gi&i han
dwdi; gioi han trén].

Cach ghi két qua t.test khong bat cap:

Két qua phan tich t.test hai nhém khéng bat cap cho thay
chiéu cao ciia nam (mean = ?, SD = ?) ¢6 sw khac biét rd rét voi
n» (mean=7?,SD=7)(df=7?;t="7; P-value = ? <alpha = ?,
two-sided) voi 95% C.1. = [gi®i han dwdi; gidi han trén].

©PbiangLé AnhTuan 29



THUAT NG CAC BUOC NC cO MAU m

T.TEST cho 2 nhém bat cap

Muc tiéu: so sanh gia tri trung binh ctia 2 nhém bat cap (méi doi twgng thi
nghiém xuat hién trong ca 2 level cua factor X). Phwong trinh toan tong quat: 1
bién Y dinh lwong theo 1 bién X dinh tinh ¢c6 2 levels (factor).

VD: so sanh can nang cla nguwdi ni bi biéng an sau 3 thang ap dung 1 phwong
phap diéu tri.

Y = can nang co thé; X = thdi gian gdm 2 levels truwdc va sau khi diéu tri.
Gia thiét:

Ho: Trung binh can nang trwdc khi diéu tri KHONG khac sau khi diéu tri
(Phwong phap dieu tri KHONG c6 anh hwéng/ hiéu qua)

H,: Trung binh can nang trwdce khi diéu tri KHAC sau khi diéu tri
(Phwong phap diéu tri CO anh hwéng)

=> H,: Trung binh can nang sau khi diéu tri CAO hon trwdc khi diéu tri (Phwong
phap diéu tri CO hiéu qua)

©PbiangLé AnhTuan 30



v o
T.TEST cho 2 nhém bat cap

Gia dinh can kiém tra va thoa triwdc khi thwe hién t.test (validity of
statistical test): hiéu s6 cua hai nhém tuan theo phan phdi chuan.

Trinh tw thwc hién:

- Nhap va lwu sb liéu trong excel

- Chuyén s6 liéu vao phan mém va tim hiéu so liéu

- Xac dinh cac théng s6 thong ké va kiém dinh phan phdi chuan

- V& d0 thi hop/ cdt (phdng doan cac gia dinh va két qué phan tich thong
k&)

- Kiém dinh t.test bat cap

- Két luan

© bang Lé Anh Tuan 31



v o
T.TEST cho 2 nhém bat cap

Két luan:
Cach ghi két qua t.test bat cap:

Két qua phan tich t.test hai nhém bat cap cho thay c6 sw
thay déi trong lwong co’ thé sau khi diéu trj (mean = ?, SD
= ?) so vOi trwdc khi diéu tri (mean = ?, SD = ?) [df = 2, t

= ?; P-value = ? < alpha = ?, two tailed)]. Trong lwong co
thé tang ?kg (mean wa - mean wb) sau khi diéu tri v&i 95%
C.l. = [gi&i han dwdi; gidi han trénl].

© Pbiang Lé Anh Tuan 32



THUAT NG CAC BUOC NC cO MAU m

Phan tich phwong sai (Anova)

Muc tiéu: so sanh gia tri trung binh cGia nhiéu nhém khéng bat cap
(between group anova) hay bat cap (within group anova). Phwong trinh
toan tdng quat: 1 bién Y dinh Iwong theo 1 bién X dinh tinh c¢6 nhiéu
levels (factor).

VD cho between group one-way anova: so sanh dién tich phién 1a duwéc
doi gitra 3 khu vwe thu mau B, C va D & Can Gio.

Y = dién tich phién Ia; X = khu vwc thu mau gom 3 levels B, C va D.
Gia thiét:
Ho: Trung binh dién tich phién 1a duwé'c d6i KHONG khéac nhau gitra 3

khu vire B, C va D (Khu vwc thu mdu KHONG cé &nh hwédng Ién dién
tich phién 1a)

Ha: Trung binh dién tich phien la dwéc doi KHAC nhau gitra 3 khu virc
B, C va D (Khu vwe thu mau CO anh hwdng Ién dién tich phién 13a)

©PbiangLé AnhTuan 33



THUAT NG CAC BUOC NC cO MAU m

Phan tich phwong sai (Anova)
Gia dinh can kiém tra va théa trudc khi thwe hién t.test (validity of
statistical test):

- Khéng c6 sai s6t ngau nhién trong do dac (phu thudc vao thiét ké thi
nghiém va phuong phap do)

- Céc gia tri phan dw lién tuc ctia md hinh phan tich khdng twong quan
(doc lap) voi nhau

- Phan dw cda cac nhdm cé phwong sai giong nhau
- Phan dw ciia md hinh phan tich theo phan phdi chuan

- Phan dw ciia md hinh phan tich cé trung binh = 0

©PbiangLé AnhTuan 34



THUAT NG CAC BUOC NC cO MAU m

Phan tich phwong sai (Anova)

Trinh tw thwc hién:

-Nhap va lwu so liéu trong Excel
- Chuyén sb liéu vao phan mém va tim hiéu sb liéu
- Xac dinh céac thdng sb thong ké
- V& d6 thi hép (boxplot)
-Phan tich phwong sai mét nhan t6
— Dat md hinh phan tich phwong sai mét nhan t6 va xem két qua md hinh
— Kiém tra cac diéu kién can théa ctia mé hinh Anova mét nhan t
— So sanh tirng cap gia tri trung binh bang phuwong phap Tukey
— Két luan

©PbiangLé AnhTuan 35



THUAT NG CAC BUOC NC cO MAU m

Phan tich phwong sai (Anova)

Két luan
Cach ghi két qua ANOVA one-way:

Két qua phan tich phwong sai mot nhan t6 cho thay trung
binh dién tich phién |4 BA gitra ba khu vwc c6 su khac biét
ré rét vé mat thong ké [F (df transect, df residuals) = ?; P-
value = ? < alpha = ?]. So sanh cap theo phan tich Tukey
HSD cho thay trung binh bién BA tai dwdng cat ? (mean

= ?, SD = ?) c6 s khac biét ré rét véi dwdng cat ? (mean
=?,SD =7?) v&i 95% C.I. [gi®i han dwdi; gidi han trén] va P-
value = ? <alpha = ?.

©PbiangLé AnhTuan 36



THUAT NG CAC BUOC NC cO MAU m

Hoi quy tuyén tinh don bien

Muc tiéu: 1ap phwong trinh hoi quy tuyén tinh gitra 1 bién Y dinh
lwong (phire tap, kho do) va 1 bien X dinh lwong (don gig’m, dé do
hon) dé hé tro ndi suy gia tri clia bién Y tiv gia tri cta bién X.

VD: U&c tinh ham Iwong Cholesterol trong mau theo do tudi ciia ngudi
nam.

Y = ham lwgng Cholesterol trong mau; X = dd tudi ciia nam gidi.

Gia thieét:

Hy: PO tubi KHONG giai doan/ wéc tiph dwoc ham lwong Cholesterol
trong mau cda nam gi¢i (D6 tudi KHONG c6 anh hwédng [én ham lwong
Cholesterol trong mau cua nam gi&i)

H,: D6 tudi giai doan/ wée tinh dwoc ham lwong Cholesterol trong mau

ctia nam gi®i (Bd tudi CO anh hwéng 18n ham lwong Cholesterol trong

mMmau Cua nam g|0’|) © DPing Lé Anh Tuan 37



THUAT NG CAC BUOC NC cO MAU m

Hoi quy tuyén tinh don bién
Gia dinh can kiém tra va théa trudc khi thwe hién t.test (validity of
statistical test):

- Khéng c6 sai s6t ngau nhién trong do dac (phu thudc vao thiét ké thi
nghiém va phuong phap do)

- Bién déc 1ap X va bién phu thudc Y c¢6 mdi quan hé tuyén tinh.

- Céc gia tri phan dw lién tuc ctia md hinh phan tich khdng twong quan
(doc lap) voi nhau

- Phan dw cda cac nhom céd phwong sai giong nhau
- Phan dw ciia md hinh phan tich theo phan phdi chuan

- Phan dw ciia md hinh phan tich cé trung binh = 0
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THUAT NG CAC BUOC NC cO MAU m

Hoi quy tuyén tinh don bien
Trinh tw thwc hién:

- Nhap va lwu so liéu trong Excel.
- Chuyén sb liéu vao phan mém va tim hiéu sb liéu
- Xac dinh cac théng s6 thong ké va kiém dinh phan phdi chuan.
- V& do6 thi ddm may diém va xem xét sy twong quan tuyén tinh.
- Lap mé hinh héi quy tuyén tinh va xem xét y nghia thdng ké ciia mé
hinh tuyén tinh.
— Kiém tra cac diéu kién can thda ctia md hinh héi quy tuyén tinh.
— Néu tat ca céc diéu kién déu thoa; chap nhan, gii thich két qua mé hinh hoi quy
tuyén tinh va vé dé thi mé hinh hoi quy tuyén tinh.
— Két luan.
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THUAT NG CAC BUOC NC cO MAU m

Hoi quy tuyén tinh don bien

Két luan
Cach ghi két qua Hoi quy tuyén tinh don gian:

- Két qua phan tich hoi tinh tuyén tinh don bién cho thay bién age giai
thich dwoc 87,75% su thay dbi ndong dd cholesterol trong mau cta
bénh nhan [R? =0,8775, F (1, 16) = 114,6, P-value = 1,06x10-3 < alpha
= ?]. Bién age giai doan dworc ndng dd cholesterol trong mau [chan
intercept = 1,089; P-value = 0,00015< alpha = ?; dé doc slope (age) =
0,058; P-value = 1,06x10-8 < alpha = ?].

- Phuong trinh hoi quy dung dé néi suy nong dé cholesterol trong
mau theo do tuoi (chi ap dung cho nam gi&i trong do tuoi tir 20
(min) den 63 (max)): choles = 1,08922 + 0,05779 x age
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