Truong Chinh sach Cong va Quan ly Fulbright Cac phuong phap Dinh lugng 1 Bai tap 2

CAC PHUONG PHAP PINH LUQNG 1
LOI GIAI GQI Y BAI TAP 2
Ngay phat: 09/11/2023
Han nop: 8nh20, 14/11/2023

Bai lam dwgc yéu ciu chi ndp bén dién tir trén Microsoft Teams

Céu 1 (20d): Thu nhap hiang thang caa cua mét ciap vo chong duoc thé hién bang hai bién ngau
nhién X va Y c6 ham phan phéi nhu bang dudi déy:

y
fxy)
30 40
10 0.20 0.15
x 20 0.05 0.30
30 0.20 0.10

Véi X: thu nhap chdng, Y: thu nhap vo. Pon vi: triéu VND.
Hay tinh cac ham va gié tri sau day:

a. Ham phan phdi xéc suét bién va ham phan phdi xéc suét co diéu kién cho ting thanh vién.
Ham phan phéi xac suat bién:

y
f&6y)
30 40
10 0.20 0.15 0.35
x 20 0.05 0.30 0.35
30 0.20 0.10 0.30
0.45 0.55

Ham phan phoi xac suit cé diéu kién thu nhip ctia chéng khi biét thu nhip cta vo:
P(X = 10;Y =30) 020 4

P(X =10]Y =30) = P(Y = 30) = 045 = g = 04444
P(X=20;Y =30) 0.05 1
P(X = 20|y =30) = PO = 30) =045=§=0.1111
P(X=30;Y=30) 020 4
P(X =30]Y =30) = (Y = 30) 05" 5" 0.4444
PO = 10]Y = 40) = P(X =10;Y =40) 015 3 _ 0273
B B B P(Y = 40) 055 11
PX = 20[Y = 40) = P(X =20;Y =40) 030 6 _ 0,545
N N N P(Y = 40) 055 11
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P(X =30;Y =40) 010 2

P(X = 30|Y = 40) = P =20) o551 182
X=10 X=20 X=30
P(X|Y =30) | 0.444 0.111 0.444
P(X|Y =40) | 0.273 0.545 0.182

Ham phéan phoi xac suat cé diéu kién thu nhap cta vo khi biét thu nhip cua chong:
P(X =10;Y = 30) 020 4

P(Y =30|X = 10) = PX = 10) _0_35=§=0.571
P(Y = 40X = 10) _P(X=10;Y =40) 015 3 0.4
B B ~ P(X=10) 035 7
P(y_30|X_20)_P(X=20;Y:30) _0.05 1_0143
B B B P(X = 20) 035 7
PY = 401X = 20) = P(X =20;Y =40) 030 6 _ 0857
B B B P(X = 20) 035 7
PY = 30/ = 30) = P(X =30;Y =30) 020 2 0667
B B B P(X = 30) 030 3
PY = 401X = 30) = P(X=30;Y =40) 010 1 0333
B -7 P(Xx=30) 030 3

Y=30 Y=40
P(Y|X = 10) 0.571 0.429
P(Y|X = 20) 0.143 0.857
P(Y|X = 30) 0.667 0.333

b. Ham gia tri ki vong (trung binh ki vong) c6 diéu kién cua v (Y) ¢d phu thudc vao thu
nhap hang thang cua chong (X) hay khdng?
Gia tri ky vong c6 diéu kién cua chong:
4 1 4
EX|Y =30) ==x104+=x 20 + = x 30 = 20
9 9 9
E(X|Y = 40) = ’ x 10 + 0 x 20 + - x 30 = 19.09
_ S 11 11 11 T
Gia tri ky vong c6 diéu kién cua vo:

4 3

E(YIX = 10) = X 30 + = x 40 = 34.29
1 6

E(Y|X =20) = =% 30 + = X 40 = 3857
2 1

E(Y|X =30) = 5% 30 + 5 X 40 = 3333

Tir két qua trén, gia tri ki vong (trung binh ki vong) c6 diéu kién caa vo (Y) c6 phu thudc
vao thu nhap hang thang cua chong (X)

c. Gia tri ki vong khong c6 diéu kién va phwong sai cho thu nhap vo, chong
(E(X),E(Y), ox, oy). ‘ ‘
Gia tri ki vong khong co6 diéu kién cho thu nhap caa chong (X):
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n
E(X) = z x;iP; =0.35x 10+ 0.35x 20 + 0.30 x 30 = 19.5
i=1

Gia tri ki vong khong co diéu kién cho thu nhap cua vo (Y):
n

E(Y) = yiP; =0.45 % 30 + 0.55 X 40 = 35.5
i=1
Phuong sai thu nhap cua chong (X):

n
Var(X) = z (x — E(X))*P(X = x;)
i=0
= (10 — 19.5)% x 0.35 + (20 — 19.5)% x 0.35 + (30 — 19.5)2 x 0.30 = 64.75

D¢ lech chuan oy = \/Var(X) = V64.75 = 8.047
Phuong sai thu nhap cua vo (Y):
3

Var(Y) = Z(yi - E(Y))ZP(Y =y;) = (30 —35.5)% x 0.45 + (40 — 35.5)? x 0.55

=0

= 24.75
Do léch chuan oy = \/Var(Y) = v24.75 = 4.975
d. Hiép phuong sai va hé sé twong quan.

Hiép phuong sai:
cov(X,Y) = 0.20 X (10 — 19.5) x (30 — 35.5) + 0.15 x (10 — 19.5) x (40 — 35.5)
+ 0.05 x (20 — 19.5) x (30 — 35.5)
+0.30 X (20 — 19.5) x (40 — 35.5)
+0.20 X (30 — 19.5) x (30 — 35.5)
+0.10 X (30 — 19.5) X (40 — 35.5) = —2.25

Hé s6 tuong quan:
cov(X, Y) —2.25

XY) = —
Py ) == = = 5047 x 4975
e (*). Theo bang phan phéi nay, thu nhap cua hai vo chong cd phai 1a hai bién ngau nhién doc

= —0.0562

lap khong?
y
fxy)
30 40
10 0.20 0.15 0.35
X 20 0.05 0.30 0.35
30 0.20 0.10 0.30
0.45 0.55

Taco: fy(x) fy(y) = 0.35 x 0.45 = 0.1575
Vi fx (%) fy () # f(x;y) nén hai bién ngiu nhién nay khong doc lap
Cau 2 (20d): Mot cdng ty khao sét thu thap duoc s6 1an str dung website chinh pha trong mét nam
ttr 20 nguoi Ngau nhién nhu sau:
15,11,13,12,9,11,13,14,10,11,12,8,13,11,12,12,11,14,9,10
Hay tra loi nhirng cau hoi sau day:
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a. Lap bang gia trj tan suat cho mau nay.

Giatri 8 9 10 11 12 13 14 15
Tan suat 1 2 2 5 4 3 2 1
Ty I¢ 005 | 01 | 01 | 025 | 02 | 015 | 01 | 005

b. Tinh gié tri trung binh, phuong sai va do léch chuan cho mau quan sat nay.
Gia tri trung binh ciia mau:
gt xe oty 84+9x24+10x2+11x5+12x4+13x3+14x2+15

- = >0 = 11.55
Phuong sai ctia mau:
X —X)? (8—11.55)%2+2x(9—-11.55)% + -+ (15 — 11.55)?
§2 = — = 3.313

n 20
Do léch chuan: 6 = Vs? =+/3.313 = 1.82
c. Tinh gié tri trung vi, yéu vi (mode) va do trai (range) ciia mau nay.
Giatri trung vi la 11.5 (chia doi tap dir liéu: 4 gia tri nho hon va 4 gia tri 1én hon)
Giatri yéu vi 1a 11 vi c6 tan suit xuat hién trong mau Ion nhét (5 lan)
Do trai (khoang céch tir gia tri 16n nhat dén gia tri nho nhat) 1 7
d. Tinh diém t& phan vi thir nhat va thir ba cia mau nay (the first and third quartiles).
Sap xép céc gia tri trong mau theo thir ty ting dan ta co:
8,90910,10,11,11,11,11,11,12,12,12,12,13,13,13,14, 14,15
Vj tri cua tir phan vi tha nhat 1a:

n+1 20+ 1
=25xX
100 100

Vj tri thir 5 va 6 trong mau c6 gia tri 1an luot 1a 10 va 11
— Gia trj ta phan vi thir nhat 1a Q; = 10 + 0.25 x (11 — 10) = 10.25
Vi tri cua tir phén vi thir ba la:

Q]_:ZSX

n+1 20+1
100 7> * 100
Vi tri thir 15 va 16 trong mau la gia tri 13 va 13
— Gi4 tri t& phan vi thi nhat 14 Q3 = 13 4+ 0.75 x (13 — 13) = 13
Céu 3 (20d): Cho bang thu thap doanh thu (R) va chi phi quang céo (€) cia mot mau rat nhé gom
6 doanh nghiép. Hay tinh gia tri hiép phuong sai va hé s6 tuong quan mau. Hé s nay co thay doi
hay khéng néu ta d6i don vi doanh thu vé triéu VND?

Qs = 75 X = 15.75

R (ty VND) 2 3 3 4 5 6

C (triéu VND) 25 60 35 50 50 80

Gia tri trung binh mau cua doanh thu:

_ 243+3+4+5+6 )
R= - = 3.833 (ty VND)
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Gia tri trung binh mau cua chi phi quang céo:
_ 254+60+35+50+50+80 N
C = 6 = 50 (triéu VND)
Phuong sai va do léch chuan mau caa doanh thu:
(2 —3.833)% + (3 —3.833)%2 + (3 — 3.833)% + (4 — 3.833)2

6 (R. —R)2 _3 2 3 2
52 i=1(Ri —R)* _ +(5 —3.833)2 + (6 — 3.833) 16
n—1 5
O0gr = Sp =V2.167 = 1472
(25 = 50)% 4+ (60 — 50)? + (35 — 50)2 + (50 — 50)2
6 (C:—(C)? _ 2 _ 2
52 = i-1(Gi = C)* +(50 — 50)% + (80 — 50) 270
n—1 5
0c =S¢ =+v370 = 19.235
Hiép phuong sai mau:
(R —-R)(C-C
C/é\v(R, C) — l—l( ln — ?l( L )
(2 —-3.833) * (25 — 50) + (3 —3.833) * (60 — 50) + (3 — 3.833) * (35 — 50)
_ +(4-3.833) * (50 — 50) + (5 —3.833) * (50 — 50) + (6 — 3.833) * (80 — 50) _ 23
= - — =
H¢ s6 tuong quan mau:
B cov(R, () B 23

_ - = 0.812
Pre = g 5. T 1.472%19.235

Hoc vién thyc hién tinh toan twong tu khi d6i don vi doanh thu vé triéu VN
Gia trj trung binh mau cua doanh thu: R = 3833.33
Phuong sai va d6 léch chuan mau cua doanh thu: S = 2166666.68
Higp phuong sai mau: cov(R, C) = 23000
H¢ s6 twong quan mau:
_cov(R,C) 23000
PrC =g S 1471.96 * 19.235

Nhu vay, viéc thay doi don vi cia doanh thu khong lam thay doi hé s6 trong quan mau.

= 0.812

Ciu 4 (40d): File dit liéu Assignment 2.xIsx cung cAp mot mau bao gom mat sé théng tin vé khach
hang tai mot ngan hang & Chile. Dix liéu ¢ sheet Data va mé ta bién cung cap & sheet Description.
Hay sir dung Excel dé hoan thanh cac phan sau day:

a. Tinh tan suat va vé biéu do tan suat cho bién education.

Thuc hién thao tac trén Excel, ta c Biéu d06 tan suat
bang tan suét cho bién education: 1000
900 876
Gia tri Tan suit o
Primary 30 600
500
Secondary 876 400
R 300
Tertiary 145 200
Unknown 31 1 3 31

primary secondary tertiary unknown
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b. Tinh gié tri trung binh mau, phuong sai mau va do léch chuan mau cho bién balance.

Gia tri Ham excel Két qua
Trung binh mau =AVERAGE 1367.70
Phuong sai mau =VAR.S 3595485.88
Do léch chuan mau | =SQRT(VAR.S) 1896.18

c. V& biéu db hop (box plot) cho bién balance.

Balance
14000

12000
10000
8000

6000

4000

2000

1

d (*). V& biéu db histogram cho bién balance. Sau d6 tao bién In_balance tir log tu nhién (st
dung ham LN) sau d6 v& histogram cho bién In_balance nay. Theo ban, phan phéi téng thé
cua bién balance s& theo dang ham phan phdi nao da dugc gisi thiéu trong mén hoc?

balance

[30.00, 893.33]

(2,620.00,...
(3,483.33,...
(4,346.67,...
(5,210.00,...
(6,073.33,...
(6,936.67,...
(7,800.00,...
(8,663.33,...
(9,526.67,...
(10,390.00, ..
(11,253.33,...
(12,116.67

(893.33, 1,756.67]
(1,756.67,...
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In(balance)

Phén phdi tong thé ctia bién balance khi chuyén ddi thanh dang log tw nhién s& tuan theo phan
phéi chuan, tuy nhién phan phéi ciia bién balance 14 phan phdi loga chuan (log normal)

e. Tinh hé s6 twong quan mau cho hai bién duration va balance. Hai bién nay cd kha ning c6
méi quan hé gi khong?

Thuc hién tinh hé sb twong quan mau trong Excel bang ham CORREL, ta ¢6 hé sb twong quan
mau cho hai bién duration va balance 12 p = —0.00184. Hai bién nay c6 kha ning khong c6
mdi quan hé vi hé s6 tuong quan gan nhu bang 0.
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