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TRUONG DAI HOC VAN LANG
Khoa Cong nghé irng dung

DE THI, PAP AN/RUBRIC VA THANG DPIEM
THI KET THUC HQC PHAN
Hoc ky 2, nam hoc 2023-2024

I. Thong tin chung

Tén hoc phan: | Théng ké sinh hoc

M3 hoc phan: | 71GENE40222 Sé tin chi: | 2
Mai nhom 16p hoc phan: | 232 71GENE40222 01
Hinh thtrc thi: Tw luan Thot gian lam bai: | 90 | phut
Thi sinh dwoc tham khdo tai li¢u: Co [] Khong

Yéu cau: Sinh vién str dung mdy tinh c4 nhan trong qua trinh 1am bai. Sau khi dang nhap
CTE dé tai d¢ thi, sinh vién thuc hién bai 1am trén may tinh va ndp bai lam (file word hoic
pdf) vao trang thi.

II. Cac yéu c?gu ciia dé thi n,thIm dap ing CLO ’ ‘
(Phan nay phai phoi hop voi thong tin tir dé cwong chi tiét cua hoc phan)

Lay dir
Ky Hinh Trong s6 CLO Cau | Piém | liéu do
hiéu Néi dung CLO thitc | trong thanh phdn | héi | s lwong
CLO danh gia | danh gid (%) | thisd | toi da | mirc dat
PLO/PI

@) 2) 3 Q)] S | © D

Van dung céc kién
thirc vé toan hoc va
sinh hoc trong thong
ké dé giai quyét cac
van dé xét nghiém
phan tr va li¢u phap
sinh hoc phu hgp
trong y dugc

CLO1 Tu luan 20% 1 2.5 2.1

Ap dung thanh thao
cac nguyén tic
thong ké nham phan
tich co so khoa hoc
cua cac phuong
phép xét nghiém
phan to va lidu
phép sinh hoc

CLO2 Ty luén 20% 2 2.5 3.1
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Str dung thanh thao
cac cong cu thong
ké va xur 1y s6 liéu
nham phuc vu trong
cong viéc nghién
curu va phan tich san
pham CNSH Y
Duoc

CLO3 Tu luan 20% 3 2.5 4.2

Lua chon thanh thao
céc phan mém thong
ké véi tirng loai di
liéu sinh hoc va dién
giai két qua thong
ké

CLO4 Tu luan 20% 4 2.5 5.2

Y thuc vé phu cﬁuq
CLOS | hoc tap suot doidé | Tuluan 20% 4 2.5 7.3
phat trién su nghiép

II1. N§i dung ciu héi thi

Cau héi 1: (2.5 diém)
Nhap dir li€u c6 tén igf.txt vao R
- Dit liéu trén c6 bao nhiéu cot (blen) va dong (bénh nhan), phan loai cac bién thudc
loai bién nao (bién nhi phan, bién lién tuc, bién phan loai, bién xep hang)
- Cho biét gia tri trung binh, trung vi, d6 léch chuan, sai s6 chudn vé do tudi cua cac
bénh nhan tham gia vao nghién ctru
- Cho biét d6 tudi trung binh ctia nam va nit tham gia vao nghién ctru
- Cho biét nong d¢ trung binh ctia hormone igfi & nam va nit 1a bao nhiéu?
Huéng din:
#DPoc dir licu igf.txt vao R
igfdata <- read.csv("C:/Users/phuc.bui/Downloads/igf.txt", sep="", header = TRUE)
Luwu y: Thay dbi dudng link dé truy cap vao dir liu igf.txt
# Truy cap cac d6i tuong trong khung dit liéu
attach(igfdata)
# xem xét cac cot sd trong dir li¢u
names(igfdata)
#Kiém tra dit liéu
head(igfdata)
# S0 bénh nhén va so bién
dim(igfdata)
#Tinh trung binh, trung vi, phuong sai, do 1éch chuan cua d6 tudi
round(mean(age),2)
round(median(age),2)
round(var(age),2)
round(sd(age),2)
#Cho biét d6 tudi trung binh ctia nam va nit tham gia vao nghién ciru
data.frame(round(tapply(igfdata$age, list(igfdata$sex), mean), 2))
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Céu héi 2: (2.5 diém)
Str dung dir li€u igf.txt
- V& biéu do vé phan b6 nong do hormone igfi & nam va nit. Copy hinh vao bai lam
- St dung kiém dinh t dé so sanh su khac biét vé néng do hormone 1gfi & nam va
nit c6 y nghia théng ké hay khéng? Dan két qua so sanh vao bai lam
- Can thu thap bao nhiéu bénh nhan nam va nit cho nghién ctru trong trudng hop
két qua so sanh hormone igfi khong c6 y nghia thong ké?
Huoéng dan:
# Cai phan mém v& biéu do ggplot2
install.packages("ggplot2")
library(ggplot2)
#V& biéu dd cot vé phan bd ndng d6 hormone igfi & nam va nir
ggplot(data=igfdata,aes(sex,igfi,colour=sex)) + geom_violin() + geom_point() +
xlab("Sex") + ylab("igfi concentration")
#So sanh sy khac biét vé nong do hormone igfi & nam va nit ¢6 ¥ nghia thong ké hay
khong?
t.test(igfi~ sex, alternative = "two.sided")
#Tinh d6 léch chuan
sd(igf1)
#Cai dat package "tidyverse"
install.packages("tidyverse")
library(tidyverse)
# Tinh gia tri trung binh igfi cua 2 nhom
igfdata %>% group_by(sex) %>% summarise(mean=mean(igfi))
# Can thu thap bao nhiéu bénh nhan?
power.t.test(delta = 167 - 160, sd = 50, sig.level = 0.05, power = 0.8, type = "two.sample",
alternative = "two.sided")

Ciu héi 3: (2.5 diém)

Mot nhom bénh nhan g@)m 10 nguoi duoc diéu tri béng mot thuéc nham giam huyét ap.
Huyét ap ctia bénh nhan duoc do luc khai dau nghién ctu (lac chua diéu tri), va sau khi diéu
khi. S6 lidu huyét ap cua 10 bénh nhan nhu sau:

Trude khi didu tri (x;) | 180, 140, 160, 160, 220, 185, 145, 160, 160, 170
Sau khi diéu tri (x)) 170, 145, 145, 125, 205, 185, 150, 150, 145, 155

- Hay cho biét do bién chuyén huyét ap trén c6 du dé két luan rang thude diéu trj co
hiéu qua giam ap huyét hay khong?
- Trinh bay cach lam va giai thich két qua kiém dinh. Cho biét sy khac biét trung
binh vé chi s6 huyét ap giita hai nhom trude va sau diéu tri 1a bao nhiéu?
Huoéng dan:
# Nhap dir liéu
before <- c(180, 140, 160, 160, 220, 185, 145, 160, 160, 170)
after <- ¢(170, 145, 145, 125, 205, 185, 150, 150, 145, 155)
bp <- data.frame(before, after)
bp
# Kiém dinh Student t-test cho bién theo cap
t.test(before, after, paired=TRUE)

Trang 3 /7



BM-004

Céu héi 4: (2.5 diém)

Mot nghién ctru do ludng d6 cholestrol trong mau cua 18 ddi twong nam. Ti trong co thé
(body mass index) ciing duoc udc tinh cho mdi dbi tugng bang cong thie tinh BMI 1a lay
trong lwong (tinh bang kg) chia cho chiéu cao binh phuong (m2). Két qua do ludng nhu sau:
Do tudi, ti trong co thé va cholesterol

Mai so ID Dé tudi BMI Cholesterol
(id) (age) (bmi) (chol)
| 46 25.4 35

2 20 20.6 1.9

3 52 26.2 40

4 30 22.6 26

5 57 254 45

6 25 231 3.0

7 28 227 29

8 36 249 38

9 22 19 8 2.1
10 43 253 38
1 57 232 4.1
12 33 218 3.0
13 22 20.9 25
14 63 26.7 46
15 40 26.4 32
16 48 212 42
17 28 212 23
18 49 22 8 40

- V& biéu do tan xa (scatter plot) giita d6 tudi va cholesterol. Thém duong hoi quy
giita 2 bién
- Xéc dinh hé s twong quan (r) gitia hai bién s6 d6 tudi (x) va cholesterol (y)? Cho
biét murc d6 twong quan gitra 2 bién do tudi va cholesterol nhu thé nao?
- Viét cong thirc m6 hinh hdi quy tuyén tinh giira bién do tudi va cholesterol: y =
ax +b. Timgiatriavab
Huéng din:
age <- ¢(46,20,52,30,57,25,28,36,22,43,57,33,22,63,40,48,28,49)
bmi <-¢(25.4,20.6,26.2,22.6,25.4,23.1,22.7,24.9,19.8,25.3,23.2,
21.8,20.9,26.7,26.4,21.2,21.2,22.8)
chol <- ¢(3.5,1.9,4.0,2.6,4.5,3.0,2.9,3.8,2.1,3.8,4.1,3.0, 2.5,4.6,3.2, 4.2,2.3,4.0)
data <- data.frame(age, bmi, chol)
# V& biéu do tan xa (scatter plot) giita do tudi va cholesterol
plot(chol ~ age, pch=16)
# Vé& duong hoi quy giita 2 bién
abline(Im(chol~age),col="red")
# Xéc dinh hé sd twong quan Pearson
cor(age, chol)
# Kiém dinh gia thiét hé s6 twong quan bang 0 (tirc hai bién x va y khong c6 lién hé)
cor.test(age, chol)
# Mo hinh cta hoi qui tuyén tinh
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model <- Im(chol ~ age)

summary(model)
DAP AP VA THANG DIEM
Phin ciu héi NOi dung dap an Thang | Ghi
diém | chd
I. Ty luan
Caul - C6 100 bénh nhan va 12 bién 2.5
- Bién nhi phan (sex), bién phan loai (ethnicity),
bién r0i rac (age), bién lién tuc (height, weight,
igfi, igfbp3, als, pinp, ictp, p3np)
- Trung binh, trung vi d tudi: 38.83, 38
- Trung binh d6 tudi ctia nam (19.59) va nit (18.23)
- Nong d6 trung binh ctia hormone igfi & nam
(167.97) va nit (160.29)
Cau 2 - Biéu do vé phan bb nong d6 hormone igfi  nam | 2.5
va nir.

g concentration

Sex

- Két qua kiém dinh t-test cho thay khong co su
khéc biét nao vé hormone igfi gitta nam va nir

Welch Two Sample t-test data: igfi by sex

t = 0.84117, df = 88.329, p-value = 0.4025
alternative hypothesis: true difference in
means between group Female and group Male is
not equal to 0 95 percent confidence interval:
-10.46855 25.83627 sample estimates: mean in
group Female mean in group Male 167.9741
160.2903

- Xac dinh s6 mau can cho nghién ctru cho dya trén
trung binh chi s6 igfi gifra nam va nit

Two-sample t test power calculation

n = 801.8676 delta = 7 sd = 50 sig.level =
0.05 power = 0.8 alternative = two.sided NOTE:
n is number in *each* group
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Két luan: can thu thap 801 bénh nhan ¢ mdi nhom
nam va nir dé xac dinh murc do khac biét veé chi so
igfi voi mirc dnh hudng 0.8 va mirc y nghia <0.05

Cau3

- Két qua kiém dinh Student t-test cho bién theo
cap

Paired t-test data: before and after

t =2.7924, df = 9, p-value = 0.02097
alternative hypothesis: true mean difference
is not equal to 0 95 percent confidence
interval: 1.993901 19.006099 sample estimates:
mean difference 10.5

- Két qua trén cho thdy sau khi diéu tri ap sudt mau
giam 10.5 mmHg, va khodng tin cay

95% 1a tir 2.0 mmHg dén 19 mmHg, voi tri sdp=

0.0209. Nhu vay, ching ta co bang chung dé phat

biéu rang mirc d6 giam huyét ap c6 ¥ nghia thong

keé.

25

Cau 4

# V& biéu do tan xa (scatter plot) gitta do tudi va
cholesterol

plot(chol ~ age, pch=16)

# V& duong hoi quy gitra 2 bién
abline(Im(chol~age),col="red")

4.5

4.0

chol
\

3.0
N

25
1

2.0

# Xéac dinh hé s6 twong quan Pearson

cor(age, chol)

0.93

- C6 sy tuong quan manh gitta d6 tudi va
cholesterol

- Két qua kiém dinh gia thiét hé sb tuong quan
bang 0 (trc hai bién x va 'y khong co lién h¢) cho
thay su tuong quan gitra do tiéu va cholesterol c6 ¥
nghia vé mit thong ké véi P= 1.058e-08 va ngudng
tuong quan tu 0.83-0.97.

2.5
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# Xay dung mo hinh hoi quy tuyén tinh giit d6 tudi
va cholesterol

Call: Im(formula = chol ~ age)

Residuals: Min 1Q Median 3Q Max -0.40729 -
0.24133 -0.04522 0.17939 0.63040 Coefficients:
Estimate Std. Error t wvalue Pr(>|t])
(Intercept) 1.089218 0.221466 4.918 0.000154
*** gge 0.057788 0.005399 10.704 1.06e-08 ***
-—— Signif. codes: 0 Y***/ (0.001 ‘**’ (0.01 ‘*/
0.05 Y. 0.1 Y ' 1 Residual standard error:
0.3027 on 16 degrees of freedom Multiple R-
squared: 0.8775, Adjusted R-squared: 0.8698 F-
statistic: 114.6 on 1 and 16 DF, p-value:
1.058e-08

- MO hinh hoi quy tuyén tinh giita do tu6i va
cholesterol 1a: y = 0.05x + 1.08 (a=0.05, b=1.08)

Piém tong | 10.0

TP. H6 Chi Minh, ngady ... thang ... nam 2024

Nguoi duyét dé Giang vién ra deé
TS. Vii Thi Quyén TS. Buii Hoang Phiic
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