BAI TAP LON CUOI KY
MON TOAN UNG DUNG

(Hoc ky 2 — Nam hoc 2020 — 2021)

Cha ¥:

* Bai 1am duoc viét tay ro rang béng but bi muc xanh hoac muc den trén giéy khd A4 (hoac
gidy tap hoc sinh dé dimg twong duong khd A4).

« Bai 1am phai dugc trinh bay chi tiét.

e Céc em chon 1 trong 4 bd dit liéu dé 1am bai (xem Phan A, B).

« Khi ghép thanh 1 file dé ndp, cdc cau trong bai lam phai duoc sip xép theo thir tu ting dan
(khong duoc trinh bay tron 1an giira cdc cau).

PHAN A: Huwéng din sinh vién chon b dir liéu

Buée 1: Lay sb thir tw ciia minh trong danh sach du thi cudi ky chia cho 4.

Buéc 2: Phan duw trong phép todn trén 12 mé ctia bo dir liéu ding dé tham chiéu cho noi dung
yéu cau ¢ Phan C.
Vi du:

Emc6 STT 11 - 11:4=2%4+43 - du 3 - Bo dir licu 3
Em ¢6 STT 12 - 12:4=3%4+4+0 - du 0 -~ B dit licu 0

PHAN B: Két Qua Phan Tich Céc Bj Dir Liéu (dung dé tham chiéu cho noi dung yéu cau ¢
Phan C)
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BO DU LIEU 0:

Bo dir lidu Iris c¢6 bdén bién dinh lugng 13 Sepal.Length, Sepal.Width, Petal.Length va
Petal.Width dé do chiéu dai, chiéu rong cua dai hoa va canh hoa ctia cic loai hoa Iris. Bién dinh
tinh Species phan loai thanh 3 loai hoa Iris gdm: Iris Setosa, Iris Versicolor va Iris Virginica.

#Tinh todn xdc suidt x4p xi phin phdi chudn cho bién ngiu nhién X
dua vao wdc tinh cia bién Sepal.Width (danh cho cdu 1 va 2 Phan C
)
> mean (iris$Sepal.Width)
[1] 3.057333
> sd(iris$Sepal.Width)
1] 0.4358663
norm(4,3.06,0.4306)
0.9844567
norm(2.6,3.06,0.436)

[
>
[1
>
[ 0.1457022

p
]
p
1]

#K&t qua phidn tich mé ta bién Sepal.Width (danh cho cidu 34 Phan
C)
describeBy (iris$Sepal.Width, iris$Species, ranges=F)
Descriptive statistics by group
group: setosa
vars n mean sd
X1 1 50 3.43 0.38
group: versicolor
vars n mean sd
X1 1 50 2.77 0.31
group: virginica
vars n mean sd
X1 1 50 2.97 0.32

#Két qua phidn tich dinh tinh cia bién Sepal.Width v&éi Sepal.Width
>2.5(danh cho cdu 5 va 6 trong Phén C)
> datal=subset (iris,iris$Sepal.Width>2.5)
> CrossTable (datal$Species)
Cell Contents

Total Observations in Table: 131

| setosa | versicolor | virginica |



#Kiém dinh so sanh (danh cho cdu 7-12 trong Phan C)

> iris.versicolor=subset (iris,irisS$Species=="versicolor")
> iris.virginica=subset (iris,iris$Species=="virginica")

> t.test (iris.virginica$Sepal.Width, mu=2.5)

One Sample t-test

data: iris.virginica$Sepal.Width
t = 10.393, df = 49, p-value = 5.514e-14
alternative hypothesis: true mean is not equal to 2.5
95 percent confidence interval:
2.882347 3.065653
sample estimates:
mean of x
2.974

> t.test (iris.versicolor$Sepal.Width,iris.virginica$Sepal.Width,v
ar.equal = F)

Welch Two Sample t-test

data: iris.versicolor$Sepal.Width and iris.virginica$Sepal.Width
t = -3.2058, df = 97.927, p-value = 0.001819
alternative hypothesis: true difference in means is not equal to
0
95 percent confidence interval:
-0.33028364 -0.07771636
sample estimates:
mean of x mean of y
2.770 2.974

#Phin tich md ta héi quy tuyén tinh tit R(danh cho ciu 1315 trong
Phén C)

> hoiquytuyentinh=lm(iris.versicolor$SPetal.Length~iris.versicolor
SPetal.Width)

> summary (hoiquytuyentinh)

Call:
Im(formula = iris.versicolor$Petal.Length ~ iris.versicolorS$Petal
.Width)
Residuals:
Min 10 Median 30 Max

-0.8375 -0.1441 -0.0114 0.1984 0.6755

Coefficients:
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Estimate Std. Error t value Pr(>|t])
(Intercept) 1.7813 0.2838 6.276 9.48e-08
iris.versicolor$SPetal.Width 1.8693 0.2117 8.828 1.27e-11
Signif. codes: 0 Y***/ (0,001 ‘**’ 0.01 ‘*’ 0.05 . 0.1 ¥ " 1

Residual standard error: 0.2931 on 48 degrees of freedom
Multiple R-squared: 0.6188, Adjusted R-squared: 0.6109
F-statistic: 77.93 on 1 and 48 DF, p-value: 1.272e-11

#Tinh todn co ban tim khoang tin cdy va va mé hinh héi quy tuyén
tinh (danh cho cdc cidu 1620 trong Phin C)

> a=rbind("x"=iris.versicolorS$Petal .Width[1:10],"y"=iris.versicol
or$Petal.Length[1:10])

> a
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BO DU LIEU 1:

Bo dir lidu Iris c¢6 bdén bién dinh lugng 13 Sepal.Length, Sepal.Width, Petal.Length va
Petal.Width dé do chiéu dai, chiéu rong cua dai hoa va canh hoa cta cic loai hoa Iris. Bién dinh
tinh Species phan loai thanh 3 loai hoa Iris gdm: Iris Setosa, Iris Versicolor va Iris Virginica.

#Tinh todn xdc suidt x4p xi phin phdi chudn cho bién ngiu nhién X
dwa vao wdc tinh cia bién Petal.Length (danh cho cdu 1 va 2 Phan
C)

> mean (iris$Petal.Length)

[1] 3.758

> sd(iris$Petal.Length)

[1] 1.765298

> pnorm(4.5,3.76,1.765)

[1] 0.6624882

> pnorm(3.5,3.76,1.765)

[1] 0.4414442

#K&t qua phan tich mé ta bién Petal.Length (danh cho ciu 34 Pha
n C)
> describeBy (iris$Petal.Length,iris$Species, ranges=F)

Descriptive statistics by group
group: setosa
vars n mean sd
X1 1 50 1.46 0.17
group: versicolor
vars n mean sd
X1 1 50 4.26 0.47
group: virginica
vars n mean sd
X1 1 50 5.55 0.55

#Két qua phan tich dinh tinh cia bién Petal.Width v&i Petal.Lengt
h > 1.5(danh cho cidu 5 va 6 trong Phin C)

datal=subset (iris,iris$Petal.Length>1.5)

> CrossTable (datal$Species)

Cell Contents

Total Observations in Table: 113

| setosa | versicolor | virginica
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| 0.115 | 0.442 | 0.442 |

#Kiém dinh so sanh (danh cho cdu 7-12 trong Phan C)
> iris.versicolor=subset (iris,irisS$Species=="versicolor")
> iris.virginica=subset (iris,iris$Species=="virginica")
> t.test(iris.virginica$Petal.Length, mu=5.8)
One Sample t-test

data: iris.virginica$Petal.Length
t = -3.1775, df = 49, p-value = 0.002573
alternative hypothesis: true mean is not equal to 5.8
95 percent confidence interval:
5.395153 5.708847
sample estimates:
mean of x
5.552

> t.test(iris.versicolor$Petal.Length,iris.virginica$Petal.Length
,var.equal = F)

Welch Two Sample t-test

data: iris.versicolor$Petal.length and iris.virginica$Petal.Leng
th
t = -12.604, df = 95.57, p-value < 2.2e-16

alternative hypothesis: true difference in means is not equal to O
95 percent confidence interval:
-1.49549 -1.08851
sample estimates:
mean of x mean of y
4.260 5.552

#Phin tich md ta héi quy tuyén tinh tit R(danh cho ciu 1315 trong
Phén C)

> hoiquytuyentinh=lm(iris.versicolor$SPetal.Length~iris.versicolor
SPetal.Width)

> summary (hoiquytuyentinh)

Call:
Im(formula = iris.versicolor$Petal.lLength ~ iris.versicolorS$Petal
.Width)
Residuals:
Min 10 Median 30 Max

-0.8375 -0.1441 -0.0114 0.1984 0.6755

Coefficients:
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Estimate Std. Error t value Pr(>|t])
(Intercept) 1.7813 0.2838 6.276 9.48e-08
iris.versicolor$SPetal.Width 1.8693 0.2117 8.828 1.27e-11
Signif. codes: 0 Y***/ (0,001 ‘**’ 0.01 ‘*’ 0.05 . 0.1 ¥ " 1

Residual standard error: 0.2931 on 48 degrees of freedom
Multiple R-squared: 0.6188, Adjusted R-squared: 0.6109
F-statistic: 77.93 on 1 and 48 DF, p-value: 1.272e-11

#Tinh todn co ban tim khoang tin cdy va va mé hinh héi quy tuyén
tinh (danh cho cdc cidu 1620 trong Phin C)

> a=rbind("x"=iris.versicolorS$Petal .Width[1:10],"y"=iris.versicol
or$Petal.Length[1:10])

> a
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BQ DU LIEU 2:

"nn

B0 dit liéu Pima c6 7 bién dinh luong 13 "npreg", "glu", "bp'", 'skin', "bmi'", "ped", "age"
va mot bién dinh tinh "type" nham phan loai bénh tiéu dudng hay khong theo tiéu chi cia to chirc
y té thé gioi WHO. Bo dit liéu duoc thu thap trén nhém cic phu nir tir 21 tudi, c6 ngudn gdoc thd
dan, séng ¢ Phoenix, bang Arizona My va dugc thuc hién boi Vién nghién clru bénh Tiéu duong,
Tiéu héa va Than cua Hoa Ky. Bién dinh tinh "type" phan loai thanh 2 nhém gém: Yes “Co6 bénh”
or No “khong c6 bénh”.

#Tinh todn xdc suidt x4p xi phin phdi chudn cho bién ngiu nhién X
dwya vao uwdc tinh cia bién glu (danh cho cdu 1 va 2 Phan C)

> mean (Pima.teS$Sglu)

[1] 119.259

> sd(Pima.teS$Sglu)

[1] 30.50114

> pnorm(110,119.26,30.5)

[1] 0.3807138

> pnorm(125,119.26,30.5)

[1] 0.5746388

#Két qua phan tich mé ta bién glu (danh cho cidu 3-4 Phén C)
> describeBy (Pima.te$glu,Pima.te$type, ranges=F)

Descriptive statistics by group
group: No
vars n mean sd
X1 1 223 108.19 22.65
group: Yes
vars n mean sd
X1 1 109 141.91 32.04

#Két qua phan tich dinh tinh cta bién type(danh cho cidu 5 va 6
trong Phén C)
> CrossTable (Pima.teStype)

Cell Contents



#Kiém dinh so sanh (danh cho ciu 7-12 trong Phan C)
> Pima.te.yes=subset (Pima.te,Pima.teStype=="Yes")

> Pima.te.no=subset (Pima.te,Pima.teStype=="No")

> t.test (Pima.te.yesSglu,mu=143)

One Sample t-test

data: Pima.te.yes$glu
t = -0.35579, df = 108, p-value = 0.7227
alternative hypothesis: true mean is not equal to 143
95 percent confidence interval:
135.8260 147.9905
sample estimates:
mean of x
141.9083

> t.test (Pima.te.yesS$Sglu,Pima.te.no$Sglu,var.equal = F)
Welch Two Sample t-test

data: Pima.te.yes$glu and Pima.te.no$glu
t = 9.8517, df = 162.49, p-value < 2.2e-16
alternative hypothesis: true difference in means is not equal to O
95 percent confidence interval:
26.96111 40.47872
sample estimates:
mean of x mean of y
141.9083 108.1883

#Phan tich mé ta héi quy tuyén tinh ti R(danh cho ciu 1315 trong
Phan C)

> hoiquytuyentinh=1lm(Pima.teSbmi~Pima.te$skin)

> summary (hoiquytuyentinh)

Call:
Im(formula = Pima.te$Sbmi ~ Pima.te$skin)
Residuals:

Min 10 Median 30 Max

-14.3118 -3.9398 -0.4137 3.3782 25.5762

Coefficients:

Estimate Std. Error t value Pr(>|t])
(Intercept) 18.89158 0.95153 19.85 <2e-16 ***
Pima.te$skin 0.49201 0.03095 15.90 <2e-16 ***
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Signif. codes: 0 '***’ (0,001 ‘**” 0.01 ** 0.05 . 0.1 " 1

Residual standard error: 5.489 on 330 degrees of freedom
Multiple R-squared: 0.4337, Adjusted R-squared: 0.432
F-statistic: 252.7 on 1 and 330 DF, p-value: < 2.2e-16

#Tinh todn co ban tim khoang tin cdy va va mé hinh héi quy tuyén
tinh (danh cho cdc cidu 1620 trong Phin C)
> a=rbind("x"=Pima.te$skin[1:10],"y"=Pima.teSbmi[1:10])
> a
(,11 ,21 [,31 [,41 [,51 [,61 [,71 [,81 [,9]1 [,10]
x 35.0 29.0 23.0 32 45.0 19.0 47.0 38.0 41.0 35
y 33.6 26.6 28.1 31 30.5 25.8 45.8 43.3 39.3 29
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BQ DU LIEU 3:

" on

B6 dir liéu Pima c6 7 bién dinh lugng 1a "npreg'', "glu'", '"bp', 'skin", "bmi'", '"ped",
"age" va mot bién dinh tinh "type" nham phan loai bénh tiéu dudong hay khong theo tiéu chi cua
t6 chuc y té thé gioi WHO. Bo dit liéu dugc thu thap trén nhém cic phu nir tir 21 tudi, c6 ngudn
gbc tho dan, séng & Phoenix, bang Arizona My va dugc thyuc hién boi Vién Nghién ctru bénh Tiéu
duong, Tiéu héa va Than cia Hoa Ky. Bién dinh tinh "type" phan loai thanh 2 nhém gém: Yes
“C6 bénh” or No “khong c6 bénh”.

#Tinh todn xdc suit x4p xi phin phdi chudn cho bién ngiu nhién X
dua vao wdc tinh cia bién bmi (danh cho cdu 1 va 2 Phén C)

> mean (Pima.teS$Sbmi)

[1] 33.23976

> sd(Pima.teSbmi)

[1] 7.282901

> pnorm(29,33.24,7.283)

[1] 0.2802235

> pnorm(35,33.24,7.283)

[1] 0.5954777

#Két qua phan tich mé ta bién bmi (danh cho cidu 3-4 Phén C)
> describeBy (Pima.te$bmi,Pima.te$type, ranges=F)

Descriptive statistics by group
group: No
vars n mean sd
X1 1 223 31.64 6.65
group: Yes
vars n mean sd
X1 1 109 36.51 7.46

#Két qua phan tich dinh tinh ciia bién type khi age>26(danh cho ci
ubvaeé trong Phan C)
> datal=subset (Pima.te,Pima.teSage>26)
> CrossTable (datalS$type)
Cell Contents



#Kiém dinh so sanh (danh cho cdu 7-12 trong Phan C)
> Pima.te.yes=subset (Pima.te,Pima.teStype=="Yes")

> Pima.te.no=subset (Pima.te,Pima.teStype=="No")

> t.test (Pima.te.yesS$Sbmi, mu=33)

One Sample t-test

data: Pima.te.yesS$Sbmi
t = 4.9179, df = 108, p-value = 3.147e-06
alternative hypothesis: true mean is not equal to 33
95 percent confidence interval:

35.09697 37.92872

sample estimates:
mean of x

36.51284

> t.test (Pima.te.yesSbmi,Pima.te.noSbmi,var.equal = F)
Welch Two Sample t-test

data: Pima.te.yes$bmi and Pima.te.noS$bmi
t = 5.7896, df = 193.96, p-value = 2.802e-08
alternative hypothesis: true difference in means is not equal to O
95 percent confidence interval:
3.212921 6.532946
sample estimates:
mean of x mean of y
36.51284 31.63991

#Phin tich md ta héi quy tuyén tinh tit R(danh cho ciu 1315 trong
Phan C)

> hoiquytuyentinh=1lm(Pima.te.yes$Sbmi~Pima.te.yes$skin)

> summary (hoiquytuyentinh)

Call:
Im(formula = Pima.te.yesSbmi ~ Pima.te.yesS$skin)
Residuals:

Min 10 Median 30 Max

-11.9877 -4.0407 -0.2665 2.9865 24.1189

Coefficients:
Estimate Std. Error t value Pr(>|t])
(Intercept) 20.28570 2.17016 9.348 1.53e-15 *x*x*
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Pima.te.yes$skin 0.49338 0.06363 7.754 5.51le-12 **x*
Signif. codes: 0 '***’ (0,001 ‘**” 0.01 ** 0.05 . 0.1 " 1

Residual standard error: 5.995 on 107 degrees of freedom
Multiple R-squared: 0.3597, Adjusted R-squared: 0.3538
F-statistic: 60.12 on 1 and 107 DF, p-value: 5.512e-12

#Tinh todn co ban tim khoang tin cdy va va mé hinh héi quy tuyén
tinh (danh cho cdc cidu 1620 trong Phin C)
> a=rbind ("x"=Pima.te.yes$skin[1:10],"y"=Pima.te.yes$Sbmi[1:10])
> a

(.11 (,21 (,31 [,4] [,5] [,e] [,71 [,8] [,91 [,10]
x 35.0 32 45.0 19.0 47.0 35 37.0 42.0 47.0 24.0
y 33.6 31 30.5 25.8 45.8 29 32.9 38.2 37.1 45.4
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PHAN C: Cac ndi dung yéu cau trong Bai Tap Lon twong ng b dir liéu

1. Bién ngiu nhién X c6 phan phdi chuan, tinh ty 18 (xdc suét cdc phan tir c6 tinh chat A)
P(a <X< b)tu:ong g tir bo dit lidu (a,b 14y tir pnorm(.), em ghird gidtri a va b)

2. Xét ngau nhién N cic d6i twong nghién ctru, tinh s phan tir ¢6 tinh chat A trong xéc suat &
cAu 1 (N 124 sb cudi trong ma so sinh vién, vi du: MSSV 20068141 - N = 8141).

3. Xay dung khoang tin cdy 95% cho céc trung binh miu ciing kich ¢& ciia bién duge mo ta
trong bo dir li€u.

4. Goi g, la bién do 16n nhét cua céc khoang tin cay (KTC) 95% mo ta trung binh mau & ciu 3.
St dung két qua mo ta & trén, ¢ KTC mé ta céc trung binh miu c6 bién do khong qué g, /2
thi ¢& mau nhoé nhét can khéo sét 1 bao nhiéu? (Chon do 1éch chuan Sd nhé nhit trong phan
két qua mo ta trong bd dir liéu twong ing ndi dung cau hoi)

5. Tim khoang tin cdy 95% mo ta ty 1é mau cia nhém c6 ty 1¢ nho nhét trong két qua mo ta bién
dinh tinh trong bg dir li¢u.

6. Goi g,la bién d) cua khoang tin cdy 95% mo ta ty 1€ mau mé ta & cau 5. Dé khoang tin cdy
95% md ta ty 1&¢ mau nay khéng qud €, /2 thi ¢& mau nhé nhét can khao sit 1a bao nhiéu?

7. Néu céc thong sd dugc tinh tir mAu theo th ty: trung binh, ¢& mau, gid tri ¢ cta kiém dinh va
khoang tin cdy 95% md ta khoang bién thién ctia c4c trung binh miu c6 cuing kich c&.

8. Goi p 12 s6 do cua trung binh cta d6i twong nghién ciru. Néu cdp gia thuyét chinh H > va gia
thuyét vo hiéu H  trong phép kiém dinh so sanh tuong ting vé6i két qua trong bg dir liéu.

9. Goi p = P(Dit liéu thudc khoang bac bé Hy|H,). Tir két qua trén, tim p va cho biét két ludn
ding vé cap gia thuyét trong phép kiém dinh néi trén véi o = 0.05 .

10. Néu két qua cdc thong s6 duoc tinh tir mau theo thir tu: trung binh miu nhém 1, trung binh
mau nhém 2, gid tri ¢ cia kiém dinh va khoang tin ciy 95% mo ta khdc biét clia cdc cip trung
binh miu c6 cling kich ¢& trong kiém dinh so s4nh trén.

11.Goi p, 1a trung binh cua dbi twong nghién ctru nhém 1, I, la trung binh dbi twong nghién ctru
nhém 1. Néu cap gia thuyét chinh H ,vagia thuyét vo hiéu H , trong phép kiém dinh so sanh
tuong tng véi két qua trong bo dit liéu.

12.Goi p = P(Dit liéu thudc khoang bac bd Hy|H,). Tir két qua trén, tim p va cho biét két luan
vé cap gia thuyét trong phép kiém dinh néi trén véi o = 0.05 .

13. M6 hinh hdi quy tuyén tinh dang duong thang y = ax+ b ding dé xap xi gia tri ciia bién phu
thudc vao bién doc 1ap. Liét ké cdc thong sé md ta sai sé gitra gid tri wdc tinh 5;\, (ctia bién phu
thudc) tir mo hinh hoi quy so véi gia tri thuc cua bién phu thudc trong bd dir li€u theo thir tu:
Min, Max, Trung vi, Q1, Q3.

14. Phuong trinh hdi quy duoc thiét 1ap theo ki hiéu sau: bién phu thude y; bién déc lap x. Tim
mo hinh hdi quy tuyén tinh theo ki hiéu trén.
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15. Trinh bay ty 18 phan trim md ta mic d6 phit hop ctia mé hinh hdi quy so véi dir liéu.
16. Tinh trung binh va d6 1éch chuan ctia mau cho bién x va y.
17. Tim khoang tin cdy (KTC) 95% mo ta trung binh ctia x va y biét gid tri P(T < 2.2622) = 0.975
voi T ~T°
18.Goi g, la bién do khoang tin cdy cua bién y trong cau 17. D¢ bién do ctia KTC 95% mo ta céc
trung binh miu ctia y khong qué ¢, /2 thi c& mau nhé nhat can khao sit 1a bao nhiéu?
19. Mot m6 hinh hdi quy md ta sy phu thude cia y vao x dugc dé xuat 1a 5): BAQ + BAlx. Goi
5 — _ . 5, 0\
SST = Z(yi — y) trong d6 y la trung binh mau cua y, SSR = Z(yi — y) , ¥, la gid tr1 uwdc
i=1 i=1

tinh twong (g véi gid tri x tir mo hinh hdi quy. Tinh gid tri SST va SSR.

20.Goi R” 12 hé s6 xdc dinh muc do phit hop ctia md hinh hoi quy so vé6i dir liéu. Tinh R* va néu
két luan vé sy hop Ii ciia mé hinh héi quy.
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