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TRUONG DPAI HOC VAN LANG
Don vi: Khoa Khoa hgc co ban

PE THI VA PAP AN
THI KET THUC HQC PHAN
Hoc ky 2, nam hgc 2023-2024

I. Thong tin chung

Tén hoc phéan: | Xac suat thong ké Y hoc

M3 hoc phan: | 7IMATM10033 S6 tin chi: | 3
Mai nhém 16p hoc phan: | 232 71IMATM10033 01,02
Hinh thire thi: Tric nghiém két hop Ty ludn Thoi gian lam bai: | 75 | phut
Thi sinh dwgc tham khdo tai li¢u: Co [] Khong

Cich thirc ndp bai phin tyr luén:
NOp bai lam riéng cho tirng cau héi dudi 1 trong 2 dang sau day (Khong can chép lai dé bai)
1/ Upload file bai lam (word, excel, pdf, ...);
2/ Upload hinh 4nh bai lam.

Lueu y: - Sinh vién ¢é 10 phiit ndp bai (sau khi hét thoi gian lam bai).

- Cdc dép dén lam tron 4 chir s6 thdp phdn sau ddu phdy.

- Sinh vién tw chudn bi bang tra citu cdc phdn vi thwong diing.

II. Cac yéu ciu ciia dé thi nhim dap ing CLO

Lay dir
Ky Hinh Trong s6 CLO Ciu | Piém | liéu do
hiéu | Néi dung CLO thitc | trong thanh phan | héi | sb lwong
CLO danh gia | danh gia (%) | thisé | toi da | mrc dat
PLO/PI
@ | 2) (€)) C)) 3 | ) @)
Ap dung kien thic
co ban vé xac suét Thi cudi 1-2
CLOL1 |trong viéc chan A 30% TN, 3 PI1.1
doan va quyét dinh y 3TL
lam sang
Van d}lng kién thirc
ve thong k& trong | pp; o 6 3-10
CLO2 | quatrinh thu thap va . 40% 4 PI1.1
A LA ky TN
phén tich dir liéu y
khoa
St dung phan mém )
thong ké hd trg cho | Thi cudi 0 1-2
CLO3 vi€c phan tich dir ky 30% TL ; Pla.2
liéu y khoa
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II1. N§i dung ciu héi thi
PHAN TRAC NGHIEM (10 cau héi, mdi cau 0,5 diém, tong sé diém: 5 diém)

Cho biét ti 1¢ bénh B tai cong dong 1a 2%. Kham ngau nhién 5 nguoi. Tinh xé4c suat gap 1
nguoi mac bénh B.

A. 0,0922
B. 0,9039
C. 0,4096
D. 0,0961
ANSWER: A

Theo Sleep Foundation, gidc ngu dém trung binh la 6,8 gio va d6 léch chu?m 0,6 gio. Gia st
phén phoi xac suat 1a phan phoi chuan. Cac bac si d€ nghi nén ngu tr 7 dén 9 gio moi dém.
Hoéi c6 bao nhiéu phan tram dan s6 ngu it hon muic nay?

A. 63,06%

B. 49,99%

C.2,27%

D. 36,93%

ANSWER: A

Theo Dubbo Osteoporosis Epidemiology Study, dit liéu vé mat do xuong & cd xwong dui cia
24 ngudi duge ghi nhan nhu sau: (don vi tinh: g/cm?)

0,37 0,64 0,78 0,75 0,51 0,65 0,96 0,83
0,82 0,69 0,58 0,63 0,83 0,75 0,77 0,71
1,17 1,19 1,14 1 1,1 0,71 0,92 0,86

Tinh mat 46 xuong & cd xwong dui trung binh ciia 24 ngudi trong mau trén.
A. 0,8067 (g/cm?)

B. 0,7750 (g/cm?)

C. 0,8200 (g/cm?)

D. 0,8783 (g/cm?)

ANSWER: A

Theo Dubbo Osteoporosis Epidemiology Study, dit liéu vé mat d6 xuong & ¢d xuong dui ciia
24 ngudi duge ghi nhan nhu sau: (don vi tinh: g/cm?)
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0,37 0,64 0,78 0,75 0,51 0,65 0,96 0,83
0,82 0,69 0,58 0,63 0,83 0,75 0,77 0,71
1,17 1,19 1,14 1 1,1 0,71 0,92 0,86

Tim do léch chuan (hiéu chinh) ctia mat d6 xwong & c¢6 xuong dui ciia 24 ngudi trong mau
trén.

A. 0,2094 (g/cm?)
B. 0,0427 (g/cm?)
C. 0,0438 (g/cm?)
D. 0,0181 (g/cm?)
ANSWER: A

Gia str ham lugng nude X (%) trong mot loai cam 1a bién ngau nhién c6 phan phdi chuan:
X~N ( U, o’ ) . Quan sat mot mau gém 30 qué cam thugc loai trén ta thu dugc s6 liéu sau:

X (%) 79 80 84,6 86 87,5 89 90
S6 qua 2 4 6 8 5 4 1

Hay udc lugng ham lugng nude trung binh cua loai cam trén véi d9 tin cay 95%.
A. [84,0867; 86,3867] (%)

B. [83,8695; 86,6038] (%)

C. [83,7228; 86,7505] (%)

D. [84,2715; 86,2019] (%)

ANSWER: A

Gia sir ham lugng nudc X (%) trong mot loai cam 13 bién ngiu nhién c6 phan phdi chuan:
X~N ( U, o’ ) . Quan sat mot mau gdm 30 qua cam thudc loai trén ta thu duoc sé lidu sau:

X (%) 79 80 84,6 86 87,5 89 90
S6 qud 2 4 6 8 5 4 1

Tim khodng tin cay 95% cho ti 1¢ cam c6 ham lugng nudce tir 86% trd 1€n.
A. [42,47%; 77,53%]
B. [45,29%; 74,71%)]
C. [39,16%; 80,84%]
D. [36,92%:; 83,08%]

Trang 3 /10



BM-003

ANSWER: A

Gia sir ham lugng nudc X (%) trong mot loai cam 13 bién ngiu nhién c6 phan phdi chuan:
X~N ( U, o’ ) . Quan sat mot mau gém 30 qué cam thugc loai trén ta thu dugc sb liéu sau:

X (%) 79 80 84,6 86 87,5 89 90
S6 qua 2 4 6 8 5 4 1

Néu mudn sai s6 ciia bai toan udc lugng ham luong cam trung binh khong vuot qua 1% véi
do tin cay 99% thi can quan sat thém to61 thi€éu bao nhi€u qua cam?

A. 39

B. 27

C.10

D. Khong can quan sat thém vi ¢& miu n = 30 di thoéa méin yéu cau bai toan
ANSWER: A

Theo ddi s6 chudt chét khi cho cac 16 chudt thi nghiém st dung cac lidu thude co dc ting
dan, nguoi ta thu duge so li¢u sau:

Liéu thudc (mg/kg)| 0,015 0,02 0,025 0,03 0,035 0,04
S6 chudt mdi 16 10 10 10 10 10 10
S6 chudt chét 0 2 5 8 9 10

C6 y kién cho rang ti 1& chudt chét (& tat ca cac liéu thude) bang 55%. V&i mic ¥ nghia 5%,
hay tinh gia tri kiém dinh va cho két luan vé y kién trén.

A. Gia trj kiém dinh: 0,2600. Chap nhan ¥ kién.
B. Gia tri kiém dinh: 0,2600. Béc bo ¥ kién.

C. Gia tri kiém dinh: 0,1965. Chip nhén y kién.
D. Gia trj kiém dinh: 0,1965. Bac bo y kién.
ANSWER: A

Theo ddi s6 chudt chét khi cho cac 16 chudt thi nghiém str dung cac lidu thude co doc ting
dan, nguoi ta thu duge so liéu sau:

Liéu thudc (mg/kg)| 0,015 0,02 0,025 0,03 0,035 0,04
S6 chudt mdi 16 10 10 10 10 10 10
S6 chudt chét 0 2 5 8 9 10
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Coy kiér} cho rang nén sir dung liéq thuég doc trung binh t6i da 14 0,03 (mg/kg). Yéu cau tinh
gia tri kiém dinh va cho nhan xét v€ y kién trén véi mirc ¥ nghia 5%.
A. Gi4 trj kiém dinh: —2,2488. Chép nhan y kién.
B. Gia trj kiém dinh: —2,2488. Bac bo y kién.
C. Gia tri kiém dinh: 2,7800. Chap nhan y kién.
D. Gia tri kiém dinh: 2,7800. Bac bo ¥ kién.
ANSWER: A

Bén loai thudc chira cung mdt loai bénh B, khdo sat trén bon nhém bénh nhan (mdi nhom
dung mot loai thuoc), thu dugce két qua:

Nhém 1 Nhém 2 | Nhom 3 | Nhom 4
Khéi bénh 123 95 152 132

Khong khoi bénh 28 19 63 53

Hoi hiéu qua ciia bdn loai thude c6 nhu nhau khong? Yéu cau tinh gia tri kiém dinh cta phép
kiém dinh Khi - binh phuong va cho két luan v4i murc y nghia 5%.

A. Gia trj kiém dinh: 11,0769. Hiéu qua cua bdn loai thudc khac nhau.
B. Gia tri kiém dinh: 11,0769. Hiéu qua cta bon loai thudc nhu nhau.
C. Gia tri kiém dinh: 0,0113. Hiéu qua ctia bon loai thudc khac nhau.
D. Gia trj kiém dinh: 0,0113. Hiéu qua cua bdn loai thude nhu nhau.
ANSWER: A

PHAN TU LUAN (3 céu héi, tong so diém: 5 diém)

Cau1: (1,5 diém)

Yéu cau: Dbi v6i bai toan kiém dinh so sanh nhiéu gi tri trung binh, yéu cau phat biéu rd
gia thuyét, do1 thuyét va dua vao két qua phan tich phuong sai tir phan mém Excel (sinh vién
tu thuc hanh va trinh bay bang ANOVA vao bai lam), hdy néu rd két luan. Khuyén khich sinh
vién ndp bai lam bang tap tin Excel.

Pé bai: Mot nghién ctru vé mdi quan hé gitta vi tri dia ly va ching tram cam duoc cac nha xa
hoi hoc va bac si tam ly ¢ Trung tam Y té Goworth - ngoai 6 New York thyuc hién trén d6i
tugng ngudi trén 65 tudi. Mot mau gom 60 c nhan, tat ca déu co sic khoe kha tot, duge chon:

20 nguoi la cu dan cua Florida, 20 nguoi 1a cu dan cua New York va 20 nguoi 1a cu dan cua
Bic Carolina. Mdi ca nhan trong mau duge chon thyuc hién mot bai kiém tra tiéu chuan dé do
muc do trAm cam. Piém kiém tra cao hon cho théy muc d6 tram cam cao hon. Dit liéu thu
thap dugc trong Medicall.

Phan thr hai cua nghién ciru xem xét moi quan hé gitra vi tri dia ly va chig tram cam doi
v6o1 nhitng nguoi trén 65 tudi mac bénh man tinh nhu viém khop, tang huyét 4p, bénh tim.
Mot mau gdm 60 cé nhan, tat ca déu cd bénh man tinh, dugc chon: 20 nguoi 1a cu dan cua
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Florida, 20 ngudi 1a cu dan ciia New York va 20 ngudi 1a cu dan cua Bac Carolina. Mdi ca
nhan trong mau dugc chon thyc hién cung bai kiém tra dé€ do mtrc dg tram cadm v4i nhom co
suc khée tot. Dt li¢u thu thap dugc trong Medical?2.

Data from Medicall Data from Medical2
North North
Florida New York Carolina Florida New York Carolina
3 8 10 13 14 10
7 11 7 12 9 12
7 9 3 17 15 15
3 7 5 17 12 18
8 8 11 20 16 12
8 7 8 21 24 14
8 8 4 16 18 17
5 4 3 14 14 3
5 13 7 13 15 14
2 10 8 17 17 16
6 6 8 12 20 18
2 8 7 9 11 17
6 12 3 12 23 19
6 8 9 15 19 15
9 6 8 16 17 13
7 8 12 15 14 14
5 5 6 13 9 11
4 7 3 10 14 12
7 7 8 11 13 13
3 8 11 17 11 11

Hoi yéu t6 strc khoe c6 anh huong dén chung tram cam khong? Két luan vai mure y nghia 5%.

Cau 2: (1,5 diém)

Yéu cau: Khuyén khich sinh vién nop bai lam bang tap tin Excel.

Khao sat nhiét d6 ciia mot phan tng hoa hoc (¥, don vi tinh: °C) cing véi ndng do cua bdn
hoa chat khac nhau (X L= 1, 4, don vi tinh: mol/lit) ta c6 s6 liéu nhu sau:

X1 X2 X3 X4 y
7 26 6 60 78,5
1 29 15 52 74,5
11 56 8 20 104,3
11 31 8 47 87,6
7 52 6 33 95,9
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11 55 9 22 109,2
3 71 17 6 102,7

1 31 22 44 72,5

54 18 22 93,1

21 47 4 26 115,9

a) Tim phuong trinh hoi quy wdc lugng thé hién mdi lién hé tuyén tinh cia y theo x,i=14.
Dy doén nhiét d phan tmg héa hoc trung binh khi nong d¢ cia bon hoa chét lan luot l1a
x, =10, x, =30, x, =15, x, =40 (udc luong diém).

b) Hiy kiém dinh y nghia cia mé hinh hdi quy vira tim dugc ¢ cau a véi mirc y nghia 5%.

Céu 3: (2 diém)

Mot xét nghiém cb xac suat sai bang 0,198. Ti 1é bi bénh tai cong ddng bang 0,02. Biét do
chuyén cua xét nghiém bang 0,8. Dung xét nghiém chan doan bénh. Tim gia tri tién doan
duong cua xét nghiém.

HET

PAP AN PHAN TU LUAN VA THANG PIEM
Céu héi 1: (1,5 diém)
* Két qua phan tich phwong sai tir phin mém Excel: (0,5 diém)

Anova: Two-Factor With Replication

New North

SUMMARY Florida York Carolina Total

Stre khée khd tét
Count 20 20 20 60
Sum 111 160 141 412
Average 5.55 8 7.05 6.8667
Variance 4.5763 4.8421 8.05 6.6599

Co bénh mdn tinh
Count 20 20 20 60
Sum 290 305 279 874
Average 145 15.25 1395 14.5667
Variance 10.0526 17.0395 8.6816 11.8090

Total
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Count 40 40 40

Sum 401 465 420

Average 10.025 11.625 10.5

Variance 27.6660 24.1378 20.3590

ANOVA

Source of Variation ) df MS F P-value  Fcrit
Sample 1778.7 1 1778.7 200.4466 7.1E-27 3.9243
Columns 54.01667 2 27.0083 3.0436 0.0516 3.0759
Interaction 24.05 2 12.025 1.3551 0.2620 3.0759
Within 1011.6 114 8.8737

Total 2868.3667 119

* Kiém dinh sy Anh hwdéng cua yéu to sirc khée dén chirng tram cam:

Gia thuyét Ho: Yéu t6 stc khoe khong anh huong dén chimg tram cam

Péi thuyét Hi: Yéu t6 strc khoe c¢6 anh huong dén chimg trim cam (0,25 diém)
Gia tri cua tiéu chuan kiém dinh: F —stat = 200,4466

Phan vi Fisher: F' —crit =3,9243

(0,25 diém)

Do F —stat > F — crit nén ta bac bo gia thuyét Ho, chap nhan d6i thuyét H; (0,25 diém)

Keét luan: Yéu to strc khoe c6 anh hudng dén chimg trdm cam

(0,25 diém)

Ghi chii 1: Co thé dung phuong phap P-value: P-value = 7 x1027 < 5%, ...

Ghi chii 2: Sinh vién co thé bién dbi bang s lidu (tinh diém tram cam trung binh cho timg
trrong hop: stre khoe kha tot, co6 bénh man tinh) dé dua ve bai toan phén tich phuong sai hai

nhan t6 khong lap
Florida New York Bic Carolina
Strc khoe kha 6t 5,5 8 7,05
Co bénh man tinh 14,5 15,25 13,95

Céu héi 2: (1,5 diém)

a) Két qua phan tich hdi quy tuyén tinh tir phin mém Excel:

SUMMARY OUTPUT
Regression Statistics
Multiple R 0.9915
R Square 0.9831
Adjusted R Square 0.9696
Standard Error 2.6108
Observations 10
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ANOVA

df SS MS F Significance F
Regression 4 1983.115 495.7787 72.7350 0.0001
Residual 5 34.08117 6.8162
Total 9 2017.196

Standard Upper
Coefficients  Error t Stat  P-value  Lower 95% 95%

Intercept 67.2870  89.3443 0.7531 0.4853 -162.3797 296.9537
X Variable 1 1.4192 0.9449 1.5020 0.1934 -1.0097 3.8480
X Variable 2 0.4993 0.9302 0.5367 0.6145 -1.8919 2.8904
X Variable 3 -0.0981 09716  -0.1010 0.9235 -2.5957 2.3995
X Variable 4 -0.1798 0.8971  -0.2004 0.8490 -2.4857 2.1262

M5 hinh hdi quy: ¥ = B, + B.X, + By X, + B X, + B X, + ¢

Phuong trinh hoi quy tuyén tinh uéc luong ctia y theo x1, x2 , x3 Va x4

Vymm, = 67,2870 +1,4192x, +0,4993x, — 0,098 Lx, —0,1798x,

(0,25 diém)

Udc lugng gia tri trung binh cta y khi x, =10, x, =30, x, =15, x, =40:

V0,530, ot nito = 67,2870+ 1,4192x 10 +0,4993x 30 — 0,0981x 15— 0,1798 x 40

Y210, 5,230, 5,215, 5,40 = 87, 71945 (°C)

b) M6 hinh hdi quy: ¥ = B, + B.X, + B, X, + B X, + B X, + ¢

Gia thuyét Ho: M6 hinh héi quy khong c6 y nghia thong ké

Déi thuyét Hi: M6 hinh hdi quy c6 y nghia thong ké
Do P-value = 0,0001 < 5% nén ta bac bo gia thuyét Ho va chip nhan ddi thuyét H;.

Nghia 14 md hinh héi quy vira tim dugc & céu a c6 y nghia thdng ké.

Céu héi 3: (2 diém)

Ti 1¢ bénh luu hanh trong dan sé 1a P(B")=0,02

Do chuyén: P(T* | B*) =0,8, gia sir 0 nhay: P(T+ | B*) =pe(0,1)

Xét bang 2 x 2 ddi voi xét nghiém T':

(0,25 diém)

(0,25 diém)

(0,25 diém)

(0,25 diém)

(0,75 diém)

B+ B,
T+ 20p 196 196+20p
7- | 20-20p 784 804 —20p
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20 980 N =1000

X4c suét sai caa xét nghiém 1a 0,198:
P(S)=P(B")-P(T"|B")+P(B)-P(T"|B)=0,198 (0,25 diém)
< 0,02x(1-p)+(1-0,02)x(1-0,8)=0,198 < 0,018-0,02p =0 <> p=0,9 (0,25 diém)

Gia tri tién doan duong cua xét nghiém 7' :

PV+=P(B+|T+) 20p 20><0,9 9

- - =—~0,0841 (0,5 diém)
196+20p 196+20x0,9 107

Ghi chu: Sinh vién c6 thé dung phuong phap cong thirc Bayes hodc ti s6 kha nang,

HET

TP. Ho Chi Minh, ngay 26 thang 06 nam 2024

Nguwdi duyét dé Giang vién ra de
W(
" Pinh Tién Liém D5 Lu Cong M
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