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Chuong trinh Gidng day Kinh té Fulbright
Hoc ky Thu nam 2014
Cac Phuwong Phap Phan Tich Pinh Lwong
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XAC SUAT
Ngay Phat: Thw Ba 21/10/2014
Ngay Nop: Thir Ba 28/10/2014

Bai 1: (20 diém)
Mot ctra hang thuong mai ghi nhan doanh thu trong 5 thang nhu sau: 300; 350; 250; 300; 400
(triéu dong) Gia su doanh thu trong 5 théng trén day dwuoc xem nhu mot tong thé. Tién hanh

chon miu ngdu nhién 2 trong 5 thang va tim hiéu vé doanh thu trung binh ciia cira hang trong 2
thang.

a. Tinh tham sb thong ké: trung binh, d6 l1éch chuédn ciia tong thé.

b. Tim phan phdi x4c sudt ciia trung binh miu X.

c. Tinh va néu y nghia céc tri thong ké: trung binh, do 1éch chuan tryc tiép tir phan phdi xac suit
cua X.

d. Chi ra va giai thich cac mdi quan hé giira tri thong ké va tham sb thong ké noi trén.

Dap an bai 1:

Goi doanh thu cua 5 thang lan luot 1a: X1, X2, X3, X4, X5

Chon ngau nhién doanh thu cua 2 trong 5 thang

a. Tinh tham sb thong ké: trung binh, d6 l1éch chuén ciia tong thé.

Xem doanh thu trong 5 thang 1a mot tong thé:

fy = Y x;/N = (X1 + X2 + X3 + X4 + X5)/5 = (300 + 350 + 250 + 300 + 400)/5 = 320 (triéu dong)

(300-320)?+(350—320)%+(250—320)%+(300—320)%+(400—-320)?
of = %(x; — W?2IN =

5
oy = /0% =50,99 (triéu ddng)

b. Tim phan phdi x4c suét cua trung binh miu X.

= 2600 (triéu ddng)’

Véi tong thé 5 phan tir trén, ta c¢6 tit ca C3=10 cach chon mau gém 2 phan tir va tinh ra dugc
trung binh mau X theo bang nhu sau:

Mauthir |1 2 3 4 5 6 7 8 9 10
X1 300 300 | 300 |300

X2 350 | 350 350 | 350

X3 250 | 250 250 250
X4 300 | 300 300 300
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Xs 400 400 400 | 400

X 325 300 |275 |350 |275 |300 |350 |325 |375 |325

Vay phan phéi x4c suit trung binh ctia mau X Ia:

X 275 300 325 350 375

Tan suit P(X) 2/10 2/10 3/10 2/10 1/10

c. Tinh va néu y nghia céc tri théng ké: trung binh, d6 1éch chuén truc tiép tir phan phdi xac suét
cua X.
Ap dung cong thuc tinh trung binh mau:
iz = 2 X.P(X) = 320 (triéu dong)
Ap dung cong thuc tinh d6 1éch chuan cia X:
= ¥ (x — X)2.P(X) = 975 (triéu ddng)?

og = /a)-f = 31,22499 (triéu dong)
Y nghia ciia céc tri s6 nay:

piz cho biét gia tri trung binh ctia 10 trung binh mau di chon & trén, gia tri nay ciing bang véi
trung binh cua tong thé, ux la udc lwong khéng chéch cua trung binh tong thé.

ox thé hién sy bién thién hay mic do phan tan caa 10 trung binh mau xung quanh gia tri ky vong
cua chuing, c6 thé nhan thay céc gia tri trung binh mau c6é mtrc d¢ phan tan quanh gié tri ki vong
nho hon so véi tong the.

Céc tri thong ké ctia mau c6 thé sir dung dé udc luong cac tham so cia tong the.
d. Chi ra va giai thich cac moi1 quan h¢ gitra tri thong ké va tham s6 thong ké noi trén.

Ky vong cua phan phdi trung binh méu bang ky vong cua tong thé vi ky vong cua trung binh
mau chinh 14 trung binh cua cé4c sb trung b1nh ciia mau. Ky vong cta phan phdi trung binh mau
1a woc lugng khong chéch cua trung binh tong thé. Mdi lién hé: ug = u

Do léch chuan cia phan phdi trung binh mau nhé hon do léch chuan cua tong thé, vi cac trung
binh miu dao dong nho hon so véi cac gia tri trong tong thé. DI vai tong thé hiru han, ta co
cong thirc thé hién mdi lién hé nhu sau:

N- 50,99 5-2 N A
< = % /N—_’; ==z /; = 31,22499 (triéu dong)

Bai 2: (30 diém)
Muc GIADAT trong tap tin dit liéu MPP07-521-P04V-Data.xls trinh bay s liéu khao sat gia dat
(triéu déng/m?) trén 635 ho gia dinh & thanh phd HS Chi Minh. Coi day 1a mot téng thé.

a. Tinh toan cac gia tri thong ké mé ta cua tap dir licu GIADAT.
b. Chon ngflu nhién mot miu c6 c& bat ky tur téng thé néu trén, hay du doan mdt cach dinh tinh:

e (ia tri ky vong cua mau nay.
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e D0 phén tan cta gia tri trung binh trong mau ndy xung quanh gia tri trung binh cua tong
thé. Néu rd cac gid dinh can thiét dé du doan cua ban c6 do tin cay cao.

c. Hay chon ngﬁu nhién mot mau c6 ¢ n = 75 tir tap dit liéu noi trén, chi ra cac gia tri:

e Ky vong ciia mau.

e Khoang cach tir ky vong cua mau tdi ky vong cta tong the.

e So sanh véi du doan ¢ phan (b) va giai thich cac quan sat thu dugc.
d. Dung lénh Random trong Excel dé chon ra 25 mau ngiu nhién bat ky tir tap dit lidu trén véi
cd mau tang dan (theo cap s6 cong, cong sai la 5) bat dau tur n = 150.

e Vi mdi mau hiy lip lai cic yéu cau trong phan (c).

e V& do thi cua cac gia tri vira tim dugc theo sy tdng dan cua n.

e M0 ta xu the thay doi cua céac gia tri nay theo n. Ban rut ra dugc di€u gi tr cau hdi nay?

e. Gia st rang, s quan sat ciia bién GIADAT rét 16n (16n hon rat nhiéu so v6i 635 quan sét) cac
gi tri trung binh va phuong sai dugc cho 1a khong d6i so véi cc gia tri trong phéan (a). V&i mot
mong mudn c6 do 1éch chuin cia mau chon tir tap dir liéu nay 1a 45 nghin dong/m?, thi ¢& miu
can thiét 12 bao nhiéu?

Dap an bai 2:
a. Tinh toan cac gia tri thong ké mé ta cua tap dir licu GIADAT.

Trong Ms Excel 2007, ta st dung chuc nang Descriptive Statistic dé tinh toan cac gia tri thong ké
mo ta cia bien GIADAT nhu sau:

Chon Data -> Data Analysis -> Descriptive Statistic va chon nhu hinh dudi:

MPP07-521-P04V-Data-Solvexlsx - Microsoft Excel

- Home Insert Page Layout Formulas Data Review View
L8] Connections (i Clea =1 mm = * o LANCIEE Twc w2
-E'JZ:'e'.e: El ‘}.i LF i Reapp i Eﬂj‘ ﬂ J‘;EI E? ﬂL: {: ﬂJ
il Sort Filter \',. Textto  Remove Data Consolidate What-If Group Ungroup Subtota
ext  Sources Connections A A7 Advanced || Columns Duplicates Validation = Analysis = v v
Get External Data Connections Sort & Filter Data Tools Outline
i G6 - |
A B C D E F G H J K L
1 STT GIADAT GIADAT . (i
Data Anal
2 1 4838072576 St
3 2 13,99876543 Mean 19,41628729 L= {EETE
4 3 14,25065063 Standard Error 0,717489513 gggz:ﬁ:g‘;;ﬁgﬂmm Replication i :
o 4 12,16714286 Median 14,06823821 Anova: Two-Factor WimoutF;{epI\caﬁDn 1 L
(3] 5 1056,8958333 Mode 9775 Correlation i Help
7 6 47 78888889 Standard Deviation | 18.08016627 -
8 7 31,28 Sample Variance 326,8924124 Eﬁﬂlﬂtﬂﬁagmolﬁfnogv )
9 8 154445 Kurtosis 20,83322454| || |orer e
10 9 85 Skewness 3,7862916 Histogram 52
1 10 26,71833333 Range 171,6521032| L
12 11 27,26774595 Minimum 3,366044444
13 12 9,340555556 Maximum 175,0190476
14 13 29,05678354 Sum 12329,34243
15 14 10,52692308 Count 635
16 15 4,893617021
17 12 ETETTECIT
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Két qua thu duoc:
GIADAT
Mean 19,41628729 | (triéu dong/m?)
Standard Error 0,717489513 | (triéu dong/m?)
Median 14,06823821 | (triéu dong/m?)
Mode 9,775 (triéu dong/m?)
Standard Deviation 18,08016627 | (triéu dong/m?)
Sample Variance 326,8924124 | (triéu ddng/m?)*
Kurtosis 20,83322454
Skewness 3,7862916
Range 171,6521032 | (triéu dong/m?)
Minimum 3,366944444 | (triéu dong/m?)
Maximum 175,0190476 | (tridu dong/m?)
Sum 12329,34243 | (triéu dong/m?)
Count 635

Goi y dap an Bai tap 4

Luu y: Vi cac tinh nay, Excel coi tap dit liéu 1a mot mau thay vi tong thé, do d6 cac gia tri
Phuong sai va B9 I¢ch chuan dugc tinh theo cong thirc ciia mau.

Néu coi tap dir liéu 1a tong thé thi dung 1énh =Varp(GIADAT) cua excel ta c6:
o2= 326,377621 (triéu ddng/m?)?
= ¢ =+/326,377621 = 18,065924 (triéu ddng/m?)

b. Chon ngau nhién mdt mau c6 ¢ bat ky tir tong thé néu trén, hiy du doan mot cach dinh tinh:

e Giatri ky vong ctia mau nay.
e D0 phan tan cia gia tri trung binh trong mau ndy xung quanh gia tri trung binh cta tong
thé. Néu rd céc giad dinh can thiét dé du doan cua ban c6 do tin cay cao.
Tu chon ngiu nhién mot mau v6i c¢& mau bat ki, gia st ¢& mau 16n hon 30. Theo Pinh 1y gidi
han Trung tdm, néu cac mau ngau nhién gém n quan sat dugc rat ra tir mot tong thé khéng chuan
tac voi trung binh p va do 1éch chuan o, thi khi n 16n, phan phbi chon mau ciia trung binh mau X

duogc phan phdi xap xi chuan tic v6i pz = u va oz = \%

Trong trudng hop nay, Vi tdng thé hitu han gdm 635 quan sat nén cong thic o phai c6 hé sb

A » N—
diéu chinh nhu sau: o = \% N—_’z

Vay co thé du doan:

- Gia tri ky vong clia mau phan tan xung quanh gié tri ky vong cuia tong thé. Néu phai chon mot
gia tri cu the thi gia tri trung binh cua tong the s€ la con so d€ lya chon tot nhat trong truong hop
nay (chung ta hi vong mau sé dai dién dugc cho tong thé).
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- Theo Pinh 1y giéi han Trung tdm, phan phéi chon mau cua trung binh mau X dugc phan phbi
xap xi chuin tc voi py Va oy = \% N—j nén xéac suat 1 95% cac trung binh miu s& ndm trong
gisi han hai d¢ Iéch chuan tinh tir trung binh cua trung binh mau. Vay d6 phan tan cua gia tri
trung binh trong mau nay xung quanh gia tri trung binh cua tong thé (hay khoang cach tur gia tri
trung binh trong mau nay dén gia tr1 trung bmh cua tong thé) s& xoay quanh do6 léch chuan cia
phan phéi trung binh mau véi xac suat 95% nam trong khoang (-20% ; 20%)

Dé thuan tién cho viéc so sanh véi ciu ¢, ta chon mau ngau nhién véi ¢ mau n = 75 tir tong thé
trén. Co6 thé du doan mot cach dinh tinh:
- Gia tri ki vong cua mau Xxap xi 19,416287 (triéu ddng/m?)

- D6 phan tan cta gia tri trung binh trong miu ndy xung quanh gia tri trung binh cua tong thé s&
xoay quanh oy.

. _ o ,N—n_ 18,065924 ,635—75 _ A ah 2
Véi oz = N I e 1,96055 (triéu dong/m?)

Vi xac suat 95%, gia tri tuyét doi ctia chénh Iéch tir gid tri trung binh trong mau nay dén gi tri
trung biznh cua tong thé s€ nhoé hon hai d 1éch chuan hay nho hon: 2*1,96055 = 3,9211 (triéu
dong/m°)

Dé 6 thé du doan cac gia tri nhu trén, can gia dinh:

- Viéc chon mau la ng?m nhién

- Kich thuéc mau n 1a 1én (n>=30)

c. Hay chon ng?m nhién mot mau cé ¢d n =75 tir tap dit lidu noi trén, chi ra cac gia tri:

e Ky vong cuia mau.
e Khoang cach tir ky vong cua mau tdi ky vong cua tong the.
e So sanh véi dy doan ¢ phan (b) va giai thich cac quan sat thu duoc.

Ta ti€p tuc chon ngau nhién mot mau c6 c& n = 75 nhu sau:

MPPQ7-521-P04V-Data-Solvexlsx - Microsoft Excel

— Home Insert Page Layout Formulas Data Review View
|
| ‘
i
Get External Data Connections Sort & Filter Data Tools Outline
£2 - I | 24,9081481481481
A B C D E r & H | J
1 STT GIADAT STT Sample n=75 Sampling B
2 1 48,38072576 1 24,90814815 p—
3 2 13,99876543 2 25,81481481 e =
4 3 14,25065063 3 24.27863248 LRI ssisasexd (5] -
5 4 12,15714286 4 13,73783784)| 7| Labels
6 5 1058958333 5 32,70181818 Sampling Method
7 6 47,78888859 5 16,35456885 o
8 7 31,78 7 8,617959184 et
9 8 15,4445 g 16,3875
10 g 85 9 24 6702381 ® Eandom
1 10 26,71833333 10 48,875 RS ERETE &
12 11 27 26774595 11 15,14839181 e —
13 12 9,340655556 12 31,89736842 ® Output Range: o =
14 13 29,05678354 13 13,440625 © Workect P
15 14 10,52692308 14 93.74853801 R R
16 15 4893617021 15 14,858 Ve
17 16 35,10526316 16 11,89720395
18 17 24 57714286 17 13,03333333
10 18 1ﬁFﬁ 18 TH?HW?H

e Ky vong cia mau:
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St dung 1énh Average, ta tinh duoc ky vong cia mau 1a: 22,259352 (triéu ddng/m?)
e Khoang cach tir ky vong ciia mau t&i ky vong cua tong thé:
Khoang cach (hay chénh 1éch) giita ky vong cia mau t&i ky vong cia tong thé 1a:
22,259352 — 19,416287 = 2,843064 (triéu ddng/m?)
e So sanh véi du doan & phan (b) va giai thich cac quan sat thu dugc.
So sanh vé6i két qua & cau (b) ta thiy:

- Trung binh ciia miu vira chon 1a 22,259352 c6 chénh léch khong 1én véi ky vong cua trung
binh mau 1a 19,416287.

- Mtrc chénh 1éch 2,843064 ciing xoay quanh d¢ 1éch qhuén cua phén’phéi trung binh mau va
muc chénh léch 2,843064 ciing nho hon hai d6 l1éch chuan ctaa phan phoi trung binh mau nhu da
du doén (2,843064 < 3,9211).

Gidi thich:

- Véi m?;u vira chon ¢ céu (¢), gia tri trung binh cua mau 1a 22,259352 va 1a mot dai dién trong
phan phoi trung binh mau ma ta d€ cép t6i ¢ cu (b), nén gid tri trung binh nay (22,259352) la
mdt phan tir xoay quanh gia tri trung binh ctia phan phoi mau (19,416287).

- Khoang cach giita ky vong cua mau téi ky vong cua tong thé (cling bang ky vong cua phén
ph01 trung binh mAu) thé hién mirc d6 phan tan cta ky vong ctia mau so véi ky vong cua tong

thé, nén gid tri ciia no cling xoay quanh d¢ 1éch chuan ctia phan phdi trung binh miu nam trong
gi6i han hai do léch chuan vaéi xac suat 95% (vi phan phoi trung binh mau xap xi chuan tac).
d. Dung lénh Random trong Excel dé chon ra 25 mau ngiu nhién bét ky tir tap dit liéu trén véi
cd mau tang dan (theo cap s6 cong, cong sai la 5) bat dau tur n = 150.

e V6i mdi mau hay lip lai cac yéu cau trong phan (c).

e V& do thi cua cac gia tri vira tim dugc theo sy tdng dan cta n.

e MO ta xu thé thay doi cua cac gia tri nay theo n. Ban rat ra dugc di€u gi tir cu hoi nay?
Dé chon ra 25 miu ngiu nhién bat ky tir tap dit liéu trén véi ¢d miu tang dan bat dau tir n = 150,
ta lam lan luot 25 lan nhu sau:

Chon Data -> Data Analysis -> Sampling va dién cac thong s6 nhu sau:

A B C D E F G H \ J K L M N 0
1 STT | GADAT | n 1 2 3 4 5 8 7 8 9 10 1

149 148 | 1371929825 10,44422| 10,20866] 24.4375] 4.893617| 4,822233] 13.49881] 8.266857| 43.04587] 12.4127| 1162234 60
150 149 | 14.40907407 56,86714] 14.1569] 6.712446] 16,1264 167, - 2 o] 4893617
151150 | 13.11002699 14.21818] 13.03333] 6,173684] 7.997727] 6] - 13,37632
152 151 | 43,04587156 13,00569] 26.96552] 14.25065 _ = 21.72222
153 152 | 15.4030303 3,366944] 15,66136] 33,99667] 6] | TPutRenes esiosn [ 322
154 153 | 4049405772 42.76563] 5.48125] 5.10063] 14| [¥Lzbes 32.00463
155 154 | 16.75714286 9050926 2346 16.00585( 9] caping vethod 4409774
156 155 | 11.11012195 [ 6,712446| 12.82069] 4822333 1§ . . 31.28
157 156 | 9921992481 15.47708] 8378571 1§ ,_ . 5.924242
158] 157 | 5702083333 14,375] 49,52667] 8] 4822333
159 158 | 1348275862 108,2674]  14.375] 4] © Rancom 27 80444
160 159 10,6352 16,94333] 7.948001] 1 Number of Samples: |10 33,10053
161 160 175 15.26762 2823889 1 | o 6,109375
162 161 | 7566521529 848125 1 0 e o s 49.23704
163162 | 8397613636 6248858 31| © 2579514
164 163 | 9,603508772 175551] 14 © NewViorksheet2ly: 2057895
165 164 | 6915646259 25,15205] 1 New Workbaok 13.48276
166165 | 10,23358025 13.93706 15.66678
167 166 | 11.90977011 12 , " 2 , , 5651172
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Lam lan luot nhu vay 25 1an, mdi 1an thay d6i ting s6 Number of Samples trong myuc Random
Ién 5 don vi tir cd mau n = 150 cho dén khi n = 270, ta dugc 25 mau ngau nhién bat ki théa man
de bai.

e V6i mdi mau hiy lip lai cic yéu cau trong phan (c).
Véi mdi mau, tinh ky vong ctia mau; khoang cach tir ky vong ciia miu téi ky vong cia téng thé
nhu sau:

A B C D R S T U vV W X Y z AA AB AC
1] sTT GIADAT | n 14 | 15 | 16 | 17 | 18 | 19 | 20 | 2 22 23 24 25
255 254 | 7.680357143 10,28947| 4.822333| 14.1569| 2317037
256 2556 | 6873046875 14,81288] 4.444286] 2546047 1526762
257 256 20,332 42 76563| 14.15048] 2200433
268 257 | 16.94332323 12,03077| 12.93706] 7,680367
250 258 | 1657748538 8.460224] 10,47321] 2057895
260 250 | 89.37142867 1441813] 14.1569]  4.8875
261 260 | 5357142867 12,28867| 99.36126] 5674376
262 261 | 44.09774436 1710625 8.960417
263 262 | 6187542088 40,72917] 24,22863
264 263 9775 5702083| 16,03335
265 264 | 6621212121 41,32039] 13,6269
266 265 | 28,30095238 42 76563| 15.82619
267 266 | 1524378788 17,9501
268 267 13,65625 =AVERAGE(AC2.AC271) 4265455
260 268 16,3876 =AVERAGE(ACZ:AC2T1) - 18,4162872026061 17,83509
270269 | 49.23703704 39,89796
271270 | 1481233462 1815367
272 211 4,25 [Kivong ciamdu [ 19,7659] 18,33782[ 20,49922] 19 46215[ 18,50565] 18,37667] 18,79707] 19,04467] 18,300T0+561521] 10,9670 18.44458)
273 272 | 26,15686275 |Khoang cach 0,340612] -1,07846] 1,082937] 0,045862] -0,91064] -1,03962] -0,61922] 0,528386] -1,07609] 0,098923 U.horeds| 067171
274] 273 | 1047321420

275 274 55

276 275 | 2036458333

977 276 | 8753612403

e V¢ do thi cua cac gia tri vira tim dugc theo sy tdng dan cua n.

(triu/ma) Dé thi Ky vong cia mau va Khoang cach tir ky vong ciia mau t&i ky vong cua téng thé
25
) I I I I I
15
10 2 .
IIIIIIIIIIIIIIIIIIIIIIII o
0 n
1 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24
5
e MO ta xu thé thay doi cua cac gia tri nay theo n.
Khi n tang 1én:

- Ky vong ctia mdu van bién dong xung quanh gia tri ky vong cta tong thé (19,416287).

- Khodng cdch tir ky vong ciia mau téi ky vong ciia tong thé ciing dao dong xung quanh gia trj 0
va c6 vé nhu ngay cang dao dong nho hon khi n cang tang.

e Ban rat ra dugc diéu gi tir cau hoi nay?

Nhu vay, néu chon ngau nhién c& rn?tu cang lon, thi sy bién dong cua Ky vong cua mau thé hién
bang Khoang cdch tir ky vong cua mau t6i ky vong ciia tong thé cang nho, do chinh xac cua trung
binh mau so véi ky vong cua tong thé cang cao. Tuy nhién viéc gia ting c& mau s& phat sinh
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thém thoi gian va chi phi thuc hién. Do d6 cin can nhic dé danh doi hop Ii gitta d¢ chinh xéc
mong muon va chi phi phai bo ra.

(Dbi véi cac truong hop ma dao dong cua Khodng cdch tir ky vong ciia mau t6i ky vong ciia tong
thé khdng cd xu hudéng giam khi n tang thi can can nhic lai viéc ldy mau. Mau duoc chon c6 thé
khdng mang tinh dai dién cho tong thé. Két luan dwa ra 1 viéc chon ¢& mau ting dan tuy nhin
chung s& gia ting dugc do chinh xéac, nhung néu céc phan tir trong mau thién léch thi két qua
nhan duogc van chénh léch nhiéu so voi tong thé. Vi vy viéc dau tu cho ¢& mau 16n c6 thé khong
phét huy tac dung. Can phai diéu chinh cach Iy mau cho phu hop).

e. Gia sir rang, s quan sat cta bién GIADAT rat 16n (16n hon rat nhiéu so voi 635 quan sat) cac
gia tri trung binh va phuong sai dugc cho la khong d6i so véi cac gia tri trong phan (a) Véi mot
mong muén ¢ do 1éch chuan cta mau chon tir tap dit 1iéu nay 1a 45 nghin dong/m thi ¢c& mau
can thiét 1a bao nhiéu?

Luc nay 635 quan st co duoc la mot mAu cia tong thé. Vi gia dinh cac gié tri trung binh va
phuong sai dugc cho 1a khong doi so voi cac gid tri trong phan (a), nén ta Cc'g Trung binh tong thé
= 19,416287 (triéu ddng/m?), va Phuong sai tong thé = 326,377621 (triéu ddng/m?)°,

Véi mong mqén c6 do léch chuan ctia miu chon tir tap dir lidu nay 1a 45 nghin d(k)ng/m2 hay
0,045 (triéu ddng/m?), ta c6:

0z =Z=>n= ;’— = % =161.174,13 ~ 161.175 (h¢ gia dinh)

= C& mau can thiét 1a n = 161.175 (ho gia dinh)

(Theo nguyén tic than trong, dé c¢6 dg chinh xdc t6i thiéu mong mudn thi s6 heong mau diéu tra
ludn phdi dwoc lam tron lén)

Bai 3: (15 diém)

Tu mot mau tong quat W = (X3, Xz) gia sir phuong sai ctia Xi, X; 1a nhu nhau, ching ta xem xét
wdc luong trung binh ctia tong thé p nhu sau:

X=aX; +bX;, véi(a+b)=1,a>0,b>0

a. Chtng minh rang X 13 wdc luong khong chéch cia .

b. Véi diéu kién nao cta a, b thi wdc lugng X hiéu qua nhét?

Dap an bai 3:

a. Taco E(X) = E(aX; + bXy) = E(aXy) + E(bXy) = aE(X1) + bE(X2)
=ap+bp=(@+bu=p

Vay X 1a u6c luong khong chéch cua p.

b. Ta c6 Var(X) = Var(aX; + bX,) = Var(aX;) + Var(bXy) = a%.Var(Xy) + b%.Var(X»)
=a% g2 +b? o2 = (3% + b?) o2

Dé uée lugng X hidu qua nhét thi Var(X) phai nho nhat.

Tim diéu kién dé Var(X) min < (a% + b?) ¢ 2 min < a® + b>min
PitF=a’+b*=a’+(1-a)°=2a*-2a+1

Pao ham bac 1 theo a: F> =d(2a’—2a + 1)/da=4a—2
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Pao ham bac 2 theo a: F’ =d(4a—2)/da=4>0
DéFmin ©® F'=4a-2=0®a=%
Diéu kién dé Var(X) min laa=b = %

(C6 thé sir dung cac phép bién dbi da thirc, bat dang thire Cauchy, Bunyakovsky... dé giai)

Bai 4: (20 diém)

Chon ngu nhién 240 nguoi dan trong khu phd dé khao st thi thdy 160 ngudi c6 tham gia bao
hiém y t€¢ (BHYT). Hay tra 101 cac cau hoi sau, néu rd cach tinh toan va cac lap luan:

a. Udc luong sai s6 chudn ciia phan phéi mau.

b. Véi do tin cay 95%, ti 16 nguoi dan trong khu phd tham gia BHYT 1a bao nhiéu?

c. Gid dinh ti 1¢ nguoi dan trong khu phd tham gia BHYT trén thyc t€ 1a 70%. Xéc suét dé ti 1¢
nguoi dan tham gia BHYT trong mau thap hon 60% la bao nhiéu?

d. Theo thong tin ciu (c), dé do chinh xac 1a 5% va do tin cdy la 95% can khéo st bao nhiéu
nguoi dan trong khu pho?

Dap an bai 4:
n =240, x = 160 => p = 160/240 = 66,67%
a. Udc luong sai s6 chudn ciia phan phéi mau.

Sai s0 chuan (d9 1éch chuan) ctia phan phoi mau :

o5 = ﬁ ~ \/ﬁ(l‘ﬁ) - J 66,67%(1-66,67%) _ () 130429031 ~ 3,04%
n n 240

b. Vi do tin cay 95%, ti 1¢ nguoi dan trong khu phd tham gia BHYT 14 bao nhiéu?

botincay 95% =>a =1 —-95% = 5% => Z,,, = 1,96

Bién sai s0 14 : Z, ;. 05 = 1,96*3,04% = 5,96%

Khoang tin cay udc luong cho ti 1¢ tham gia BHYT ctia nguoi dan trong khu phé 14 :
p+Z, /2 0p

Thay vao cong thirc ta dugc : 66,67% + 5,96%

Vay ta c6 khoang ti 1€ (60,7% ; 72,6%) la khoang wdc luong chura ti 1¢ tham gia BHYT thuc sy
ctia nguoi dan trong khu pho véi dd tin cdy 95%.

c. Gia dinh ti 1¢ nguoi dan trong khu pho tham gia BHYT trén thyc t€ 1a 70%. Xéac sudt dé ti 18
nguoi dan tham gia BHYT trong mau thap hon 60% la bao nhiéu?

p=70%, o5 = \/P;q: /% = 0,029580399 ~ 2,96%

Xac suat dé ti 1 nguoi dan tham gia BHYT trong mau thap hon 60% :

p-p 60%—70%
/== =
op 2,96% 3,38

Dung ham Normsdist trén excel ta co:
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P(p < 60%) = P (Z < —3,38) = 0,000361616 ~ 0,036%

d. Theo thoéng tin cau (p), dé 6 chinh xéac 1a 5% va do tin cay la 95% can khao sat bao nhiéu
nguodi dan trong khu pho?

Vi d6 chinh xéac 1a 5% va do tin cay 1a 95% ta c0 :

Zg/2-05 = 1,96* \/”;" =1,96* /w = 5% => n = 322,6944 (nguoi dan)

Vay can khao sat 323 nguoi dan.

Bai 5: (15 diém)

Nghién ciru tim hiéu nguyén nhan ving hoc ctia hoc vién véi li do phai chim soc con nho, nha
truong di chon ra mot mau ngau nhién gdm 69 hoc vién c6 con nhé dudi 10 tudi va thdy rang
thoi gian vang hoc trung binh 13 2,25 gio mdi thang véi d6 1éch chuan 2,09 gio mdi thang. Song
song d6 nha truong cling chon ra mot mau ngiu nhién doc 1ap khac gdm 206 hoc vién khong co
con nho duéi 10 tudi va thay thoi gian ving hoc trung binh 13 1,69 gid mdi thang, d6 1éch chuan
ciia mau 1a 1,91 gio> mdi thang.

a. Xac dinh khoang tin cay 90% va khoang tin cdy 99% cho su khéac biét vé thoi gian vang hoc
trung binh gitta nhém hoc vién ¢6 con nho dudi 10 tudi va nhém hoc vién khdng cé con nho
dudi 10 tuoi.

b. Giai thich két qua tinh toan.

c. Két qua nay c6 phai la bang chtg xac thuc gitp ching ta két luan rang hoc vién c6 con nho
dudi 10 tudi vang hoc nhiéu hon hoc vién khong c6 con nhé dudi 10 tudi hay khong?

Dap an bai 5:
a. Xac dinh khoang tin cay 90% va khoang tin cdy 99% cho su khac biét vé thoi gian ving hoc
trung binh cta hai nhém hoc vién.

Doi véi nhom hoc vién c6 con nho dudi 10 tudi:

Ny = 69 (hoc vién); X7 = 2,25 (gio/thang); 1 = 2,09 (gio/thang)
Dbi véi nhom hoc vién khong ¢ con nho dudi 10 tudi:

N2 =206 (hoc vién); x, = 1,69 (gio/thang); s, = 1,91 (gio/thang)

C& mau ny, n; > 30 nén ap dung cong thirc wdc luong khoang tin cdy cho sy khac biét vé thoi
gian vang hoc trung binh cua hai nhom hoc vién:

(X1 — X3) - Zay2 /Sl +—= = <.111 po < (X1 — X2) + Zg 2 /Sl +_2

e V6idotincay90% =>a =1-90% = 10% => Z,, = 1,645
Khoang tin cay 90%:

(2.25-169) - 1645 |22 4 128 ¢ < (2,05 - 1,60) + 1,645 |22 4 12

Hay: 0,09 < 4 - u, < 1,03 (gio/thang)
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e V6idotincdy 9% =>a =1-99% = 1% =>Z,,, = 2,576
Khoang tin cay 99%:

(2,25 - 1,69) - 2,576 /ﬂ+%< Wy - 1< (2,25 - 1,69) + 2,576 /&Jrlz::

Hay: -0,17 < p; - u, < 1,29 (gio/thang)

b. Giai thich két qua tinh toan.

- Khoang thoi gian tir 0,09 gio/thang cho dén 1,03 gio/thang 1a khoang thoi gian wdc lugng chia
su khac biét thuc té vé thoi gian ving hoc trung binh gitta nhém hoc vién c6 con nho dudi 10
tudi va nhém hoc vién khdng c6 con nhoé dudi 10 tudi v6i do tin cay 90%.

- Khoang thoi gian tir -0,17 gid/thang cho dén 1,29 gio/thang 1a khoang thoi gian u6c luong chira
su khac biét thuc té vé thoi gian ving hoc trung binh gitta nhém hoc vién ¢6 con nho dudi 10
tudi va nhom hoc vién khéng c¢6 con nho dudi 10 tudi voi do tin cay 99%.

- Két qua udc lugng tir hai truong hop trén cho thiy co Su danh doi giira do tin cdy mong mudn
véi d6 hep cua khoang ude luong. Do tin cdy cao hon dan dén khoang tin cdy rong hon. khoang
tin cdy rong s€ an toan hon cho ket luén ve gia tri trung binh (rui ro sai la thap). Tuy nhién, & goc
dd cua nguoi ra quyét dinh thi khoang tin cay hep hon sé de ra quyét dinh hon.

c. Két qua nay c6 phai la bang chtig xac thuc gitp ching ta két luan rang hoc vién c6 con nho
dudi 10 tudi vang hoc nhiéu hon hoc vién khong c6 con nhé dudi 10 tudi hay khong?

- Két qua tinh toan vé khoang tin cy 90% cho phep ching ta két luan ra}ng hoc vién c6 con nhé
dudi 10 tudi vang hoc nhi€u hon hoc vién khong ¢6 con nho dudi 10 tudi vi khoang tin cay nay
chi chira cac gi tri duong (>0).

- Két qua tinh toan vé khodng tin cdy 99% khong cho phép chung ta két luan rang hoc vién co
con nho dudi 10 tudi vang hoc nhiéu hon hoc vién khong ¢ con nhd dudi 10 tudi vi khoang tin
cdy nay chira dong thoi cac gié tri am, duong va so 0.
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