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LOI NOI DAU

Xac suft - Théng ké 1a mot chuyén nganh khé cua Todn hoc,
nhung lai 1a chuyén nganh ¢é nhiéu ing dung trong thyc tién, va
12 mot trong cac ¢dng cu nghién ciu nhidu chuyén nganh khac.
Cac chuyén nganh Dai hoc thude khéi Xa hoi va Nhan van, cing
nhu tit ca cac truong Cao ding, theo Chuong trinh Khung cia
Bé Gido duc va Dao tao, déu phai hoc mén nay la mét minh
ching rat r6 cho nhén dinh trén.

C4i khoé khi bién soan gido trinh nay khéng phai 1a d ndi dung
toan hoe clla né, mi 12 viét cho d81 tugng it dude trang bi vé toan,
nht 13 d6i véi ngudi hoc khéi Xa hoi va Nhan vin. Negoai kisn
thitc Toan hoc & phé théng ra, kha nhidu ban doc khéng duge
trang bi gi thém vé toan cao c¢dp. Vi vay, trong gido trinh nay Téc
gid da chon cach trinh bay va c¢8 géng dién dat sao cho d& hidu
nhit d6i véi ban doc. Cac khai niém, cac két qua dude trinh bay
va dién giai mdt cach nhe nhang, dé hiéu, tranh dung cac thuat
ngit, khai niém tritu tudng, khé hiéu d6i véi ban doc. Viéc ching
minh céc két qua ciing duge chi ¥ nhung & mic d6 viva phai. Viée
giai thich ¥ nghia cia khai niém, ¥ nghia thyc t€ caa bai toan,
cAc bude thye hanh cu thé, v.v... duge chi trong nhiéu hon.

N6i dung chi tiét cia gido trinh nay phi hgp vdi néi dung chi
tiét mén Théng ké xa héi hoe hién dang dude giang day trong cac
trudng. Hon nila, ndi dung chi tiét cua gido trinh cling kha phu
hap véi chudng trinh chi ti€t cia mon Xac suat thong ké (B) dung
cho cédc trudng Cao ding ma B& Gido duc va Dao tao di ban
hanh. Vi vay, giao trinh nay thich hdp va hy vong 1a tai hiéu cé
ich cho ca ngudi day ciing nhu ngudi hoc mén Théng ké xa héi
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hoc d cac trudng Pai hoc khéi Xa hoi va Nhan van cing nhu mén
Xac sudt théng ké (B) § cac trudng Cao dang.

Hién nay, & cac truong, mén Théng ké xa héi hoe duge giang
day véi hai mitc thdi hugng : 45 tiét va 30 tiét. Vi vay, tac gia
ciing bién soan gido trinh ndy § ca hai mic tuong dng. Néu véi
thoi lugng 45 tiét, ban doc hdy dung Chuong [ (22 tiét) va
Chuong II (23 ti€t). Nhung 8 mic d9 30 tiét ban doc hidy bd qua
Chuong I va thay vao d6 1a phdn Phu luc I (8 tiét), sau dé la
Chuong 11 (22 tiét).

Riéng d61 v6i Chuong I, phin bién ngdu nhién va cac khai
niém lién quan (L.6; L.7; 1.8) yéu cdu thic hanh chi dit ra d8i véi
bién réi rac, con ddi véi bién lién tuc chi yéu clu ban doc bist
duge cac khai niém va cong thitc tuong ing.

Mic du da c§ ghng, song khé tranh khéi sai sét. Tac gia
mong nhén duge su lugng thit va déng gép ¥ kién cha ban doc.
Moi ¥ kién xin gii vé Ban Bién tap Sach Dai hoc — Cao déng,
CTCP Sach Dai hoc — Day nghé, Nha Xuit ban Giao duc — 25
Han Thuyén — Ha Néi.

Ha Ngi, ngay 31/12/2006
TAC GIA



Chuong I

MOT SO KHAI NIEM VA KET QUA CO BAN
CUA XAC SUAT

L1. GIAI TiCH TO HOP

Giai tich t§ hgp, ban doc da duge hoc 6 THPT, ngay ca ddi
véi ban X3 hdi va Nhan van. Do dé, phan nay chi nhéc lai
nhiing diém can hiéu r6 cha khai niém dé tranh nham lan khi
dung. Vi du minh hoa duge két hgp trong cac bai toan tinh xac
sust & muc sau. Thuc ra, trong cac két qué cha giai tich t5
hop, véi mie do cha gido trinh nay, chi yéu cdu ban doc hiéu
va diing duge t8 hgp, luat tich. Hoan vi, chinh hgp, chinh hgp
lip c6 thé duge suy ra tit t& hgp va luét tich (xem [1)).

T6 hop:

Khi 14y ngiu nhién ra k phin ti tit mt tap gdm n phén
td (& day 1a 14y ddng thai, 18y ciing ldc, 14y mét 14n ra k phan
td: k < n), sao cho hai cach 14y ra k phan ti dude goi 1a khac
nhau néu giita chung c6 it nhit mét phan tit khac nhau (nghia
la sy khéac nhau vé thit ty clia cie phéan tit khéng 6 ¥ nghia
gi ddi véi cach 18y theo t3 hgp) thi: s cach 1ay ra k phan ti



t n phin t& nhu trén duge goi 12 8 hop chép k cta n, duge
ky hidu la Ck.
T6 hgp nay dude xac dinh nhu sau:

t
Ck _ n.
" kNn-k)!

trong dé: n! = n.(n-1).(n-2)... 3.2.1 = n.(n-1)! = n.(n-1).(n—-2}!

=n.{n-1) ... (n — (k-1)).(n~k)!
0r=1

Chit C la viét tat etia tit combination, nghia 12 t& hgp.

Rd rang, ta thay Cﬁ phai 14 s6 nguyén, dudng.

Ta cé: CE=Crk
Cl=Cl=1
C,=Cy =n

(Ban doc hay lam quen véi viée tinh nhidm: C}, Cz, Cf,
2 (3 3 7
Cs, Cs- Cio, Cros o)

Trong may tinh Casio bd tiii ciing d& c6 chuong trinh dé
tinh CK).

Ludt tich:

Gia st hién tugng A duge thue hién bdi k bude lign tiép
(k=2,3,..), trong dé bude thit i ¢6 n, cach thue hién. Khi dé,
dé nhan dudc A ta 6 (n,.n, ... ny) cach thye hién,

Ludt téng:

Gis st hién tugng A duge thue hién néu B duge thuc hién
hodc néu C duge thye hign. Khi d6, dé nhan duge A ta cb

(ng + n¢) cach thue hién véi ng, ng 12 88 cach thye hién B va C
tueng Ing.
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1.2. PHEP THU VA BIEN CO

Trudc hét, ching ta bit ddu tit nhitng phép thit quen thude:

Gieo mot déng tién trén mot mat phang P61 mdt phép
thi. Phép th nay c¢6 hai kha nang (tinh hudng) c6 thé xay
ra, dé 1a “xuit hién mit sip” va “xuit hién mit ngua”. Diy
ciing 14 hai bién ¢6 s0 c4p.

Gileo mdt con xac xée trén mit phang Do 14 mot phép
thit. Phép thi niay cé 6 kha nang (linh hudng) cb thé xay ra.
Do 14 “xuét hién k chdm d mit trén clia con xuc xéc”, k =

,6. Do cﬁng 14 6 bién ¢6 sd cdp. Nhung tinh hudng “xué’t
hlen mat ¢6 s6 chdm chin” s& chi 1a bién c8, khong phai la
bidn cf sd cAp. RO rang, “xudt hién mat cb s6 chdm chan”
ciing 12 mdt tinh hudng cua phép thi. Vay bién ¢6 va bién cd
56 cip khac nhau & didm nio?

Chon ngAu nhién mét dal biéu, phéng vdn ngiu nhién
mot khach hang,... D6 cing la cac phép thit. Tay yéu cAu caa
phép thit ma ta cb cac kha nang ¢6 thé khac nhau. Chéng
han, xét vé gidi tinh clia dai bidu thi phép thu cé hai kha
nang co thé, nhung xét vé thanh phan giai cp, xét vé dén
toe, xét vé nghé nghiép,... thi phép thi lai ¢6 nhiéu kha nang
c6 thé.

Bin mét vién dan vio mét muc tiéu ciing 1a mdt phép thu.
Phép thi nay cé hai kha nang: cé thé "tring muc tiéu” va
“khéng tring muyc tiéu”, cung la hai bien s6 s¢ cip. Ban mot
vién dan vac bia dé tinh diém — phép thi ¢6 11 kha niang cb
thé: “Bén duge k diém”, k =0, 1, ..., 10. D6 ciing 12 11 bién c§ sd
c&p. Nhung “Bén duge diém giéi” khdng phai 13 bién ¢ sd cip.

Qua cac vi du trén, ching ta can hinh thanh mot s6 khai
niém: phép thi, bién cd, bién cd sd cap.



— Thyc hién mét hanh déng nao dé tic 1a ta di thuc hién
mdt phép thd. Phép thit ma ta khéng khing dinh chic chin
duge két qua trude khi né duge thye hién goi 1a phép thd
ngiu nhién.

— Mot kha nang (tinh hudng) c6 thé xay ra cta phép thi
duge goi 1 bién co.

~ Bién c6 khong phin tich nhd hon duge nida duge goi 1a
bién c6 so c4p.

Luu y rdng s& bién ¢6 so cdp sé phu thugc vio ndi dung
va yéu cdu cha phép thi, chi khéng phu thuée vao ngudi
thuc hién phép thi.

Céac bién c8 duge phan chia thanh ba loai chinh nhu sau:

— Bién ¢6 khéng thé, ky hidu ¢, 1a bién c5 khéng thé xay
ra khi phép thi duge thue hién.

— Bién c& chdc chédn, ky hidu Q, 12 bidn c§ nhat dinh xdy
ra khi phép thit duge thuc hién.

— Bién ¢6 ngiu nhién, ky higu A, B, C,.., 14 bién eb c6
thé xdy ra va cling ¢6 thé khong xay ra khi phép thit duge
thuc hién.

Nghién ctu céc phép thit ngiu nhién, tic 13 nghién citu
cac k&t qua c6 thé ctia phép thy, nghia 14 nghién ctu cac bién
¢8 ngdu nhién chinh 13 d&i tugng nghién ctiu dau tién cua Ly
thuyét Xac sut.

L.3. PINH NGHIA XAC SUAT
Trong triét hoc cling ¢6 pham tra t&t nhién va ngiu

nhién - Hién tugng ngiu nhién trong tri€t hoc ciing duge
hiéu tudng ty nhu bién cb ngau nhién néi trén. Nhung céch
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nghién citu tinh ngiu nhién trong triét hoc khac xa véi cach
nghién ctiu tinh ngéu nhién ctia toan. Dé nghién cltu céc bién
6 ngau nhién, cac nha toan hoc dé xdy dung moét khai niém
méi, duge goi 1a xac suit. O mic do don gidn dudi day chi
néu dinh nghia xac suit dang cd dién.

Dinh nghia:

X4c suat cha mdt bign ¢d A 12 mdt s8 khong am, ky hiéu
1a P(A), bidu thi khA nang xay ra bi€n ¢8 A. P(A) dude xé4c
dinh nhu sau:

54 bién b so cap thuan lgi cho A
P(A) =

S& bién ¢b sd cdp ctia phép thi

Chii P 14 viét tAt claa ti probability, nghia la xac suat.

Bi&n 6 so cip dude goi 12 thuan 1gi cho bién ¢6 A néu né
xAy ra thi suy ra bién c¢d A xay ra. Dinh nghia nay ding vdi
diéu kién céc bifn cd so cdp c6 cing kha ning xay ra, do dé
ngudi ta goi dinh nghia nay 1a dinh nghia xac suét theo tinh
dbéng kha ning.

Tinh chdt cua xdc sudt:

0<PA) <1 =100%

P@)=0;P)=1

P(A) + P(A) =1 (A duge tam hiéu 14 phit dinh cta A).

Xac sudt la mot khai nié¢m méi, nhung thyc chat lai la
mbt khai niém r&t quen thude. D6 12 kha ndng xay ra. Suy
nghi vé khd nang xdy ra ching ta sé thiy cic yéu cau, cac
tinh chat ctia xac sudt dude néu & trén la hgp 1y va dung
&4n. Nhu vay. ban doc da ty cho minh mgt cach ching minh
don gidn.



3 phin trén c6 dé cap dén s8 kha nang. S§ kha ning
khac v6i khd nang xay ra ma ta dang dé dién dat § nghia ciia
xac suat.

Nhén xét: Theo dinh nghTa & dién, dé tim xac suét P(A) ta s& tim hai
con s6 &t s8 va mau s8, rdi lam phep chia. Viée tim hai con s& trén lai |a
bai toan sd cp: dung gidi tich td hop hoac dém tryc tiép. Théng thuang,
chung ta tim s6 bién ¢d sd cap cla phep thif trude, ma mudn tim con s
ndy dé dang thi ta phai phén tich phép thir dé xem phép thir thuc hién mot
lan (18y theo nghia t& hop) hay thuc hién k 1an (dung ludt tich}, sau 86 tim
sG bién c6 sd cdp thuan lgi cha A. (Ban doc cin phan biét s6 1an thuc
hién phép thif vdi s cach thuc hién phép thif).

Vi du I1: Tt mdt t6 g6m 9 nam va 6 nit, ta chon ngiu
nhién ra 5 nguoi. Tim x4c suAt:

a) Chon duge 3 nam.

b) Chon duge 3 ni.

¢} Chon duge 1 nam.

d) Chon duge 5 nii.

e) Chon duge 5 nam.

Giai:

Phép thi ¢ day 1a 14y cung ldc ra 5 ngudi (I4y mot 1an).
Do d6, s6 cach 13y & 1a C}; = 3003 cach, hay ta 6 3003 bién
cd s0 cdp Ung véi phép thi dang xét.

bit A = {Chon duge 3 nam trong 5 ngudi chon ra} =
iChon duge 3 nam va 2 nif}. Tudng ty déi véi céc bidn ¢§ B, C,
D, E.

a) D& duge A phai chon hai 14n, dau tién chon ra 3 nam
trong s& @ nam, sau d6 chon ra 2 nit trong s6 6 nit. Theo luit
tich ta c6 s6 cach chon thudn 1di cho A la:

C5.Ch = 84.15 = 1260



1260

Vay: PA) = —— =0,4196
ay (A) 003 _
b) Tudng tu, s6 bién ¢ so cdp thuin 1di cho B la:
C2.C2 =720 P(B) = 20 _ 49398
3003
1 4 =
¢) P(C)= G ‘506 =135~ 0,0450
c5. 3003
0 b
d) P(D) = % = i = 0,0020
c3, 3003
5 O
e) P(E) = gg'TCG_zﬁ = 0,0420
cs, 3003

Qua 5 xac sudt tim dude, ta thiy kha ning xay ra bién ¢d
A 14 cao nhit (~ 42%), con kha ning xay ra bién ¢d D 1a nho
nhit (~ 0,2%). Khi thuc hién chon ra 5 nguoi cing lic trong
mét 1l4n nao d6 thi trong 5 bién ¢8 trén, ching ta trong cho
x4y ra bién ¢d A hodc B va khéng hy vong xay ra bién c6 C,
D, E. Nhung néu thuc hién phép thd trén 1000 lan, tGe 1a
1000 14n 14y ra 5 ngudi tit 15 ngudi nay thi sé ¢ khoang 420
(~ 419,6) lan x4y ra bién c& A, khodng 240 (~ 239,8) 14n xay
ra bién ¢& B, khoang 45 14n xay ra bién ¢6 C, khoang 42 lan
x4y ra bién 8 B va chi khodng 2 1an xdy ra bién ¢6 D. (Ban
doc sé hiéu diéu nay hon khi hoc dén day phép thit Bernoulli).

Vi du L.2: Xét hai tinh huéng sau:

a) M6t dai hai gdm 100 dai biéu, trong d6 6 30 dai biéu
nit. Chon ngiu nhién ra mdt dai bicu. Tim xac sudt chon
duge dai bidu nit.

b) Ty 1é hoc sinh giél cia trudng la 20%. Trong lic hoc
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sinh dang t4p trung ¢ san trudng dé sinh hoat chung, hiy
chon ngau nhién mét hoc sinh. Cho bidt x4c suat chon dugc
hgc sinh gidi.

Gidi:
1
a} P (Chon duge dai biéu nii) = Cs. - 30
Cigo 100

Phan s§ —1:-30% lai chinh [a ty 1¢ dai biéu ni ctia dgi héi.

b} P (Chon duge hoc sinh giéi) = 20% = ty 18 hoc sinh gidi
cua trudng.

Nhut vay, xde sudt lgi chinh la mét ty Ié nao dé. Ty 1é 1a
mét dai higng rdt quen thuge, dude dung rong réi va chung
ta da duge hoc tinh ty 1 ngay tit bic Tiéu hoe.

Ban doc hay dién dat tudng duong theo chidu nguge lai
cac ménh dé sau: Ty 1é phidu biu cho tng cit vién A 13 42%,
Ty 18 céc ¢6 gai cao trén 1,60m 1a 22%. Ty 18 cac ho gia dinh
c6 thu nhip tit 5 tridu déng dén 8 tridu déng & thanh phé Ha
Néi 1a 45%. D6 chinh 1a: Xac sust chon duge mdt cd tri bau
cho Ung e vién A 13 42%. Xac suit chon duge ¢ gai cao trén
1.60m la 22%. Xéc sudt chon duge h§ gia dinh & Ha Nbi c6
thu nhép t& 5 triéu dén 8 triéu déng la 45%.

Vi du 1.3: Gia s ¢6 10 manh bia vudng nhu nhau, duge
ghi cc 6t 0 dén 9. Ta rit ngiu nhidn mot bia va ghi lai s6
trén bia d6 (ky higu 1a X). Tra bia d6 trd lai tap ban ddu, x4o
tron déu, sau do6 lai rit hi hoa ra mét bia, ghi lai s§ cia né
(ky higu 1a Y). Hai:

a} C6 bao nhiéu bién ¢8 sd cap clia phép thi trén?

h) Tinh P (X = 3)



¢) Tinh P (X < 3).

) TinhPX>3vaY>3).

e} TinhP X +Y <6).

f) Tinh P (X = 3).

g) Tinh P (X hodc Y = 5).

h) Tinh P (X hodc Y < 6).

) TinhPX=Y).

PDTinhPX=5vaY=5).

k) TinhP(4<X<6va4<Y<6).

D Tinh P (X -Y = 2).

Giai:

a) Phép thi thye hién 2 1an. Theo luat tich, ta ¢6 s8 bién
b so cdp Ia Ciy.Cl, = 100.

1
b PX=3)= — = 10%
) PX = 3) n ()
(6 2 cach tinh nhu sau:
1.10 1
PX=3=PX=3,Ytuayy) = —=—
X =3)=P W= 50 " 10

Hoic chi xét phép thit lién quan dén X, khi d6 s& bién c6
s6 cip la 10, s6 thudn lgi la 1.
4
) PX<3)=-— =40%
) PX < 3) 0
. 6.6
APX>3vaY>3)= — =36%
100

&) PX +Y < 6) = 6+5+13(;-...+1 —019%

(N&u X = 0 thi Y cé thé tit 0 d&n 5: ¢6 6 trudng hdp,
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Néu X =1 thi Y ¢6 the tit 0 d&n 4: ¢6 5 trudng hap, v.v...)
fP(X=3) = i% = 90%

) PX hoge Y=5y= 109 _19 _ g0
100 100
(N&u X = 5, Y ¢6 10 khd nang. Néu Y = 5 thi X ¢on 9 kha
ndng (tr kha ndng Y = 5, X = 5 d4 tinh trude rdi).

70+21

h) P(X hodc Y < 6) = =91%

(Néu X =0, Y ¢6 10 kha néng, ...

Néu X = 6, Y ¢6 10 kh4 niing.

Néu Y = 0, X chi edn 3 kha ning 1a 7 hoic 8 hoic 9,...
N&u Y = 6 thi X chi con 3 khé néng.

Vay s6 thuan Igi 1a: 10.7 + 3.7 = 91)

HPX=7) :1—1(;)—0 = 10%

DPX=5vaY#5)= — =o9%
100

K PA<X<6vad<Y<8)= - =1%
100

DPX-Y=2)= 8 = 8%
100
Vi du 1.4: Doan thanh nién t6 chtic vui choi, k&t hop
quay s0 ¢6 thudng. Ban t8 chitc da phat ra 1000 vé (duge
danh s6 tit 000 dén 999). Tim xéc sudt dé khi quay giai nhat
ta nhan duge:

a) Vé c6 chi s hang don vi chin.
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b) Vé ¢é 3 chit s6 khéac nhau.

¢) Vé cé chit sd dAu 1a 8 va 2 chil 6 con lai khac nhau,

d) Vé ¢6 3 chit 86 tring nhau.

Gidi:

Phép thi & day 1a 3 14n quay (3 14n chon), méi l4n chon
mbt chit s8 trong 10 chit s ti 0 d&n 9. Do do, s6 b1en ¢ 0
cap = 10.10.10 = 1000.

Diat A = {Quay dugc vé c6 chil s& hang don vi chan}.
Tudng tii cho B, C, D.
1 A1
a) P(A) = _Cl_{)% = 0,50
10
1
Clo.Cio-Cs _10.9.8
10° 1000
(S6 bién ¢& so cip thuan lgi cho B: 3 14n chon, 1dn I ¢6 10

b) P(B) =

= 0,720

cach chon, 14n IT phai bét di chit s6 da chon nén chi con Cy =
cach chon, 14n IIT phai bat di 2 chit s§ da chon nén chi con
Ci =8 cach chon. Theo luat tich, s6 cach chon thuan lgi cho B
12 10.9.8 — Ma tich nay ciing chinh 13 chinh hgp. Nhu vay, dung
t8 hop va luat tich ta ciing nhén duge két qua caa chinh hgp).

1.C1,.CL 1.10.9

P(C) = 10°9 = 0,09
&) PC) 10° 1000
d) P(D) = ‘ 1 1 =0,01

Qua cac vi du trén gidp ching ta hiu ro hon nhan xét da néu trude
vi du 1.1 {trang 12). D4 chinh |a chia khéa dé giai cac bai toan tinh xac
suat bang dinh nghla ¢§ dién. Ndm vimng chia khoa nay ban doc co thé
giai duge cAc bai todn xac suat bing dinh nghta cé dién & mirc khd, vugt
xa yéu cdu clia gido trinh nay.
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1.4. CONG THUC XAC SUAT CUA TONG VA TiCH HAI

BIEN CO

Dé md rong viée tinh xéc sudt clia mét bidn 6 nguoi ta
da x4y dung cic phép toan déi véi cac bi€n cd. C6 thé néi cac
phép toan nay duge hidu gin tuong ty nhu cic phép toan tap
hop ma ban doc da duge biét 6 THPT. Dusi day nhéc lai mét
val khai niém cdn dung.

— Bién 8 A kéo theo bi€n ¢ B, ky hidu A c B, ndu A xay
ra thi suy ra B xay ra.

— Hai bién ¢§ A va B tuong dudng, ky hiéu A = B, néu
AcBvaBcA.

— Téng ctia 2 bién & A va B 1a bign ¢d tdng A U B sao cho
A © B xay ra khi va chi khi hoac A xay ra, hoic B x3y ra.

Ta c6: A U B xay ra tuong duong véi bién 6 {c6 it nhat
mdt bién cé xay ra}.

— Tich ctia 2 bién c6 A va B 12 bién ¢6 tich AB sao cho AB
xay ra khi va chi khi A xay ra va B xay ra.

— Hai bién ¢ xung khéc néu tich cta ching tusng dudng
v6i bién 6 khong thé hoiic néu bign ¢ nay xay ra thi bién c§
kia khéng xay ra.

— Bién 8 d4i lap; A duge goi 12 bign ¢8 déi 1ap cha A néu
A A xung khdc(A A=®); A UA=Q.

— Hai bién ¢6 A vi B dgc lap véi nhau néu vige xay ra
bi&n ¢ nay hay khéng, khéng anh hudng dén kha nang xay
ra bién c6 kia.

Dé th&y réng: Néu A, B déc lap v6i nhau thi A, B hosc
A, Bhoic A,B cung déc 14p vdi nhau (Do A déc lap v6i B
nén vigc A xay ra hay khong, khéng anh hudng dén P(B), vi
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vay cling khong dnh hudng dén 1 — P(B) = P(B), nghia la A
doe lap véi B, vov..).

Bi&u dién hinh hoc cac khai niém trén 1a khd bdi vi bién ¢ 1a ménh
dé logic. Song cac khal niém trén cé su tuong tu nhut cac khai nigm cla
tap hop, vi thé ngudi ta mugn so dd Venn (tén clia nha logic ngudi Anh -
John Venn} biéu dién cac khai niém cla tap hgp dé biéu dién cac khai
niém cla bién cd. Do vdi sd dé Venn ban doc da quen biét nén trong
phan nay khéng trinh bay lai (xem [1]. {2]). Nhlmg ding s¢ dé Venn dé
hiéu bién c6 tich nku la phan chung cda hai bién cf, nhu la phan ma A, B
cling xay ra,... thi lai la khéng ding.

Bay giy ching ta xdy dung c¢dng thilc xac sult cua téng
v tich hai hién ¢d.

Ta cb:

P(A U B) = P(A) + P(B) — P(AB) (I.1)
Néu A, B xung khée:

P(A v B) = P(A) + P(B) (1.2)

Theo (1.2}, ta ¢6 tinh ch&t quen thude cla xac sUAt:

PlAVA) =PE@)=1 }:»P(A)+P(E):1
P(A U A)=P(A) + P(A)

Néu A, B doc lap
P(AB) = P(A). P(B) (1.3)

Phép tdng va tich hai bién & hoan toan duge md réng cho ba, bdn,.
bign cd. Cong thie (1.1), {1.2), {1.3) cling dugc xay dung cho ba. bon,. b|en
6. Song & mic d6 don gian clia gido trinh, chdng ta ding lai d déy.

Dé chiing minh hai eéng thiie (I.1) va (1.3), chiing ta chiing
minh dai dién, ching han chiing minh eéng thae (I.1).

Goi n 1a s bién ¢b s0 cip cha phép thi.

Goi m,, My, map 12 86 bién ¢d sd cdp thuén lgi cho A, B,
AD tuong Gng. Khi d6, s6 bién ¢d so cip thuan lgi cho bién c6
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tong A U B sé la: m, + mB - m,p (bang s8 bién cb sd cip

thuin lgi cho A cdng véi s& bidn e6 sg cap thuan lgi cho B

nhung phai trit di s bidn 8 s c&p thuan lgi cho AB vi s8
nay da duge ké dén trong s6 m,).

Theo dinh nghia ¢§ dién ta c6:

My + My —m m, mg m
P(AUB) = & B_ap A B Map
n n n n

= P(A) + P(B) — P(AB).
Céng thie (I.1) duge chitng minh.

Vi du L.5: Hai van déng vién A va B cla dia phuong Z
tham gia giai béng ban ddn ni toin qudc. Kha nang lot qua
vong loai dé vao vong chung két ciia titng ngusi tudgng ing 13
80% va 60% (mdi bang chi chon mét ngudi vao vong chung
két v hai van doéng vién A, B khéng cung trong mét bang
diu loal). Tim kha nang xay ra cac tinh hudng sau:

a) Ca hai lot vao vong chung két.
b) C6 it nhat mot ngudi lot vio vong chung két.
c} Chi ¢6 van ddng vién A lot vio vong chung két.
Giai:
R rang véi difu kién da cho, bai toan nay khéng thé
tinh xdc suit bing dinh nghia cd dién dude.
Bai toan cho hai bién ¢6:
Dat A = {Van dong vién A lot vio vong chung két}
B = {Van dong vién B lot vao vang chung két}

A, B dge 1ap, khong xung khéc. Theo dé bai ta ¢6 P(A) = 0,80;
P(B} = 0,60.

a) Dat A, = {C4 hai vAn dong vién lot vio vong chung két}
=AB
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= P(A)) = P(AB) = P(A).P(B) =0,8.0,6 = 0,48
b) Dat A,

{Cé6 it nhdt mét ngudi lot vao vong chung két}
= AUB

= P(A,) = P(AUB) = P(A) + P(B) - P(AB)

=0,80 + 0,60 - 0,48 = 0,92

¢) Pat A, = {Chi ¢6 A lot vao vong chung két} = A. B

= P(A,) = P(AB) = P(A).P(B)
={,80.(1 — 0,6) = 0,32.

Qua ba xac suit tinh duge, ta thdy tinh hudng b) 1a cé
kha ning xay ra cao nhat. Te 1a dia phucng Z cb ¢ s§ dé
trong chd két qua nay.

Nhan xét: Loai don gian clia md hinh nay Ia bai toan da cho mét vai
xac suit, nghia la da c6 mot vai bién ¢é da cho. Vi vay, trudc tién phai dat
tén cac bién ¢§ di cho, nhan xét tinh xung khic, déc lap clia chang. Sau
36, bidu dién bign cé can tim xac suat qua cac bién ¢d da cho (k& ¢ca cac
bién c§ d5i Jap). Day la budc khé nhdt clia mé hinh nay. Vi chi ¢6 hai
cong thic, xac suat clia bién ¢d tdng va xac sudt clia bién ¢ tich nén
chung ta chi quan tam dén hai cach biéu dién: tdng va tich cia nhiing
bién c¢& da cho. Mét dau hiéu don gian 1a: Khi dién dat thanh idi bién ¢8
can tim xac suit, néu ching ta ding 1r “hodc” thi nén nghi ngay dén
phép tdng, con néu ding tir “va” thi nén nghi v& phép tich.

Budc thiz ba phai lam la &p dung cdng thic {1.1) hodc (1.2) hodc {1.3)
dé tinh cac xac suat can tim.

Ban doc hay van dung nhan xét nay vdi vi du 1.5 & trén.

{C4 hai van déng vién lot vao chung két} = {A lot vao chung két va
B lot vao chung két) = A.B

{Co it nhat mdt ngudi let vao chung két } = {Hodc A lot vao chung
k&t hodc B lot vao chung két } = AU B

(Bién cd nay tuong ducng vai bién cd tdng, nhu da néu d trén)

{Chi cd A lot vac chung két } = {A lot vao chung két va B khéng iot
vaochung két } = A. B .
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I.5. DAY PHEP THU BERNOULLI

[.5.1. Binh nghia

— Hai phép thu duge goi la dde lap véi nhau néu viéc
thue hign va két qua caa phép thit nay doc 14p va khéng anh
hudng dén viée thue hién va két qua cha phép tha kia.

— n phép thi dbe lap duge goi 1a n phép thd Bernoulli
néu thoa man:

a) Mdi phép thit xay ra mét trong hai bign ¢8'1a A va A.

b) Kha nang xay ra bién ¢d A 1a nhu nhau d61 véi moi
phép thu:

P(A)=p > P(A)=1-p

n phép thii déc 14p thda méan hai diéu kién trén gip rat
nhidu trong thue t&, dé don gian ta goi la ddy Bernoulli (tén
eua nha bac hoc dua ra dinh nghia nav). Chédng han, gieo
mot dong tién n lan sé la n phép thit Bernoulli. Bién ¢& A c6
thé 1a; {Xudt hién mat sap!. Xac suit p = P(A) sé 14 1/2 néu
ddng tién can d61, dong chat. Gieo mét con xtc xdc 10 14n sé
Ja 10 phép thi Berneulli; bién 8 A c6 thé 1a {Xudt hién mat
luc} hodc {Xuét hién mat ¢6 s6 cham chin},... tiy theo yéu
ciu cua bai toAn muén quan tim dén tinh hudng nao. Néu
con xuc xdc cin d61, déng chit thi ta tim ngay dude xac suit
p = P(A). Mt xa thd ban 60 vién dan vao bia d€ tinh diém
(tAt nhién véi cing mét khau sing va cing mét loai dan).
D6 cing 1A 60 phép thi Bernoulli. Bién ¢6 A ¢6 thé 1a {Bin
duge 10 diém} hoac {Béan dat diém gidi} hode {Ban dat yéu
cau},... Ty theo yéu cau clia bai toan ma ta xdc dinh bién

ch A v.v...
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1.5.2. Xac suat P_ (m; p)

Khi thue hién n phép thu Bernoulli thi bién ¢6 A ¢6 thé
xay ra 0 1an, 1 lan, ... va n lan. Bién ¢d {Trong n phép thu
Bernoulli bién ¢§ A xuat hién m 14n} 12 mot bién ¢d ngau
nhién. Xac suit chia bién ¢d nay duge ky hidu la P{m; p).

Ta c¢b:

P(m;p)=Clp™@-p)"™ :m=012, ...n (1.4)

DE chimg minh cong thic (1.4) ta xét vi du ey thé sau:
Gieo mdt con xic xic can doi, dong chat 10 lan. Tim x4c suét
dé ¢6 3 14n xuit hién méat luc.

Ta c6 10 phép thii Bernoulli véi A = {Xuit hign mat luc}
va p = P(A) = 1/6. Gia st 1An gieo thi nhat, thi tu va thi
chin xu#t hién roat lue. Khi dé, két qua cua 10 1an gieo nay
c6thébifudibnla: A AAAAAAA AA

Do cac 1an gieo dbc 1ap, cac bién ¢d trong day trén 1a doc
lap, nén:

P(AAAAAAAAAA)=

P(A).P(A).P(A).P(A).P(A ).P(A).P(A).P(A)PA).P(A)
= p(1-p){1-p)p(1-p)(1-p)(1-p)(1-p)p(1-p)

PP TG ) e

Nhung 3 lan xuit hién mat lyc la tay y trong 10 lan gieo
chit khong nhat thiét 1a 1An thi nhit, lan tha tu va lan thi
chin nhu trén, tic 12 chi cAn ¢6 3 vi tri trong 10 vi tri la A. Ta
c6 CJ, =120 céch ldy ra 3 vi tri trong 10 vi tri, Vay xac suft

38 6 3 1An xuat hidn mit lue trong 10 14n gieo con xic xac s€ la:

2]



3, N7
CE 31—y o3 (1 (E)
0P (1=p)" =Cyy | < 5

Véi cach 1y luan nhu vay ta nhén dudc céng thite (I.4).

1.5.3. 88 c6 kha ning nhat

Khi thye hién n phép thi Bernoulli, bidh cd A c6 thé xdy
ra tit 0 lan dé&n n 14n. Theo (L.4) ta s& tinh dugc (n + 1) x4c
sudt tuong ting. Cac xac sudt nay khdng nhu nhau, do d6 sé
¢O Xac suit 1dn nhat.

S8 nguyén m, (0 < m, < n) dudc goi 12 s6 ¢6 kha ning nhit
néu x4c suat tuong fing véi né 14 16n nhat:

P,(my; p) = max P, (m; p).
0<m=n

Nhu vay, dé tim m,, vé truc giac, ching ta phdi tinh (n + 1)
xXac suét theo cobng thic (1.4), tir d6 rit ra 214 tri I6n nhAt.,
Céng vige nay sé kha ning né néu n 1n, ching han n = 50;
100; 1000. Do d6, ngudi ta di tim ra quy tic dé tim s& ¢6 kha
ndng nhit m, nhy sau:

Quy téc tim s8 m,:

- Néu (np + p - 1) 1a s6 nguyén thi mg = (np+p—1) va
(np + p}.

—Néu(mp+p-1)1ass thép phan thi m, 12 s6 nguyén
bé nhit nhung 16n hon s thap phén do; m, = [np+p ~ 1] + 1
((x] = phan nguyén cia X).

Vi du L6: Gia st ty 18 ngudi din tham gia giao thong &
thanh ph& Ha Ngi ¢6 hidu bist cg ban vé luat giao thong 1a
80%. Néu chon ngiu nhién 20 ngudi dang tham gia giao
thong trén dudng. Hay tinh xéc suit cla cac tinh huéng sau:

22



a) C6 15 ngudi hidu bigt luat giao théng.

b) C6 8 ngudi khong hidu bidt ve luat giao thong.

) 86 ngudi khong hiéu biét vé luat giao thong co kha
nang nhat.

d) Trong mdt tinh hudng c6 12 ngudi dang bi canh sat
giao théng xit ly vi vi pham luat. Hay doan xem ¢6 bao nhiéu
ngudi hidu bidt luat giao théng nhung ¢6 tinh vi pham, bao
nhiéu ngudi vi pham do khéng hiéu luat.

Gidi:

Trudc hét, cin xac dinh tinh hudng chon ngiu nhién 20
ngudi dang tham gia giao thong trén dudng 1 chon nhu thé
nao? D6 1A chon titng ngudi mot va ta sé c6 20 phép thit
Bernoulli (xem nhan xét ¢ dudi), vl A = {Chon duge nguci
hidu bidt luat giao théng} va p = P(A) = 0,80.

a) Py (15; 0,8) = C13.0,8'%.0,2°

b) Py, (8; 0,20) = C5, .0,2°.0,8"

(Cé 8 ngudi khong hiéu luit tiuc 1a 8 lin xay ra A véi
P(A) = 0,20 nén ta cb Puy(8; P(A)) = Pyo(8; 0,20).
" Cach khéc tuong duong 1a: C6 8 ngudi khong hiéu luat,
tc 13 6 12 ngudi hidu luat, nén xac suat la

P,(12; 0,80) = C13.0,8'%.0,2° =(5,.0,8'%0,2°

¢) Ta quan tdm s6 ngudi khong hidu bigt luat, tie 1a s
l4n xay ra A véi xac suit 0,2; theo cong thitc np + p — 1=
20.02+02-1=32->m,=4

Vay, c6 4 ngudi khong hidu biét vé luat trong s 20 ngudl
1a con s8 ¢6 kha ning nhét.
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d) Tinh huéng 12 ngudi dang bi canh sat x 1y ciing coi
nhu 12 phép thit Bernoulli véi A va p nhu trén.

Dé du doan, tdt nhién ta phdi chen tinh huéng xay ra voi
xdc sudt cao nhat (dé kha niang dung la Ién nhat). Do d6, véi
nguol hiéu bidt vé luat ta cé:

np+p-1=12.08+0,8-1=94 > m,=10. C6 10 ngusl
hidu bi&t vé luat nhung ¢4 tinh vi pham.

Con véi ngudi khéng hidu luét ta c6;

np+p-1=12.02+02~1= 1.6 5> m,=2

Cé 2 nguai khéng hidu luat nén vi pham.

Nhan xét: Khi cho mét ty 1& P(A) nao dé ma khéng cho biét s§ phan
tl cha tap dang xét thi phai hiéu la: Trong tinh huéng do6 khd nang xay ra
A la nhu nhau trang cac 14n chon, di I4y 13n thif nhat hay &y lan thir n, dii
cd hoan lai hay khong hoan lai (su khac nhau gita ching coi nhu bd
qua). Néu Iy ra k phan t tir tap dang xét véi tinh hudng nhu thé thi phai
higu la 1y timg phan t mot va lay k 1&n (khéng thé hidu 1a I8y cang luc
dugc). Con néu 18y ra k phan t tir mat tap g6m n phan 7, néu khdng néi gi
thém, thi lai phai hidu a Idy mét 1an (ay cling ldc, 18y theo cach t& hop).

Ban doc phai nam 16 didu nay dé dd lung ting khi phan tich, x( ly bai toén.

1.6. BIEN NGAU NHIEN

1.6.1. Pinh nghia

Mbt bién (hay mot dai lugng) nhan cac 214 tri eta néd véi
Xac sudt tuong ling nio d6 dude goi 1a bién ngau nhién, ky
hicula X Y, Z,...

Bi¢n khéng phai la khai niém xa la; ban doc d4 biét dén
cac bién t4t dinh, tic 1a loai bién chi nhén véi xac suft 1
(trudng hgp né nhan) va xac suit 0 {truong hgp né khéng
nhan). D& hiéu ky hon, ban doc hay tu 1y gidi xem bién ngiu
nhién rong hon bién tat dinh & diém nao).
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(dn e’ vao tAp gia tri ma bién ngdu nhién nhan, ngudi
ta phén chia bién ngiu nhién thanh hai leai chinh: bién
nglu nhién roi rac va bi€n nglu nhién lién tuc.

1.6.2. Bién ngau nhién rdi rac
N@u cdc gia tri ma bién ngau nhién nhan cach xa nhau
mét khoang nac dé thi bién ngau nhién duge goi 14 roi rac.
Nhu vay. dé xac dinh bién ngiu nhién rdi rac ching ta
phai chi ra céc gia tri né nhan va xac sudt nhan gia tri dé
tudng dng. Mot bang véi hai théng tin nhu vay dude goi la
bang phan phdi xac suit.

X ‘xl Xoo oo X5... X,

P(X = x) \pl Dyov Dy Pa

Ta co:

hoiie ¢6 thé viét ngin gon (néu chiing ¢6 quy luat):

PX=x)=p;i=1,2 3, ...

Vi du 1.7: Gieo 3 déng tién cén d8i, dong chét. Goi X 1a s8
mit sip xuat hién. Hay lap bang phan phéi xac suit cda X.

Giai:

Dé thay X nhan 4 gia tri 1a: 0, 1, 2, 3.

D¢ tinh 4 xac suét tuong dng, co thé dung phuong phap
¢d dién hoac dung xac suat Bernoulli.

Theo phucng phap ¢d dién, ta cé s8 bién cd so cdp la
2.2.2=8.

8 bién cd nay c6 thé md ta nhu sau:
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OO
ong ti1én th il: ’
A sy 7N\ /l\\ /N /l\\

Déng tién tha IIL: S NS N § NS N

3 22 1 2 11 0
Ta ¢6 bang phan phdi xac suit s0 méat sdp xudt hién
nhu sau:

X
P(X=m)

2
3
8
Miat khac, ta ¢6 3 phép thit Berrnoulli vdi p = P (xuit

@ o
| —
ol |

. o 1 .
hién mit sap) = 2 nén:

1 1y
P(X=m)=P3[m; ;J = Cg’[—é] :m=0,1,23

Vi du 1.8: Trong 16 hang 10 chiféec mAy tinh mdi c6 3
chiéec bi 161, 14y ngdu nhién ra 4 chiée. Goi Y 14 s6 may tinh bi
161 trong 4 chiéec 14y ra. Hay:

a) Lap bang phan phdi xac suit cita Y.

b) Khi 18y ra 4 chiéc thi ¢6 may chiée bi 161 1a c6 kha
‘ning xay ra cao nhit.

¢) Tim xéc suit khi 14y ra 4 chiéc s& bj it nhét 1 chiée 16i.

d) Néu ngudi mua 18y nglu nhién ra 3 chiée dé kiém tra,
théy khéng c6 chiéc nao bi 18i thi s& chap nhan ca 16 hang.
Tim xdc sufit ngudl mua chap nhan 16 hang. Bac bé 16 hang.

Giai:

Phép tha 1a 18y ra 4 may tinh trong 16 10 chie. Do &6,
phép thd thyc hién mét 14n (18y theo nghia t6 hop). 86 bien
¢d s0 cdp la Cf, = 210
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a)
Y [ 0 1 2 3
PY=m g0 GG GG GG
¢ Ce b Ch
35 105 63 7
210 210 210 210
0,167 0,50 0,30 0,033
b) Theo bang phéan phéil xac suét trén thi P(Y = 1) = 0,50

}a cao nhit, cho nén trong 4 may tinh 18y ra bi 1 chiée 16i 1a
tinh hudng xay ra cao nhét.

OPY>1)=1-P(Y=0)=1-0,167 = 0,833
d) P(ngudi mua chidp nhan 16 hang) =
= P(trong 3 may tinh 18y ra khéng c6 chiéc nao bi 161)
- GiCr_ 35
Ciy 120

=0,2917

P(ngudi mua béc bé 16 hang) =
= P(c6 it nhat 1 may tinh bi 18i trong 3 chiéc 14y ra)
=1-0,2917 = 0,7083.

Vi du 1.9: Theo diéu tra x& hdi d nudec Anh, ¢6 70% cac
éng ching chua hé lam céng viée gidt la trong gia dinh. Mot
phéng vién, tranh tha ldc thdi gian chd 1én tau dién ngim
cta hanh khach, da phdng vAn mdt s6 nam hanh khach. Anh
ta dy dinh phdéng van t61 da 5 ngudi, nhung néu gap duge
nam gidl di tung tham gia giit 14 gidip vg thi thér khéng
phdng vAn Liép nita. Goi Z 14 s6 nam gidi da duge phéng vin.
Hiy mo ta quy luat phan phéi ea Z.

Giai:

Dé thay Z nhan cac gia tri: 1, 2, 3, 4, 5.
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7/ | 1 2 3 4 5
PZ=k ;03 0703 0703 07°03 07

Z = 1, tic 14 phong vAn ngudi dau tién, gap ngay ngudi
dé da ting giat la giip vg.

Z = 3, tlc 1a 2 nguol diu chua bao gid gidt 14, ngusi thi 3
da tiing lam.

Z =5, tic ]a 4 nguoi ddu chua bao gid gidt 1a. edn ngusi
thd 5 c6 thé da lam, 6 thé chua lam. Da tinh huéng nao
cing Lhoéi, khéng phéng van nita, nén:

PZ=5=07".03+0,7".0,7=0,7
hoke PA=5)=1-(PZ=1)+P(Z=2) + PZ=3) + PZ = 1))
=1-0,3(1+0,7+0,7%+0,7%
=1-0,7599=0,2401 = 0,7*

Vi dyu 1.10: Cho 2 bién nghu nhién doc lap X va Y véi cac

bang phan phéi nhu sau:

X 0 1 2
P(X =x) 0,2 0,5 0,3
Y -1 1
P =vy) 0,4 0,6

Hiy lap bang phén phéi xac suit cla bién ngiu nhién
2X, XPva X +Y.

Giai:

Trude hét, thé nao 14 sy dée 1ap cha hai bi€n ngiu nhién?

Hai bién ngéu nhién goi 1a déc 14p véi nhau néu moi bidn
cd lién quan dén bién nay doc 1ap vdi bign cd bt ky lién quan
dén bién kia.
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Z=2X | 0 2 4
PZ=2) |02 05 04
Hién nhién ta ¢ PX =kx) =P(X =x) véik 2 0
Z=X 0 1 4
P(Z=2z) |02 05 0,3

7 =X+Y | -1 0 1 9 3
P(Z=2z) |0.08 020 024 030 018
Vi(Z=-1)=X=0)(Y=-1)= DPZ=-1)=0.2.0,4 = 0,08

Z=1) =X=00=HuX=2)=-1)

Do tinh xung khac ctia 2 bién ¢6 tich, do tinh ddc lap cua

XvayY nén:
PZ=1D=P(X=0(=1)+P(X=2¢Y=-1))
=0,2.0,6+0,3.04=0,24

1.6.3. Bién ngau nhién lién tuc

Né&u cdc gia tri ma bién ngiu nhién nhan 14p day mét
khoang nao d6 (nhan moi gia tri trong khoang d6) thi bién
ngau nhién duge goi la lién tuc.

D& x4e dinh bién nghu nhién 1ién tuc ngudi ta dung khai
mém ham mat do.

Ham 88 p(x) dude goi 1a ham mat d6 c¢tia bién ngiu nhién
niao d6 néu théa man:

a)ypx)=0

b) f’ p(x)dx =1

Thuc chat hai diéu kién trén ¢é nghia la phan dién tich gidi han bdi dudng
cong méat dé p(x) (khéng n&m dudi truc hoanh) va truc hoanh 1a bang 1.
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Do d6 néu p(x) xac dinh & v6 han (+ x; — « hodc ca hai) thi d6 thi p(x)
phai tiém can vdi truc hoanh (48 cé phan dién tich hitu han).

Nhin chung, dé thi cia ham mat db p(x) s& ¢6 céc dang sau:

pix) P(x}
0

1 / L //%%/é/ﬁ////m

a) c)

{a) Bi€n ngéu nhién xac dinh trén [a, b]
(b) Bién ngau nhién xac dinh trén [a, + w)
(c) Bién ngau nhién xac dinh trén {(— «, + o)

1.7. HAM PHAN PHOI

.7.1. Binh nghia

Ham 6 F(x) = P(X < x) dude goi 1a ham phén phdi ciia
bién ngiu nhién X. Trong d6, x 1a bién s8 thye cla ham F;
x nhan gia tri —w < x < + oo,

(14 tri cha ham phéan phéi tai diém x chinh 13 xdc suat
dé bién ngiu nhién nhan gia tri bén trai x (hinh 1.2).

- X + 0

26 V) CV R S VI |

Hinh 1.2. Giai thich b&ng hinh hoc vé ham phan phdi
Céc diém (x) 1a céc gia tri x, ma bién ngiu nhién rdi rac X nhan.

x
K
3

1.7.2. Tinh chat

—Mién xdc dinh ctia ham phén phéi: Vx € (- o, + w)
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- Mién gia tri cia ham phéan phéi:

0<Fx) <1, VX € (— oo, + o)

F(— ) = 0; F(+ w) = 1

~ Ham phén phéi 12 ham khéng gidm: néu x, < x, thi
F(x,) < F(xy)

Ta ¢6 P(a € X < b) = F(b) — F(a)

-0 Xy Xz + o
a) »* » W e * -

J&/

(X < x2)

- X

b) 2 % % '1 “:Klz.‘: ¥ # : +2
(X <x1)
(X <xg)
(X < b}
-3 a b + a3

3
K
4
X
¥

c} ¢ el Fmuai
X
_’/(:/a)//\ {a < X < b) /]

Hinh 1.3. (&) x, < x, nhung F(x,) = F(x,);
(b} X, < %, nhumg F(x,) < Fx,}; (c) Pla<X <b)

Ta c6:
_ Z P né‘u X roi rac P(X_ = xi) =
Fx)=PX <x) =1, (L5)

[ p(t)dt néu X Jign tue véi mét d p(t)

Téng trén duoe 18y vdi cac chi 561 ma x; < x.

Néu trong bang phan phdi xac suit, cac gia tri x, dudc x&p theo thir ty
tang dan thi dé tim gia tri F(x) ta chi viéc cong dén cac gia tri p, tr trdi qua
phai. Vi thé, F(x) con dudc goi la ham phan phdi tich ldy.
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T (1.5) ta nhan duge:

. Z p; néu PX =x) =,
Pla <X <b)=Fb)— Fla) = 11 (L&)
[p(tdt néup(t) Ja ham mat dg
a
P61 véi bién ngiu nhién lién tue ta cd;
Pla<X <by=DP{a<X<h)
=Pla<X=b)
=Pla<X<hb),
nghia la d61 véi bién lién tue, viée kin hay hd & hai ¢du mut
khi tinh xac suat déu cho két qua nhu nhau.

p{x} p(x)
F(x) P=(agX<b)

| " a i b
a) k)

Hinh 1.4. Minh hoa hinh hgc ham phan phdi (a)
va xac sust P(a < X < b) d6i vdi bién ngau nhién lién tuc (b).
Vi du L.11: D61 v6i mbi vidu 1.7, 1,8, 1.9 ¢ trén hdy:
a) Viét bidu thite haim phéan phéi clia cac bién ngiu nhién
X, Y, Z tudng dng.
b)) TInh PO<X<21);P(1<Y<3,6)PR<Z<48)
Giai:

D61 véi bigh X (Vidu L7)
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néux <90

néut<xs<l
F(x) =

nful<x<?2

néu2<x<3

= =1 e ik ©

néu 3 <x

P(0 X <2,1)=F(2,1) - F(0)
=7 0=0,875
8
hoac

PO<x<21) =PX=0)+PX=1)+ P(X=2)

1 3 3 7
—+—4—=—
g8 8 8 8

= 0,875
D61 véi bién Y (Vi du 1.8):
. (0 néux<0

0,167 nfu0<x<1

F(x)=< 0,667 nful<x<?2

0,967 nfu2<x<3

\ 1,0 néul3<x

P1<Y<36)=PY=2)+P(Y=23)
=0,30 + 0,033
=0,333

D41 véi bién Z (Vi du 1.9):

3 GTTKXHH- A
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{0 néux<l
0,3 néul<x<?2
0,51 néu2<x<3
0,667 nfuld<x<d
0,7599 néud <x<5
1,0 néu 5 < x
P(2<Z<48) =PZ=3)+P(Z=4)
=0,7%.0,3 + 0,7%.0,3 = 0,2499

Fx) =

Hoace
P2<Z=248)=P@2<Z<4,8-PZ=2)+P(Z=4,8)
=F(4,8) —F(2)-P(Z=2) + P(Z=4,8)
=0,7599-0,30- 0,703+ 0
= 00,2499

1.8. CAC SO PAC TRUNG CUA BIEN NGAU NHIEN

1.8.1. Ky vong (gia tri trung binh)
Dinh nghia:
Ky vong ciia bién ngdu nhién X 1a mét s6, ky hidu EX,
duge xac dinh nhu sau:
in Pi néuPX=x)=p,
EX = +ot
| xp(x)dx néu p(x) 1a ham mat &3

Y nghia:
Ky vong caa bién nghu nhién 1a gia tri trung binh ma

bi¢n ngiu nhién nhan. Nhu vy, ky vong thuc ra lai la mét
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khéi niém quen thudc. D6 1a gia tri trung binh. (E 12 viét tit
cua til expectation).

Ban da dang ky vong chua va diang ti khi nao? Nhing
tinh huéng nao nguol ta dung ky vong? Ban doc hdy xem
thém phan phu luc I & cudi sach dé xem suy nghi clia ban va
tac gia cd gan nhau khong.

C6 thé néi ky vong la gia tri trung binh céng hgp 1y va
khach quan nh#t. Dé thay ré ¥ nghia cla ky vong ta xét tinh
huéng sau: M6t gia dinh chi tiéu trong 1 thiang ¢ hai mite:
5 tridu hoac 4 tridu déng, trong d6 ¢6 11 thang ¢ mic 5 triéu,
chi ¢6 1 thang & mic 4 tridu. Hdi trung binh 1 thing gia dinh
ndy tiéu hét bao nhidu tién? Nhu vay ¢é hai mic chi tiéu (hai
gia tri) cho nén trung binh s8 hoe (mdt ciach don gian) sé la

—%(5 + 4) = 4,5 triéu dong. Nhung trung binh ¢6 trong lugng

sé la 5.%+ 4.% = 4,917 triéu dong. Ro rang, trung binh ¢6

trong lugng (ciing chinh 1a cach tinh cta ky vong toan) phan
anh chinh xac hon, hop 1y hon trung binh sé hoc.

Tinh chét:

a) EC = C, C = const

b) ECX = CEX

) EX+Y)=EX+EY

d) Néu X, Y doc lap thi E(XY) = EX.EY

Z Xi2 Pi néu P(X =x) = p;

ey EX?=1{ ,»
j x2 p(x)dx néu X lién tuc véi mat dé p(x)

—o
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Nhu vay, EX Ja mot gia tri thue, ¢o thé duong, co thé bang O va ciing
c6 thé am.

Bién ngdu nhign X cb thé nhan céc gia trj la nguyén, nhung gia tri
trung binh EX cé thé la s§ thap phan. Ngugc lai, néu EX 12 mét gia tri
thap phan thi khéng c¢é nghia la X nhan gi trj thap phan. Ching han,
diém thi trung binh cac mén hoc treng hoc ky clia mot sinh vién 1a 7,18
nhung diém thi cia tUng mén lai la cac gia tri nguyén. Hoac theo vi du 1.7,

12 e o o .
EX = 5 = 1.5, tc la s6 mat sdp xuat hién trung binh |4 1,5 nhung sé&
mat sap xudt hién & méi 1an gieo s& phai 14 s& nguyén: hodc 0, hoac 1,
hoac 2, hodc 3.
(.8.2. Phuong sai
Dinh nghia:

Phudng sai clia bién nglu nhién X 1a mét s8 khéng am,
ky hiéu DX, duge xac dinh nhu sau:

DX = EX - EX)?
= EX® — (EX)?
(chit D 12 viét tit cha ti dispersion)

Y nghia (D& trinh tring 14p, mdi ban doc xem d phin
Phy luc I).

Tinh chat:
a) DC = 0; C = const
b) DCX = C?DX

¢) D(X+Y)= DX + DY néu X, Y ddc lap
d) D(aX + b) = a?DX

Ta ky hiéu o =+vDX va goi 1a d6 léch tidu chuin.
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1.8.3. Mode

Mode caa bifn ngiu nhién X 1a mgt gia tri cla bién nglu
nhién X, k¢ hidu ModX, ma tai d6 bi€n nghu nhién X nhén
véi x4c sudt 1on nhat (néu X roi rac) hodc tai d6 ham mat do
dat cuc dai (néu X lién tuc).

1.8.4. Median va phan vi
— Median (trung vi) cia bién ngiu nhién X 14 mdt s, ky

hiéu MedX, duge xac dinh nhu sau:

P(X <« MedX) s%
HXsMme%

N#&u X 13 bién nghu nhién lién tyc thi Median x4ec dinh

ti: F{MedX) = % . nghia 12 MedX chia mién gia tri ca bién
ngiu nhién X thanh hai nda c6 xac suit bang nhau (%)

— Phan vi c&p p: x, duge goi 12 phén vi cdp p cha bién ngau
nhién X néu:
P(X <x,)<p
PX< xp) >p

Néu X 1a bién nglu nhién 4ién tuc thi ta c6 F(x,) = p.
Neudi ta xac dinh cae tdphan vi: x,, X5, X3 (X =X; =MedX).
104 4 1 2

Céc thiap phén vi: Xq,Xgy,0Xg -

10 10 10

A7



Cac bach phan vi; x v +k=1,2.., 99
100

— Khoeang tg phéan vi: [xl , X3 J
4 4
R6 rang ta ¢6 P(X e (x,, x3)) = 50% néu X la bién ngiu
1 1

nhién lién tyc, nén ngudi ta ciing dang khoang tit phén vi dé
do muc d6 tp trung, phan tan cla bidn ngiu nhién.

Vi du L12: Trd lai vi du 1.10; Hay tinh EZ, DZ, o, ModZ,
trongd6 Z=X+Y.

Gidi:

EZ =(-1).0,08 + 0+ 1.0,24 + 2.0,30+3.0,18 = 1,30

EZ® = (-1)%.0,08 + 0 + 120,24 + 22.0,30 + 3°.01,8 = 3,14

DZ=314-1,3*=145

o= /1,45 = 1,204

ModZ = 2

1.9. MOT VAI PHAN PHOI CAN DUNG

Trong xéc suit théng ké ngudi ta hay ky hidu X = F(x),
nghia 14 bién ngiu nhién X ¢6 ham phan phéi 1a F(x).

3 miic d6 gido trinh Ly thuy&t Xac suit co sd (30 tist; 45
tiét tré 1én) thi cac phdn phéi xdc suat théng dung sau cAn
phai d& cip dén: phan phéi nhi thie, phan phéi siéu boi,
phan phdi hinh hoc, phan phdi Poisson, phan phéi ma, phan
phéi chuén, phan phéi déu, phan phéi khi binh phueng, phan
phéi Student, phan phéi F cha Fisher. Nhung & mic d§ clia
gido trinh nay tac gia chi gidi thidu 2 phéan phéi rdi rac don
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gian hay gép trong thye t& 1a; phan phéi nhi thite, phan phél
siéu boi; dong thoi dé cép 3 phén phoi can dung dén trong
phén théng ké& ung dung & chuong sau la: phin phéi chuén,
phan phdi khi binh phudng va phan ph&l Student. Phén phot
chuén ciing ]a phén phdi cé nhiéu (ing dung trong thyjc té.

1.9.1. Phan phdi nhj thic B(n; p)

Xét n phép thit Bernoull véi bién c¢b A c6 P(A) =

Goi X 12 bién ngAu nhién chi s& 14n xay ra bién c8 A
trong n phép thi Bernoulli néi trén. Phan phéi cda bién
nghu nhién X duge goi 1a phén phéi nhi thie, ky hidu B(n; p)
(B 1a viét tit cha tu binomial).

PX=m)=Clp™(1- p)n_m . m=0;n
Ta c¢6: EX =np; DX =np(l —p);
ModX = m, (xem 1.5.3 trang 24).

D& ching minh cac két qua trén chiing ta tinh toan theo
dinh nghia. Nhung dut day gidi thiéu mot cach tinh kha
dic biét.

Ta xiy dung n bién nghu nhién Ung véi n phép thu
Bernoulli nhu sau:

% = { 1 néu & phép thit thit i bién ¢8 A Xay ra
0 néu & phép thit thit i bién ¢ A xay ra
g = { 1 véi xac sult p
1 O véixdcsudti-p
R& rang: X;, X, ..., X, d0c 1ap, cung phéan phéi nhu nhau

va X= i Xi'
1=]
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Ta co; EX; = lp+0.(1-p)=p
EX*=12p+0=p
DX, =p —p*=p( —p)

EX= Y EX, = np

1=1

T
DX = Z DX; =np(1 -p)
i=1

Con theo dinh nghia thi ModX chinh |3 86 ¢6 kha ning
nhat m,.

Vi du L13: Theo mét didu tra vé xa héi hoe cho thay ty
1¢ sinh vién hoc tap khong dung véi nganh nghé ma ho yéu
thich 14 34%. Mbt 16p gdm 60 sinh vién. Gol X 14 s6 sinh vién
khéng theo ding nganh nghé yéu thich trong 60 sinh vién
nay. Hay:

a) Mé ta quy luat phan phéi caa X.

b) V& trung binh thi trong 60 sinh vién sé ¢6 bao nhiéu
sinh vién khéng thich nganh dang hoc?

¢} Cé bao nhidu sinh vién khéng thich nganh dang hoc 1a
¢6 kha nang nhat?

Gidi:

a) Ldp gdm 60 sinh vién dude coi nhu ta da chon ngiu
nhién ra 60 sinh vién t t4p t4t ca sinh vién, vdi ty 18 khéng
thich nganh dang hoc 12 34%. Do d6, ta c6 60 14n chon véi
p = 0,34; nghia Ia ta ¢6 60 phép thii Bernouili vdl p = 0,34
(xem nhén xét & 1.5, trang 26). Theo dinh nghia ta cé:

X = B(60;0,34) & P(X=m) = CT .0,34™ . 0,665

m ={0;60
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b) Vé trung binh trong 60 sinh vién sé& cé EX = 60.0,34 = 20,4
sinh vién khong thich nganh dang hoe.

np+p-1=60.0,34+0,34 -1=19,74 = m, = 20

Trong 60 sinh vién thi tinh huéng c6 20 sinh vién khéng
thich nganh dang hoc 14 ¢6 kha néng xay ra cao nhit.

1.9.2. Phan phdi siéu bdi (siéu hinh hoc)

Phén phéi cla bién ngdu nhién Y trong vi du 1.8 chinh Ia
phan phéi sidu bdi. Gid sl ta ¢6 mot tap gom N phan td, trong
dé c6 M phéin tt mang diu higdu A nao 46, con lai (N — M)
phén td mang ddu hiéu A . L&y ngiu nhién ra n phin ti ti
tap dd cho. Goi X 12 s6 phan tdU mang dau hiéu A trong n
phin t& duge 14y ra. Phan phdi c¢lia X duge goi 14 phan phdi
siéu boi.

Cy Chm

n
N

P(X=m)= ;m < min {M; n)

Phép thi & day 13 14y mét 1an, 14y cung lie, cho nén theo
xéc sudt c8 didn ching ta dé dang c6 dude phan phoi xac suit
nhu trén. Vide tim cac s6 déc trung tinh tryc tiép t¥ bang
phan phdi xac suit sé dé dang hon 1a nhd va ding céng thiie
(xem [1]).

Vi dyu LI4: M6t 6 gém 12 ngudi, trong dé c6 5 nit. Can
¢t 4 ngudi di 1am mét viée. D& cong bing ngudi ta da thuc
hién chon ngau nhién. Goi X 1a s8 nit trong 4 ngudi dugc
chon. Hiy:

a} LAp bang phan phéi xdc sudt cia X.

b) Viét biéu thitc ham phan phéi cia X.

¢) Tinh EX, DX, ModX, E(3X - 2), D(5 - 3X).
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Giai:

a) Phép thit 14 )8y ciing lae ra 4 ngudi, tic 14 18y theo nghia

16 hap.
Ta co
X 1 2 3 4
PETmcie] oGy CRCE i i
Cly Clz Ci Cly Cly
35 175 210 70 o
495 495 495 495 495
0,071 0,354 0,424 0,141 0,010
b) 0 néux<0
0,071 nful<x<1
0,425 néul<x<2
F(x) = .
0,849 néu2<x<3
0,990 néu3<x<4
1,0 néu 4 < x

c) EX=0+1.0,354 + 2.0,424 + 3.0,141 + 4.0,010

= 1,665

EX?=0+1.0,354 + 220,424 + 3%.0,141 + 42.0,010

= 3,479

DX = 3,479 - 1,665%= 0,706775
ModX = 2
E(BX -2)=3EX-2=3.1,665 - 2 = 2,995

D(5 — 3X) = 3* DX = 9.0,706775 = 6,360975

1.9.3. Phan phéi chuan N{u; ¢?)

Day 1a bién ngau nhién lién tyuc, nhin gia tri trén khodng

(— @, + w0} vdi ham mat do 6 dang:
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p(x) = 12 e 2 ; —o0 < X < 4o
ov2n

trong d6: EX = ModX = u; DX = ¢%

Chit N 12 viét tat cua tit Normal.

P& chiing minh hai két qua trén ching ta phai tinh tich
phan suy rong, do d6 ta bd qua va cdng nhan két qua (xem [1]).

Xét phan phéi chuin tidu chuén N(O; 1):

Ham mat dd cua nd sé la:

1 x
o(x) = e 2 —w<x<+ oo,
V2
Theo (1.6) ham phén phéi tucng ng la:
1 %L
O(x) = — |e ?dt.
J2n _a'[

Vi tich phan trén khéng c¢é nguyén ham cho nén dé tinh
gia tri ©(x) ngudi ta phai ding phuong phép tinh x&p xi va
phai 1ap trinh d€ thuc hién tinh toin trén may tinh dién ti,
Céac k&t qua tinh toin da duge lap thanh bang (Bang I — Phu
luc IT). Ching ta chi viéc tra bang dé dung.

p{x)

O(x)

(X}

o]  x X

Hinh 1.5. Dudng cong mat dd N(0,1): p{x) = —— . e 2
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Gia tri ®(x) = dién tich phin gach bén trai x.
Ta cé két qua saw:
X-p

Néu X = N (u; ¢% thi = N(0; 1)

Do d6: P{asXsb}:P{a_“sX_“sb_”}
18 %) %)

:@(M]_m(a_“] an
g [s)

Valuu y la: &(x) + Ox) = 1.

Vi du L15: Goi X 1a chi s8 thong minh - IQ (Intelligent
Quota) ctia hoc sinh lda tudi 12 - 15. Gid st X = N(85: 25).

a) Cho bi€t chi s§ IQ trung binh cfia hoe sinh 13 bao nhiéu?

b) Tinh xac suit chon dude hoc sinh rat théng minh (X > 90).

¢) Tinh ty 1& hoc sinh c6 chi s8 IQ e (80 : 95).

d) Goi Y 1a 8 hoc sinh ¢6 IQ < (80 ; 95) trong 16p 50 hoc
sinh. Hay chi rd phdn ph6i xac suat caa Y.

e} Trong mét 18p gébm 50 hoc sinh thi trung binh ¢é bao
nhiéu em rat théng minh (X 2 90)?

Con s8 trung binh tim duge cé phai 1a s8 ¢6 kha nang xay
ra cao nhdt hay khéng? Vi sao?

Gidi:

a) Chi s8'1Q trung binh chinh 13 EX va bing 85.

b} P(X > 90) = P(90 £ X < +w) = O(+w) _¢[90;85J

=1-0(1)=1-0,8413 = 0,1587
c} Ty 18 hoc sinh ¢6 1Q e (80; 95) chinh 14 P(80 < X < 95).
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Theo (1.7) ta co:

P(80 < X < 95) = cp[%;ss}_@(so;sﬂ

=02) - 21 = 2(2) - (1 -D(1)
=0,9773 +0,8413 — 1 = 0,8186 = 82%

d) Mét 1&p gom 50 hoce sinh duge chon tit tap hoc sinh vé6i
ty 18 p = P(80 < X < 95) » 82% duge xem nhu 50 phép thu
Bernoulli véi xac suit p = 82% (xem nhéan xét 6 1.5, trang 26).
Do d6, Y ¢é phan phdi nhi thite B(50; 0,82), tdc 1a:

P(Y = m) = C& 0,82™ 0,18%°™™, m=0;50

e) Tudng tu nhu cu d), ta lai ¢6 50 phép thit Bernoulli véi
p = 0,1587 nén trung binh trong 1dp sé cé np = 50.0,1587 = 7,935
hoc sinh (hod#ic gdn 8 hoc sinh) r&t théng minh.

86 trung binh trén khéng phai 12 s6 ¢6 kha néng xay ra
cao nhit, vi np + p — 1 = 50.0,1587 + 0,1587 — 1 = 7,0937 =
m, = 8, tic 1a s§ trung binh la 7,935. Con s6 ¢6 kha ning
nhat 14 8. (C6 thé thiy ngay sé trung binh 7,935 khéng phai
12 s8 ¢6 kha ning nhit vi s8 ¢6 kha nang nhit m, phai 12 s6
nguyén tid 0 dén 50, ma ¢ day s8 trung binh lai 13 s8
thap phéan).

(Cau d) va e) ¢6 miic khé hon déi véi mite d6 gido trinh nay).

Ta ky hidu u{e) 12 gia tri xac dinh tU phucng trinh:

dule))=1—«a

Né&u X = N{u ; 6°) thi ta cé:

P[X—u <u(0t)]:1—a

G
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u(a) X
Hinh 1.6. Gia tri u(a).
Phén gach chéo c6 dién tich bing o
Hoac; PX<p+ou@)=1-«a (1.8)
Hoie: P(X ki Zu(a)) —o
o
PX>p+oule)=a (1.9)

Hoge: P(M«:u[%n:l—u

4]

P[p—cu(—g]<){<p+cu(—g—]}:1—a 1.10)
X -
Hodc: P[’——‘—-}l—!zu[g—]]:
c 2
Cac gid tri u(e) duge tim bing cach tra bang I (Phu luc ID).
Tu (1.10) chiing ta nhan dude quy tic ko (xem Phu luc I).
1.9.4. Phén phai khi binh phudng yZ
Day la phan phéi lién tue, xac dinh trén [0, +0), ham
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mat dé phu thude vao tham s8 nguyén duong k (ma ngudi ta
thudng néi 1a mat do véi bac ty do k). Bidu thitc ham mat d
lai lién quan téi ham Gamma (ching ta chua duge lam
quen), cho nén tic gid khong thdy cén thiét phai dua biéu
thiic hAm mat d6 nay (xem [1]). Nhung chi vdi cae théng tin
trén, theo 1.6.3 va hinh vé 1.1, ching ta ciing ¢d thé vé phéac
dugc dudng cong mét dd nay (hinh 1.7).

p(x} |

k bac tu do

xZ(a) x
Hinh 1.7. Phac hoa dudng cong mat dd Xl?: va gia tri xi (o).
Phan gach chéo ¢6 dién tich bing «
Céc gia tri yZ (o) duge xac dinh nhd trong hinh 1.7, d&
duge tinh sén va lap thanh bang (Bang II - Phuy luc II).

1.9.5. Phan phdi Student t,

DAy 1a phan phdi lién tuc, xac dinh trén (—o, +o), mat dd
phu thuéc tham s8 k (k nguyén, duong) hay mat d6 véi bac tut
do k, dudng cong mat dé dé1 xing qua truc tung. Tuong tu
nhu phén phdi i ching ta v& phéc duge dudng cong mat do
nay ¢hinh [.8).

Céc gia tri t (o), duge xac dinh nhu trong hinh 1.8, da
duge tinh sdn va lap thanh bang (Bang III — Phu lyc ).
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p(x} |

K béc tu do

telc)

Hinh 1.8. Phac hoa dudng cong mat do phan phdi Student va gia tri tfce).
Phan gach chéo cé dién tich biing c.

Tt hinh 1.7 va 1.8 chiing ta cdn hiéu ¥ nghia xac suét cia
cac gla tri xi (o) ciing nhu t (o). Ching han t,,(0,05) = 1,80
nghia 13 :
P (bién ngiu nhién t,, > 1,80) = 0,05
P (bi&n ngiu nhién t,, < 1,80) = 0,95

Ta ¢o:
P{rtk|<tk(g]}=P{—tk[%)<tk <tk[%)}=1—a .
(I.11
Hoac P{jtk'ztk [%J}ﬁx. (1.12)
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BAI TAP CHUONG I

1. Doan dai biéu Qude héi cha tinh no gém 10 ngudi,
trong d6 ¢4 3 dai biu 14 ngudi dan toe ft ngudi. Chon nglu
nhién trong doan ra 3 ngusi. Tim kha ning xay ra céc tinh
huéng sau:

a) Chon dude ca 3 dai biéu dan toc it ngudi.

b) Chon dugc 2 dai biéu dén tdc it ngudi.

¢) Chon duge 1 dai bifu dén toc it ngudi.

d) Khéng chon duge dai biéu nao thude din tde it ngudi.

e) Trude khi chon hiy doan xem sé chon duge bao nhiéu
dai biéu dan tdc it ngudi?

2. LAy nglu nhién ra 6 con bai ti bé ti 1o khd 52 con.
Tim x4c suét ciia céc bién ¢d sau:

a) Lay duge 4 con mau do.

b) Lay dudge 1 con cg, 2 con rd, 1 con pic.

c¢) Lay dude 1 con At, 3 con K va 2 con 9.

3. Hung c6 mdt hop keo, trong d6 c¢6 5 chiée keo cbm,
6 chiéc keo sdcdla (chocolate), 4 chiée keo hoa qua. Cé hai
ban dén choi, Hung 14y keo ra mdi ban. LAn ddu Hung lay
ngiu nhién ra 3 chiéec dé mdi ngudi 1 chiée. Tim kha nang
xay ra cac tinh hudng sau:
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a) Lay dudgc ca ba loai keo.

b) Lay dudc 2 keo ¢dm, 1 keo sdcdla.

¢) Lay duge 3 chiéc sbedla.

d) L&y dude 2 keo hoa qua, 1 keo com.

4. Gieo 2 con xiic xdc eAn d8i, déng chit. Goi X 1a tdng s6
ch&m xuat hién 6 mit trén cda 2 con xic xdc. Hoi:

a) S0 bién ¢b sa cdp.

b) Tinh P(1 < X < 5), P(10 <« X < 15), P(12 < X < 15).

5. Cong doan trudng t§ chitc 3 hoat ddng nhan ngay 8/3:
cdm hoa, n&u dn va khiéu vi. Mot bg mdn ¢6 8 ¢b giao déu
ghi tén tham gia va méi ngudi ding ky mét hoat dong mét
cach ngau nhién (kha nang chon 3 hoat dong 14 nhu nhaw) va
déc 1ap. Tim xac sudt xdy ra cac tinh hudng sau:

a) Ca 8 ngusi déu dang ky vao khisu vii.

b) Ca 8 ngudi cung dang ky vao mét hoat dong.

¢) C6 5 ngudi cadm hoa, 2 ngudi nau 4n, 1 ngusi khiéu vii.

d) Hai ¢6 gido A va B cung ding ky vao mét hoat déng.

6. Hai sinh vién Z va T thi mén Théng ké xa hoi hoe. Khi
ning dat cia mdi ngudi tuong tng 13 0,85 va 0,95. Tim xic
suft xay ra cac tinh huéng sau:

a) Ca hai déu dat.

b) C6 it nhdt mét ngudi dat,

¢) C4 hai déu khéng dat.

7. Tha trudng mudh trién khai mét cong vide & hai don vi
A va B. Biét ring kha nang hoan thanh céng vige dang thoi
han cua 2 don vi tudng tng 14 95% va 80%. Tim kha nang
x4y ra céc tinh huéng sau:
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a) C4 hai don vi hoan thanh e¢dng viée ding thai han.

b) Cé it nhat mét don vi hoan thanh edng viée dung thai han.

¢) Chi ¢é don vi A hoan thanh ¢6ng viée ding thai han.,

d) C6 dung mét don vi hoan thanh cong viée ding thoi han.

8. Theo théng ké ciia nganh Toa an, ty 1& cac vu ly hén
do ngoai tinh 1a 30%. Hiy tinh xéc suit dé trong 100 vu ly
hén duge xi trong mét nim qua d thanh phd Z ¢6 (chi yéu
ciu viét duge cdng thitc tinh):

a) 40 vu ly hdn vi ngoai tinh.

b} 50 vu ly hén vi 1y do khac.

c¢) C6 it nhat mdt vy ly hén do ngoai tinh.

d) S6 vu ly hén do ngoai tinh ¢6 kha niang nhit,

9. Theo con s théng ké cong bé nam 1997, § Viét Nam ty
1& cac cip vg chéng vé sinh 1a 1/8, trong d6 40% trudng hop 1a
do tit phia ngudi chéng. T s8 dang ky két hén & mot phuong
cach day 10 nam cho thay ¢6 1240 cip vg chong.

a) Hay doan xem c¢6 bao nhiéu cip vd sinh? Viét céng
thite tinh x4c suit xay ra trudng hop do.

b) Trong s6 cac cip vo sinh du doan trén, ¢6 bao nhidu
cip do chong 1a ¢6 kha nang nh4t?

¢} Tinh xac sud't ¢6 khong qua 2 cip voé sinh do vg.

10. Mot ngudi ¢6 5 vién dan, bdn tdng vién vao bia cho
dén khi ¢6 duge 1 vién tring tam thi théi khéng bén nita. Xac
suit ban tring tAm ctia mdi 1an bin 14 0,70. Goi X 12 s6 dan
ngudi nay di bin. Hay:

a) Lap bang phan phéi xac suft cha X,

b) Viét biéu thitc ham phan phéi.
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¢) Tinh EX, DX, ModX, P(1 < X <3), P(2 <X < 5,4).
11. Cho 2 bién ngdu nhién doc lap X, Y véi bang phan
phdi xac suit nhu sau:
X -2 -1 0 2
PX=x) |0, 0,3 04 02

Y -1 1

a) Lap bang phan phéi x4c sudt ctia 3X, X%, X + Y.

b) Viét biéu thic ham phan phéi cla X + Y.

¢) Tinh E(X +Y), DX -Y), ModX + Y) va

P(-2<X+Y<21)

12. Ty I& tré bi suy dinh dudng § cac tinh Tay Nguyén 1a
35,8%. Khao sat ngiu nhién 50 tré & viung nay. Goi X 14 s8
tré suy dinh dudng (SDD) trong 50 tré néi trén. Hoi:

a) X ¢6 phan phédi gi?

b) V& trung binh trong 50 tré sé ¢6 bao nhiéu tré SDD?

¢) S6 tré SDD c6 kha niang x4y ra cao nhdt 14 bao nhiéu?

_ d) Cé kha ning xay ra tinh hudng ca 50 tré duge xét déu
b1 SDD hay khéng?

e) Tim xac suat dé cé it nhat mot tré khong bi SDD.

13. Theo théng ké, ty 18 tré em dudi 5 tudi thia cdn nim
2004 142 1,7%. Trong mét trudng mam non c¢é 120 chau. Hoi:

a) SO tré thita cdn d nha tré nay cé phan phdi gi?

b) Bao nhiéu tré thira can 1a tinh hudng x4y ra cao nhat?

¢) 88 tim dude trén c6 phai 1a 8 tré thia can trung binh
trong 120 tré hay khéng?
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d) Qua cau b) va ¢), lidu ¢é xay ra tinh huong 6 trén 10
tré bi thita cdn trong s8 120 tré hay khong?

14. Trong mét phong ¢é 12 ngudi, trong d6 ¢6 4 ngudi
khéng thich xem béng d&. Chon ngau nhién ra 5 ngudi. Goi
X 14 s6 ngudi khéng thich xem béng da trong 5 ngudi chon
ra. Hiy:

a) M ta phan phdi xac suét caa X.

b) Viét bidu thtc phan phéi cia X,

¢) Tinh EX, DX, ModX, P(X < 2,3).

15. Goi Y (em) 1 chiéu cao ciia cac em lita tudi 13. Gia si
Y = N(140; 9),

a) Tit gia thiét da cho ching ta nhan duge nhitng thong
tin gi v& chifu cao clia cac em ida tudi 13?

b) Ty 1& cac em lia tudi 13 ¢6 chiéu cao thudc khodng
(135; 150) 1 x4c sudt cla bién ¢d nao? Tinh ty ié dé.

¢) Goi Z 12 s8 hoc sinh 1dp 7 (tudi 13) ¢6 chiéu cao thude
(135c¢m; 150cm) trong mot 16p gén 50 em. Hay:

1) Tim phan phéi xac sufit cua Z.

ii) V& trung binh, trong mét ldp 50 em s&c6 bao nhidu
em cao tit 135¢cm dén 150cm?

iii) Hay doan xem trong mdot lGp 50 em sé c6 bao nhiéu
em cao ti¥ 135cm dén 150cm. Vi sao?
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Chuong 1T
THONG KE XA HOI

IL1. GIOI THIEU BAI TOAN

Nhut trong vi du I.15 hoic vi du 3 (Phu luc I) chting ta da
xét bién ngAu nhién chi s§ 1Q, ky hig¢u }a X. Néu ta biét bién
ngau nhién X ¢6 phan phéi N(85; 25) thi theo cic két qua co
ban cla ly thuyét xac sust nhu da git1 thiéu 6 chudng I (hose
6 Phu luc I) chiing ta 6 thé tinh dugc cac ty 18 hoc sinh ¢6 chi
56 IQ thudc vio mét khoang hodc ban khoang nao d6 v.v....
Nhung vin dé dit ra la: 1am sao chung ta biét bién ngiu
nhién chi s6 1Q X ¢é phan phsi chudn véi tham s& 85 va 257
Ly thuyét xac suit khéng tra 161 duge cdu hdi nay va 14n
tranh nd, trong bai toan xdc suét né duge phat bidu dudi
dang gid thiét da cho. Thong ké Toan hoc s€ g1di quyét va tra
161 cau hdi trén.

Cé thé néi Thing ké xd hoi thuc chit 14 nhitng k&t qua
don gidn ctia Théng ké Gng dung (mdt phan cda Théng ké
Todn hoc) duge ding trong nghién ctu xa hoi.

Gia st ta cAn nghién ctu mét dac trung xi héi nao dé, ta
biét d6 1a mét bidn ngiu nhién. Theo kdt qua clia phén xic
suit, khi dé cap d&n bign ngdu nhién ching ta bi&t rang quy
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Juat phan phdi xac suit cta né sé cho thong tin ddy du nhat
v& bifn ngiu nhién nay va chiing ta ¢ gang tim ching. Sau
quy luat phén phdi xac sudit thi eac s8 dac trung cha bién
nghu nhién sé cho ta mot phan théng tin quan trong. O mitc
dd cla gido trinh Théng ké xa hoi hoc nay ching ta khong
thé ¢6 cau trd 1oi vé phan phdi xac suit, ma chi cb thé tim
cAu tra 13i cho cac s6 dac trung, chinh xac hon 1a tim cdu tra
1 cho hai dai lugng quen thude va duge sit dung rong rai la
gia tri trung binh va ty 18.

Tim ty 1& va tinh gia tri trung binh 14 hai bai toan quen
thude ma chiing ta da biét khi hoe & Tiéu hoc va THCS. Do 1a
tinh huéng tinh ty 18, tinh gia tri trung binh khi théng tin
ma ching ta cé 1a ddy da. Gia tri ty 1& va trung binh ma
ching ta tinh dugde 1a gia tri ty 1¢ thuye, gia tri trung binh
thuyc cia né. Con trong gido trinh nay, gid tri trung binh
thie, ky hiéu la EX hoac p, ty 1¢ thuc hay gia tri xéc suét
thuc, ky higu P(X € A) hodc p, 1a chua biét va dang cén tim
cau tra 16i. Theo ban, lidu cAu trd 13i cha chiing ta c6 gidng
nhu cau tra 161 & tinh hudng ¢6 théng tin day du?

D& ¢6 cau tra 19i ching ta phai thu thap théng tin vé
bién ngAu nhien X ma ta dang xét. Nhung théng tin ta ¢&
géng thu thap dude s& khong phai 13 thong tin day du, ma
chi 13 thong tin miu dai dién. D6 1a thong tin duy nhat ma
chung ta dua vao d& phan weh, xi Iy va rit ra két luan. Vi
viy, doi héi théng tin dé phai dai didn trung thuc va khach
quan cho tap gid tri ma bi€n nglu ntsgn X nhan. Dé dat
duge didu do, trude tién chung ta phd tim hidu vé ly

thuyét mau.
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IL2. LY THUYET MAU

I1.2.1. Mét vai phucong phap 13y mau don gian

* Cac quan sat doc 1ap hay cac phép thi doc lap:

Cac quan sat (phép tha) duge tién hanh mot cach dée 14p
v6i nhau, két qua clia quan sat (phép thi) n&y khéng phu
thuéc vao két qua clia quan sat (phép thi) khac va ciing
khéng anh hudng dén kha nang xiy ra két qua clla quan sat
(phép thi?) khac.

* Cc phép thi lip 1a cac phép thi duge tién hanh trong
cac diéu kién hoan toan nhu nhau.

* L&y mau ngdu nhién ¢6 hoan lai: Rt ngau nhién ti
mot Lap ndo d6 ra moét phén td, ghi lai cae s6 déc trung can
thi8t tU phdn ta dé, sau d6 trd né trd lai tap ban dau trude
khi rit ti€p nghu nhién ldn sau.

* LAy méu nghu nhién khéng hoan lai: Tuong tu nhu
trén, chi khac ¢ ché cac phén t& duge rat ra ss khong tra lai
tap ban dau.

ViduIL1:

5 xa th(, mdi ngudi bdn mét vién vao bia. D6 1a 5 phép
thit hoge 5 quan sat dge lap.

Mot xa thil bdn 5 vién vao bia. D6 1a 5 phép thit lap va
cung la 5 phép thit déc lap.

Quay giai nhat clia x6 s6 gdm 5 chit s§ bing cach dung
mot bd s8, mot ban quayv va quay 5 lin. D¢ 1 1ay méu e6
hoan lai 5 14n.

Kiém tra mét ~ hép sita dé danh gia chat lugng cta 16
sta. Nhitng h¢p dudc 1y ngiu nhién ra dé kidm tra chinh 13
18y méu kho=g hoan lai.
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L&y mau 12 mét van dé€ ridt quan trong va phong phu
trong nghién ciiu théng ké. Ngoai cic phuong phap ldy méiu
chung dung trong khoa hoc thong k&, d8i véi mdi linh vuc
riéng biét nhu néng nghiép, l&m nghiép, sinh hoe, dia chat,
x4 hdi hoc... lai ¢6 nhiing phudng phap 14y mau mang tinh
dac thu riéng.

Gido trinh nay giéi thiéu phudng phap 14y mau trong
nghién ctiu x& héi hoc.

C6 thé khai quat céc phudng phap thu thap thong tin
trong xa héi bing sd 46 sau:

Phuong phap thu thap théng tin

l \

Truc tiép Gian tiép

/\ W

Qua x su bing 16i Qua hanh vi [ | Qua van ban

! \ \

Phuong phap Phuong phap Phugng phap
phong van quan sat phén tich tu lidu

Phdng vdn 13 phudng phap thu thap théng tin cha yéu.
Théng qua cac ciu hoi ¢6 myc dich va tra 101 ciia cac ca nhin
chon loe, nguoi ta thu thap théng tin vé cac hién tugng xa
héi. Bang cac hinh thiic phdng van khéac nhau, trong mét thsi
glan tudng d8i ngéin, ngudi ta cé thé thu mot lugng thong tin
16n v& d8i tugng nghién citu. Hinh thdc phdéng vin chinh la
phdng viAn miéng: diéu tra vién tiép xic truc tiép véi ngusi
duge phdng vin va théng tin duge thu thap bang 13i. Néu viée
tra 131 duge thiye hién bing cach dién vao mét bang cdu hoi in
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sén thi duge goi 1a phéng van viét. Phéng van c6 thé co higu
qua cao hon néu duge két hgp véi cac phudng phap khéc nhu
quan séat, thi nghiém hoic thao luan.

Diéu tra bang phdng v&n c6 hai phan chinh: cach lap
bang cAu hdi va ky thuat vidn didu tra. Ca hai phan déu
déng vai trd quan trong trong viée nang cao chit lugng thong
tin thu thap duge. Bang cau héi edn duge xdy dung sao cho
day du, hgp ly, logic va phit hgp tam ly. O mét s8 nude, ngudsi
ta xy dung nhitng thu vién miu vé cac cau hdi dién hinh
cho cac d&i tuong khac nhau va cho nhing néi dung khac
nhau. Trong khi d6, ky thuat vién didu tra doi héi c6 nghiép
vy thong ké va xa hdi hoe, ¢6 ky thuat tam ly thuc hanh, cé
ndng khiéu vé giao tiép véi nhidu loai déi tugng.

Nhung d6i tugng diéu tra trong xd hdi hoc qua ldn,
ching ta khong ¢6 da diéu kién vé thdi gian, tai chinh dé
diéu tra moi d8i tugng, vi vay v&n dé dat ra 1a chon nhiing
d61 tugng nio dé dicu tra va cach chon ra sao. D6 chinh 14
vén dé chon miu trong diéu tra xa hdi hoc. €6 3 cach chon
miu nhu sau:

— Chon mau véi xac suit déu.

— Chon miu vdi xéac suidt khong déu.

—-Chon mAu theo nhém trdi.

* Chon mdu vdi xde sudt déu

Ung v6i mai don vi diéu tra ¢6 mét hay nhifu tiéu thic
diéu tra. Ngudi ta thudng phan loai céc tidu thitc didu tra va
gial quyét cac van dé chon mau theo hai cach sau:

— Tiéu thic vé két cdu xd hdi cda cac ¢4 nhan thude téng
thé didu tra nhu tudi, gi6i tinh, nghé nghiép, dia vi, trinh dé
van héa... duge chon lam tiéu thic chon m&u. Ngudi ta chon
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mau sao cho cd clu theo cac tidu thic nay tinh trén mau
chon trang véi cd ciu cha chiing da biét trén t6ng thé.

— Tiéu thic v& cac dic tinh riéng cin didu tra dude chon
lam tiéu thitc chon miu.

Tinh dai dién ciia miu thé hién § chd tiéu thic diéu tra
do ludng trén mau cé thé suy rong cho téng thé, ciing nhu
phan ph6i cGa né trén méu cé thé suy ra phan phéi cia tidu
thite d6 trén téng thé véi d6 tin cay nao dé. Mau dai dién la
hinh dnh thu nhd cla téng thé chung mot cach tudng dai
trung thuc.

# Chon mGu vdi xde sudt khéng déu

Trén cac linh vuc x3 hol, su khéng dong déu vé quy md
clia hién tugng 12 phd bién, do d6 viée thu thap théng tin dya
vio cAe mAu ddng loat s& han ché tinh dai-dién, chéng han
cdc hién tugng x& hoi, van héa, tinh than khéng xudt hién
déng déu theo thdi gian ma thudng rd 1én & mot s& thai diém
nhat dinh. Chon miu theo thdi gian vdi xac suit khong déu
tily theo quy md xudtl hién cic hién tugng cho cac mau dai
dién t6t hon cdc méiu chon theo xdc sudt déu. Vi du: hién
tugng mé tin di doan tap trung vao dip 1& hdi, vio noi cé 1é
hoi. Nhitng ngudi nhiém HIV tap trung & nhiing gai mai dam,
ngudi tiém chich ma tuy...

Chang han viée chon ho gia dinh & thanh phé ¢é thé thuc
hién theo hai cach:

— Chon mau theo hé théng quan ly hanh chinh gém céc
cdp: quan — phudng — 16 d4an phd — hd gia dinh. Néu vige
phan chia cic don vi hanh chinh tuong d6i déu vé s6 dén thi
mAau nhiéu ¢ip vél xac suat déu 1a hop ly.

— Chon miu theo két ¢du ty nhién cta dan cu thanh phd,
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gdm 3 cdp: cac dudng phé — cac s6 nha — cac ho gia dinh (khu
tap thé coi 1a mét phd). Do quy mé clia don vi mau & mbdi cép
khéng déu nhau: s6 lugng s6 nha ciia mét dudng phd, s&
lugng hé gia dinh ciia méi s§ nha khac nhau, cho nén hap ly
nhat la chon miu véi xac sudt khéng déu ty 18 véi che sd
lugng dé; chi ¢6 chon dudng phd 12 theo x4c sust déu.

* Diéu tra nhom tréi

Di€u tra nhém tr¢i 13 mot dang didu tra trong diém,
nhung v61 nhiing diéu kién nhat dinh ¢ kha nang suy rong
cho toan b téng thé. Ching han, nghién citu quy thdi gian
r6i cia nhém ngudi c6 didu kién séng cao, ¢ giao lwu vin héa
manh, ¢é trinh d% vian héa nhit dinh... ta c6 thé suy rong (cé
diéu chinh) ra cho toan bd dan cu véi khoang thdi gian du dai
dé nang cao mitc séng vat chit va tinh thin chia toan thé 1én
mitc hién tai ctia nhém trdi.

1.2.2. Mau ngau nhién

Tién hanh n quan sat ddc lap vé bidn ngiu nhién X nio
d6. Ta goi X; 1a viée quan sat 1an thit i v& bidn ngiu nhién X.
Khi d6 (X,, X,,..., X,) dugc goi 13 miu ngdu nhién, n dude goi
14 ¢d mau. Nhut vay, miu ngéu nhién cd n thye chat 13 n bién
ngiu nhién dge lap, ciing phan phéi nhu bidn ngiu nhién X.

Ta goi x; 1a két qua cda quan sat § 1in tha i. Khi 46
(X1, X3, ..., X,) 1 n gid tri cu thé ma X nhan va ta quan sat
duge, hay la mét gia tri cu thé ma miu ngiu nhién (X, X,,...,
X,) nhan.

Tl nay vé sau khi néi ring ¢6 mét miu nglu nhién ¢d n
dugc rut ra tir bién ngiu nhién X, ta sé hidu d6 12 n bién
nghu nhién déc lap, cing phan phéi néu ta khong quan tim
dén két qua cu thé da quan sat dude ma ta mudn nghién cttu
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tinh chat chung clia miu, clia cac dic trung mauy; con ta sé
hiu dé 14 n gia tri cu thé quan sat duge, nfu ta quan tdm
dén két qua cu thé va can nhiing tinh toan cu thé.

Nhu vay, ching ta ¢6 trong tay mdt mau ngau nhién. D6
14 théng tin duy nhit dé dua vao d6 va dung chc phudng
phép, két qua cla Thong ké Toan hoc dé phan tich va rit ra
cac k6t luan can thiét.

Do vay, ddi héi mAu phai dai dién trung thuc va khéach
quan cho hién tugng hodc cho tap gia tri cua dai lugng ma ta
dang nghién citu.

Gia sl (%, Xy, ...; X,) 12 n gld tri quan st duge. Ban doc
¢cAn phén biét khi ndo ddy s8 lidu thu duge 12 mau dai dién,
khi nao khong phai 1a miu dai dién, khi nao 1a day s6 liéu
d4y di va chinh xac? Cach x{ 1y va rit ra két luan trong céc
trugng hdp d6 ra sao? Tai sao phai dung mau dai dién? v.v...

Dé gitp ban doc phin biét, tac gid néu ra mdt vi du cu
thé sau:

Trong cude bau cit Téng théng & mot nude, moi cd tri tu
tay bo phiéu bau clia minh. Két thic gié bé phidu Ban bau cd
toan quoc ¢6 dude tap céc phidu bau (t4p ndy gdm hing chue
tridu phidu tuong Gng véi s8 ¢t tri cua nude 46).

Sau khi kiém phidu ngudi ta thu duge ty 18 phidu bau ma
mbi ang et vién thu duge. Toan b phifu biu trén khong
phai 1a miu dai dién ma 14 tap thong tin dAy da va chinh
xéc. Ty 18 phifu bau cla ting {ng cit vién 13 con 8 chinh
xAc. Mic di dé ¢6 duge cac thong tin diy d@a va chinh xac nhu
trén s& rit t6n kém, nhung du tén kém vin phai lam va
khong c¢é cach nao khic thay thé duge.

Song trude khi biu e, cac Gng cd vién ¢6 mbt val thang
dé van dong tranh cd. Ban than céc dng cl vién va cac t8
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chic, cac dang phai cling mudn biét duge thai dé cd tri d6i
v01 tliing tng eff vién ra sao, sau méi lin vin ddng, thai dé ct
tri th€ nao v.v... D8 ¢ dude théng tin, trong truong hgp nay
nguct ta khong thé t§ chiic biu ct thi. Vi vay, cac phong
vién, cdc diéu tra vién da phong van mét s6 cl tri duge chon
ngiu nhién (theo quy tdc chon mau) va ho ¢6 duge mét huong
théng tin. Lugng théng tin nay 14 mau dai dién. Dua trén
mAu nay, bang cdc phudng phap va két qua ciia théng ké tng
dung ngudi ta danh gia dugc ty 18 phi€u biu d8i vdi cac ng
el vién. Chang han, (ng ¢l vién A thu dude 36%, Ung cd vién
B thu duge 30%, ing cl vién C thu dude 18%, v.v... Céc con
88 nay chi cho ta théng tin 13: {ing ¢l vién A dang dan ddu,
Ung ci vién C ditng tha 3, chénh léch gita {tng cit vién A vdi
tng cif vién ti€p theo 13 6% (6 diém), chua c6 Ung cl vién nio
vugt duge qua ban...

Céc Gng clt vién, cac t8 chie, dang phai ciing chi cin cac
théng tin quan trong trén. Chic chin khong c6 ai 14y ty 1é
ude hugng trén lam ty I8 phidu bau thye ma ho sé thu duge.

1}6 tin cay cua céac théng tin rit ra trén sé phu thude rat
nhiéu vao miu da1 dién duge chon nhu thé nao, cé phan anh
trung thuc ¥ ki€n cha cd tri toan nude dé hay khéng. Thuc t&
6 mdt s8 nude t8 chite biu Téng théng ho#ic Tha tuéng trong
nhiing ndm gdn day nhu & My, Anh, Phép, Die... cac théng
tin thu duge trude khi biu e thuc thudng phan 4nh ding
trong két qua bau cd.

Ban doc hay chi ra cac tinh hudng trong thuc t& ma
ngudi ta xit 1y dya trén miu dal di¢n (cang nhiduy, cang cu
thé cang tot).
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[1.2.3. Cach thu gon va biéu dién s3 ligu

Gia sl (x;, Xa--., X,) 14 n gi4 tri thu duge. Ta goi day s6
liéu mau nay 12 mau nguyén thiy hay miu ban ddu. Td méu
nguyén thiiy ngudi ta tim cach thu gon dé tién luu gid va sit
dung, tim cach _biéu dién dudi dang biéu dé dé cho ta hinh
anh vé toan bd tap s6 liéu mau, tir d6 dé rdt ra cac xu thé,
cac tinh chat cia méu, dé so sanh,...

a) Méu thu gon '

Vi trong n gia tri thu duge ¢6 thé c6 nhidu gia tri trung
nhau nén ta gdp cic gid tri tring nhau lai va ké dén s l4n
mau nhan gi4 tri dé, khi d6 ta cé:

Koy Xz Xeioy
k

2 m=n

i=1

trong do: m; 12 s6 1an n gia tri miu nhan xg; k 1a s cac
gia tri mau khic nhau, ta goi 13 ¢ miu thu gon. Néu k = n
thim,=1 Vv 1.

Dé don gian cach viét, thay cho viét Xy ta vidt x;, nhung
cdn luu ¥ ring gia tri x; trong méiu thu gon néi chung khong
phai 1A x, trong miu ban diu.

b) Méu thu gon dang khodng

N&u ¢d mau 1dn ta c¢6 thé thu gon sd libu dudi dang
khoang. Chia khodng gid tri mau thanh cac khodng con [a;, a,,,)
véi cac diém chia a,. Goi m; 12 s6 gia tri mau roi vao khodng
con [a;, 8;,,). R6 rdng Zm, = n.

Viéc chon cAc diém chia a;, d6 dai cic khodng con, ké diu
mut nao vao khoang con v.v... 1 tily thudc vao ngudi xi1 1y s
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liéu. Théng thudng ta chon d4 dai cac khoang con bing nhau
va kin ¢ muit trai.

Khi tinh toén, néu sé Héu cho dudi dang khodng ta phai
thay khoang d6 bdi mdt diém dai dién, nghia 14 ta da lam
mét sy x4p xi, do d6 néu d6 dai cta khodng con cing 1én thi
sai s6 trong xap xi cang lon. Nhut vay, miu & dang thu gon
(X, m;) s& cho ta cdc k&t qué tinh toan chinh xac, ¢on mau &
dang khoang cho két qua tinh toan ddi héi sy hidu chinh.

¢) Biéu dé tan sudt, du gidc tén sudt

Tit miu thu gon, tai mdi diém x, ta ch&m mét didm vdi

L My Z a5 ~ [T LI Y A
tung dé la — (tan sudt — thudng duge goi 14 ty 18 phan
n n
trdm %). Tap diém nhan dude cho ta bidu db tidn suat. N&i
cac diém lién tifp véi nhau ta nhan dude da gidc tAn suét.

Nhin vao da giac tn suit ta duge hinh anh v& tap so lidu
mAu, nhiing nét dic trung cla ching...

Néu s6 liéu duge cho dudi dang khodng, ta chon mdi
khodng moét diém dai dién, théng thudng 1a diém gida cha
mdi khodng va s8 Héu lai duge dua vé dang thu gon (x4, m;)
nhu trén.

Néu ¢6 nhiéu mau khéic nhau, dé dé so sanh ta bidu didn
trén ciing mgt biéu dé nhung vdi cac ky hisu diém khac nhau
(hodc mau séc khac nhau).

d) Biéu dé hinh chiz nhdt

Trén m6i dic trung, mdi tidu thie, mdi khodng ta vé mot

hinh chi nhat véi chidu cao 1a Zi (hodc ty 1& phan trim).
n

Téap céac hinh chit nhat nhan dude cho ta bidu d8 chi
nhat. Biéu dé chit nhat cho ta hinh anh vé tap s6 Héu miu va
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su so sanh gilia cac tidu thite {(gita cdc khoang). Néu cb vai
mAu 88 liéu khéac nhau ta ¢6 thé biéu dién cac hinh chit nhat
tuong Ung cung mét tidu thie canh nhau nhung véi mau séc
khac nhau va céc tiéu thitc khae nhau cia ciing mét mau thi
ctiing mdt mau. Khi d6, nhin cae hinh chid nhat ciing mau cho
ta sy so sanh gida cac tiéu thic, nhin vao ciing mdt tiéu thiic
véi cac hinh chit nhat mau sic khac nhau sé& cho ta sy so
sanh gita cac mau khac nhau cda tiéu thic nay.

e) Biéu d6 hinh quot

Thay cho viéc bidu dién bing hinh chi nhat, ta biéu dién
ty 1& phan tram céc dac trung (tiéu thic) bang céc hinh quat
trong moét vong tron vdi ty 18 dién tich hinh quat so véi dién
tich hinh tron chinh 1a ty 18 phin trim cta tiéu thiec d6.

Vi du I1.2: Theo bao cdo danh gia két qua thi va cdng tac
t§ chitc thi hoe ky tai trudng Pai hoe Dai cuong (Bio cdo ciia
Ban Giam hiéu Truong Dai hge Pai cuong thudec Pai hoc
Quée gia Ha Néi (ngay 24/4/1998)), ta ¢6 cac s0 liéu sau (s6
lidu ¢ day 14 s6 lidu diéu tra day dh, chinh xac, khong phai sd
Jidu mau. Do d6, cac k&t lusn rit ra 1a chan thye déi véi khoa
IT Pai hoc Dai cudng. Qua tap s8 lidu diéu tra diy di, chinh
xdc nay ching ta lam quen vé viéc thu gon, biéu didn va
phén tich tip s liéu quan sat thu dugc).

1) Két qua thi hoc ky ctia sinh vién khéa II Pai hoc Dai
cuong (DHDC):

Téng s6 bai thi 156157 bai, (26 hoc phar/ 3 hoc ky), téng
s sinh vién: 6823. Nhu vay, ta ¢6 156157 diém thi. S& liéu
duge thu gon trong 2 cdt ddu, 6t 3 1a ty 18 phan tram hoic

& - Tl
tan sudt —X.
n
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Diém thi S8 bai thi (m,) Phén tréim = tén sust —’%—
0 2828 0,0181 = 1,81%
1 2436 0,0156 = 1.56%
2 4328 0.0277 = 2.77%
3 10059 0.0644 = 6,44%
4 200677 0,1285 = 12,85%
5 36792 0,2356 = 23,56%
6 34466 0,2207 = 22,07%
7 26079 0,1670 = 16.70%
8 12885 0,0825 = 8,25%
9 5015 0,0321 = 3.21%
10 1202 0.0078 = 0,78%
T 156157 1,0000 = 100%

156157 s0 ligu trén c6 thé duge thu gon dudi dang
kheang nhu sau:

Diém thi S8 bai thi (m,) Phén trdm = tan sut %
0, 3] 19651 0,1258 = 12,58%
(Phai thi lai)
(4. 6] 91325 0,5848 = 58,48%
(7, 10] 45181 0,2893 = 28,94%
(Loai kha, gidi)
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a) b)

Hinh H.1.
a) Bidu dd tan suat didm thi b) Biéu d8 diém trung binh
khoéa |l BHBC 3 hoc ky khoa || PHBC

2) Piém trung binh cha sink vién khéa Il —- DHDC (sau 3
hoc ky):

Téng k&t sau 3 hoc ky mdi sinh vién s& ¢6 mot diém
trung binh, ta dung diém dé dé xét chuyén thdng va xét cdp

26 26
chiing chi PHDC (Piém trung binh = [Zwi xiJ!Zwi,
i=1 izl

trong d6 x, 12 diém thi cia mdn thit i véi w; don vi hoc trinh.
3 hoc ky c¢6 26 mdn thi (26 hoc phin). Trong s§ 6629 sinh
vién ¢6 difm thi trung binh c¢a 3 hoc ky, thu gon s8 liéu dang

khoang ta cé:
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Biém trung binh S6 sinh vién (m) | Tan sust % = phin tram

[2; 3) 44 0,0064 = 0,64%
[3; 4) 55 0.0081 = 0,81%

N [4; 5) 353 0.0517 = 5,17%
(5; 6) 3623 0,5310 = 53,1%
[6:7) 2256 0.3310 = 33,1%
(7: 8) 288 0,0422 = 4,22%
[8: 9) 10 0,0015 = 0,15%
[9; 10] 0 0=0
Tang 6629 1,000 = 100%

Nhin vao cac bang s6 liéu thu gon va biéu d3 nhan duge &
trén ta thay:

— Phan b3 diém thi 12 phan b6 gin chuin hei léch vé
phia diém kha, gidi.

— Ty 12 sinh vién c6 diém trung binh tir 5 d&n dudi 6 13
cao nhat (53%).

— Ty 1& sinh vién dat tidu chudn diém chuyén thing  6)
12 37,5% (2554 sinh vién).

— Ty 1& sinh vién t6t nghiép DPHDC loai kha gioi (= 7) la
4,37%.
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3) Diém thi cia mdt vai mén cu thé duge thé hién qua
bidu d8 tAn sudt;

— Moén Toan D (nhém nganh III) Pai hoe Khoa hoc Ty
nhién (TN).

— Mén Toan E (nhém nganh V) Dai hoc Khoa hoc XA hé1
va Nhan van (XHNV).

— Mén Toan D (nhém nganh III) va Todn E (nhém nganh
V) Dai hoc Su pham (SP).

_ Mo6n Théng ké xi hoi hoc d cac nhém nganh VI SP,
XHNV va nhém nganh VII Ngoai ngii (NN).

Yo

30
25

O Nhém [H
20 —@— Nhom V

o
—_—

Hinh 11.2.
Didm thi mén Toan D (nhém nganh NI TN va E {(nhém nganh V) XHNV
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Hinh I1.3.
Diém thi mén Toan D (nhém nganh 1) TN va E (nhém nganh V) SP

—&— NhomV|SP

—l— Nhom VIXHNY

—0O— Nhom Anh
—¥— Nhdm Nga
—W-— Nhom Phap

—&— Nhdm Trung

Hinh I1.4. Biém thi mdn Thong ké xa héi hoo




Nhin viio cac bidu dd trén ta théy:

_ Sinh vién nhém nganh V hoc mén Toan tdi hon sinh
vién nhém nganh III (& cd 2 trudng Téng hop cii va Trudng
Su pham).

_ & nhém neanh II1 ty 18 sinh vién c6 diém < 4 thap, ty
16 diém > 6 kha cao.

& nhém nganh V £y 18 diém < 4 lai kha cao, con ty 18
didm = 6 lai rit thip.

_ Kién thie toan, tu duy toan hoc clia sinh vién nhém
nganh V (khéa II) rd rang c6 15 hdng 16n (thyc té& c6 khing it
siph vién nhom nay lam toan cép 11 khéng thao, khong it
sinh vién khéng hoc mén Toan khi hoc & cap 111 (THPT) (mic
dit ho van ¢b didm téng k&t moén Toan ting nim va diém thi
t&t nghiép dat yéu cAw).

_ Nhin vao bidu dé cta mén Théng ké x3 hdi hoc ta thay
ch&t lugng dao tao phu thude r&t nhiéu vao chit lugng dau
vao. Nhém nganh VI (SP va XHNV) phén bd diém léch vé
phia diém thap, tham chi qua thip. Trong khi d6, 6 nhém cac
khoa Ngoai ngit lai cd diém léch rit nhiéu sang phia diém
cao (xAp X1 40% — 50% diém gidi (= 8)). (Mén nay déu cing do
mot nhém céc thiy c6 thudce khoa Toan — Co — Tin hoc Da1
hoc Khoa hoc Ty nhién day).

4) Diém thi hoe ky cha sinh vién khéa Il — DHDC duge
chia 1am 4 loai: Phai thi lai (<4 diém), loai yéu (<4 diém), loai
trung binh (5-6 diém) va loai khé gidil 7 diém) (xem & bang 1
trong vi du nay).

RBidu dién k&t qua trén dudi dang bidu dé hinh tron
(hinh IL.5).
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45,63%

Tng pi

Hinh I1.5. Diém thi hoc ky khoa I DHDC
Théng ké két qua thi hoc ky I ciia sinh vién khéa IIT —
DHDC (35565 bai thi) ta c6 su phén loai sau:
Phai thi lai: 10,3% Yéu: 11,77%
Trung binh: 43,69% Kha gidi: 34,24%
Hay biéu dién trén bidu d3 chi nhat dé tién so sanh k&t
qua thi hoc ky ctia khéa IT va ky I khéa III - PHDC.

> ]
35 1 Z
30 1 g
o .
sl
v

Mién khéng gach - tuong (g véi khda 1I; Mién gach — tuang tng vdi ky | khda !l
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Nhin vao biéu db chii nhat ta thdy két qua thi cta ky I
khéa III so véi khéa II da 6 sy tién bd. Piém thi lai, diém
y&u, diém trung binh déu gidm, con diém kha gidi lai tang lén.

) Biéu dién déy s6'liéu hai chiéu

Gia su ta quan sat dong thoi hai bién X, Y nao d6, méi
quan sat cho ta mdt cap gla tri (x, y). Gia s n quan sat doc
lap cho ta n gia tri {x;, v;),1=1,2,...n.

Néu chdm n cip gia tri nay lén mat phéng toa dé vudbng
goc ta s& nhan duge mét tap cac diém. Tap diém nay cho ta
xu th& bién thién va dang phu thuéc giita 2 bién (xem phin
IV cuéi chudng nay).

Trong n cép gia tri nay 6 thé c6 eip trung nhau, khi dé
¢6 thé thu gon day s lidu dudi dang miu thu gon nhu trudng
hgp a). Ta co:

(Xi syi)

k 1a s6 cép gia tri khac nhau. Néum; =1, vithik = n.
MaAu thu gon ¢6 thé biéu didn bdi 3 hang hodc 3 ¢ot nhung
luu ¥ 14 céc gia tri evia x va y phai tudng dng véi nhau:

X! X Xg crvrernrrrnnnes Xk

Vi V1 Vo cerennninnenins Vi

m;: m, 4 my
Ngay trong mau thu gon céc gia tri x;, Xy....., X, Van coé
thé c6 nhiing gia tri tring nhau, chiang han ¢6 r gia tr khéac
nhau x;,, Xg,...., X Tudng tu, trong k gia tri vy, yu,...... , ¥ €O
s gla tr] khac nhau: yq, ¥a,..-.. , V- Khi d6, ta c6 thé biéu

dién miu thu gon dudi dang bang 2 18i vae gém r hang va s
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c6t, do d6 gém r.s 6 chii nhat, trong mdi & nay (ching han &
(1,j} — 6 6 hang i va cdt j) ta ghi s gia tri trong n gia tri ma
bién X nhéan xg, bién Y nhan gia tri vy,

Con s6 nay ta ky hiéu 1a n;. Thyc chat n; s& 1a gia tri m,
nao d6 hodcla 0.

Biéu dién day sd liéu hai chidu dudi dang miu thu gon (3 cbt
hode 3 hang) va dudi dang bang 2 161 vao 13 tucng dudng nhau.

Chéng han, ta c6 n = 10 s6 liéu quan sat ti 2 bien X va Y
nhu sau:

(1:8) (234 (2;8) (3;4) (4:5) (37) (15) (8;4) (45) (4:5)

MAau thu gon sé& la:

(1;5) (2:4) (2;5) (3;4) (4;5) (3;7)
{ 2 1 1 2 3 1 —k=6
Ta ¢6 cac cach bidu dién sau:
X, 1 2 2 3 3 4
Vi 5 4 5 4 7 5
m; 2 1 1 2 1 3
X ¥i my
1 5 2
2 4 1
2 5 1
3 4 2
3 7 1
4 5 3
z 10
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Y
4 ) 7
X
1 0 2 0
2 1 1 0
3 2 0 1
4 0 3 0

6déy:n=10;k=6;r:4;s=3

I1.2.4. Cac dic trung mau

(Gia sl ta nghién citu bién ngiu nhién X.

Ky hiéu u = EX, ¢* = DX.

Cac s6 dac trung cia X goi 1a cac s6 dic trung 1y thuyét.
(Cac 86 nay ta chua biét va dang can tim).

Gia sd (X, X,,..., X,) ]1a m&u nglu nhién rit ra tir X.

a) Ky vong mdu (Gid tri trung binh mdu)

= 1
R-oLX

Do X,, X,..., X, 12 cac bién nglu nhién doc lap, cung
phan phéi nhu X nén X 12 mdt bién ngiu nhién. Do dé, theo
tinh chidt caua ky vong va phudng sai ta cé:

EX - LY EX, = 2%
n%5 n
s 1< n.DX DX o°
DX -1y px, = LDE DX _o
nQE n? n n
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b) Phuong sai mdu

i=1 nio

Ta ¢é

1 n
E52=;,EZ (X ~w-&X- u)}

i=1

IR 2 g

== 3 B(X, - ) - ER-p)

r]‘1:1

1 . px_-DX_n-1 e

n n n

D61 khi thay cho viée tinh s? ta tinh §° trong dé:

2 1 & we_ D0 o
S V(X X2 =P 2
8 — gl:( i ) : 5
Khi dé6

. -1
E(SQ):—n—.Eszz—n—.n 6% =g,
n-1 n-1 n

Nhu viy, v& mat trung binh thi X va & dung bing ky
vong va phudng sai ly thuyét ma ta dang cin tim.
¢) Phén bé'ciia X va st
— Néu (X, X,,..., X,) 1a miu ngiu nhién duge rdt ra ti
bi€n ngiu nhién chudn N(p, o2 thi:
+ n X ciing ¢6 phan phdi chuin N(np, no?.
- - ~ 02
+ Xe6 phin phdi chuan N(u, —).
. n

n52

, 4 w9
+ ? c6 phin phéi y7 ;.
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+X va s? ddc 1ap véi nhau (va ngugc lai):

_ X8 T hoae b=
s =)

¢6 phan phéi Student véi n — 1 béc ty do.

gu (X;, X,,..., X.) 12 mAu tit bién nglu nhién chudn
N(u,, c‘f), con (Y,, Yg..., ¥ 13 maAu ti bién ngiu nhién
chuén N(u,, o3), déc 1ap vdi mau trén thi:

_ Z
R+ T =Ny £py:°0 2)

_[()_(—Y')—(ul—pz)J\/(n+m—2).n.m
\/(;+ m).(n.si +m.s§)
¢6 phan phéi Student véi (n + m — 2) béce tu do, trong do

2
X

s sf, 14 hai phudng sai méu tuong tng v6i miu X va mau Y.

11.2.5. Cach tinh X va s?

Cho mAu ngiu nhién (x,, X,, ..., X,) hodic miu thu gon
k
X, Xy ... X
{ 1 2 k : zmi —n
m; mg ... My =1
Khi do:
s 1& 1S o g2
X —-Zm,xi, :—Zmixi -X
g N

Néu cée gia tri mAu x, khéng gon (khé tinh nhdm) nhung chiing lai
cach déu nhau thi ta c6 thé rit gon s& lidu bing phép bidn déi tuyén tinh:
X —Xp

W =
h
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(Co nghia la ta thay déi géc tinh va ddn vi tinh). Chon héng s5 x, va h
cén cd vao day sG li¢u cu thé, théng thudng ta 15y gia tri X, 14 gia trl x, 8
quéng gilla, con h 14 dé dai khoang cach déu giita cAe gia tri x,. Ta lap bang
tinh nhu sau;

Bang tinh X, s® d&i v61 miu thu gon:

X

i my mix; X

z n *) *}

Bang tinh 1 , SE d61 véi & liéu rit gon v, cia miu thu gon:

X; m, L m;u; m;l;

by n ™) )
M&bi bang tinh ta sé nhan dudc 2 téng can thidt & vi tri (*).
Tit bang tinh trén ta tinh duge:

Trd lai 56 1iéu ban déu ta cé;
X=x,+h.T, s2 =h?% s2
Trong trudng hop tinh toan thidu sy trg giip c¢ta may tinh thi vide
lap bang tinh va riit gon s6 liu vin rat cAn thiét va c6 loi.
Néu mau duge cho dudi dang céc khodng, ta chon méi
khodng mét diém dai dién, thong thudng la didm giita khodng,
lic d6 ta lai nhan duge miu dang thu gon.

Ta ¢6 bang tinh déi véi mau cho theo khodng nhu sau:

Cée m; Diém dai dién u, myy, m;u,’
khoang X
b3 n ™) ™

Do su phat trién chung ca xa héi, may tinh bé tdi da tro
thanh céng cu tinh todn théng dung, thi viéc rdt gon s6 lidu

78




dé tinh nham c6 thé bé qua. Do nhu ciu ting dung thuc té
ngudi ta da 1ap sin cdc chuong trinh dé tinh X, s? ngay ca
d51 véi may tinh don gian bo tai, chéng han cae may Casio fx
500A, fx 500 MS, v.v... Dudi day gidi thidu sd luge cach su
dung chudng trinh théng ké ¢ hai loai may Casio bo tii nay.

Béi vdi mdy Casio fx 500A:
M6 chudng trinh: MODE [-]
Xo6a sach sd lidu cii: SHIFT SAC
Nhap s6 liéu dang thu gon:
%[ ] m:[DATA] X2 [] mo[DATA] - % [x] m{DATA
Két qua: SHIFT cho s6 quan sat n =
SHIFT cho s8 quan sat X =
SHIFT cho s6 quan sat s =
SHIFT |o,., | chosb quan sat § =
Thoat khéi chudng trinh: MODE [0]
Pét véi mdy Casio fx 500 MS:
M4 chuong trinh: MODE
X6a sach s6 ligu ca: SHIFT CLR [1] [=]
Nhap s6 lidu:
x, SHIFT[; ] m,[DT)x, SHIFT[ Jm,DT]... % SHIFT{;|m,[DT}
Két qua: SHIFT E chon=
SHIFT [1][=] cho X =
SHIFT [2][=] chos=
SHIFT [3][=] cho 5 =

Thoat khéi chudng trinh: MODE[1 ]
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Nhan xét: Qua viéc trinh bay trén, néu xuét phét tr m3u ban dau, dé

tinh X va s?ta nén thu gon mau vé dang miu thy don s& t3t han vide thu
gon mau vé dang khoang vi & dang khoang chiing ta da tac nén sai s6
trong tinh toan khi thay méi khoang bdi mét diém dai dién.

Vi du IT.3: Cac khu ché xuft, cic coéng ty lién doanh da
thu huat kha nhiéu lyc lugng lac déng 1a thanh nién, nhit 1a
thanh nién néng thén. Dé danh gi4 thu nhép cla cac cong
nhin nay ngudi ta da didu tra ngau nhién 50 céng nhan. Két
qua cho thdy thu nhép theo thang cla ting ngusi (don vi 14
nghin déng Viét Nam) nhu sau:

700 750 720 680 700 780 800 750 720 650 800
780 750 680 700 680 650 800 720 700 680 650
820 800 750 850 800 780 750 680 700 720 750
800 820 780 780 800 650 680 650 750 720 800
750 780 800 680 650 700

a) Hay thu gon s8 liéu miu trén thanh miu thu gon va
mau dang khoang.

b) Tinh X, s, §, s?, & tit hai miu thu gon. Nhén xét két
qua thu duge.

Giai:

a) Mau thu gon nhan duge:

[xi 650 | 680 | 700 | 720 | 750 | 780 | 800 | 820 | 850
[mi 6 7 5 5 9 6 9 2 | 1

O day: s6 g1a tri khac nhau ctia miu hay ¢8 mau thu gon
la k = 9; s6 quan sat hay ¢d miu n = 50.

Gia tri nhé nhit cia méiu 13 650, gid tri 16n nhit cha
mAiu 1a 850.
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Néu gop thanh cic khoang véi dd dai nhu nhau va bang
50, ta cb:

Khoang ] ) , )
thu nhap [650;700) | [700;750)| [750;800) | [800;850]
S48 ¢bng nhan 13 10 15 12

Néu ta 14y d6 dai cia mdi khodng 13 100 thi sé chi 6 2
khoang (vi d§ dai khoing cang réng thi sai s8 tao ra khi tinh
X, s* cang 16n):

Khoang thu nhap (650 ; 750) [750; 850]

S8 ¢dng nhan 23 27

b) Diing may Caslo fx 500 ta nhan duge:
D61 véi mau thu gon:

X =1737,600; s = 55011272 ; § = 55,569776 ;

& = 3088,000.
D61 vdi mau dang khoang (k = 4 khodng) ta duge:
X =751 ;s=55892754 ; & = 56,460208 ;

§* = 3187,755087

D61 v6i mAu dang khoang (k = 2) ta dugc:

X =754 ;8 —49,839743 ; § = 50,345743 ;

§* = 2483,999982.

Ta thdy: khi tinh X, s® k&t qua t miu thu gon 14 chinh
xéc, con két qua tlit hai mau dang khodng d& méc sai s8 tinh
toan (gia tri X thi tdng lén, con gia tri s, & thi gidm di). Do
d6, néu khéng c6 yéu cdu gi dic bidt, chiing ta nén thu gon
mAu & dang thu gon.
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I1.2.6. Sai s& trong lay mau

Khi 14y méu, do nhiéu nguyén nhan khac nhau, sé khéng
tranh khéi nhiing sai s6 trong céc s8 liéu méu. Vi thé, trudc
khi dang céc phuong phap théng ké dé phan tich, xi ly ta
cdn loai bd cac sai s6 khéng dang c6 & trong mAu da cho.

Gia st x 12 két qua quan sat duge, a 14 gia tri chan thuc
(gia tri ding) cua dai lugng ta quan sat, z 1a sai s6 trong 18y
mau. Ta cé:

Sai s6 trong 18y miu = Két qua quan sat — Gié tri dung
hay:z=x-a

Néi chung, vi a chua biét nén sai sé z ciing chua biét.

D& thuén 1¢i cho viée x( 1y ta phin loai cac sai s&
nhu sau:

a) Sai s6'thé 14 sai s6 sinh ra do pham vi cac didu kién co
ban cta viée 14y mau hoic do sd suit ctia ngudi thuc hién,
ching han, ngudi kiém tra cé y chon ra céc san phdm tét dé
kiém tra khi danh gia ch&t lugng clia 16 sin pham, hoic k§
thuat vién ghi nhAm két qua thu dude... Trong didu tra xa
héi hoc, ngudi diéu tra vi pham quy téc chon miu. Ho chon
mAu mdt cach phién dién, thi€u su diéu tra, tim hidu va
phan tich truée khi 18y mau.

b) Sai sé" hé théng 1a sai s§ do khong diéu chinh chinh
xac dung cu hodc khéng théng nhit gilia cac ky thuit vién vé
cach xéc dinh mét dai lugng nao dé... do vay dén dén mot
loat k&t qua quan sat duge bi léch di mét lugng nao d6. Hode
trong diéu tra xa héi hoc, cic dibu tra vién khéng théng nhat
céu hoi phdng vén, khéng théng nhit cic phudng an tra i...
din dén sy sai 1éch théng tin gifia cac diéu tra vién.

¢) Sai s6 ngdu nhién 1a sai s6 sinh ra do mét s& 16n cac
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nguyén nhin ma tac déng cia chiing nhd (it) dén mic khéng
thé tach riéng va tinh riéng biét cho ting nguyén nhan dude.

Dé hiéu ré sai 6 nglu nhién, xét hai vi du sau: Mgt xa
thl bin 100 vién dan vao bia — Xa thi nhim tim dé ban. Véi
tai nghé clia minh thi phén 1én cic vién dan sé triing vong
diém 10, nhung ciing sé ¢6 mét s6 vién triing vao vong diém
9, diém 8,... Van khau sing, loai dan 4y, vin cung tai nghé
gy va xa thi ciing vAn nhdm tim d& bép cd, thé ma lai ¢b
vién tring vong diém 9, Iai ¢6 vién tring vong diém 8. Hdi ly
do tai sao thi xa thi khéng giai thich duge. D6 chinh 1a sai s&
ngiu nhién.

Trong cAc cude thi thé thao, vin nghé ma timg thanh
vién trong Ban Giam khéo s& danh gia bing cho diém, ching
han thi trugt bing nghé thuat, thi hat,... hay trong vide danh
gia v& mdt ngudi nio dé bing cach cho diém. Trong nhiing
trudng hop nhu thé tat nhién tiéu chudn va cach chdm diém
phal ro rang, théng nhit, loai tri cac ddng cd ca nhin cda
ngudi chim diém, nhung khdng ai dam chéc moi ngudi déu
chdm diém nhu nhau cho mét ng vién nao dé. Cé ngudi cho
hdi cao, lai ¢6 ngudi cho hoi thap hon mot chit. D6 1a sai s6
ngau nhién.

Trong 3 loai sal s6 trén, sai s6 thd, sai s6 hé théng can
phat hién sém va khit bd ngay, ¢dn sai s6 ngadu nhién khéng
thé khi bd duge trong mbi 1in 14y miu. Do d6 tit nay vé sau,
khi céc k&t qud quan sat duge dua vao xit 1y bing phuong
phap toan hoc ta sé gid thigt ring ching chi chiia cac sai s&
ngau nhién,

d) Phén phéi ciia sai s6 ngdu nhién. Thong thudng ta 14y
luat phan phdi chuin lam luat phan phéi cla sai s6 ngu
nhién. Piéu dé thudng kha phi hgp véi thuc nghiém bai 1€
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luat phén phéi chudn phan anh tinh d6i xting cda cac sai s6
ngau nhién: eic sai s6 nglu nhién ¢6 d&u higu khéc nhau
thudng duge gép gin nhu nhau. Hon nita, luat phin phéi
chu&n con phén anh tinh tap trung cua céac sail s6 ngau
nhién: sai s6 ngdu nhién c6 tri s& tuyét déi bé thuong gip
hdn céc sai s8 ¢6é tri sd tuyét déi 16n.

Vay Z =N{(0; ¢%)
véi 6® 14 @6 chinh xac cta céc 1dn 18y mau.

Ta ¢6 (xem chuodng I hodc trang 171 Phu luc ):
P{a <Z <b} = @[E]—é[EJ

P{ ‘Z’ < ko} = Ok) — Pk}
trong d6: @ (x) 1a phan phéi chudn N(0;1).
V61 k=2tac6 P{~2c <Z < 26} =0,95.
k = 3 ta co P{|Z| > 30} ~ 0,0027

Xac suit 0,0027 qua bé, cho nén ta xem nhu trong thuc
t& sai s0 ngiu nhién khong thé vudt qua giéi han +3c.

Truée khi chuyén sang noi dung chinh cla chudng nay,
tic gia xin nhéc lai bai toan d4u tién cha ching ta nhu sau:
Ta mudn nghién cftu mét dic trung xa hdi nao dé. ky hidu la
X, cu thé 12 mudn tim ciu tra 15i vé hai dic trung quan trong
cua X 1a gia tri trung binh va ty 18, hay néi cach khéc 1a ky
vong va xac suft, ta ky hidu ching 13 EX hay p va P(X € A)
hay p. D& tra 13i, théng tin ching ta c6 chi 14 miu dai dién,
tic 1a thong tin ta cé vé bién ngau nhién X vira khéng ddy da
lai con chita sai s8. Dya trén lugng théng tin nhu vay khéng
thé tréng chd mét cau tra 16i chinh x4c nhu la dya trén lugng
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théng tin ddy di, chinh xdc duge. Tuy lugng théng tin con
thidu va chita sai 6 nhung Théng k& Toan hoc cling sé cho
céu tra 131 v8 gia tri trung binh thuc p va vé ty 1& thuc p cla
bi&n ngau nhidn X, va cdu tra 13i d6 s& ¢6 d9 tin cay cao nhat
theo nghia 14 ¢6 kha nang ddng cao nhét va kha ning bi sai
thap nhit.

IL3. MOT VAI UGC LUGNG DON GIAN

I1.3.1. Udc lugng diém cho ky vong, Median, Mode,
phudng sai va xac suat

Gia st1 8 1a tham an cin uéc lugng; X,,..., X, 12 mAu nglu
nhién. D& uéc luong 0 18 duong nhién 12 phai dua vao mau,
cach t8t nhat 1a ta ding mét ham nao d6 cia miu, dé don
gizn ta ky hiéu ham d6 1a 8'(Xy,..., X,).

Nhu vay, ta sé khéng xét cac ude hugng 1a hang s8, tic 1a
khéng phu thude gi vao miu.

Uée lugng 0°(X,,..., X,) 12 bién ngiu nhién, né sé nhén
gia tri 0'(x,,..., %,) khi miu nhan gia tri cu thé (x,,..., X,). Gia
tri 6°(x,,..., X,) 14 mot diém trong mién gia tri clia ham 6’ cho
nén ude lugng 8'(Xy,..., X,) duge goi 1a ude Iugng diém.

Vi ¢6 r&t nhiéu ham cta mau, do d6 c6 rit nhidu uwde
lugng cho ©, vin dé 12 chon cai nao. Vi vay, cAn xay dung cic
tidu chuén dé danh gia cac ude lugng.

Uéc lugng 0°(X,,..., X.) duge goi 1a ude lugng khong chéch
cho tham An 9 néu théa man: E8°(X,,..., X) =6

(Nghia 12 d6i héi trung binh cta 6" bing gi4 trj cin tim,
hay vé trung binh uéc lugng 8” cho ta gia tri 6 can tim).

Néu Eo'(X,,..., X = 6 + b(6) = 0 thi 8'(X,,..., X, dudge goi
13 uée lugng chéch, b(0) 12 44 chéch tudng Gng.
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Ta ¢6 céc ciu tra 18 sau:
— Udc lugng diém cho EX (hoic cho p) la X. D6 13 wde
lugng khéng chéch (EX = p).

~ Ube lugng diém cho DX {(ho#ic cho o?) 14 s® hogc §2.

§*1a uéc lugng khéng chéch (E§% = 62, con s? 1a wdc
2

2 o
lugng chéch véi do chéch ~2—; (Es?= o2~ ~).
it

— Ube lugng diém cho P(XeA) (hodc cho p) la: p*=—
trong d6 n la s6 quan sat, m 13 s§ 14n x3y ra bién cf A trong
méu da cho. p* ciing la khong chéch (Ep* = E(™) = L E(m) =

n n

-I;—p = p (do m la s6 lan xdy ra bién c§ A trong n quan sat doe
lap, cho nén m chinh 12 gia tri ciia bié€n ngiu nhién nhi thiic).
(N&u khéng doc chuong I thi ban doc phai céng nhan két qua
nay).

Trong Théng ké Toan hoc, ngudi ta di x4y dung gén
chue tidu chuin dé danh g4 cdc udc lugng. Véi mic 46 cta
gi4o trinh nay ching ta chi biét dugc tiéu chudn khéng
chéch. D6 12 tiéu chufin kha don gidn. Con cac tidu chuin
khéc, cée yéu cdu khac cda wée lugng ching ta khong biét
dugc. Vi vay xin khdng dinh véi ban doc la: Ba ude lugng
diém ndi trén 1a cic wde lugng tot (tham chi 12 t6t nhat) theo
moi tiéu chudn dugc xdy dung trong Théng ké Toan hoe. Vi
vay 4 géc @6 Ging dung ching ta yén tim s dung chiing. Néu
ban thdy bin khoan, nghi ngd vé két ludn dua ra, thi trude
tién hay kiém tra lai tinh trung thite va khach quan clla mau
dai dién ma ban 4¢3 dung.
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a) Ude luogng diém cho Mode
Ky hiéu M, 12 udc hugng diém cho ModX

* D& véi mAu thu gon M, 1a gia tri mau ma ing vdi né

tin s8 m; (hodc tin suat ——) 12 16n nhit.
n
e X ’ d,
P& voi mAu dang khoang: M, = h + L,
dy +dy

trong do:

Khoing Mode 12 khoang c6 tdn s 16n nhéit. Khoang
trude va khoang sau Mode 1 hai khodng trudc va sau dé1 véi
khoang Mode.

d, — Su sai khac tuyét déi gitta tan s8 cia khodng Mode
va khoang trudc Mode.

d, — Su sai khac tuyét ddi gilta tan sé cua khoang Mode
va khoang sau Mode.

h — D6 dai cha khoang Mode.

L, — Mt trai cia khoang Mode.

Ap dung céng thic trén véi 58 1iéu méu g vi du I1.3 ta cb:

D41 v6i mau thu gon: M, = 750 va 800.

D&i véi mau dang khodng (4 khoang):

M, = —2— .50+ 750 = 781,25
b+3

b) Ude lugng diém cho Median (hay trung vi) 1a Median
mau, ky higu 13 Med.

Med 12 gia tri ma né chia day s§ lidu mau da duge sap
thi ty thanh hai phén sao cho s& cac phén tit miu & trén
Med bing s8 phén td mau 6 duéi Med.
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Cach tim Med:

* D61 véi miu thu gon (x, m);i=1k:

Gia sl 1A vi tri ma m,+..+m, < 5 nhung m, + ... +

n
m; , +m>» —

Khi d6 Med = x,

O vi du I1.3 thi:
£=5vi6+7+5+5:23<25<6+7+5+5+9

Do d6 Med = x, = 750

Néu xay ra trudng hop:

-1 n 0 .
Zmi =— ,dodém, + ... + m, = — thi Med = = (% + %)
i=1 2 2 2

* D51 vdi mAu thu gon dang khodng:
Gia st Med thube khoang tha /: Med « (x,, x,,,), titc la:

-1 n {
Z mi < E < Z mi
i=1 i=1

i-1

S'm
Khi d6: Med = =t —(x,., - x,) +x,
m,

| =

Trd lai 8 liéu cta vi du IL3: n = 50, 8 khoang k = 4,
khoang [ chinh 1 khoang 3 vi
13+10=23<25<38=13+10 + 15 x3= 750 ; x, = 800.
26-23
15
¢) Ude lugng diem cho ti phén vi

Do d6: Med = (800 - 750) + 750 = 756,67

(3 mie d6 30 tiét thi chiing ta bé qua phén nay).
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C6 ba tit phan vi X, ,x,,X4 (nhung x, trung véi trung vi}.
4 4 4 s

Ube lugng diém cho tit phan vi ta ding ti phin vi méu,
ky hidu l1a Q,, Q., Q; (Q 14 viét tit cla ti quartile).

Cach xac dinh Q,, Q4

* P61 véi miu khéng gép khoang:

Gia st mau duge sdp theo thit ty X, € X < ... € Xy

Néu n chia hét cho 4 thi Q, sé& la gia tri gilta gia tri thua

n : e n 1

— v& gia tri tiép theothit | —+1|: =—|X_. +X .

g B EED [ 4 } @ 2[ &) (ng
N&u n khéng chia hét cho 4 thi Q, 14 gi4 tri thi [— +1 )

tic 14 gia tri {tng v6i s6 nguyén lén hon tiép theo

Q= X(En]

. e BN . .
Bang cach thay % bai ST' lam fudng td nhu trén ta xéc

n
%

dinh dudc Q.. Né&u s& liéu d dang miu thu gon, ban doc ty
suy ra theo cach trén hoac lam tudng ty nhu tim Med (thay

D opai D ohode S0,
2 4 4

Tra lai vél vi du 11.3: Q, = 680; Q, = Med = 750; Q, = 780.

* Dol vdi mau dang khoang:

Q,. Q. ciing dude xae dinh nhu Med (thay % bai % va

°n tuong dng), nghia la:
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Q= —1— G,-x)+xis=123.
m

trong d6 / 1a khoang thit I (x,, x,,,) ma Q, roi vao.
V6i vidu I1.3 ta ¢6: Q, € [650; 700);1=1: m, = 13.

1.—-0

Q= ——’ig—— (700 — 650) + 650 = 698,08

Q. = Med = 756,67
Q: € [750:800); =3 m,=15
50

3.—-23

Q, = —iw—— (800 — 750) + 750 = 798,33

Vi du I.4: Trd lai vi dy 11.3 véi s6 liu miu da cé:

a) Hay u6c lugng mie thu nhap trung binh cla céng
nhan g khu ché& xuit.

b) Hay udc lugng binh phuong dé tdn mAt ctia mite thu
nhép cia edng nhin § khu ché xuit.

¢) Hay ude lugng d6 léch tiéu chuéin ctia mic thu nhép
caa cdng nhan & khu ché xuit.

d) Hay udc lugng ty 1& cong nhén cé thu nhap thip
(s 700.0004), nghia 1a ty 1& cong nhan c¢6 thu nhap chi da
nudi séng ban than & mic thap.

Gidi:

Nhut trén ta da tinh dugc:

X = 737,600 ~ 737600 déng ; s = 55,011272 ;

§ = 55,569776. Vay:
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a) Mic thu nhap trung binh ctia ¢éng nhéan & khu ché&
xuit la 737600 dong.

b) Binh phuong 4% tdn mat cha mic thu nhap la
(55,569776)% = 3088,00

¢) P& léch tidu chuén cha mitc thu nhap 13 55,569776
ddng.

d) Ty 1é cdng nhan ¢6 thu nhap thép la: % = 0,39 = 39%.

Luu ¥y rang bén ciu tra 1di trén chi la udc lugng, nhung
d6 1a cic ude lugng t6t nhat c6 thé duge. Mudn ¢6 cau tra 16i
ding véi cac gi tri thue cdn tim thi ta phai tdng két toan bd
s6 ¢éng nhin cua cd khu ché& xuit, chi khdng phai chi diéu
tra d 50 cong nhan dat dién.

Vi du IL5: Trong dgt van dong bau clt Téng théng, hing
tin no di phdéng van ngiu nhién 3000 cu tri. K&t quad nhan
dude 1200 ¢l tri s& biu cho ng it vién A, 1000 ¢t tri sé biu
cho ng ctt vién B, 500 ci tri sé ing hd ting ci vién C. Con
300 cit tri sé ung hd cho tng ¢ vién D. Hay chi ra ude lugng
diém cho ty 18 phiéu bdu thue ma ing cli vién s& thu duge
néu t3 chitc bau cit § thai diém hién tai.

Giai:

Gol ps, Pe Des Po 12 ty 1& phidu bau thuc ma cac Ung cit
vién s& nhan duge néu té chic biu cit § thdi diém hién tai. Ta
nhin duge cac ude lugng tuong dng nhu sau:

« 1200 + 1000

22N 0,40 = 40%: M 0,333 =33,3%:
Pa = 3000 > PBT 9000 °
. 500 . 300
= 2% 0.167=16,7%; ph =—" =0,10=10%.
¢ = 3000 °* PD Z3000 ’
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Tt cac théng tin trén c6 thé néi: § thdi diém hién tai
chita ¢6 ai vugt qua 50%, tiic 1 thang et ngay vong dau. ﬁng
ci vién A va B dang din ddu. Ung ¢l vién A c6 kha ning thu
dudge nhiéu phigu Gng ho nhat. Con hai dng et vién C va D it
kha nang lot vao vong sau.

11.3.2. Udc lugng khoang cho ky vong va xac suit (cho
gia tri trung binh va ty 18)

I1.3.2.1. Dinh nghia

Mot khoang véi hai ddu miit ngiu nhién (8; Xy, X
83 (Xi,..., X,)) duge goi la ude lugng khodng (khodng tin cay)
cho tham 4n 6 vdi d6 tin ey (1 — &) néu thda min:

P{O] Xy, X) <0< 0, Xy, X)) 2 1 — .

Nghia 1a: v6i xdc suidt > 1- o ta k&t luan tham &n 0 cAn
tim sé& thudc khoang (9;;8;). Két luin nhu vay, kha ning
ding > 1 — a, nhung sé méc phai sai 1dm véi kha nang < .

RG rang véi ciing mot db tin cay, khodng (6;;6,) cang
hep thi cang t6t, khodng cing hep thi thong tin cang gia tri,
khoang cang rdng thi théng tin cang it gia trj.

11.3.2.2. Uéc lugng khodng cho gid tri trung binh

Gia sl (X;,..., X,) 12 mAu nglu nhién dude rit ra tir bidn
ngéu nhién X véi EX = p chua biét, dang cn tim uée lugng
khoang cho ; ¢dn DX = o2

a) Truong hop phuong sai DX = o dd biét

Khi d¢, véi gid thi€t X ¢6 phan phéi chuin (X = N(u,02)
hoidc cd miu n da lgn (n > 30) ta cé:

V4i do tin cdy (1 — o) ta két luan:
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e [felE 25

Chitng minh: T gia thiét X phan phél chuin hosec ¢ miu n 1dn ta suy
2
= o . . “
ra & = N(p;-—] (xem [1.2.4). Vi @6 tin ciy 1 — a di cho, tra bang 1 ta
n

a - 2 .
duge u(g] {xem phén phéi chuin céng thitc {I.10) g chuong I hofc céng

thiic {4) phén phu lgc I}

P E-F—“Lu[gj =1-o.

w2
p{i_u[g—J% cu< iﬂ{%]%}:l_a.

o o 8 5 o g
Theo dinh nghia, khoang X—u(-—]-—;)(+u(_)__] la
[ 2)Vn 2)vn

khodng tin ciy cho p v6i dd tin cay (1 - ). Do la didu cAn ching minh.

b) Truong hop DX chua biét. Gid thiét X c6 phén phéi
chuén

Khi d6, véi d6 tin cay (1 — &) ta két luén:

e O

\ X—n )
Chitng minh: Vi X chuin nén t = ” k \/; ¢6 phan phdl Student vdi
]

tham s6 (n — 1) (xem 11.2.4), Véi dé tin ¢y (1 — o} da cho, tra bang 111 ta tim

duget, [E] a0 cho (xem 1.9.5 edng thite (I.11) hodc cong thie (7) phu lue Iy
2
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P{*tn_l (E;EJ p Xé—u Jn <t (gj} =1-a

P{)_(—tn_l [%)% <p< X+t (%)—%}=1—a

- . . s §
B4 14 diéu cén chitng minh. (N&u dilng s thi liu vla J__ = T

¢) Trudng hop DX chua biét, gid thiét chuén ciing khong
c6 nhung cd méu n di lon

Khi d6, ta thay o? chua biét bdi udc higng diém khéng
chéch 4%. Coi nhtt o2 da bidt va quay vé Ap dung trudng hgp
a), ta nhan dugc khoang xap xi sau:

Véi d6 tin cdy (1 — o) ta két luan

- a) § g a) §

e Gl ) X))

Nhan xet:

— Nhu vay, gia tri trung binh c6 3 ude Iugng khoang. Khoang c) {khoang

ing vdi trudng hap ¢)) ta khoang Xap xi, cho nén tuy diéu kién bai toan ta uu
tién dung khoang a) va b).

~ D& chon xem cén diing khoing nao {trudng hdp nao) ta cé hai
m&c r& nhanh. MSc ré dau tién ta DX (hosic 0?) da bit hay chura bigt. Mdc
ré thir hai fa ¢6 gia thiét chudn hay khong, T4t ca cac thong tin trén do dé
bai cung cap chif ching ta khéng phai di tim hay tinh toan.

— Gia thiét n dlt 16n duoe hidu la n = 30. Nhung dé nén coi i gia tri
t&i thidu, n cang 19n cang tot.

— Céc bude 1am nhu sau:
+ Xem dé la udc lugng diém hay khoang:
+ Xét xem cén ding khoang nao (trudng hgp nao):

+ Cho mau — Tinh X hodc X va & {tly trudng hop);
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+ Chodbtincay (1 —a) > a - % - Tra bang tim u[%) ho#c

(2

+ Thay tét ca vao cang thirc tinh.

Vi du I1.6: Dé nghién cdu tudi tho cia mdt dan tdc thidu
s§, ngudi ta théng ké tudi tho cla nhing ngudi dé mAat caa
dan toc dé trong mdt ndm qua & cic vung mién khac nhau
trén ca nude co dan toc ndy sinh séng. K&t qua nhu sau:

Tudi
tho X | < 31(3;10] | {10:20] [ (20:30] | {30;40] | (40:50] (50;60] | (60;70] | =70
{nam}
58
ngudi

15 8 4 3 2 5 20 18 5

a) Hay udc lugng tudi tho trung binh cla dan tde nay.

b) Véi d6 tin cAy 95% tudi tho trung binh cha dan téc nay
thugc khoang nao?

¢) Véi xdc sufit 90% c6 thé néi tudi tho trung binh caa
dan tdc nay cao nhét 12 bao nhigu tudi?

d) N&u chi xét trong tap nhiing ngudi d& chét trong ndm
qua ctia dan tde nay thi cac cAu hoi trén s& duge thay bdi cau
héi nao?

Gidi:

3 day ta c6 n = 80 quan sat. DX chua biét, khong c6 gia
thiét X chudn. Tl d6 ta ¢6 sy nhan biét ciu tra 1di nhu sau:

Cau a) 1a uéc Iugng diém cho EX, vi cAu héi nay khong
cho dé tin cay.

Cau b) 12 uéc lugng khoang cho EX. Ta dung truong hgp ¢).
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D& tra 151 cau ¢} ta dung dau mit phai cha ude hicgng
khoang. (P& don gian va hgp 1y hon, ta dung khodng déai
xing).

Tt 6 liéu dd cho ta tinh duge (vi dung trudng hdp ¢) nén
phai tinh ca Xva §):

X= 39,36875 = 39,37: s = 26 ,002983; s = 26,720511.

(Khoang s8 lidu dau: < 3, dugc hitu la [0; 3], diém gida la
1,5; khoang cudi > 70 duge hiéu 1a (70; +oo), nhung mét cach
thyc t& hon ta hifu miit cudi ciia khoang 14 80 hoic 90, hoac

100,... Diém dai dién ta 18y 1a 75 d& cho cach déu vdi cac
dlem dal dién G trude: 25, 35, 45, 55, 65).

a) Tudi the trung binh clia dan tée thiu s§ nay 1a 39,37 tudi.
b) Dung khodng ¢), tra bing ta duge u(0,025) = 1,96.
V61 dé tin cay 95% ta két luan

26,721

V80

EX e (39,37 +1,06. } < EX e (33,51 tudi; 45,93

tudi).
¢) Ta van ding khoang c). Véi xac sudt 90% ¢6 thé néi
tudi tho trung binh clta dan tdc thidu s6 nay cao nhit la;

26,721
8

39,75 + 1,65. = 44,68 tudi (u(0,05) = 1,65).

d) Néu két luan cho ci dan toc thibu sé dang xét thi tudi
tho cia 80 ngudi trong ndm qua chi 13 mét méu dai dién,
nhung néu chi xét trong tap nhing ngudi da chét trong nam
qua cha dan tdéc nay thi tap s6 léu trén l1a s6 liéu duge théng
ké mét cach day da. Vi vay, dé tra 13i cho tudi tho trung binh
cia nhiing ngudi di mat thi ba ciu hoi trén sé duge thay bdi
cdu hdi: Hay tinh tuéi the trung binh cta nhing nguoi di
mit trong mét ndm qua ciia dan tée thiéu s§ dang xét.
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Vi du IL7: D& xac dinh chidu cao ctia cac em lita tudi 1én
10 & néng thén ving ddng bang Bac Bo ngudi ta 14y ra mot
miu dai dién véi cac két qua nhu sau:

Khodng chieu | < 130 | [130;135) | [135;140) | [140:145) | >145
cao X (cm)

Sé em 5 15 30 20 5

Gia sti chifu cao X tudn theo luat phan phdi chudn véi
DX =9

a) Hay ude lugng chiéu cao trung binh cua cdc em lda
tudi 1éan 10 8 néng thén ving ddéng biang Bic Bd. Hay ude
lugng cho ModX.

b) Vi @6 tin chy 90% thi c6 thé k&t luén chiéu cao trung
binh cfia cic em thude khoang nao? Kha ning ding cia két
luan la bao nhiéu? Kha nang sai 14 bao nhiéu?

c) Véi xac suit 96% cé thé néi chidu cao trung binh cha
cic em th4p nhit 14 bao nhidu cm?

Giai: Theo d& bai: DX = 9 da biét, X c6 phén phdi chudn.
Tit s6 liéu mAu da cho ta tinh duge X = 137,83 (Vio® = 9 da
biét, nén ta khéng can tinh s hay § nita).

a) Day 1a udc lugng diém cho EX nén ta dung X dé tra

a1,

Chidu cao trung binh ctia cic em lia tudi 1én 10 & néng
thon ddng biang Béc B 14 137,83 cm.

15
5+10

.5+ 135 =138,

Udc huigng diém cho ModX 1a: M, = .

b) 62 = 9 da biét, X c¢6 phan phéi chuan. Ta dang khoang
a) dé tra 1i. Tra bang ta ¢6 u(0,05) = 1,65.
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3
EX € (187,83 £ 1,65. —=) = (137,26m; 138,40cm).
75
Trung binh thuc EX chua biét. Nhung ta k&t luan véi
kha nang 90% EX s& thuge khodng (137,26cm; 138,40cm).
K&t luan nay sé c6 kha niang dung l4 90% nhung ctng mac
kha néng sai 1a 10%.

c) Vi xac sudt 0,96 c6 thé noi chiéu cao trung binh thap
nhat la:

137,83 ~ 2,086. 3 - 137,12 em; (u(0,02) = 2,06)

J75
11.3.2.3. Uéc lugng khodng cho ty Ié
Gei p = P(X € A) hodic p 14 ty 1& ndo d6. Gia thiét n da
16n. Khi dé véi d6 tin cay (1 — o) ta két luan:

u( )\} (1 p) ( )\/p (1-

Chiing minh: & mitc d6 30 tiét thi bé qua phén chitng minh nay. & mue
d6 45 ti6t ta ¢6 thé chiing minh nhu sau: Lién quan dén xdc suit p, chiing ta
xét mdt mau ngiu nhién Ung véi n phép thit Bernoulli (xem 1.5.1): PE,=1}=p;
PX; =0)=1-p. Khi & EX, = p, DX, = p(1 - p}. Tham &n p lai déng vai
trd cia ky vong p, do d6 48 tim ude lugng khoang cho p ta dimmg trudng
hop c) cia udc lugng khodng cho gid tri trung binh p. Ta c6

X = Z Xi=—=p ;o= p(l - p) chua biét nén ta thay bdi wdc luong

p(1-p )<
Theo trudng hop ¢} ta duge khoang tin cay cho p la:

p* — u(E(-) —-—-—-—-—'p*(l_p*) - p* + u(.c.x_) _—_‘M
2 Jn ‘ 2 Jn
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Vi du IL8: Trd lai s6 liéu 6 vi dy 11.6.

a) Hay ude lugng ty 18 ngudi cb tudi tho trén 60 tudi caa
dén téc nay. V8i xdc sudt 98% ty 1& trén thép nhat 12 bao
nhiéu %?

b) Hay uéde lugng ty 1 tré em < 3 tudi bi chét (trong s8
nhitng ngudi bi chét). Vi xac sust 98% ty 1¢ nay thude khoang
nao? Cao nhit 14 bao nhiéu?

¢) Cho bidt trong mot nim qua s§ tré duge sinh ra cla
dan tc nay 12 120. Trong s& 15 tré bi chét dudi 3 tudi thi co 8
trudng hop 12 tré sg sinh. Hay tinh ty 18 tré sd sinh bi chét.
Ty 18 nay 12 gia tri thuc hay udc lugng. Trong tinh huéng nao
ty 1& nay chi dude coi 1a ude hugng?

Gidi:

a) Goi P 1a ty 18 ngudi tho trén 60 tudi cla dan tjc nay
hay p = P(X > 80).

Uéc lugng diém choplap = 18 +5

=0,2875 = 28,75%.

V4i xée suit 98% ty 18 ngudi tho trén 60 tudi chia dan tde
nay thap nhit la:

J0,2875.0,7125
J80

(Tra bang ta c6 u{0,01) = 2,33).

b) Dt p = P(X < 3) = Ty 18 tré em < 3 tudi bi chét.

Ta c6 udc luong diém p” = % = (,1875 = 18,76%.

0,2875 - 2,33. = (0,2764 = 27,64%.

Véi xac suft 98%:

J0,1875.0,8125

NED)

p € (0,1875+ 2,33. y=(0,1773; 0,1977).
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Vi xéc sulit 98% ty 18 tré em < 3 tudi ctia dan téc nay bi
chét cao nhit 12 0,1977 = 19,77%.

¢) T 1& tré sd sinh bj chét 1a: E% = 0,0667 = 6,67%.

Theo bai toan, 80 ngudi chét va 120 tré dugc sinh ra
trong mdt nam qua cda dan toc nay la s6 liéu didu tra diy
da. Vi vay, ty 18 6,67% & trén 1a ty 18 thue trong nim dang
xét. Nhung néu coi hai con s8 80 va 120 cla nim nay la mét
miu dai dién cho nhiéu nam cia dan tdc nay, khi d6 6,67%
lai 13 gia trj udc lugng, nghia 1a ty 18 tré so sinh cla déan toc
nay bi chét dude wdc lugng 12 6,67%.

Vi dy I1.9: TrG lai vi du I1.5.

a) V61 d6 tin cdy 0,95 ty 1& phifu bdu cda @ng cit vidn A
va B thudc khoang n#o? Cao nhit 1a bao nhidu %? Kha ning
diing, sai 13 bao nhigu?

b) Vdi xac suélt 90% c6 thé néi ty 1& phidu bau cla ing cu
vién A thap nhit 14 bao nhidu %, cén cla fng ¢ vién B cao
nhét 14 bao nhiéu %?

Gidi:

Tra bang ta duge u(0,025) = 1,96; u(0,05) = 1,65.

a) V6i x4c suft 0,95 ta két luan:

J04.0
pa € (0,40 + 1,96 .%) = (0,382 ; 0,418).

J0,333.0,667
ps € (0,333 + 1,96 . Y220 220y - g 319 0. 347),
2 J3000
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Véi xac suit 0,95 ty 18 p, cao nhét 1a 41,8%, con pg cao
nhit 14 34.7%. Cac két luan trén ¢6 kha ning ding 1a 95%,
nhung kha nang sai la 5%.

b) Véi xac suit 90% ty 1& phi&u biu p, cha dng ct vién A
thap nhat la:

40,4.0,6
0,40 - 1,65 —’—~0—- = 0,385 = 38,5%.

V3000

Trong khi d6, véi xac sufit 90% ty 1& phi€u biu ps cia
{ng cll vién B cao nhit la:

0,333+ 1,65 ——-—-—W = 0,345 = 34,5%.
V3000

IL4. MOT SO BAI TOAN KIEM DINH GIA THIET
PON GIAN

11.4.1. bt bai toan

Trong thuc t&, ching ta thudng gip cac tinh hudng, cac
bai todn dang nhu sau:

Trong cudc van dong bdu ctt, cic ¢§ vin cha dng cl vién
A ¢6 nhitng nhan dinh khéc nhau. Mt s8 cho réng dng ci
vién A sé vugt qua 50% s phiéu, tic 1a Ung cli vién A sé
thing cit ngay vong L. Nhung lai c6 mét s8 ¥ kién cho réng
{ng cti vién A chua thé vugt qua vong 1. Hodc qua thdm do
véi mbt min dai didn ngudi ta nhan dude ude lugng cho ty 18
phifu biu cla tng cl vién A 1a 42%, cla dng cit vién B 1a
39%. Liéu ¢6 thé khing dinh @ng cll vién A sé thu duge nhiéu
phidu hon Ung ¢t vién B khi bau c that hay khong?
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C6 ¥ kién cho rdng hoc sinh truing THCS A hoe mén
Toan t6t hon hgc sinh trusng THCS B, song lai ¢6 ¥ kién
chua nhat tri.

Cé ¥ kién cho rang tinh trang dao diic ca thanh thisu
nién phu thuge vao hoan cénh gia dinh, nhung lai ¢6 ¥ kién
chua tan thanh v.v...

Vay y kién nao 1a ¢6 co s8, ¥ kién nao duge ch4p nhan?

Bai todn dit ra la khi ¢6 hai tinh huéng (hai gia thiét) vé
mdt vin dé nao d6, yéu ciu ching ta phai chon 14y mét va
loal b6 mét trén cd s§ théng tin tir mét miu dai digén. Di
nhién, yéu ciu la chon tinh hudng nao dé kha nang ding cao
hon, khd ning sai thap hon. Yéu cdu nhu vay la hop 1y va
ludn eé cdu tra 18i. T4t nhién, khong thé yéu ciu cho mdt cdu
tra 161 ding hoan toan, khéng méc sai 1dm nao, khi ma théng
tin clia chung ta chi 1A mét m&u dai dién, vita khong day du,
vla chita sai s6.

Vay, vil yéu cau nhu trén, trong hai tinh huéng dua ra
déu c6 kha ning sai thi ching ta vin ci phai chon 18y mét va
héy chon tinh huéng no ¢é kha ning sai it hon.

Thuec ra diy 1a bai toan hay chon mét quyét dinh khi ma
thong tin duy nhat ta c6 1a théng tin khéng nhitng khéng day
dG ma cdn chita thang tin nhidu. D6 1 bai toan hay gip trén
thyc t& trong tu nhién, xd hoi va trong cude ddi cha mbi
ngudi. That 12 khé khin khi phai chon mat quyét dinh dua
trén thong tin khong ddy dd. Doi héi chon mét quyét dinh
hoan toin ding la doi héi khong thyc t& Hay cd géng chon
quyft dinh ndo dé khi nang ding cao nhit, kha ning sai
thap nhat,

Dé& cho tién, mét trong hai tinh hudng dua ra ta goi 1a gid
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thist H, ¢dn tinh hubng kia goi 1a d&i thiét K.

¥ co ban dé gidi bai toan nay 1a: Chia mién gia trj ¢6 thé
ctia mAiu nghu nhién thanh hai phin 8 va S (tdt nhién
khéng phai chia tuy y, nhung chia thé& nao, ta sé dé cap tdi
sau) va thuc hién theo quy tic sau:

_ Né&u miu (Xy..., X,) € S thi ta bac bo H (do d6 tam
chap nhan K)

_ N&u miu (X,,..., X,) €S thi chua ¢6 ¢o s bac bo H (do
46 tam chap nhan H va béc bé K).

Quyét dinh nhu vay cho dén khi nao c6 thong tin méi.

Lam theo quy Léc trén sé pham phai hai sai 1am:

— Sai ]4m loai I: Bac bé gia thiét H, nhung thuc t& H ding.

_ SailAm loai IT: Chap nhan gia thiét H, nhung thuc té& H sai.

Tt nhién ta mong mudn chon gia thiét nao dé cue tidu
¢4 hai kha nang pham sai 1im. Nhung khi ¢ mau n cd dinh,
trong Thong ké Toan hoc dé chi ra rang: bal todn khong ¢b
151 gidi. Vi vay, ngudi ta khéng ché sai 1am loal I va cuc tidu
kh& nang pham sal 14m loai II, nghia 14 ngudi ta cho irudc
mdt gidl han trén a cia xac sudt pham sai 1am leai T («
thudng nhd) va bai todn dua dén 1a: Hay chon gia thiét nao
(tic lachon S =7) dé sao cho:

1". Xac sufit pham sai lam loai I khong vugt qua a.

2* Kha ning pham sai 1am loai IT dat cue tidu.

$§ o dude goi 1a mitc ¥ nghia caa bai toan.

Mién S 1a mién bac bd H, dude goi 13 mién tiéu chudn.

Nhu vy, khi phét biéu bai ton ki¢m dinh gia thiét, ta
phaichiro H, K, a.

103



Cau tra 151 cho bai toan chinh 12 mién bac bd H hay mién
S 1a mién nao. (Luu y ring mién § phai thda méin hai yéu
cau 17, 274 trén. Tai sao tim duge mién S nhu thé, vige ching
minh mién S phii théa man 1" va 2" sé khéng dit ra & giao
trinh nay. D6 1a ¢dng viée clia cac nha toan hoc. Chiing ta chi
can hiéu cach dét bai todn va biét dung chiing 1a duge).

II.4.2. Kiém dinh gia thiét vé gia tri trung binh

H# o
H: p=p,/K < H>Hos &
(EX = po) H < Ko

Gid tri trung binh p chua bidt, g 1a mot gia tri da cho.
Viét nhu trén thuc chit 13 ta c6 ba bai toan kiém dinh gia
thiét v€ gia tri n cdn tim. Cau trd 13i (mién bac bd gia thiét S)
dd1 véi ba bai toan tuong dé1 gidng nhau, cho nén dé tranh
lap lai, ching ta xét cung lic ca ba bai toan. (Cing qua dé
ban doc rit ra cdc nhan xét vé sy gifng nhau, khac nhau
ciing nhu quy luat cua ba mién tidu chuén tudng ing vdi ba
bai todn dang trén. Cé duge cic nhin xét trén ban doc sé
thdy viée nhé va suy ra cac mién tidu chuan xuit hién & muc
I1.4 nay (gdn 30 mién tidu chuén) s& don gian hon).

D& gidi ba bai toan trén, ching ta lai phén chia thanh ba
trudng hgp gidi (Cach phéan chia hoin toan tudng tu nhu
trong ude luong khodng cho gia tri trung binh):

a) Néu DX = o di bigt. Gid thict X o6 phén phéi chudn
hode ¢ mau n di lon

Céu tra 16i cho ba bai toan trén 1 ba mién tiéu chuin
tusng dng nhu sau:
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)_(‘Uo o
8, = | - ‘2u[-2— (IL1)
Jn
S, = X;“ﬂ >u(a) (I1.2)
o
S, =4 X—;“—Os_—u(a) (IL.3)
| Vn

b) Néu DX chua bist. X c6 phan phoi chudn

Khi d6 ba mién tidu chuén tudng fng 14 (néu diung s thi

S s
\/; n-1
X —pg o
S, = | < lztn_l (E} (L4
Jn
% _
S, = -é—“"ztn,l(a) (I1.5)
Jn
8y=1 2B < @ (Lo
=
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¢) Néu DX chua biét, gid thiét X chuén khong c6, nhing
cd mau n di lon

Khi dé, cling nhu ude lugng cho p, ta st dung trudng hop
~ Mg

5
Jn

S, ={Ju12u(%] } (IL.7)

Sy ={uzu(a))} (I1.8)
S

a) bing cach thay o bdi . Ky hidu u = , ta nhan duge:

g ={us<-u)} (11.9)

Nhan xét:

- Céc mién tiéu chudn dugc chi ra d trén thda man hai yéu cdu 17, 2
cla bai toan ki€m dinh gid thiét. Véi mirc dd cla giao trinh ching ta phai
cdng nkan diéu dé. (Thuc ra véi cac két qua vé xac suit dude trinh bay &
chudng | ching ta sé& chitng minh dudc yéu cau 1°). Thay che viéc chiing
minh cac §, théa man 1" va 2, dudi day chung ti sé trinh bay v tudng déi
thudng cla viéc bac bd gia thiét:

Trong xac sudt, ta da biét rAng mét bign c6 xay ra vdi xac suat nhd
van co thé xay ra. Nerng trong mét s8 tinh hudng cu thé bign ¢& v8i xac
sudt Idn lai khéng xay ra ma X8y ra bién cd vai xac suit nhé la mét diéu
khong binh thuéang. Chang han, em Z nao 5 dugc moi ngudi néi ia hoc
giéi, Khi d@é, kha nang Z bj trugt 15t nghiép s& nhd, chang han 10%. Nhu
vay, néu gia thiét Z hoc gidi ia dung thi bién ¢6 Z bi trugt tét nghiép xay ra
chi vai xac sudt nhd, Néu bién cé nay xay ra (tlrc & Z bi truat 6t nghiép),
dé s& 12 diéu khéng binh thutng. Do do, ching ta phai nghi ngd tinh ding
dan cla cac gia thiét va danh tam thdi bac bd nd cho d&n khi cé théng tin
mdi. (Ban cé thdy quyét dinh nhu vay 1a hop Iy hay khdng?). Quyét dinh
nhu vay ciing s& cé kha nang oan cho Z, nhung kha nang d6 nhd, chi |
10% (chinh la kha nang ta pham phai sai lam loai 1),

Xét bai toan: H: u = p / K > iy 5 a {Ing vdi trudng hop a), mién S
sé& la 8,(11.2). Vd&i gid thiet X c6 phan phdi chudn, theo 11.2.4 ta cé
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2 2

= .l © e e , . o}
X =N| ;= |. Néu gia thict u = p, dung thi X =N i— |. Theo

K " Ho 0

k&t qua v& phan phdi chudn (xem 1.9.3 cong thitc (1.9) hoac céng thifc (2)
phu luc 1) ta cé:

X—q

P 27Ho ulo) =
_G_
Jn

hay P(S, / trong tinh hudng 1 = ug) = @

Nghia la: xac sudt {bac bo H: u = po, nhung thuc ra H dung} la «,
hay thda man yéu cau 1",

Nhu vay, néu H dang thi mién 8,(11.2) s& x4y ra v8i xac sudt nhd
bing a, cho nén néu thdy mién 8;(1.2) x4y ra thi ching ta phai nghi ngd
tinh dong d4n cla gia thiét H. Ban doc hay hiéu ky nhan xét va cach gii
thich che mién S, nay, d& c6 thé tu gii thich tinh hgp ly cho tat ca cac
mién tidu chudn khac trong muc il.4,

Tuong ty nhu vay cho cac mién S,(11.1), S,(11.3) va c4c truding hgp b}, c).

_ Céc bude thuc hién bai toan kiém dinh gia thiet gbm:

* Nhan ra bai toan kidm dinh gia thiét (mot déu higu rit
rd la bai toan cho mitc ¥ nghia o).

~ * Nhan ra gid thiét H, d6i thidt K (vi H dé duge xac dinh
duy nhét, cho nén chi con viée nhan ra d61 thiét K. Can cud
vA0 cAu hoi clia bai toan dé xem d6i thidt nao can dude chon).

* Nhan ra trudng hop giai (giong nhu da lam trong bai
toan udc lugng khodng).

X - 5 -
al hoac tinh X, § va

* Cho mAu — tinh X vi u=

5o

— i

N

(tuy trudng hgp).
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* V6t mitc ¥ nghia o da cho, tra bang tim u[%), u(a)

hodce t, | (EJ, to1{o) (ty trudng hgp).
2

* So sanh (cdn ct vao mién tidu chuin S oda bii toan),
r0i rit ra két luan (dua vao mién S x8y ra hay S xay ra).

Vi du I1.10: Trd lai vi du I1.7.

Tit wée lugng diém nhan duge, c6 thé két luan chiéu cao
trung binh cida cic em lda tudi 1én 10 & néng thén DBBB cao
hon 137¢m; cao hon 137,5em dugc khéng (xét véi mitc ¥ nghia
a = 0,05)?

Giai:

Bai toan cho mite ¥ nghia o = 0,05. Bai toan quan tim
dén chiéu cao trung binh. Do d6, diy 1a bai toan kiém dinh
vé gia tri trung binh EX. Theo cau hoi cla bai, ta cAn xét hai
dé1 thiét EX > 137 va EX > 137,5. T4t nhién, gia thidt duge
xac dinh la ddu bing: EX = 137 va EX = 137,5. J day DX = 9
dd biét, X chuédn cho nén ta dung trudng hop a), mién tidu
chuin cin dung 13 S,. Ta tinh duge X = 137,83cm.

H:EX=137/ K: EX > 137; «=0,05

. 137,83-137
3

J75

2,396 > 1,65 — mién S,(I1.2) x3y ra — bac bd H: EX = 137,
chép nhan EX > 137cm.

H:EX=1375 / K: EX > 137,5; o =0,05

= 2,396 ; u(0,05) = 1,65
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_ 137,83-137,5
v- 3

J75
chép nhan EX = 137,5; chua ¢6 ¢o sd chdp nhan EX > 137,5 cin.
Nhu vay, udc lugng diém cho EX 12 137,83cm, 16n hon 137
va 16n hon 137,5 nhung diing tiéu chuén toan hoe, véi mitc y
nghia a = 5% ta két luan EX bang 137,5cm va EX > 137cm.

= 0,953 < 1,65 mién S, (I1.2) xay ra —

I1.4.3. Kiém dinh gi3 thiét vé ty 1&
Goi p 1a P(XeA) hodc 1a mét t¥ 18 nao d6 (gia tri thuc p ta
chua biét).
P# Po
H: p=po / K:<p>p0;a
P <Ps
Po 12 mdt gia trl x4c suit dd cho (0 € py < 1).

Gia thift cdn ¢6 1a n &4 16n. T¥ mAu di cho ta tim dudge

a1 » ca e N « 3 « _m ..
s0 14n x4y ra bién ¢d A 14 m. T d6 nhan duge p' = — va tinh
n

p*_Po
\}po(l_po)

ba bai toan trén la:

S, = {\u| > u(%)} (IL.10)

S,={u>ufa) } (II.11)
S,={u<-ua)} (I1.12)

dude u= .J/n . Ba mién tiéu chuén tuong ing voi
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(B¢n day ching ta da nhan ra su giéng va khac nhau ciing nhy quy
luat cda cac mién tiéu chuén nay. D8i v8i ba mién trén ta chi ¢in nha

u= L——-po—\[ﬁ Tl d5 ta suy ra cdc mién S, Cac budc lam tugng

P (1- pg)

t nhu phén trude, chi khac la khdng phii nhan ra trudng hgp gidi {vi chi
c6 mét trudng hap), vide tinh X dugc thay bdi tinh p').

Vi du I111: Nghién ctiu vé doi sng ctia dan tée § cac
VUng sau, vung xa, tiéu chi duge khio sat 14 ¢6 nha vé sinh
hop quy cach va ¢6 nude mua hodc nuée gigng dé diing. Didu
tra bing cach mdi huyén chon ngiu nhién 1/3 & xa, mdi x4
chon ngau nhién 1/3 s6 thén, méi thén chon ngiu nhién 1/3
s hd gia dinh. Ta nhan duge mau dai dién sau: S§ hd gia
dinh duge diéu tra 12 180. 86 hg ¢6 nha vé sinh hop quy céch
14 124, s h6 ¢6 nude mua hoge nude gidng dung 1a 146.

a) V4i mitc ¥ nghia a = 0,10 c6 thé k&t luan ty 16 cac hd gia
dinh ¢6 nha vé sinh hgp quy cich nhd han 70% hay khéng?

b) Véi mic y nghia o = 0,05 c6 thé két luan ty 18 cac h
gla dinh cé nude mua hosic nudc giéng dung 16n hon 80% hay
khéng?

Giai:

R& rang theo d€ bai, ta thdy ngay day 14 hai bai toan kiém
dinh vé ty 1& véi1 déi thiét K < 0,70 va K > 0,80. Cu thé:

a) Gol p la ty I& céc hd gia dinh dan tée & viing sdu vang
xa ¢0 nha v¢ sinh hop quy céach.

H:p=0,70 / K:p<0,70 ;a=0,10.

p = 1_23 =0,689 > u= M_Jlgo =-0,322

180 J0,70. 0,30

u(0,10) = -1,28 So sanh: — 0,322 > ~1,28
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Mién 8_3(2) (I1.12) xay ra nén ta chdp nhén p 1a 70%.

b) Goi p 12 ty 1& cac hd gia dinh dan téc § vang siu vung
xa ¢6 nudc mua hodc nude giéng diung. Ta cb:

H: p=0,80/ K: p>0,80 ; a=0,05

p*: ]_"}_6_ =0,811 > u= M .+/180 = 0,369

180 J0,80.0,20

u(0,05) = 1,65 — 0,369 < 1,65.
Mién S,(11) (I1.11) xdy ra nén ta ch&p nhén p 1a 80%.

Il.4.4. So sanh hai gia tri trung binh

Day la bai toan dude diung kha réng rai. Mdi khi can so
sanh hai tap hoac hai bién, ddc trung diu tién thudng hay
duge dung chinh 1a gia tri trung binh. Gia sl ta c6 hai gia tri
trung binh p,, p, chua biét.

My # Ho
Hipy=p, / K<U1>M2;a
(EX = EY) My < My
Dé gidi quyét ba bai todn kiém dinh nay ching ta cin cb
hai miu duge rdt ra ti hai tap hoic hai bién tueng Gng. Hai
mAu nay duge rit ra mdt cach doc 1ap vdi nhau. (Vi vai tro
1, Mp 14 nhu nhau cho nén bai todn 3: p; = pp / iy < Hp €O thé
dua vé bal todn 2 p; = mofiy > e bang cach thay ddi tuong
{ng). Gidi quyét ba bai toan nay chung ta co 5 truong hop
gidi. Ba trudng hop dau duge phén chia va nhin biét quen
thudc nhu trong bai toan ude lugng khoang hay kiém dinh
gia thist déi véi gia tri trung binh.
a) Néu DX = o/, DY = o,? dd biét. Gia thiét X, Y c6 phdn
ph6i chuin hodc ¢d miu ny, n, du 16n.
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Khi d6 ba mién tiéu chuan tuong ting la:

u (%J (11.13)

v

8,

1
o
b

IV

ulo) (I1.14)

o
[X]
f
[2=]
o]

—ufa) (I1.15)

I
o
o

S3

b) Néu DX, DY chua biét. Gid thiét X, Y ¢6 phén phél
chudn. Hon nita ddi héi DX = DY.

Khi dé:
¢ X-Y . J@oy +ny -2)nyng
\/nlsi + s’ yny + 1y
va
S, = {|t| >ty n o (%J} (I1.16)
S = {t2 t, . (00} a1.17)
8= {15 =ty . o(0) } (1.18)

¢) Néu DX, DY chua biét, X, Y khong tudn theo phén phét
chudn, nhung ¢d méu ny, iy du lon
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Quay vé trudng hgp a) vii:

S, = {lu\ Zu[%]} (1.19)

S,={uzu} (11.20)
S;={u<—uo}} (I1.21)

Cac mién tiéu chudn tr (I.13) d&n (11.21) déu théa man hai yéu cau
1" va 2 clia bai toan kiém dinh gia thiét.

Néu gid thiét H ding thi cac dai lugng u hodc t & trén s& c6 phan
phdi chufin hosic phan phdi Student (xem 14.2.4c), do d6 cac mién S, chi
xay ra véi xac sudt a nhd, cho nén thdy S, xay ra ching ta nghi ngd H,
dan dén viéc bac bd H.

Cac budc thyc hién hoan toan tuong ty nhu kiém dinh gia tri trung
binh p = p,, chi khac & khau: cho hai mau ta phai tinh X, Y hodic X, Y
va s, S,

Vi du I1.12: Dé d4nh gia két qua hoc tap mon Van -
Tiéng Viét cha hai trudng THCS A va B khéi 16p 9, ngudi ta
14y ra hai mau dai dién tit k&t qua thi kiém tra chit lugng do
Quén t& chite:

Trudng A: n, = &0 X =65 s, = 1,0

Trudng B: n, = 100 Y =70 s,= 1,2

Gia st diém thi X, Y cta hai trudng déu c6 phan phéi
chuén va DX = DY.

a) Véi mic § nghia « = 0,05 ¢6 thé két luan trudng B c6
k&t qua thi mén Vin - Tiéng Viét tot hdn truong A hay khong?
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b) V61 dg tin cdy 95% co thé néi diém trung binh trudng
A cao nhat 12 bao nhiéu, trudng B thdp nhat 1a bao nhisu?
Gidi:
a) Nhan ra ngay diy 1a so sanh hai gia tri trung binh véi
H: EX=EY/K:EX<EY:q-= 0,05
Ta phdi dung trudng hop b) dé giai. Mién titu chugn 1a
S4(11.18).
Vay:

(= 6,5-17,0 V(80 +100~2).80.100

J80.1+100.1,22 /80 +100

Tra bang ta dudge t,,4(0,05) = 1,66
— 2,97 <—1,66. Mién S,(I1.18) x3y ra —

Ta bac b EX = EY v chdp nhan EX < EY, tic 13 ¢6 thd
két luan trudng B hoc mén Van — Tiéng Viét t6t hon trudng A.

=-297.

b) Cau hét nay lién quan téi ddu mut cla wde luong
khodng cho trung binh. Ta dung khoang b) vi DX, DY chua
biét; X, Y c6 phan phéi chuin.

Tra bang ta dude t,6(0,025) ~ 1,99; te0(0,025) ~ 1,98

Vdi d6 tin cay 95% diém trung binh trudng A cao nhat 1a:

1
6,5+199 ——= = 6,724;
V79
Con diém trung binh truong B thap nhat 13

1,2
7-198 /= ~6,761.
V99

Vi du IL13: Nghién citu trong lugng ciia tré em lda tud: 1én
10 d thanh ph& va néng thén, ta ¢6 hai miu dai dién nhu sau:
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Khoang trong

. N . N ? 0 . >
uena X, Yikg | < 55| 1359 (38:41) | [41:44) | [44:47) | [47;50) | [50:53) | > 53

Sdtré em
8 13 ¥ 15 12 8
thanh phé 0 2 2
S6 tré em
1 12 15 10 3 0 0
ndng thon 5 0

a) V& muc ¥ nghia a = 0,05 ¢6 thé néi trong lugng trung
binh cta tré em lga tudi 1én 10 & hai ving ¢é nhu nhau
khong hay viing nao lén hon?

b) O lta tudi nay ta xem trong lugng > 50kg 1a dién thita
cin, ¢ nguy cd béo phi, con trong lugng < 35kg 1 dién thiéu
cin, ¢ nguy co suy dinh dudng. Tit s8 liéu trén b thé két luan:

— Ty 18 tré em 1én 10 ¢ thanh phé ¢6 nguy c¢d béo phi cao
hon 25% hay khéng (véi mic ¥ nghia o = 0,10)?

— Ty lé nay thap nhat 12 bao nhiéu % (v6i dd tin cay 0,90)?

— Ty 18 tré em 1én 10 & nong thon thude dién thi€u cin
12 bao nhidu % ? C6 thé noi ty 18 nay nhd han 10% hay khéng
(v6i o =0,10) ?

Giai:

a) Ddy 13 so sanh hai trung binh EX, EY. Theo dé bai ta
lan ludt giat hai baj toan sau:

H: EX=EY / K: EX#EY ;a=0,005.

Né&u chap nhan EX = EY thi bai toan ditng lai. Néu chip
nhan EX = EY thi ta cAn lam tiép bai toan thd hai véi déi
thiét chon EX > EY hoic EX < EY. Ta cén cif vio d6 16n cia
hai ude lugng diém X va Y. Tinh ra ta thdy X > Y cho nén
ta chon dé1 thiét EX > EY.
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Song cé hai bai toan cdn phai 1am néi trén, khi tinh X,
Y tathdy X > Y, do d6 c6 thé chon ngay bai toAn

H: EX=EY/K: EX> EY; a = 0,05.

DE giai cac bai toan so sanh hai trung binh nay ta ding
trudng hop ¢) vi DX, DY chua biét, khong c6 gia thiét chuén,
nhung n; = 78, n, = 55, ¢6 thé tam ch&p nhéan la da lén.

Tinh toan ta duge:

n, = 78; X = 46,577 ; s, = 4,6569 ; §, = 4,6870.
n, =55; Y = 40,809 ; s, = 4,076 ; §,= 4,1135.

H: EX=EY/K: EX>EY; a = 0,05; u(0,05) = 1,65
Mién tiéu chuén thich hop 12 mién S,(I1.20).

w= 46,677 - 40,809 ~ 7,51 > 1,65.

J4,6872 , 411357
78 55

Mién S,(I1.20) xdy ra — Ta bac b EX = EY va ch4p nhan
EX > EY. Vay trong lugng tré em 1én 10 4 thanh ph& 16n hon
é noéng thén.

b) Goi p, 14 ty 18 tré em béo phi & thanh phé. Ta cé:

. 20
=22 -0,2564
P1=7g

H:p,=0,25/K:p, > 0,25; a = 0,10; u(0,10) = 1,28
0,2564-0,25
u e ——

J0,25.0,75

Mién Sz (I1.11) x3y ra nén ta khéng chdp nhéan p, cac
hdn 25%.

Ta cé: .N78 = 0,151 < 1,28
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Vi db tin chy 90% c6 thé néi ty 1¢ tré béo phi p, thép
nhat la:

J0,2564 . 0,7436

J78

Goi p, 12 ty 18 tré 1én 10 6 nong thén thude dién thidu

0,2564 — 1,65.

=0,1861 = 18,61%.

cin. Ta cd:

5

== =0,0909 = 0,091.
P2 =55

Ta ude lugng cho p, 14 9,1%.
H:p,=0,10 /K:p,<0,10; a = 0,10; u(0,10) = 1,28

Ta oo u= 2091010 m = 09905 1,28.
JG,1.0,9

Mién S3(I1.12) xdy ra nén ta khong chdp nhan ty 1é
p, nhd hon 10% mac da udc lugng diém cho né 1a 9,1% nhé
hon 10%.

Trd lai bai toan so sanh hai gid tri trung binh. Ba trudng
hop giii da trinh bay trén doi héi cac gid thiét vé tinh chuin,
vé phuong sai (da biét hodc bang nhau) va cd mau lén, do 46
khé ding. Vi vay, ngudi ta da xdy dung ldp céc tiéu chuin
phi tham s8, ma d6i véi 16p nay céc gia thiét trén khong doi
héi, do d6 dé dung. Dudi day gidi thiéu hai tidu chuin dai
dién trong 18p tiéu chudn nay.

d) Tiéu chuén phi tham s6 Mann - Whitney

Dinh nghia hang (Rank):

Gia U ta c6 diy s6 Lidu X,, Xg..., X,. Ta sdp xép ching
theo thd tu ting ddn: X3, € Xp £ . - . £ X
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— Néu trong day, phan ti Xg ding mot minh (khéng c6
g14 tri nao trang véi né) thi Rank (xg) = 1.

— Néu ¢6 hai gia trji trang nhau: Xy < X = Xgayy < Xag)

thi Rank (X(i)) = Rank (X(ii-])) = E(l +1+ ].).

— Néu ¢6 ba gi4 tri trung nhau:
iy < X = Xgan = Xguny < Xgag)
thi;

Rank (x4) = Rank (x4+1) = Rank (Xgagy) = -;: +i+1+i+2).

~ Néu c6 4, 5,... cac gia tri trung nhau thi cach xac dinh
hang duge 1am tuong ty.

Gia st ta ¢6 hai miu: x,, Xp o+ X VAYL, Vo .., Yn,
dugce rit ra mot cach dée 1ap v6i nhau t hai t4p ho#e tit hai
bi&n nao dé.

H: EX=EY / K:EX #EY;a

(Trong tiéu chudn phi tham s§ gia thiét H thudng dude
phat bidu 1a: Hai miu thuin nhdt, do @6 d8i thiét K 1a: Hai

méu khéng thudn nhat. O dday khai niém thudn nhat chi
tuong duong véi sit bang nhau clia hai gia tri trung binh).

Céc budc gidi bai toin nay nhu sau:

— Gop hai miu thanh mét méu chung véi s phan td
n=n; +n,

~ Tinh hang ctta m&i phén ti trong miu gop.

— Tinh téng hang etia cac phén t thude titng miu:
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i ]

n,(n, —1)

—Tinh: U,=nmngt 2 -R,
U, =nn, + _____nz(nzz —b R,

—~GoiUla U, hodc U,. Tinh:
ny Ny n, ny(n; +ny +1)

12

BEU= :DU =

Mién tiéu chuin cua bai toan:

s{‘gfﬁ%—m > u[%) } (11.22)

Pidm hay nhét trong tiéu chudn nay |4 céc tac gia da tim dugce phan phdi
clia U, 46 |a phan phdi gan chudn véi tham s8 EU va DU nhu trén. TU két qua
nay din dén mién S s& la mién xdy ra vai xac suét nhé o. (Trd lai nhan xét &
11.4.2).

Vi du I1.14: Thoi gian tu hoc trong mot tuadn ctia 12 sinh
vién khoa A va 15 sinh vién khoa B duge thong ké lai nhu
sau {don vi: gid);

Khoa A: 18 15 24 23 30 12 15 24 35 30 18 20

Khoa B: 19 18 24 25 30 36 28 25 30 12 14 28 22
28 20

Véi mic § nghia o = 0,02 thit xem thoi gian tu hoc cua
sinh vién hai khoa thuc chit ¢6 nhut nhau khéng?
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Gidi:

Day la bai toan so sanh hai th&i gian tu hoc trung binh.
Trudng hgp a), b}, ¢) déu khéng thich hgp. Ta chi ¢6 thé dung
tiéu chudn Mann - Whitney, Goi T,, Ty 12 thdi gian tu hoc
cla sinh vién khoa A va khoa B.

H: ET,=ETys / K: ET, = ETy; a=0,02

Thuat todn trinh bay trén 1 dung cho may tinh. Con khi
tinh todn bing tay, ta thay ddi mét chiit: SAp xép ting miu
riéng theo thit ty, nhung khi tinh hang thi tinh hang trong
méu gdp, sau d6 tinh tdng R, R; sé dé dang hon nhidu.

Ta Rank (té)) Te Rank (tg))
12 1.5 12 1.5
15 4.5 14 3
15 4,5 18 7
18 7 19 9
18 7 20 10,5
20 10,5 22 12
23 13 24 15
24 15 25 17.5
24 15 25 17.5
30 23,5 28 20
30 235 28 20
35 28 28 20
R, = 151,0 30 235
30 23,5
36 27
R, = 2270
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n; =12;n, =15

U=U, =125+ 212 _151 =107
EU = 12.15 - 90, DU = _]_'_2L28_ = 420 = (20,49)2
9 12
|107-90]
L —1=0,83; u0,01)=2,33
20,49

0,83 < 2,33 - mién S{AL22) xay ra — Ta chip nhan ET, =
ETg, tic 13 thdi gian tu hoc cha sinh vién hai khoa thye chit
14 nhu nhau.

e) Tiéu chudn Wilcoxon

Ta vin xét bai toan kiém dinh gid thigt H va déi thiét K
nhu trudng hop Mann - Whitney, nhung d8i véi hai méu phu
thudc (hai miu cho theo tiing cip tuong ing véi nhau).

Gia st ta cé hai mdu  x, Xy, . . ., Xn
Vi Yoy « - o Y0
H: EX=EY / K:EX #EY; «
Cac budc lam nhu sau:
—Tinh hidud,=x—-y,; i= L,n
Loai bd cac gia trid; =0, goin* 1A cdc s6 d; = 0.
— Tinh Rank {|d;|} trong &' n" gia tri khac 0.

Tinh T* = dZORank“di\}; T = dz Rank {jd;}}
fud > 1d; <0

Goi T 1a T*hoic T .
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n'(n* +1}2n* +1)
24

4o+
—Tinh:ETz—n—(—n‘lil—) DT =

Mién tiéu chuin cin tim:

S = { '—%iﬂ > u(%]} (11.23)

Giai thich vé y chung minh: Tuong ty nhu théng ké U, véi n* > 8 tac
gia chiing minh duge ring T c6 phan phéi chudn, suy ra mién S(I1.23) chi
x4y ra véi xdc sudt nhé a. (Trd lai nhan xét 6 I1.4.2 trang 106 — 107).

Vi du IL15: Goi X, Y la ning suit theo gi8 cua céng
nhan trude va sau khi duge nang luong. Mt méu ngiu nhién
tu 20 cong nhén cho ta ké&t qua sau:

Céng nhan| A B c D E F G H | J
X a0 83 70 64 85 86 91 66 72 | 60
Y 88 87 73 69 84 86 94 68 76 | 55

Cdng nhan| K L M N O P Q R S T
X 75 84 71 80 70 85 65 75 75 | 65
Y 76 86 72 90 75 83 75 82 70 | 67

V6i mic y nghia o = 0,05, hdi vigc nang ludng ¢6 tac
dung lam tang nang suét cta céng nhan hay khéng?

Giai:

Ta nhén thay s6 lidu duge cho theo ting cip tudng ung;
(S0 sanh gid trj x v y tudng Ung véi mdt cdng nhin sé cho ta
thong tin ting, giam ning suit cla céng nhin nay. Nhung
18y gia tri X cta B so vdi g1a tr1 Y cua D thi v6 nghia, ching
cho thong tin gi). Vi vay, trudng hgp thich hgp duy nhat 1
tidu chudn Wilcoxon.

H: EX=EY / K: EX2EY,a= 0,05; u(0,05) = 1,65
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d; Rank {‘dll} d; Rank {‘dl‘}
2 6 -1 2
-4 11,6 -2 6
-3 9,5 -1 2
-5 14,5 - 10 18,5
2 -5 14,5
0 2 6
-3 9,5 - 10 18,5
-2 6 -7 17
-4 11,5 5 14,5
5 14,5 -2 6

Dé tinh Rank {‘d,|} ta lam nhu sau:

jdi | = 1 ¢6 3 gia tri, x8p thit 1, 2, 3 — Rank {jd;]} = 2.

|d; | =2 c6 5 gid tri, xép thit 4, 5, 6, 7, 8 —» Rank {|d;[} = 6.
|d; | = 3 c6 2 gia tri, xép thit 9, 10.

id; | =4 c6 2 gia tri, xép thit 11, 12.

|d, | = 5 c6 4 gia tri, x8p thit 13, 14, 15, 16.

|d; | =7 c6 1 gia tri, xép thf\I 17.

|d;| = 10 ¢6 2 gia tri, x€p thit 18, 19.

n"=19.
T=T"=6+2+145+6+ 14,5 = 43.
ET = .1_9_@ =95 DT = w =617,5= (24,85)2

4 24
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43 -95
— |——-—| =2,09> 1,65 = u(0,05)
24,85

Mién S(I1.23) xdy ra — Ta bac bé EX = EY va chap nhan
EX = EY.

Nhan xét: Trong hai tiéu chuén phi tham s& Mann ~ Whitney va
Wilcoxon, ta chi cé mét déi thigt EX = EY. Do d6, néu da chdp nhan EX = EY,
dé so sanh EX > EY hoac EX < EY ta cin cif vao hai Ui luong diém X va
Y .Néu X > Y thikét luan EX > EY, néu X < ¥ thi két luan EX <EY.

Ap dung vao bai toan nay, r5 rang X < ¥ (vi trong 19 gia
tri thi c6 13 gia tri x; < y, (d; < 0), chi ¢6 6 gia tri x, > y; (d; > 0),
cho nén ta két luan EX < EY, nghia 14 v& trung binh thi ning
sudt cia cong nhén cb ting 1én sau khi ting luong.

I1.4.5. So sénh hai ty 1& (hai xac suat)
Goi p 12 P(XeA) hodc p 1a ty 18 nao d6. p,, p, 12 gia tri

ctia p tudng tng & hai tép hodc hai bién nao d6 (tat nhién P1
P2 Chua bié’t).

P1L # De
H:p,=p,/ K<P1>P2; a
P1 < P2

Gia st ta c6 hai miu véi ¢d méu n,, n, da 16n. T d6 ta
xac dinh duge m,, m, 13 s8 14n x4y ra bién ¢6 A trong hai miu
d3 cho.

Tinh:
m _my
U= N, Ny - Py —Pg '
ml +m2 1_m1+m2 "131 +n2 Jp*(l"p*)-(i'i"l_)
n; +n, n; +n, ny.ny n; Dy
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trong d6: p,, p, la hai uéc luong diém quen thudc, con
. m; +m
pr =10 2
n, +n,
Hai biéu thic trén tuong duong nhau, nén ban doc ¢6 thé
tuy ¥ chon dung mét trong hai bidu thie dé.

Céc mién tidu chuén tudng Gng la:

S, = {|u| > u{%]} (I1.24)

8,={ uzu() } (11.25)
Sy={u<-ula)} (11.26)
Vi du I1.16; D& tham do ¥ kién cha nhén din vé mét
didu khoan nio db, ngudi ta chon ra hai miu dai dién & thanh
thi v 6 néng thon.
& thanh thi: n, = 500; m, = 320 y kién tng hé.
3 néng thén: n, = 400; m, = 300 y kién Gng hd.
Véi mic ¥ nghia o = 0,05 ¢6 thé k&t luan ngudi dén & nong
thén 4ng ho didu khoan nay cao hon & thanh thi hay khong?
Gidi:
() day khéng thé 14y s8 ngudi tng hd dé so sanh dugc vi
16 khong thude mé hinh ctia bai toén nido ma ta da xét. D&
tra 151 cAu héi dit ra ta ding ty 18 nguoi ung hd. Goi p, va p,
1a ty 1& ngudi Gng ho 6 thanh thi va 6 nong thén tucng tng.
H: p,=p./ Kip <pn; =005
320 300

Tacd: u= 500 400 =—3,55.
620 900

( _%) 500.400
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- 3,55 < -1,65 —» Mién S,(I1.26) x4y ra — ta béc bd
P. = Py va chép nhén p, < p, nghia 13 ¢6 thé néi nguoi din ¢ néng
thon Gng hd diéu khoan nay cao hon ngudi dan & thanh thi.

I1.4.6. Tiéu chuan phil hgp y*
Bai toan dit ra nhu sau:

Ta c6 k ty 18 cho trude p,, p,, ..., Dy

k

2.p; = 100% = 1 (Khac véi cc tinh hubng da xét trude

i1
day, cac gia tri p, dd biét, khong phai tim nia).

Mat khac, ching ta c6 mét miu cd n. Hdi ring sé lidu
mau ¢6 phi hgp véi k t§ 18 da cho hay khong ?

Gia thigt H: S8 ligu méu phi hop véi k ty 1& da cho.

Déi thiét K: 86'liéu miu khéng pha hgp véi k ty 18 da cho,

Dé giai quyét bai toan, cAc budc lam nhy sau:

— T 56 liéu mau ta xac dinh cac tin s§ my, m,, ..., m;

k
> m; =n, trong &6 m, 1a s& lin xay ra tinh hudng tuong dng
i=1

v6i ty 16 p..

k L 2 n 2
- Tl'nh tf;ng: 12 = ZM - iz__ni’:__n
i=1 np; ni_: b
Mién bac b H: S={ y°> 4], (o)} (I1.27)

Giai thich v& ¥ ching minh: Néu gia thiét H ding thi Pearson di
ching minh duge rdng tdng ¥* ¢6 phéan phél dan dén phan phéi XEJ , col

. . 8 L s
nhu z* ¢6 phan phéi Xk-1 - do db mién S (I1.27) sé xay ra chi vdi xéc suat L

(« nho), vi vay thay S xiy ra, ta nghi ngd tinh ding ddn cha H.
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Nhan xét: Tidu chudn nay dudc ding t6t ndu cac tdn s& m, khdng qué
bé (m > 5 ; vi). Do d6 néu trong cac tan s6 m, cd gia tri nao < 5 thi ta gép
tan s6 nay v&i tan &6 lan can (do g5 gia tri p, cing dugc gdp lai tudng (ng)
dé thda man m, = 5; Vi. Sau budc nay sé cho ta gia tri k 1a bao nhiéu, tir 46
ta biét dugce tham s6 ($6 bac tu do) (k — 1) cha phan phdi gidi han.

Vi du IL17: Theo téng két thi truée khi ¢6 Nghi dinh
36/CP ty 1& cac vu tal nan giao théng dudng bd do ngudi di
b6, do xe dap, do m6 td (xe may), do 6 t6 giy ra ¢ thanh phd Z
tuong tng 1a 10%, 15%, 60% va 156%. Sau 3 thang thuc hién
Nghi dinh 36/CP, ¢ thanh phé Z di xay ra 250 vu tai nan
giao théng dudng bs, trong d6 cd 40 vu do 161 cua ngudi di bf,
60 vu do 161 cia ngudi di xe dap, 120 vu do xe may gly ra va
30 vu do 6 t6 gly ra.

a) Véi mitc ¥y nghia a = 0,05 ¢6 thé néi rang sau Nghi
dinh 36/CP nguyén nhén giy ra tai nan giao thong dudng bd
da thay d6i so v6i trude hay khong? Rit ra y nghia thyc tién
gl tit k&t luan nhan duge?

b) Vé&i mac ¥ nghia « = 0,05 ¢é thé néi ty 18 cac vu tai
nan do ngudi di bd va ngudi di xe dap tang 1én, ¢dn do xe may
va 6 td 1a giam di hay khong?

Giai:

a) Ta cé 4 ty 18 di cho va mdt miu véi n = 250, m, = 40,
m, = 60, m, = 120, m, = 30. Cac m, déu > 30 {(vugt xa yéu cau > &),
k =4.

H: 86 liéu mau phu hgp véi cac ty 1¢ da cho, hodc tuong
dudng: Nguyén nhin giy ra tal nan giao thdng dudng b
khong thay déi so véi trudc.

K: S§ litu mAu khoéng pht hgp véi cac ty 1& di cho, hode
tuong dudng: Nguyén nhén gy ra tal nan da thay 481 so véi
trude.
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Tinh téng:

o _ (40-250.0,10) N (60— 250.0,15)2 , (120-250.0,6)° N
250.0,10 37,5 150

+(:-;0-250.0,15)2

=39,0
37,5

Tra bang ta duge xg (0,05) = 7,81.

39,0 > 7,81 —» Ta béc bé H, chap nhian K, nghia 1a s& lidu
méi vé cc vu tai nan khéng pha hgp véi 4 ty 18 da 6 trude
daiy, hay nguyén nhén giy ra tai nan gao théng dudng bd da
thay d6i so véi trude khi c6 Nghi dinh 36/CP.

Tt két ludn trén ta thdy st chuyén bién vé ¥ thitc chap
hanh ludt giao théng & 4 d8i tugng tham gia giao théng
duong b6 14 khac nhau. Dsi tugng chuyén bién nhiéu thi ty 1é
s6 vu tai nan do ho géy ra gidm di, con déi tugng ft chuyén
bién thi ty 1& s& vu tal nan do hg gay ra sé ting lén so vl
tudng quan chung. (Cé ban s& suy ra rang: s6 vu da thay d6i, s6
vu ting 1én, Nghi dinh 36/CP chua c6 tac dung,... Nhung theo
d4u bai thi khéng c6 co 58 nao nghi va suy ludn nhu thé duge.

b) Goi P, Peas Pems Por 18 4 ty 16 tai nan sau Nghi dinh
36/CP do ngudi di bg, xe dap, xe may va 6 td giy ra. 4 ty 1@
thye nay chua biét, ta cin so sanh ching vdi 4 ty 18 da cho.
Ta ¢4 4 bai toan kiém dinh vé t§ 18 vdi cdc mién tidu chuin
(II.11), (AI.12):

Hi: pay = 0,10 /Kyt pgy, > 0,10; & = 0,05; u(0,05) = 1,65.

49 o1
u= 25001 — . ~/250 = 3,162 > 1,65 — Chdp nhan pg > 10%.
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H,: p,a= 0,15/ K, p,e > 0,15 ;0 = 0,05

80 415
w= 250 " /350 = 3953 > 1,65 — Chép nhan
J0,15.0,85
P> 15%.
H:p,.=060 /1 K;:pm <0,60 ;=0,05
120 46
u= 280 fo50 = _ 3,872 < — 1,65 - Chdp nhan
0,6.0.4
Py < 60%.
H;:p,=0,15 7/ K;: p,<0,15 ; o = 0,05
30 015
w= 250 /950 =_1,32 > 1,65 - Chdp nhan
J0,15.0,85
P = 15%.

Chua ¢6 cd 58 dé két luan p,, < 15%.

Qua cic két luan cla cdu b) ching ta cang thay ro 14
nguyén nhan giy tai nan di thay d6i. Xe may va 6 t& s¢ bi
phat nang nén c6 y thitc hon, nhung ngudi di bé va xe dap
chua bi phat nén it chuyén bién. Ta cén tuyén truyén, nhic
nhé hai d6i tugng nay. (Cac s§ liéu mAu & trén chi 14 gia
dinh, cho nén cée két luan riit ra ciing chi mang tinh gia dinh).

I1.4.7. Kiém tra tinh déc lap

Bai toan dat ra la: Ching ta ¢6 hai dai lugng (hai dic
trung x& hoi nao dé) X va Y. Thu xem 2 dai lugng nay ddc lap
vé1 nhau hay ¢6 sut phu thudc 1an nhau.

H: XvayY doc lap.

K: X va Y phu thudc.
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Gia si ta ¢6 mau nglu nhién c¢d n vé 2 bién ngiu nhién X
1

vaY: (x, ¥);i= Ln

(Mdi quan sat cho hai gi4 tri x,, y, tuong Gng véi nhau).
Gia tri cua X va Y ¢6 thé 14 dinh lugng, ciing c6 thé 1a dinh
tinh (chdng han phan loai chat lugng, cac mau sic, phén chia
cac ca thé,..). Gid s bién X nhan r gia tri (hojc r khodng),
bién Y nhén s gia tri (hoiic s khoang). Khi d6, dé gidi quyét
bai toan dat ra, cde bude lam nhu sau:

— Tit méu da cho ta xac dinh s& 1an bién X nhan gia tri
X, bién Y nhén gié tri y,. Ky hidu s nay lang, i= Lr,j=1, s.

Ta ¢6 mét bing gbm r.s 6:

Y ]
X Yo |- | Yo |- - - Y Toéng hang: hgl
X n;, n; N, hgl
X n;, ny n;, hgi
X{11) Iy rlrj N, th‘
Téng cot] cotl cot) cots n
cot)

— Tinh téng theo hang, téng theo cot:
. r
hgi=>ny; cotj=3 n
j i=1

(D& ban doc lam quen véi vige 1y téng theo hai chi s, ta c6:

Téng theo maoi &:
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(my + ..+ + (D + o tng) + o

Hé thitc trén tuong dudng véi:

hgi + hg2 + ..+ hgr

+ (nrl +

= ihgi =n
i=1

ctng =

= - - - Aty h 1 . t j - -
— M1 6 (4, ) ta tinh mdt con 0 bang: ngLeot) Dat con s
n

nay & trong ngodc () d& phéan biét véi con s6 ny; da ¢6 trude do.

— Tinh téng:

hgi.cot)
n.._ —_—
gyl
a8 hgi.cot)
n

ZZ

3 hg‘l cot ]

Mién bac bé tinh dbc 1ap cua X va Y la:

S={x* 2 thayen(@]

(11.28)

L&t gidi vira néu trén |a trudng hop rieng khi dua vé ap dung tiéu chuan
phl hop 72 N&u H dung thi tdng x* cb phan phéi khi binh phudng véi tham sd
(r = 1)(s — 1). Do @6 mién S (I1,28) s& ¢6 xac sudt nhd «. Vi thé, néu S(i1.28)
xay ra ta 8 bac bd H, Thyc hién nhu vay sé thda man yéu ciu 1" va 2" cla

bai toan kiém dinh gia thiét.

N&u ditng t8ng x? dang sau (nhan dugc do khai trién binh phuong va rat

gon t t8ng dau) thi ta bd qua budc 3.
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Vi du IL18: Nghién citu vé sy phu thuge giita dao duc
cha tré ¢ tudi vi thanh nién va hoan canh gia dinh cda ho, ta
¢6 mét mau duge diéu tra ngiu nhién nhy sau:

Hoan canh
gfadoh | 86 hnoacime BS n."‘e Cﬁln c Téng hang

Phan foai da mat ly hén bé me
dao dirc
Ngean 20 15 50 85
Her 8 12 10 30 |
Pham toi 6 9 5 20
Tong cét 34 36 65 135

Véi muc ¥ nghia o = 0,10 ¢6 thé két luan tinh trang dao
ddc clia tré & tudi vi thanh nién phu thude vao hoan canh gia
dinh cta hg hay khéng?

Gidi:

H: Tinh trang dao dic va hoan canh gia dinh 13 déc lap.

K: Tinh trang dao d@c va hoan c¢dnh gia dinh 1a phu

thudec.

DE tinh toan, ta tinh téng hang va t8ng cot. DE 43 phai

13p lai bang s6 1iéu da cho ta diing ludn bang trén.

2

x% =135

152

507

122

62 92

52

20% 10°
+ + + + +
34.85 36.85 65.85 34.30 36.30 65.30

+135 + + -1
34.20 36.20 65.20
= 135.0,0965 = 13,028,
Tra bang ta dugc xf(O,lO) =17,78.
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13,028 > 7,78 — Ta bac bé tinh dge 1ap vi chép nhan
tinh trang dao dic cha tré vi thanh nién phu thude vao hoan
canh gia dinh cua ho.

I.4.8. So sanh nhiéu ty 1&

Trong 1[.4.5. ta d& so sanh hai ty 18. Bay gio ta xét bai
toan so sanh s ty 1é (s = 2).

Goi p = P(A) hodic 13 mgt ty 1¢ nao d6 dang cin nghién cdu.
D1s Py - Ds 12 céc gid tri chua biét clia p tudng Ung 3
s tap hodc s bién.

Hip,=p,=...=p, (822
K: Cac ty 18 khdng nhu nhau.

D& giai bai toan nay ta dua vé ap dung bai toan kiém tra déc lap. Bai
I& khi xét mot ty |& chua biét, ching ta can hai con s& n va m tirc a tap s&
liéu mau s& chia lam hai idp: s& IAn x3y ra bién ¢4 A (m} va s tan khéng
xay ra A, tc 1a xdy ra A (n —m). Néu hai dau hiéu A, A Gbc lap vai cac
d6i tudng (cac tap) thi ty 1& p dang xét s& nhu nhau ddi vdi s ddi tugng,
con néu dau hidu A phu thudc vao cac ddi tugng thi ty |1& p dang xét s&
thay déi theo ddi tugng. Nghia la, gia thiét H & trén tuong duang véi tinh
dac 1ap cla ddu hiéu A véi s ddi tugng, @8i thiét K tuong duang véi tinh
phu thuéc clia A vai s déi tugng. Vi vay, Idi giai clia bai toan ndy hoan
toan tuong tu nhu bai toan kiém tra Goc Jap (xin luu y 1a, ddayr=2vichi

¢ hai dau hiéu A va A)

hgi.cot)
B v L S
X = =
e e hgl__c,_otl o hgl cotJ
n
Mién bac bd gia thiét H s& la:
s={ ¢ > x2()} 1.29)
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Vi du I1.19: Mot hang sdn xudt 6 t& mubn tim hidu xem

¢é sy phu thude nao giita gidi tinh cla ngudi sé hitu 6 t6 véi

kifu dang cta 6 t6 hay khong. Mot méu nglu nhién gdm 2000

chit sd hitu 6 t6 d& duge chon va phan loai nhu sau {xem [2]):
Kidu dang & té [ I i
Gidi tinh
Nam 350 270 380
N 340 400 260

V8i mtc ¥ nghia o = 0,025, ty 1& ni dung ba loai 6 t6 trén

¢6 nhu nhau khéng?

Giai:

R6 rang bai todn nay c6 thé duge giai theo bai todn kiém

tra tinh déc lap cling nhu theo mé hinh so sanh nhiéu ty 13,

Theo d€ bai thi ta ding bai toan so sianh ba ty 8.

Goi p, 14 ty 18 nit ding 6 t6 kiéu dang loaii;i=1, 2, 3.
H:p,=p,= Pa.

K: 3 ty 18 khéng nhu nhau; o = 0,025,

D& tinh tdng x* ta diing bidu thtc diu. Ta c6 bang tinh

nhv sau:

Kiéu dang 6 t6 I Il I Téng hang
Gidi tinh
Nam 350 (345) | 270 (335) | 380 (320) 1000
Nir 340 (345) | 400 (335) | 260 (320) 1000
E;ng <ot 690 670 l 640 2000
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> (350—345)* +(340-345)" (270 —335) +(400 - 335)
k= 345 335
, (380~ 320)% + (260 — 320)°

320
= 0,145 + 25,224 + 22,5 = 47,869

12(0,025) = 7,38 — 47,869 > 7,38

Vay ta chip nhan ba ty 1¢ khac nhau, hodc kiéu dang 6
t6 ¢6 phu thudc vio gisi tinh cha chi s6 hitu.

IL5. TUGNG QUAN VA HOI QUY PON

Dat bai toan: Kh: xét ddng thai hai bién ngiu nhién X va
Y, nhu trong 11.4.7 ta da biét, hai bién nay cé thé doc lap véi
nhau ho#c hai bién nay c6 sy phu thudc v4i nhau. Bay gio ta
tiép tuc xem xét tinh huéng hai bién c6 sy phu thude vl
nhau. Hoi ring loai phu thude 1a loai nao? Mitc d phu thude
14 chit hay 16ng? Biéu thiic phu thude nhu thé nao?

Cé nhidu kidu phu thudc, nhing phd bién nhat la dang
phu thude ham s6: Y = {(X). C6 rit nhidu dang ham f. Nhung
dang don gian nhit la dang bac nhat Y = aX + b, hay la dang
tuyén tinh, hay la dang dudng thing. § mic d6 don gian cla
gido trinh ching ta sé dimg lai nghién cGu ¢ dang don gian
nhit: dang tuyén tinh (méc dit cho dén nay trong Thong ké
Toan hoe ngudi ta di nghién ctu nhi¢u dang phu thude khac).
Trong muc nay ching ta sé tra 10i hai cu hoi:

_ 86 do mitc db phu thudce tuyén tinh gitia hai bién 1a thé nao?

— Bidu thite phu thude dang tayén tinh giita hai bién 1a gi?
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Gia s ta cé bésn dang phu thugc cu thé dude minh hoa
trong hinh vé sau:

o
Y aal
//q//\"

Hinh 1.7 Minh hoa xu thé dudng thdng trong mét s6 dang phy thudc
a) Quan heé gilta hai bién I3 quan h& bac nhat, 100% I3 dudng thing.
b) Tinh duging thang so v&i (a) 1a kém hon,
nAung so vdi (c) xu thé duding thing con 16 han nhidu,
€) Xu thé dudng thing so vdi (b) 2 kém han,
nhing so vdi (d) tinh dudng thing cta (c) lai r& han.

Nhu vay,

rd rang c6 ton tai mot s§ do, dé do miic dé
dudng thing trong sy phu thuge gita hai bién. S§ do ay
chinh Ia hé s8 tusng quan dugc trinh bay dusi day.

I.5.1. Hé s& tuong quan

Dinh nghia: Ta xay dung dai lugng p nhu sau:
_E{X-EX)(Y-EY)} E(XY)-EX.EY
vDX DY VDX VDY

Dai lugng p duge goi 1a hé s8 tudng quan gitta hai bién
ngiu nhién X va Y.

(T4t nhién, dé p x4c dinh thi d6i hdi DX > 0, DY > 0).
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Tinh chét: -1<p<1hay lol <1

p(aX +b, CY +d) = pX, Y) (néu ac > 0)

(Tinh chat thir hai ban doc ¢é thé ty chimg minh duge khi ding cac
tinh chét cla ky vong va phudng sai E(aX + b) = aEX + b, D(aX + b) =
a?DX. Can tinh chat thar nhdt: |p| < 1, thi ching ta phai céng nhan.
Théng k& Toan hoc da chimg minh didu o).

Y nghia: Hé s6 tuong quan p 12 mét con s§ dung dé do
muc d6 phu thudc tuyén tinh giita hai bién. Néu |p| cang
16n thi mic d6 phu thudc tuyén tinh gida hai bién cang chit.
Dic bidt, néu |p| = 1 thi chdc chdn Y = aX + b, tiic 1a
P(Y = aX + b) = 1. Coén néu |pl cang nho thi mitec d6 phu
thude tuyén tinh giita hai bién cang yéu. Néu |p| = 0 thi hai
bién khoéng ¢6 sy phu thudc tuyén tinh. Khi d6, ngudi ta
thudng néi hai bién khéng tudng quan.

Ta ¢6: N&u hai bién dée lap — hai bién khéng tuong quan
L =0).

Nhung didu ngugce lai khéng dung, nghia 1a khi p = 0, hai
bién khéng ¢6 su phu thude tuyén tinh, song rit c6 thé ching
¢6 su phu thude phi tuyén rat chit, chi khéng han ching ddc
lap v&1 nhau,

Trong Théng ké Toan hoc, do 16n ciia || va mie d6 phu
thudc tuyén tinh duge dinh hugng nhu sau:

Rat yéu Yéu Trung binh Chit

Qe
ey
oy
b
a
=
o
Cad

I I |.FHHHU£1_.‘_.‘.'J-‘HJHJ
| riuuunuuuuuul

|
0 0,5 0,7 1

Trong trudng hop 6 su phu thudc tuyén tinh, néu o > 0 thi

hai bién la ddng bién, con néu p < O thi hai bién 14 nghich bién.
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Chung ta cdng nhan nhiing k&t ludn vé y nghia ctia p. Tat c& nhimng
digu nay déu d3 dugc cac nha Toan hoc ching minh ddy da.

He sé'tuong quan méu
Trén thuc t€ ching ta khong bigt duge EX, DX, EY,
DY,... Théng tin duy nhit chiing ta ¢6 12 mdt miu ngiu
nhién gdm n quan sat doc lap:
(%, v:)5i=1n
Né&u thuc hién viée thu gon miu (Xem I1.2.3) ta duge:

(xis y1)
k

mi, Zl’nl=n
i=1

Xuat phat tit mau dai dién, dé nhan dude wée lugng diém
cho p ta thay cdc sd déc trung ly thuyét bdi cac udc lugng

diém tudng ung cta ching, ta nhan duge hé 8 tuong quan
mau r nhu sau:

(I1.3%Y

L Tl
trong d6: XY = —Zmi X ¥; -
n

1=1

[1.5.2. Dudng héi quy binh phuong trung binh tuyén tinh
Viée tim bidu thic chinh xac sy phu thude Y = {(X) la
céng vie con xa ¢ phia trude. Trong muc nay chung ta sé tim
mét dudng thing (dang tuyén tinh ctia Y theo X) dé sao cho
né x&p x1 tdt nhat duong cong Y = f(X) cin tim.
Trong hinh vé dudi ddy: dudng cong 1a dudng Y = f(X)
chua biét, dang cdn tim; dudng thing 1a dudng xap xi tét
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nhat dudng Y = f(X). R rang duong thdng nhu thé cé ton tai.
CAu tra 131 cho bai todn dat ra la:
DY

Y-EY =p o X-EX)

a) b)

Hinh 11.8. Minh hoa dudng thing x4p xi 16t nhat duting cong.

D6 14 dudng thing x&p xi t6t nhit dudng cong Y = f(X)
cdn tim. Né duge goi 1a dudng héi quy binh phucng trung
binh tuyén tinh.

Tuy 13 dudng x&p xi t6t nhit nhung vin ¢6 sai s6. Trén
hinh I1.8: trudng hop (a) x&p xi t&t hon, sai s§ nhd hon trudng
hgp (b). Vay, sai 8 binh phuong trung binh méc phai khi
dung dudng hdi quy binh phuong trung binh tuyén tinh la:

o%, =DY (1-p%)
/X
(Ching ta bd qua viéc chimg minh hai két qua nay ma chi can hiéu

r& céch dat bai toan va cau tra 10i cha nd, Thyuc ra, dé chitng minh céc Kkét
qua nay ta cb thé dung toan sd cép [xem 1)).
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Nhin vao céng thitc sai s6 G%V ta th&y: sai s8 cang nhd,
X

nghia a4 x4p xi cang t&t khi | o | gdn 1, titc 1a mdc dé phu
thude tuyén tinh rat chit. Didu d6 hoan toan phu hgp véi
nhitng diéu ta da thay ti hinh IL.8.

Hai edng thitc trén vAn 14 cong thic 1y thuyét. Xust phat
tr mau dai dién, dé nhan duge ude lugng cho ching, ta thay
céc s8 dic trung Iy thuyét bdi ude lugng diém tudng tng. Khi
d6 ta nhan duge:

-_— S —
y-y=r.-< (x-x)

SX
Tuang tu: x—;:r.s—"(y—g) (I1.31)

Y
b6 1a phuong trinh hai dudng héi quy binh phuong trung
binh tuyén tinh thyc nghiém, goi tit 1a dudng héi quy tuyén
tinh thuyc nghiém; con ude lugng cho sai s6 binh phuong

trung binh la:

s :sf,(l—rg).

¥

}Nm

s2(1-r9. (11.32)

il

Tuong tu: g2
%

Nhin vao cdc ebng thue (I1.30), (I1.31) va (I1.32), xuit
phat tit mau dai dién ching ta chi cin hai 14n tinh X va s d6i

vdi hai mau (x; my) va (y;, m); i=1,—k (xem I1.2.5); sau d6

e 1 & c . . X
tinh XY =—-Zmi x; ¥; . Lap vao ¢dng thie, chiing ta nhan
nig
dudc cac két qua cdn tim.
Trong may tinh Casio fx 500 MS ho&c Casie 570M ciing ¢é s3n cac
chudng trinh @& tinh hé s6 tuong quan méu, xay dung dudng hdi quy
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tuyén tinh thuc nghiém va udc udng sai 88 binh phuang trung binh. Néu
c6 may tinh loai trén ban doc nén khai thac dé tién tinh toan.

C6 vai bidu thic khac nhau char, sf/ ... (t8t nhién k&t qua la nhy
x

nhau), nhung cac biéu thirc dang (11.30) — (11.32) la dé& nhd va dé 1am.

Chi can s, > 0 (hodic s, > 0) 14 ta co thé lap dude dudng
héi quy tuyén tinh thyc nghiém dang (I1.31). Nhung lap
duge, khong ¢6 nghia 13 ding duge. Vay khi ndo ta c6 thé
dung duge dudng héi quy tuyén tinh thyc nghiém (I1.31) dé
tim gia tri cla bifn nay x4p xi theo gi4 tri cua bién kia? Cau
tra 13i 1a khi | r | 2 0,70; titc 1a khi mitc dd phu thude tuyén
tinh gidia hai bién 12 & mdc chét trd 18n.

Vi du I1.20: Diéu tra s§ tré em that hoc (X) va s6 tré em
hu (Y) & 30 dia phuong ta ¢é cac s3 lidu sau:

X Y 16 18 20 22 24 26 Téng hang
80 3 4
90 4 1 8
100 1 5
110 1 1 5
120 2 2 1 5
130 2 1 3
Téng cot 3 8 9 5 5 2 30

a) Tinh hé s6 tuong quan mau r.
b) Cé nhan xét gl vé su phu thuge gilia s tré hu va so tré
thét hoc qua k&t qua r tinh duge?

¢) Xay dung dudng héi quy tuyén tinh thyc nghiém cta
86 tré hu theo s6 tré thit hoc.

d) Pudng héi quy nhan duge cb thé dung lam gi? Vi sao?
Cho vi du.
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e) Udc lugng sai s binh phuong trung binh khi dung
ducng héi quy trén.

Giai:

86 liéu duge rit gon & dang bang hai 161 vao (xem
I11.2.3.9), ta 6 thé chuyén vé dang hang hodc dang c¢6t. Nhung
d ddy ta sé tinh toan véi s8 lidu duge cho dusi dang bang hai
161 vao. Tinh tong theo hang va theo cot. (D& dd lap lai bing s6
liéu mdi ta ding bang da cho). Cac gia tri & c6t tong hang cho
ta céc tdn s6 m; Ung véi cic gia tri x, cla bién X;

X: 80 90 100 110 120 130

m; 4 8 5 5 5 3

Tuong tu, cac gia tri § tdng cot cho ta cdc tin s§ m, ing
v61 bién Y:

Y: 16 18 20 22 24 26

m;: 3 4] 9 D 5 2

Dung may tinh Casio ta nhan duge:

X =102,667; s,=15691
Y = 20,60 s, = 2,788, XY= 2152,667.

(Néu dang Casio fx 500A, chi co chuong trinh tinh X va
s, 48 tinh XY ta nén dang chic nang M+ va MR (dé x6a sach
s6 lidu ¢l trong MR ta bAm SHIFT va DEL)).
a) Heé s8 tuong quan miu
= 2152,667-102,667x 20,6
15,691 % 2,788

= 0,8624.

b) Véi r = 0,8624, tu y nghia cia hé s6 tuong quan ta
thdy mic d6 phy thude tuyén tinh gitta s6 tré hu va s§ tré
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that hoc 1a kha chat. Hon nita sy phu thudc la dong bién,
nghia la s tré that hoc cAng nhiéu thi s8 tré hu cang tang.

¢) Theo (I1.31), dudng hdi quy clla s6 tré hu theo 8§ tré
thét hoc, hay dudng hdi quy ctia bién y theo bién x la:

v — 20,6 = 0,8624. 2,788
15,691

¥

(x — 102,667).

v = 0,1532x + 4,8714.

d) Dudng héi quy nhan duge ¢6 thé dung dé dy doan s&
tré hu khi cho bit s8 tré that hoe, vir = 0,8624 kha gan 1, sy
phu thuge tuyén tinh kha chit cho nén xdp xi kha tét, du
doan sé& kha tat.

Vi du:

NEu x = 90 thi Youane = — (18.4 +20.3 + 22.1) = 19,25 ; trong

1
8
khi d6 theo dudng hdi quy thi yu, sesn = 0,1532.90 + 4,8714 =
18,6594. Nghia 18 ¥ uan s = 19,25 = 19, €O Yuy goan = 18,66 =
19. Gia tri du doan kha sat vdi gia tri quan sat dugc.

N&u x = 105 tré that hoc, khi do ta dy doan sé ¢ s6 tré
hu la:

0,1532.105 + 4,8714 = 20,957, tlc 12 gén 21 tré hu.

e) Sai s6 binh phuong trung binh mac phai khi dung
dudng hdi quy trén dé du doan gia tri cia y l;

s2, =2,788% (1 - 0,8624") = 1,9922 = (1,41)".
7x
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BAI TAP CHUONG II

1. Gia st 100 sinh vién ding ky vao 16p Théng ké va sau
day la két qua thi cla ho (X, tinh theo thang diém 100):

(i 44 49 33 38 33 76 55 68 38

44 59 36 i) 47 61 53 32 65 51

29 41 31 45 83 58 73 47 40 26

29 43 66 44 41 25 39 72 37 55

34 47 66 53 55 o8 49 45 61 4]

55 92 83 77 45 62 45 36 78 48

54 50 91 66 80 73 57 61 56 50

45 82 71 48 46 69 38 72 o6 64

38 45 51 44 41 68 45 92 43 12

37 16 44 57 63 71 40 64 57 51

(S liéu duge trich tit [1])
a) SAp x€p céc s8 liéu trén theo thd tu tang dan.

b) Gop cac gia tri trang nhau dé ¢6 duge miu thu gon.
Diém nio c6 tin s8 (m,) cao nhat?

¢} Thu gon s& 1iéu trén bing cich ghép khoang (chia lam 10

khodng bdi cdc di€m chia 10,5; 19,5; 28,5; ... 82,5; 91,5 va 100,5).
d) Xac dinh Med tit s liéu 6 ciu a) va tit s6 liéu & cau o).
e) Xac dinh Q,, Q,.
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£ Tinh X, s, & tif s6 lidu & cdu b).

g) Véi d6 tin cay 0,95, hay chi ra ude lugng khoang cho EX.

h) Goi p = P{X 2 80} (t lé sinh vién dat diém gio1).

Chi ra uéc lugng diém va udc lugng khoang cho p véi do
tin cay la 0,90.

2. Cong doan nha trudng mudn tim hidu xem mitc séng
ctia céc gia dinh ra sao, ho da théng k& thu nhap hing nim
cla cac gia dinh 6 mot khu tap thé. Két qua duge cho nhu saw:

Mdc thu nhap X (triéu dong) S6 gia dinh
(6,0-7,0] 4
(7,0 -8,0] 5
(8,0 — 9,0) 6
(9,0 - 10,0] 8
(10,0 — 11] 12
(11,0 - 12] 14
(12.0 - 13] 15
{13.0 — 14] 18
(14,0 - 15] 20
(15,0 — 16} 19
(16,0 - 17] 18
(17,0 - 18] 16
(18,0 - 19] 14
(19,0 — 20] 12
(20,0 - 21] 10
(21,0 - 22]

(22,0 — 23]
(23,0 - 24]
> 24 5
215
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Gia sit thu nhap clia moi gia dinh trong khu tap thé nay
c6 thé dai dién chung cho cac gia dinh trong toan trudng;
X = N {u, o9.

a) Xac dinh Med, Q,, Q,.

b) Xdc dinh X, &%, s, 3.

¢) Udc lugng diém cla p va ude lugng khodng véi dé tin
cay 0,90.

d) Ubc lugng ty 1¢ gia dinh ¢6 thu nhap 10 < X < 20 va
X > 20,

Céac ty 18 trén thap nhit 1a bao nhidu? (cho d6 tin cay 1a
0,95).

3. Trong 1an diéu tra dan s6 nam 1987, dan s6 ctia tinh Z
1a: 515480 tré em dudi 15 tudi, 200685 thanh thifu nién tudi
tr 15 dén dudi 18 tudi; 1046830 ngudi tudi ti 18 dén 60 va
135270 ngudi trén 60 tudi. Trong lin diéu tra d4n s6 nim
1999 dén s6 cla tinh Z la: 373179 tré em dudi 15 tudi,
342949 thanh thi€u nién tudi tir 15 dén dudi 18; 1532092
ngudi tit 18 dén 60 tudi va 266738 ngusi trén 60 tudi. Hay
biéu difn phin b& dan s6 tinh Z theo lita tudi trong hai lan
diéu tra dan s6 bing bidu db tdn sudt, bidu db chit nhat.
Nhan xét gi vé sy phat trién dan s6 cla tinh Z sau 12 nam?

4. Goi X 12 diém thi mén Théng ké x& hoi cta sinh vién
nhém nganh VII. Gia sit X = N (4, o). Téng két diém thi cia
1 16p gom 150 sinh vién, ta tinh duge X = 7,5: s =1,5. Gia st
k8t qué thi cka 1dp niy phan anh duge két qua thi clia ¢
khéa (gém 2500 sinh vién). T két qui nhan duge ¢ thé két
ludn diém thi trung binh mén Théng ké cGa cd khéa thude
khodng ndo v6i 49 tin cay 95% ? C6 thé noéi didm thi trung
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binh eta ca khéa cao hon 7 duge khdng? (Cho mic y nghia
a = 0,08).

5. Goi X 13 chi s6 théng minh (IQ) cta hoc sinh lda tudi
12 —15.

Gi4 st X ¢6 phan phoi chuin N (; 9). Do IQ 8 50 em ta
¢ cac sb lidu sau:

:i';"t"‘r‘i"}% <75 | [75:78)] [78:81)| [81:84) | [84:87) [87:90) [20;93)] 293
6 hoc |y 2 8 9 12 | 10 7 1
sinh

a) Hay chi ra ude lugng cho chi s6 IQ trung binh.

b} Tit két qua trén c6 thé néi chi s IQ trung binh dang
xét 14 trén 84 khong (v61 mic y nghia a = 0,05)?

¢) V&i xac suit 90% cé thé néi chi s6 IQ trung binh thép
nh&t la bao nhigu?

d) Véi d6 tin cly 98% c6 thé néi ty 1é hoc sinh ¢6 IQ trén
84 nam trong khoang nio?

6. Didu tra nglu nhién 100 sinh vién duge biét ¢b 30
trudng hdp chon nganh nghé hoc 1a theo sy ggi ¥ cia bd me.

a) Hay cho udc lugng vé ty 1& (p) sinh vién chon nganh
hoc theo sy gdi ¥ ciia b me.

b) Véi x4c sudt 90% c6 thé néi ty 18 p cao nhét 13 bao
nhiéu?

7. Goi p la ty 1é cic vu tai nan giao thong dudng bd do
thanh thiéu nién giy ra & thanh phd Z. Theo tdng két cla
nadm trudc thi ty 18 p 1a 62%. Sau mdt nim thyc hién Nghi
dinh 36/CP, cac trudng hoc dua gido duc vé luat giac thong
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vao day cho hoe sinh, trong s6 1500 vu tai nan ¢6 720 vu la
do thanh thigu nién gay ra. Hiy tra 13i cdc ciu héi sau trong
hai tinh hudng: s6 liéu trén 1a mau dai dién va s8 ligu trén 1a
0 liéu tong két ddy da.

a) Cho uée lugng ty 1& p sau mét nam trién khai Nghi
dinh 36/CP.

b) Tir két qua nhan duge ¢6 thé néi ty 18 p d4 giam so véi
ndm trude hay khéng? Tham chi ¢6 két ludn p nhd hon 50%
hay khéng (xét vt mitc ¥ nghia « = 0,05).

c} Vi xac suélt 90% co thé néi ty 1& p cao nhit 13 bao
nhiéu?

8. Trong 6 thang ddu nam ty 1& t6i pham & thanh thidu
nién 14 40%. Téng k&t 6 thang cudi nam (sau khi c6 Nghi
dinh 87/CP) van § cac dia phuong trén cho thiy trong s8 644
vu pham t8i ¢é 161 va do thanh thifu nién gay ra.

a} Hay chi ra uéc lugng diém cho ty 18 t6i pham & thanh
thigu nién sau khi c6 Nghi dinh 87/CP (ky hiéu ty 16 dang xét
1a p).

b) Véi d6 tin cay 90% cb thé néi ty 1& p ndm trong khoang
nao.

¢) V61 mic y nghia a = 0,05 ¢6 thé két luan ty 18 t6i pham
¢ thanh thigu nién trong 6 thang cudi nam da giam so vdi 6
thang ddu nim hay khéng?

d) Néu s8 liéu téng két trén khéng phai 1a miu dai dién
ma 12 sd lidu tong két ddy da va chinh xac thi ba ciu héi trén
duge thay boi cdu hoi nao va két luan ra sao?

9. Théng ké thoi gian ty hoc & nha trong mot tudn 12 cla
70 sinh vién ndm thit [ khoa A, ta 6 s6 liéu miu sau:
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TTh f;i%‘}a" < 5 |[5:10)|[10;15) |{15:20) 20:25) | [25:30) |130;35)|[35:40)]> 40
S§sinh | 3| 7 | 10 | 18| 12 | 8 | 5 | 4|3
vien l

Coi nhu thdi gian T tuén theo luat phén phéi chuén.

a) Hay udc lugng thai gian tut hoc d nha trung binh cta
mdt sinh vién khoa A.

b) T uwée lugng nhan duge cd thé két luan thoi gian tu
hoc & pha trung binh cha mdt sinh vién khoa A 1a trén 20
gio/1 tudn hay khong? (Xét v6i muc ¥ nghia o = 10%).

¢) Vi xdc sudt 95% c6 thé néi thai gian tu hoc 6 nha
trung binh cia mdt sinh vién khoa A cao nhat 1a bao nhiéu?
Kha nang dang, sai cia k&t luan trén 1a bao nhigu?

d) Hay uéc lugng ty 1& sinh vién c6 trach nhiém voi viéc
hoc tap ctia minh (T > 30). V&i 4 tin cay 90% ty 18 nay nim
trong khodng nao? Thap nhat 14 bao nhiéu?

10. M5t loai thude chita bénh duge nha san xuat khéng
dinh xac sudt khoi bénh khi dung thudc nay la 80%. Dua
thuée ra sit dung 8 mét bénh vién. Theo ddi trong 150 ngudi
dimg, thay ¢6 110 ngudi khdi. Véi mic y nghia a = 0,05 ¢6
thé chép nhan ¥ kién chia nha sin xuit hay khong? Néu
khéng thi x4c sudt trén cao hay thip hon 80%?

11. Mét céng ty du dinh md mét siéu thi tai khu dan cu
M. Dé d4nh gia kha nang mua hang cua khach hang khu vyce
ndy, ngudi ta dd diéu tra nghu nhién thu nhap trong mét
thang cia 100 hé va thu dude cac sd lidu sau:

Thu nhap
X (triéu déng) 4 |45 |5 |55 |6 |65 |7 |75
S6 ho 5 70 115 120 |29 |10 |6 |5
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a) Theo bg phan tiép thi thi chi nén ma siéy thi tai M
néu thu nhap trung binh cda cic hd t8i thidu 1a 5.5 triéu
déng. Vdi mie ¥ nghia 5% hdy cho biét ¢6 nén md siéu thi tai
khu din cu M hay khéng?

b) V6i dé tin cay 95%, hay tim khoang tin cay cho ty 1é
cac ho ¢6 thu nhap > 5.5 tridu ddng/thang.

¢) Diéu tra ngdu nhién 100 h$ & khu din cu N, ta tinh
dude thu nhap binh quén thang 1a 5,8 triéu déng va s = 1,1
triéu déng. Cé thé k&t luan thu nhap binh quan & khu dan cu
N cao han 6 khu M hay khéng? (Cho mie ¥y nghia a = 0,05).

12. Tham gia dy &n trong 5 triéu ha ring, nhén dan xa Z
da duge giao trong 100 ha ritng bing hai loai cay: bd dé va
keo lai. Sau hai tuin 18 ngudi ta 14y miu ngau nhién va két
qua nhan duge nhu sau: trong s& 200 cay bd dé thicé 175 ciy
s0ng, trong s& 150 cdy keo lai thi ¢§ 110 cay séng. Véi miic ¥
nghia & = 0,10 ¢6 thd két luan ty 1& ciy bé dé séng cao hon
chy keo lai hay khéng?

13. Dé tham do ¥ kién cla ngudi tieu dung, bd phan tiép
thi ¢ca hiang da didu tra ngiu nhién va duge 6 liéu miu sau:

Héi 700 nam gidi thi c6 280 ngudi thich dang ddu géi diu
Dr.Men va 265 ngudi thich ding diu gd1 Clear.

Véi muc y nghia a = 0,02 ¢6 thé két luan nguoi tidu diing
khong thich dung Clear bing Dr.Men hay khéng?

14. Theo cac nha nhan tric hoe, hién nay chiéu cao cua
cdc em lda tudl 14 — 15 & thanh thi cao hon & néng thén tir
2cm dén 3em.

O néng thon, 14y ra mdt mau véi n, = 100, tinh duge
X = 140,5¢cm
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3 thanh thi ta 18y ra mdt miu véi n, = 80, tinh duge
Y = 142,9¢m

Giasu DX =DY=29.

Véi mitc ¥ nghia o = 0,10 cb thé khang dinh chiéu cao
trung binh cta céc em lda tudl 14 — 15 ¢ thanh thi cao hon d
néng thén hay khéng?

15. Dé danh gia chat lugng day va hoc mén tiéng Anh ¢
hai trugng THCS A va B, ngudi ta 18y ra hai miu dai dién

nhin dgt kiém tra chat luong chung cGia toan Quéan. Két qua
nhu sau:

piem thi 2|1 3] 4] 5|8 | 7| 8] 9|10

S hoc sinh trudng A 1 5 10 | 20 | 25 | 18 | 12 6 3

S6 hoc sinh trugng B | O 3 7 [ 12|20 |28 |15 | 8

]

Gid st diém thi tudn theo luat phan phéi chudn, DX =DY.

V41 mtc ¥y nghia o = 0,05,

a) Hay so sanh k&t qua thi trung binh cua hai trucng.

b) Ty 1& diém kha gidi ctia hai trudng c6 nhu nhau
khong?

¢) Ty 1& diém trung binh cta hai trudng c6 han, kém
nhau hay khéng?

d) Hay uée lugng ty 1& diém gidi cha hai trudng. Sy khac
nhau gifta hai udc lugng nay 1a ngau nhién hay ban chit?

e) Qua cac k&t luan nhan duge ¢ trén, c6 thé néi gi vé
chit lugng day va hoe mén tiéng Anh cua 2 trudng THCS A
vaB?

16. D& xem doanh s6 ban hang trong mdt nam cia mot
céng ty bao hiém giia nhiing ngusi da tdt nghiép truong
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thudng nghiép va nhitng ngudi khéng qua trudng thuong
nghiép ¢6 khac nhau khéng, ngudi ta lay ra hai miu ngiu
nhién véi két quéa nhu sau (don vi: triéu dong)

Nhom I (x)): |300 310 290 260 280 320 310 280 250 300
350 320 320 290 270 280 310 290 300 290
Nhom IT (y): 250 220 280 200 190 290 270 250 260
180 200 220 240 220 260

V6i mie ¥ nghia a = 0,10 thél xem doanh s§ ban hang cua
hai nhém trén ¢é6 nhu nhau khong hay nhém nae cao hon?

17. C6 y kién cho ring ting gia dién sé lam cho ngudi
ding tiét kiém dién hon. Théng ké midc tiéu thu dién 6 18 ho
gia dinh (thudc loai c6 mic song én dinh). Goi X va Y la s6
kW/gig tiéu thu trong mot thang trudc va sau khi tdng gia
dién eta méi gia dinh (dnh hudng thoi tiét cta 2 thang nay la
khéng dang ké). Ta c6 cac s§ lidu sau;

x;; 300 310 300 290 305 315 312 306 295 288
yi 305 305 290 295 315 311 309 308 299 285
xip 330 340 320 315 303 320 287 270 295 338
yi 340 328 316 307 295 320 290 2656 295 332

Véi mitc y nghia a = 0,05 ¢6 thé két luan duge gi vé ¥
kién néu trén? Rat ra § nghia thue tién gi tit két luan nhan
duge?

18. Két qua thi hoc ky, gdm 5 mén tu nhisn va 5 mén xi
hoi, eta 18 hoc sinh 16p chuyén duge chon mét cich nglu
nhién, dugc cho tuong ing nhu sau:
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Diém 5 mén 45 | 48 |42 | 38 | 39 |43 | 46 | 40 | 47
tu nhién (x;)

Diém 5 mén 43 |45 |38 |35 |33 |36 |41 |38 |39
xd hoi {yy)

Pi€m 5 mén 46 |44 |43 |35 |34 |32 |33 135 |39
td nhién (x;)

Piém 5 moén 36 135 |38 {30 |36 |34 |33 |36 |34
xi hé1 {y;)

Véi mite ¢ nghia a = 0,02 1iéu cé thé két luan hoc sinh
16p chuyén nay hoc léch v€ cac mén tu nhién hon hay khéng?

19. Cé v kién cho rdng trong cde cudc thi “Di tim triéu
ph1i” trén VTV3, nhitng ngudi tham gia choi 1a nit thuong dat
két qui tot hon nam. Diéu tra lai k&t qua nhan duge cha 18
ni va 15 nam ta ¢ cac s0 lidu sau {(don vi: triéu dong)
Két qua cita ni: 5 1 10 7 7 32 5 1 7 10

15 7 15 10 7 10 1 5.
Kétquacdanam: 7 1 1 5 10 1 5 15 1 1
7 1 10 3,2.

Véi mie ¥ nghia oo = 0,10 hdi ¥ kién trén cé ding hay
khéng?

20. Trong bao cao danh gid chit lugng hoc mén Lich st
16p 10 6 modt trudng no, ¢d 10% gioi, 256% kha, 50% trung
binh, 15% kém. Trong l4n thi cudi hoc k¥, ngudi ta 14y ngau
nhién 100 bai va td chitc chdm lai thiy ¢6 2 bai dat diém gidi,
10 bai dat diém kha, 48 bai diém trung binh, 40 bai diém kém.

a) Vi s8 liéu c6 dude, ¢d thé chip nhan bao cio clia nha
truong hay khéng (xét vé o = 0,05)?
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b) C6 thé chap nhan duge tj 18 diém nio trong céc ty 1&
ma trudng bao cdo hay khang (véi mitc ¥ nghia o = 0,05)7

¢) V6i xac sufit 0,95 ty 1& diém kém th&p nhét 13 bao
rnhiéu %?

21. Diéu tra s6 vy tai nan giao théng do méts (xe may)
gay ra d ba dia phuong ta cé cac s8 liéu sau:

O dia phuong A: trong s8 120 vu tai nan thi ¢6 70 vu do
motd (xe may).

O dia phudng B: trong s6 90 vu tai nan thi c¢6 54 vu do
moté (xe may).

0] dia phuong C: trong s§ 140 vy tai nan thi ¢6 100 vu do
moté (xe may).

V61 mifc ¥ nghia @ = 0,05 hoi ty 1 tai nan do métd (xe
may) gdy ra d ba dia phudng trén ¢6 nhu nhau khéng?

22. Dé nghién citu xem ngodi nang khidu thi két qua cia
viéc hoc ngoai ngid v& cdec mén ty nhién ¢é anh hudng lin
nhau hay khéng, ngudi ta diéu tra ngdu nhién mét s& trudng
hgp. K&t qua ta duge cac sé lidu sau:

~Noeaingly L s Trung binh kém |
Ty nhién
Kha + Gia 45 8 g
Trung binh 20 50
Kém 4 10 3

a) V61 muc ¥ nghia o = 0,10 hay kiém tra xem két qua
hoc mén ngoai ngd va cédc mén ty nhién 6 méi lién hé gi véi
nhau hay khéng hay hoan toan déc 1ap?

b) T két luan nhén duge, anh (chi) thay ¢6 phi hdp véi
thye tién khéng? Giai thich.
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23. K&t qua thi mén hoc chung cha sinh vién ba khoa
dude thé hién qua miu dudi day:

Ko Két qua Gidi Kha Trung binh Kém
A 15 18 20
B 6 12 25
c 8 15 22

Véi mic ¥ nghia o = 0,05 hiy kiém tra xem két qua thi
mon hge chung dé ¢ phu thude vao khoa hay khéng?

24. Nghién cGu tinh trang hén nhan (TTHN) trude ngay
cudi cha 542 cip vd chéng, ta ¢6 bang s6 lidu sau:

TTHNcliavg | Chua k&t hén Ly hén Goéa
TTHN cla chéng Ian naa

Chua k&t hén 1an nao 180 34 36
Ly hén 58 76 54
Gda 43 34 27

Véi muie ¥ nghia « = 0,05 ¢6 thé két luan tinh trang hén
nhén cla vg va eda chéng trude ngay cudi 1a déc 1ap vl nhau
hay khong?

25. Mot cong ty mudn xac dinh xem sy nghi viéde ¢ lién
quan dén tudi tic hay khoéng, ho di tién hanh diu tra miu
va cho k&t qua nhu sau (xem [2]):

Tuéi Dudi 3¢ Tir 30 dén 50 Trén 50
Ly do
(jm dau 40 28 52
Ly do khac 20 36 24

Vay ¢6 sy phu thudc giia viéc nghl va tudi téc hay
khéng? Hodc ty 18 nghi vide do 8m dau & ba 16p tudi c6 nhu
nhau khdong? {(vé1 mic ¥ nghia o = 0,10).
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26. Diéu tra stic khoé tré em & tinh A ngudi ta dua ra két
qud sau: 11% tré bi suy dinh dudng nang; 33% tré bi suy
dinh dudng. O tinh B, khi diéu tra 3000 tré, thiy 6 270 tré
suy dinh dudng ning; 830 tre bi suy dinh dudng. V6i mic ¥
nghia o = 0,10;

a) C6 thé néi tinh trang stic khoé cla tré § tinh B ciing
nhu ¢ tinh A hay khéng?

b) Ty 16 tré bi suy dinh duéng ning & tinh B ¢6 khac tinh
A hay khéng? Néu khac thi 6 tinh nao cao hon?

27. Tai nan giao théng dang 12 van @& bidc xte cla toan
xa hoi. Trong 9 thang dau nam 2002 ca nude da xay ra 21312
vu, trong d6 c6 9584 nguoi bi chét, 23981 ngudi bi thuong.
Nhin chung, binh quan méi ngay ca nude ¢6 30 ngudi bi chét,
mdi thang ¢6 khoang 1000 ngudi bi chét vi tai nan giao
thong. Thong ké trong vai nam vé ty 1& ting xe may (X%) va
ty 1& gia ting s8 ngudi chét vi tai nan giao théng (Y%), ta cé
cac sd Héu sau:

Nam 1993 1995 1997 | 2000 | 2001
TY 1& tang xe may (X%) 424 [130 |6 16,7 | 29.6
Ty 18 tang s& ngudi chét (Y%) 430 |75 4,8 12,4 | 39,7

a) Cé nhén xét gi vé€ sy gia ting ty 1& xe may va ty 1&
ngudi chét do tai nan giao théng qua =6 liéu da cho?

b) Hay tinh hé s8 tuong quan giita X va Y. Két qua nhan
dudc cé giip anh (chi)} chiing minh nhén xét trén hay khéng?
(G1ai thich cu thé.

28. Dé nghién citu mdi quan hé gifia s& ngudi tiém chich
ma tiy (X) v6i s6 ngudi nhiém HIV (Y), gid st ngudi ta théng
k& & 10 dia phuong (tinh, thanh phé) trong diém trong ca
nude, cé cac 88 1iéu sau (khong phai 14 s6 liéu diéu tra thuc):
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X 100 150 200 250 300 300 350
¥i 60 90 120 150 150 180 180

S6 dia phuong {m;) 4 1 1 2 1 3 1

a) Tinh hé s& tudng quan méu r.

b) C6 nhan x6t gl vé sy phu thude gidta s6 ngudi nhiém
HIV va s6 ngudi tiém chich ma tay?

¢) Xay dung dudng hdi quy tuyén tinh thuc nghiém cua y
theo x?

d) Budng héi quy nhan duge cé thé dung dé lam gi? Vi
sao? Cho vi du.

e) Udc lugng sai s6 binh phudng trung binh méc phai khi
ding dudng hdi quy trén.

29. Théng ké s6 ngudi tham gia di du lich, nghi mat cua
cd quan no ta co cac s0 ligu sau (X 12 mic thu nhip thém/
thang (triéu dong), Y la ty 1& ngudi tham gia (%)).

X <05 [0,5-0.8) | [0,8-1,1) | [1.1-1.4) [1.4-1,7) | [1,7-2,0)

Y, 5 15 25 45 55 65

a) Tinh hé s8 tudng quan mau r.

b) Nhan xét gi vé sy phu thude gida ty 1¢ ngudi tham gia
vA mic thu nhap thém?

¢) Xay dung dudng hdi quy tuyén tinh thyc nghiém cia y
theo x.

30. Trung tam Théng tin thu vién — Dai hoc Qudc gia Ha
N6i da phat hanh “Ban tin dién ti” hang thang. Ban bién tap
dd tham do ¥ kién clia mot s6 can bd & 3 kKhoa vé chat lugng
ctia ban tin. K&t qua duge cho nhu sau (tinh huéng va s& liéu
khéng phai 1 thue, chi ¢6 tinh chét vi du):
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Khoa A B C
Panh gia
Chat lugng tat 30 20 25
Chat lugng trung binh 15 15 12
Chat lugng y&u hoac khang
quan tam 5 3 8

a) Vi mite ¥ nghia @ = 0,05 ¢6 thé két lusn két qua danh
g1 chit lugng ban tin phu thude vio khoa duge hoéi hay khéng?

b) Ty 1& chung can bd d4nh gia ban tin cé chat lugng tot
14 55%. V6i miic ¥ nghia o = 0,05 ¢6 thé néi can bé khoa A cé
ty 1¢ danh gia chat lugng tot cao hon mite danh gia chung
hay khéng?

¢) Trong s6 133 can b duge hdi cé 16 ngudi danh gia chit
lugng yéu hodc ho khéng quan tim. Véi do tin cay 90% cé thé
néi ty 1& trén cao nhat 1a bao nhidu % ?

d) V8i muce y nghia o = 0,05 ty 1& danh gia chat lugng tét
8 3 khoa ¢6 nhu nhau khoéng?

31. Quan sat 10 gia dinh & mét ving ¢6 nghé phu tha
cong theo hai tiéu thie: S8 tré em dudi 16 tudi, nhung 16n
hon 7 tudi (X) va thu nhép thém bing nghé phu (¥Y: nghin
déng) ngudi ta thu duge cac 8 lidu sau:

x |3 5 2 4 4 4 6 1 3 3 [
y |58 18 72 |71 [68 |64 |98 |49 |59 |62 ’

a) Hay khao sat méi tuong quan giita hai tidu thite trén.

b) Xiy dung dudng héi quy tuyén tinh thye nghiém cta
thu nhap theo s6 tré.

¢) Dudng héi quy nhan duge 6 thé dung lam gi? Vi sao?
d) Usc lugng sai s6 binh phuong trung binh.
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HUGONG DAN GIAI VA PAP SO

Chuong I
MOT SO KHA! NIEM VA KET QUA CO BAN CUA XAC SUAT

1. Phép thit & day 1a chon 3 trong 10. Chon 1 lan. Chon

theo nghia clia t& hdp. S8 bién ¢8 so cdp la C3; = 120.

30

a) C; Gy :~1—=O,0083 ¢) Eﬂ:o,wa
c3, 120 120
cicl 21 35

p) 227 - 22 -0,175 d) =0,275
c3, 120 120

e} Ta du doan trong 3 ngudi chon ra sé ¢4 1 dal bidu dan
tde it ngudi. Poan nhu vay kha nang ding (0,525) cao han 3

tinh huéng con lai.
2. Phép thit 1a 14y 1 14n.
S5 bidn ¢b so cap 1a C5, = 20.358.520

a) Chs:Clg _ 14950 =0,00073
ct,  20.358.520

el el ar
C3Ci3CisCry _ 1028196 o0
s, 20.358.520

b)

1 M3 2
o Ci Cé4 Ci_ 96 0000047
€S,  20.358.520
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3. Phép thit 1a 148y 1 14n.

S8 bién c6 sa cdp la C3, = 455

1l (1 2l
) ©586Cs 120 oo0ar b 05306 -89 01319
3, 455 Cys 455
3 2 ~1
L6 20 4 0440 @ L1830 b esg
CISS 455 C?g 455
4,

a) S6 bi&n ¢d sd clp = 6.6 = 36
b) Bém ra ta thdy cé6 1 kha nang X = 2; 2 kha ning X = 3:

3 kha nang X = 4. Do dé: Pl < X < 5)= 1+2+3 _1
36 6
Tuong tu: PA0< X < 15) = S12+1 1.
36 6

0

P(12<X < 15) = =0
36

5. Phép thit 12: 8 14n ghi tén (vi ¢6 8 ngudi). M3i 14n ghi
6 3 cach chon. S& bién ¢6 sd cap 1a 3% = 6561.
3.1.1...1

2) glg = 0,00015 b) S5 = 0,00046
5 2 1 6
o &G 168 _ g ore g 2137 1 ga04
38 6561 38 3

(86 thuan lgi cho ¢): Chon 5 trong 8 ngudi dua viao ¢idm
hoa (cé Cg’ cach chon). Sau d6 chon 2 trong 3 ngudi con lai
dua vao thi nfu an (c6 CZ cach chon). Cusi cling chi eon Cj
cach chon ngudi vao dancing. S8 thuan 1gi cho d): A ¢6 3 cach
chon, B chi ¢6 1 cach; 6 ngudi con lai, khéng cé rang bude gi,
moi ngudi van cé 3 cach chon).

160



6.7 = {Sinh vién Z thi dat}, T = {Sinh vién T thi dat}

Z, T la 2 bién ¢6 dic lap, khong xung khic.

a) P(Z T) = 0,8075

b} P(Z T) =0,9925

¢) P(Z T) = 0,0075

7. Dting mé hinh tinh xic suit bing cong thic xic suit
cua téng va cua tich.

a) 0,760 b} 0,990 c¢) 0,190 d) 0,230

8. Xét 100 vu ly hon ta ¢6 100 phép thu Bernoulli véi
bién cd A = {Ly hon do ngoai tinh} ; p=0,30.

a) Py (40 ; 0,30) = C15,.0,3.0,7%

b) P (50 ; 0,70) = C35,.0,77.0,3%
9 Pro (m 2 1: 0,30) = 1 — P,go(0; 0,30)
=1- CPy .0,3%.0,7% = 1-0,7'%

d)np+p—1=100.0,3+0,3~1=29,3 - m,= 30.

Trong 100 vu Iy hén thi 30 vu ly hén do ngoai tinh 14 ¢6
kha ning xay ra cao nhit.

9. 1240 c3p vo chéng dang ky 8 phudng trong 10 nim
qua, nhu bai 8, ¢é thé xem nhu ta da 18y ra 1240 trudng hop
ti tp cac cidp vd chong da dang ky trong cac nim qua & ca
thanh phé, ciing nhu trong ca nudc (vi cac ty 1é di cho trong
bai 14 ty 1& chung cua ca nudce, chi khéng phai chi caa

phudng nay). Do dé, ta c¢6 1240 phép thu Bernoulli véi

p:

oo =
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a) np+p—121240.% + é —1=154,125 5> m, = 155,

86 cap v6 sinh ¢6 kha nang xay ra cao nhat 13 155 cip.

1185 /1085
Xac sudt tudng dng 1a Cioa, (gJ [g)

b) Xét 155 cip vo sinh, ta lai ¢6 155 phép thi Bernoulli
véi p = 0,40.

Cho nén s6 cip vé sinh do chéng ¢6 kha niang nhat 1a 62
cdp(vinp+p—-1=155.04+0,4-1=61,4 > m, = 62).

0) Piss (m<2;0,6) = Pi;(0; 0,6) + Pyye(1; 0,6) + Pss(2 ; 0,6).

= Cls5.(0,4)" + Cl;5.0,6.0,4 + C2 .0,6%.0,415

= 0,477 (0,4 + 155.0,6.0,4 + 11935.0,6%) = 4333,96.(0,4)'>

(Vim <2, tdc1d m = 0 hodc m = 1 hodic m = 2. Ba bién ¢&
nay xung khic (do néu m 14y gi4 tri 1 thi m khéng 14y gia tri
0 hodc 2 nia,...)).

10.

a) Ta co:

X ‘ 1 2 3 4 5

PX=m)| 0,7 0,3.0,7 0,3.0,7 0,3%.0,7 0,3
0,7 0,21 0,063 0,0189  0,0081

(X =2) = (Vién I trugt) (Vién II tring)

(X = 5) = (4 vién dau déu trugt) (Vién tha V hodc tring
hode trugt)

Hoae:

PX=5)=1-PX=1)-PX=2)—PX=3)-PX=24).
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b}

Fx) = <

AN
c) EX = 1,4251

EX*=2,6119
DX =0,5810
ModX =1

0,7
0,91
0,973
0,9919
1,0

néfuxx<1l

nful<x<2
nfu2<x<3
nfud3<x<4
néud<x<5s

néu 5 < x

P1<X<3)=PX=1+PX=2)+PX=23)=0,973.
P2<X<54)=PX=3)+PX=4)+PX=25)=0,090.

11.
a) Ta co:
7 =3X -6 -3
P(Z=z) |01 0,3 0,4 0,2
7 = X2
P(Z=z) |01 05 0.4
Z=X+Y ‘ -3 =2 -1 0 1 2
P(Z = z) ‘ 0,03 0,09 019 0,27 0,28 0,14

b) EX +Y) = 0,10
DX - Y) = DX + DY = 0,81 + 0,84 = 1,65.
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(Hoge DIX-Y)=DX+DY=DX +Y) = EX + Y)? - 0,1%).
Mod(X + Y) = 1.

P2<X+Y¥Y<2]1)=0,88.

12.

a) Khdo sat ngAu nhién 50 tré & ving nay chinh 1a 50
phép thit Bernoulli véi p = 0,358 ; nén X = B(50 ; 0,358).

b) V& trung binh sé ¢6 17,9 tré suy dinh dudng
c)np+p-1=50.0,358+0,358 -1 =17,258 » m, = 18,
C6 18 tré suy dinh dudng la kha ning x4y ra cao nhit.

d) C6 thé xdy ra tinh hudng cd 50 tré déu bi suy dinh
dufng, nhung kha nang xdy ra la kha nhé. Con 18 tré suy
dinh dudng sé c6 kha nang xay ra cao nhét.

e) P50 (m 2 1 ; 0,642) = 1 - P50 (O ; 0,642) = 1 - 0,35850.
13.

a) 120 chau ca nha tré miu gido c6 thé xem nhu duge
chon ti¥ tap cdc chau dudi 5 tudi, ma tap nay cé ty 18 thira cdn
1a 1,7%. Vi vay, ta ¢6 120 phép thi Bernoulli v6i p = 0,017.

86 tré thila can ¢6 phan phéi B(120 ; 0,017).

b)np+p-1=1,057 > my=2

C6 2 chau thita cin 1A tinh hudng x3y ra cao nhAt.

¢) 86 tim dugce khéng phai la s trung binh, vi 6 trung
binh 14 2,04

d) Miac di1 s8 trung binh 1& 2,04; 8 ¢6 kha ndng nhét 12 2
nhung tinh hudng ¢6 trén 10 chiu bi thita cin vin c6 kha
ning xay ra, chi cé diéu 13 xac suét xay ra sé nho.
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14.

X 0 1 2 3 4
PR=m| cjoy cici G ga 9%
CYy Cho C2y %2 Rt
56 20 8% uz 8
792 792 792 792 792
0,071 0,353 0,424 0,141 0,111

Céc cau con lai kha quen thude. Ban doc tu giai.
15.

a) Gia thiét Y = N(140 ; 9) cho biét riing chiéu cao trung
binh cla cic em lita tudi 13 1a 140cm. Chiu cao cla cic em
sé dao ddng quanh 140 véi dd 1éch tieu chufin 13 3em, te 1a
68,26% cac em sé c6 chiéu cao thudc khoang (137cm ; 143cm);
95,45% cac em sé ¢6 chiéu cao thude khodng (134cm; 146cm)
va 99,73% cic em sé cé chidu cao thude khoang (13lem;
149cm) (theo quy tic ko).

b) Ty 1é cac em c6 chibu cao thude khoang (135 ; 150)
chinh 1a: P(135 < Y < 150), nghia la ta chon ngiu nhién mot
em 13 tudi, xac suit chon duge em ¢ chidu cao thuge khoang
(135 ; 150) chinh 1a P(135 < Y < 150). Theo céng thic (1.7
muc 1.9.3 ta c6:

P(135 <Y < 150) = q{%} _ cp[—ij = 0,9522.

Y

(X lién tuc nén khoang trén kin hay hd 6 2 déu muit, xic
suit déu nhu nhau)

c) 50 em trong 16p lai duge coi nhu 50 phép thd Bernoulli.
Vil A = (135 <Y < 150) va xac suft p = 0,9522 ta cd:
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i) Z = B(50 ; 0,9522)
© P(Z =m) = CJ.0,9522.0,04785%-n

m= 0; 50

ii) V& trung binh, trong 50 em s& c 47,61 em cd chidu
cao ti 135cm dén 150cm.

iii) Ta dy do&n trong 50 em s& c6 48 em 6 chifu cao ti
135cm dén 150cm. Vi xéc suit xay ra truong hgp nay 1a cao
nhédt. Dy doan nhu vay sé ¢6 kha ning diang 16n nhit.
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Chudong 11
THONG KE XA HOI HOC

1. b) MAu thu gon nhan duge:

12 16 25 26 29 31 32 33 34 36 37 38 39
1 1 1 1 1 1 1 2 1 2 2 3 2
40 41 43 44 45 46 47 48 49 50 51 53 54
> 4 2 5 7 1 3 2 2 2 4 2 1

55 56 57 58 59 61 62 63 64 65 66 68 69
5 2 3 2 2 3 1 1 2 1 3 2 1

71 72 73 76 77 77 78 80 82 83 92
2 2 2 1 2 2 2 1 2 2 2

Diém x, = 45 ¢6 tin s0 cao nhit.
d) Tit s6 lidu a) hodc b) c¢6: MedX = 51

e) T s6 lidu a) hodc b) cé:

Q,= %(41 + 43) = 42; Qs = é(63+64)=63,5.

) X =52,67, s=15"71; §=15,79.
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) Day la udc lugng khodng EX. Dung khoédng c) iing véi
trudng hdp phuong sai chua biét, khéng ¢ gij thidt X chudhn,
nhung n 1dn; u(0,025) = 1,96,

V6i dg tin cay 95%: EX < (49,575 ; 55,765)

» 6
h = — =0,06
)P 100

Ty 1& sinh vién dat didm gidi 1a 6%,
Vai d¢ tin cay 0,90, ty 1& sinh vién dat diém gidi thuse
khodng (2,1% ; 9,9%).

215

22 102
2. a) MedX = —2~1—9——(16 ~15) + 15 = 15,2895
215 49
Q, = —il—5—— (13-12) + 12 = 12,3167
3.215 g5
Q= " (19~ 18) + 18 = 18,4464

b) Khoang cudi cing > 24 ta thay béi didm 24.5 (nhu vi
du I1.6 da xa 1y).

X =15,4163; s=4,2768; §=4,2867 : &= 18,3761
¢) Mic thu nhap trung binh hing nam cha cic gia dinh
12 15.416.300 déng
V61 dé tin cay 90%, 1 € (14.945.600 ; 15.887.000)
(Tra bang ta 18y t,,,(0,05) = 1,61)
d) Goi p, = P(10 < X < 20) va p: = P(X > 20).
+ 158

Tacs: p, =575 =0735; b =§14€=0,158
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1-a=0,95— a=0,05->u0,025) = 1,96
Vi xac suit 95% cac ty 18 trén thap nhat la:

Dy = 0,676 = 67,6%.

Dopin = 0,109 = 10,9%

3. 86 liéu da cho 1a sb lidu day dq, chinh x4c, khéng phai
15 56 1iéu mau dai dién.

Ty 1& phan tram s6 dan & cac loai tudi tuong tng la:

Nam 1987 27,15% 10,57% 55,15% 7,13%
Nam 1999 14,69% 13,50% 60,31% 10,50%

Biéu dién trén bidu dé tin suét va bidu dé chid nhat nhu
vi du 11.2 da lam.

Nhin vao biéu db ta thdy ty Jé tré em dudi 15 tudi gidm
xudng gin nua, ching té ty 18 sinh de da giam xudng. Ty 1&
ngudi cao tudi ting 1én, ching té s§ ngudi qua tudi lao déng,
58 ngudi hudng huu tri ting 1én, phin nio ciing chitng té tudi
tho ciing duge tang 1én. Ty 18 ngudi & da tudi ti 15 dén 60
tang lén, ching té luc lugng lac ddng cua tinh tang lén.

4. V61 d6 tin cay 95% ta két luan diém trung binh mén
Théng ké cia ca khéa ndm trong khodng (7,26 ; 7,74)
(1,:6(0,025) = 1,98).

EX =7/ EX > 7; « = 0,05. Phuong sai chua biét, X phan
phéi chudn.

t = 4,07 > 1,66 = t,,4(0,05) » Chap nhan EX > 7 diém.

5. 0 diy DX = 9, X phan phéi chudn. T miu ta tinh
duge X = 85,02.

a) Chi s6 IQ trung binh 1a 85,02.
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b) H: EX = 84/ K: EX > 84: a = 0,05; u(0,05) = 1,65.
u= 85’0‘2—*84\/5_0 = 2,40 > 1,65 — Chap nhan EX > 84.

¢} Véi xac sudt 90% chi s6 1Q trung binh th&p nhit 1a: 84,32.

d) p=P(X = 84): p" = % =0,6;p e (0,44 ; 0.76).

6. a) 30%.

b} 37,56%.

7. N&u sd lidu 12 mau dai dién thi:

a) p’ = 0,48.

b)p=0,62/p<0,62;0=0,05;:u=-11,2

—» Chidp nhan p < 62%.

p=05/p<05; a=0,05 »>u=-1,549>-1,65

— Khéng két luan p < 50% dudc.

¢) p cao nhat la 50,13% (vdi xac suit 90%).

Néu s8 lidu di cho 13 s6 lidu tong két ddy dh thi p = 0,48;
do d6 p < 0,62 va t4t nhién p < 0,50. Khi d6, viéc ude ludng va
kiém dinh vé p khéng cin dit ra nia.

161

8.a)p" = v 0,25.  b) (0,222 ; 0,278).

c)p=10,40/p < 0,40; « = 0,05; u = -7,77 - Chip nhan ty
18 p da giam xudng.

d) Néu s6 liéu la ddy 0 va chinh xac thi khong c6 vide
ude lugng diém, ude lugng khodng, kiém dinh gia thist niia.
Ba cdu hdi trén duge thay bdi cdu: Hay tinh ty 18 t6i pham d
thanh thiéu nién sau khi ¢6 Nghi dinh 87/CP. Ty 1& nay gidm
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hay tang so v6i 6 thang dau nam ? Khi d6 p = 0,25 < 0,40 nén
két luan ty & p da giam.

9. Tinh dude T = 20,429 ;s=9,8.

a) Thdi gian tu hoc trung binh la 20,429 gis = 20 gic 26
phit.

b) ET =20/ ET>20; a=0,10; t,0,10) = 1,29

t = 0,3638 < 1,29 — Chua thé két luan ET > 20.

c¢) Thoi gian tu hec trung binh cao nhit la 22,788 gi¢ =
22 79 gid ~ 22 piy 47 phit. Kha niang ding cla két luan trén
14 95%, kha nang sai 1a 5%.

d)p=P(Tz30) >p = % = 0,1714 ~ 17%

p e (0,0972; 0,2454); poy, = 0,0972 = 9,7%.

10. Goi p 1a x4c suit khéi bénh = ty 1& ngudi khdi bénh.
p = 0,733.

p=0,80/p = 0,8 o= 0,05 u(0,05) = 1,65; u(0,025) = 1,96

u=-2,14 - |-2,14] > 1,96 — Khdng chip nhén p = 80%.

Do p* = 0,733 < 0,80 nén ta chon ddi thiét p < 0,80.

p =080/ p<0,80; a=005--214 <-1,656 » Chap
nhan p < 80%.

11. Ta tinh duge: X = 5,685 ;s =0,8504 ; § = 0,8547.

a) EX=5,5 / EX>55;a=0,05 DX chua biét, khng
phan phél chuén, n = 100 di 1n. u = 2,165 —» Chép nhén
EX > 5,5 - Nén md siéu thi d khu dan cu M.

b)Goip=PX=255 >p = A 0,70.

100

Vdi xdc sudt 95%; p € (0,61 ; 0,79)
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¢) EX=EY / EX<EY;a = 0,05. DX, DY chua biét.
Khong ¢6 gia thiét chuén, n, = n, = 100 du 16n.

u=-10823>-1,65- Chiap nhan EX = EY.

12. Goi pya, Py tuong fng 13 ty 18 cay bé dé, keo lai s6ng.

Pea = Pu / Poa ™ Puws @ = 0,10; u(0,10) = 1,28.

u = 3,85 — Chédp nhin pyy > py, ciy bd dé c6 ty 18 séng
cao hdn.

13. Goi py, p, tudng ng 1a ty 1& ngudi thich dung ddu
g61 Clear va Dr.men.

Pa = Par ! Pa < pars @=0,02 u(0,02) = 2,05,

u = -0,824 > —2,05 —» Chip nhén p, = py, titc la chua
du co s6 dé khing dinh ngudi tiéu dang khéng thich dang
ddu gdi Clear bdng Dr. Men.

14. EX=EY / EX<EY;a=0,10; u(0,10) = 1,28;
DX=DY=9
u =-5,33 -» Chap nhan EX < EY,
15. Tinh duge X =6,13 s, = 1,695  §.=1,704
Y =67  5=1682  §=1,690

a) Vi X< Y nén ta chon dbi thiét EX < EY:

EX = EY / EX< EY; a = 0,05. DX, DY chua biét nhung
DX = DY; X, Y tudn theo luat chuin; t,.(0,05) = 1,65.

=-2,583 <-1,65 - Chip nhan EX < EY

b) Goi p,, pp 12 ty 18 diém kha gidi & hai trudng A, B
tuong @ng,.

p:\ =0,39; p;; = 0,58; p*A < p;g nén ta chon p, < py

Pa=pe / pa<pp a=0,05;u0,05) =1,65.
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u=-2,676 < -1,656 > Chip nhén p, < ps-
¢) So sanh diém trung binh pj, = 0,45; py = 0,32.

Pa=pPp / Pa > pe ;=005

u = 1,884 > 1,65 —» Chip nhin p, > ps-

d) So sanh diém gidi.

Udc lugng diém 1a: py =0,21; pp = 0,30

Ro rang hai wdc lugng diém 13 khac nhau. Néu p, = pg
thi sy khac nhau nay 13 ngiu nhién, con néu p, # pp thi sy
khac nhau cta hai udc lugng diém thude vé ban chat:

Pa=ps / pa#ps; o=005; u0,025) =196

u=-1,452 - |- 1,452 j < 1,96 —» Chap nhén p, = ps.

Sy khac nhau giita hai udc lugng diém (21% va 30%) 1a
sy khac nhau nglu nhién. Chua da co s§ € néi ty 18 diém
gidi thuc cta hai trudng 13 khac nhau. Cé 1& ta cling 6 két
ludn tuong tu khi so sanh diém kém gifia hai trudng.

¢) Nhu vay, véi mite ¥ nghia 5% ta cé thé néi chat lugng
day va hoc mén tiéng Anh clia trudng B tot hon truong A, thé
hién & chd: Diém trung binh trudng B cao hon, ty 1& diém kha
gidi ciia trudng B ciing cao hon, ty 18 diém trung binh trudng
B thip hon.

16. n, = 20 ;: n, = 15. Ta chi ¢6 thé dung tiéu chuin
Mann-Whitney.

H: EX=EY / K: EX=#EY;a=0,10; u(0,05) = 1,65.

R,=131; R,=499;,U=11;u=-4,67— Chap nhin EX+ EY.

Phan 16n méu I ding cudi, cho nén dé thay X > Y, do d6
chap nhan EX > EY, tac 1a doanh s8 trung binh clia nhém I
cao hon nhém I1.
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17. Day la s6 liéu duge cho theo titng cip, nén chi ¢ thé
ding tiéu chudn Wilcoxon.

EX=EY / EX#EY; «=0,05; u(0,025) = 1,96

n'=18; T =62,5; T =1085; T=625; u=-1,0

— Chap nhan EX = EY. Ta bac bd ¥ kién néu ra.

Véi két luan trén ta thiy ngudi din thude nhém khéo sat
¢ ddy da c6 y thitc tiét kidm dién t5t. Lugng dién ma ho tiéu
thu 12 lugng cén thigt dé phuc vu cude séng caa ho.

18. 5§ liéu da cho thudc dang phy thude theo ting cap,
nén phai diing tidu chuin Wilcoxon.

EX=EY / EX#EY ; «=0,02; u(0,01) = 2,33.

n'=17 ; T =8 ; (T"=145); T=8;u=-3,24

~» Chép nhan EX = EY.

Do phén 16n d; > 0, ehi ¢6 3 gia trj d, < 0 nén d& thdy X >7,
vi thé ta chdp nhan EX > EY, tidc 13 hoc sinh 1ép chuyén nay
c6 sy hoc 1éch vé cde mdn ty nhién hon.

19. Mé hinh so sanh 2 gia tri trung binh.

Dung tiéu chudn Mann-Whitney.

H: Hai mau thuan nhit; K: Hai miu khéng thuin nhat:
u(0,05) = 1,65

R, =348; R,=213; U=U,=93; u=-1,52

-1,52 | < 1,65 — Chép nhan hai miu thuidn nh4t, nghia
14 vé trung binh k&t qua c¢la nit va nam la nhu nhau. Chua
¢6 cd s& d€ khing dinh két qua clia ni t6t hon nam.

20,

a) H: 86 1liéu méu phii hop véi 4 ty 18 da cho ~ Chip nhan
bao cao cha trudng.
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K: $6 liéu méu khéng phit hgp véi 4 ty 1& da cho ~ Khéng
ch&p nhéan bio cio cua truong.

Vim, = 2 <5, nén ta gbp ty 1& gidi va kha lal véi nhau
thanh 35%, va m, + m,= 2+ 10 = 12.

Do d6: k = 3, 2(0,05) = 5,99.

¥? = 56,86 > 5,99. Theo (I1.27), ching ta khong chép
nhén bao cao ciia nha trudng.

b) Kiém dinh ty 1& diém trung binh:

p=050/p£0,50; «=0,05

u = -0,4 nén ta chip nhan ty lé diém trung binh 50%
theo bao céo.

Kiém dinh ty 16 diém kém: p=0,15/p < 0,15; a =0,05

u = 7,0 - Khong chdp nhéan ty 18 diém kém 15% theo
bao cao.

¢) Vi xac suit 95% ty 1& diém kém thap nhit cing la
30,4%.

21. Day 13 mé hinh so sanh ba ty 18: ¥5(0,05) = 5,99

%% = 5,635 — Chdp nhén ba ty 1& nhu nhau.

22.

a) H: Khéng ¢6 anh hudng gi ~ Hai két qua déc lap.

K: C6 Anh hudng ~ Hai két qua c6 sy phu thude.

2= 142.0,3797 = 53,917 > 7,78 = x4 (0,10).

K&t qua cac mén ty nhién cé anh hudng t6i két qua mén
ngoai ngi.

b) Ta th&y k&t luan trén pha hgp véi thue tién. Phan 16n
nhiing ngudi hoc tu nhién t6t thi hoe ngoai ngli ciing khéng
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t8i (tri phdn thudc vé niang khigu). Bdi 1&, hoc tu nhién tét
thi ho ¢6 tu duy logic t6t, do d6 tiép thu tu duy cira ngdn ngit
sé nhanh. Diéu doé rét gitp ich cho hoc ngoai neil.

23. DAy 1a mb hinh kiém tra dée lap.

H: K&t qua thi doc 1ap véi khoa.

x* = 17,32 < 12,6 = x3(0,05) > Chép nhan két qua thi déc
lap véi khoa (mién (I1.28)).

24. H: Tinh trang hon nhan cla vg va cla chéng doc lap
vdi nhau.

X’ = 542.0,1476 = 79,9992 > 9,49 = 42 (0,05)

Vay, tinh trang hén nhéan caa vg va cla chéng trude ngay
cudi ¢b su phu thuée nhau.

25. Theo bang s6 liéu da cho ta ¢6 r = 2 (6m dau va
khéng 6m dau).

Bai todn phit hdp cho ¢4 2 mé hinh: Kiém tra doe lap
hodc so sanh ba ty 18 (x2(0,05) = 5,99)

x* = 10,3 > 5,99 - Nghi 6m ¢6 phu thude vao tudi tic.

26.

a) H: Tinh trang stc khée cla tré & tinh B ciing nhu ¢
tinh A.

K: Tinh trang sdc khde cha tré ¢ tinh B khac véi &

tinh A.

(Hoac tudng dudng H: 86 lidu 6 tinh B phit hop véi cac ty
18 d3 cho & tinh A).

k=3;p,=0,11;p, =0,33; p, = 1-(0,11 +0,33) = 0,56
n=3000; m;=270; m,=830; m,=1900;
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v2= 65,58 > 4,64 = %5(0,10)

— Tinh trang sttc khoe cia tré d tinh B khae & tinh A

b) Goi p 12 ty 18 tré bj suy dinh dudng ning & tinh B.

p=0,11/p+0,11; u(0,05) = 1,65

u=-2351-35|>165->p=11%

Vip = 0,09< 0,11 nén ta chon déi thiét p < 0,11.

p=0,11 / p<0,11; u{0,10) = 1,28

u=-3,5<-1,28 > Chap nhan p < 0,11. O tinh B ty 1
tré suy dinh dudng ning thip hon & tinh A,

27.

a) Ta thay X tang thi Y ciing tang, X gidm thi Y ciing giam.

Titc 12 ty 1é gia ting s6 ngudi chét thay d6i cung chiéu
hudng véi ty 1é gia ting xe may.

B X =21,34; s,=13,03; Y =21,48; s, = 16,44 ;

XY= 663,86 - r=0,96.

Véi r = 0,96 chitng t& Y phu thude tuyéh tinh rat chat

vaio X va sy phu thude 1a déng bién. Didu d6 cang ching
minh c¢ho nhin xét nédu trén.

28.

a) r = 0,967

b) Su phu thude gitia s6 ngudi nhiém HIV va s§ nguoci
tiém chich ma tuy 12 rat chit va su phy thude 1a ddéng bién.

) y=0,519x + 14,26

d) Dudng hdi quy nhan duge c6 thé ding dé dy doan s&
ngudi nhidm HIV khi cho biét s ngudi tiém chich ma tiy §
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dia phudng dé. Vi r = 0,967, kha gin 1, ching té mitc @6 phu
thude tuyén tinh gifta y va x 14 rat chat, du doéan sé rat tot.

Chéng han, néu c¢6 265 ngudi tiém chich ma tdy, thi ta
dy doan & dia phudng dé sé c¢6 152 ngudi nhidm HIV.

e) 2, = 102,96.
A

29. Chon méi khoang gia tri cia X mét diém dai dién
(diém gidia ctia mdi khoang).

Oday:m=1,vi; X=11;s,=0513; ¥ =35 ;

s,=21,61; XY=495

a) r = 0,992.

b) Ty 1¢ ngudi tham gia du lich phu thuéc tuyén tinh rat
chat vao mitc thu nhap thém ctia ho.

¢}y =41,788x — 10,967.

30.

a) H: K&t qua danh giad déc lap vdi khoa duge hoi;
12 (0,05) = 9,49.

x* = 7,45 < 9,49 - Chép nhén tinh déc lap.

b)pa=0,55 1 py>0,55; «a=0,05; u(0,05) =1,65

u=90,71 -» Chap nhan p, = 0,55.

Nhu vay, mic du uéc lugng diém p:\ = 60%, nhung chua
dG co s& dé khing dinh p, > 55%.

c) Ty 1& cao nhiat 1a: 16,65% (p" = %% =0,12).

d) So sanh 3 ty lé.
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S& lidu mdi cdt (ing véi mbi khoa) ta chia lam hai phan:
danh gid tét va khéng danh gia tét (gém danh gia trung
binh, y&u hoic khéng quan tam).

x2 = 0,4877 < 5,99 =%2(0,05). Ba ty 1& nhit nhau.
31. Tinh duge X=3,5; sZ=185; Y =69; so=195.

a) r = 0,842,

b) v = 8,6446x + 39,256.

¢) Pudng hdi quy trén c6 thé dang dé dy doan sé thu
nhép thém khi biét s tré em trén 7 tudi nhung dudi 16 tudi.
Vir = 0,842, kha gan 1, nén mél tudng quan giiia hai tiéu
thitc khéa chat. Du bao sé kha tot.

d) s, = 56,745.
%
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PHU LUC |
MOT SO KHAI NIEM CUA XAC SUAT

Do han ché vé thdi gian (30 tiét cho mén hoc nay) nén
ching ta khong thé tim hiéu sau cic khéi niém va két qua co
ban cha Iy thuyét xac suit, nhung ching ta ciing khéng thé
khong nhéc gi dén chiing, bdi vi chiing duge dung trong phin
Théng k&. Vi vay, phan nay s& gidi thidu mét s khai niém
can thiét, giai thich ¥ nghia thue tién, ¥ nghia d&i thudng cla
ching giip ban doc hidu v&n dé hon. Phin nay khéng dit ra
yéu cdu thyc hanh. Ching han, khi néi dén xac suit, ky
vong, phuong sai,... ban doc hiéu dude chung 14 gi, khi viét
P(A) = 0,90; P(X > a) = 95%; EX = 45, ¢ = 3... yéu ciu ban doc
phat biéu duge bing 19i cdc ddng thitc trén va hiéu duge ¥
nghia thuc tién ctia cic ménh dé ¢6. Khéng yéu cdu ban doc
phai biét tinh toan, giai thich tai sao chung ta c6 cac két
qua do.

1. Phép thit va bién cé

Ta gieo mdt dbng tieén trén mit phing, hodc trong tai cho
2 dd1 chon san va chon béng trong mdt tran béng da...; gieo
mét con xiic xdc trén mat phing; bén mét vién dan vao bia dé
tinh diém; do nhiét dé cho bénh nhan: chon ngiu nhién mét
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san phdm; phdng vin nghu nhién mot cu tri, mdt khach
hang; v.v... déu 1a cac phép thii.

Phép thit ma ta khong thé khing dinh duge trude két
qua ctia né, dude goi 14 phép thit ngau nhién.

Céc tinh hudng ¢ thé xay ra khi phép thld duge thuye
hién dugc goi 4 cac bién cb.

Cée tinh huéng cé thé xay ra cia phép thit, nhung khong
thé phan tach nhd hon duge nita goi 1a céc bién cd sd ¢4p.

Vi du nhu phép thil gieo con xic xdc trén mét phéng:
“Xu#t hién mit k chém”, k =1, 2,..., 6 14 6 bién cb so cip.
“¥u4t hién mit cd sd chdm chan” 1a bién ¢d (nhung khong
phai bién c6 sd cip). Phép thit bAn mét vién dan vao bia dé
tinh diém: “Bén duge k diém”; k = 0,1,...,10 1a 11 bién cd so
cip; nhung “Bén dat yéu cau” ; “Bin dat diém giéi”,... cling
1a céc bién ¢ (song khéng phai bién ¢d sd cip).

Ngudi ta phan chia bién ¢6 thanh ba loal sau:

_ Bién c& khong thé (ky hidud) 1a bién cd khéng thé xay
ra khi phép thit duge thuc hién.

_ Bién o chée chin (k¢ hiéu Q) 12 bién cd nhit dinh xay
ra khi phép thi duge thue hién.

_ Bién ¢6 ngau nhién (ky hiéu A, B, C,...) la bién c6 cb
thé x4y ra va cing cb thd khong xay ra khi phép thu duge
thyc hién.

Trong ba loai bién ¢ trén, bién ¢ nghu nhién la phd
bién hon ca. Nghién citu cac bién ¢ nglu nhién chinh la asi

tugng nghién ctu dAu tiadn cua Ly thuyét Xac suit va Thong
ké Toan hoc.
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2. Pinh nghia xac suit

Nhu vay, bién c8 ngiu nhién A ¢6 hai kha nang (xay ra
va khéng x3y ra), bigt duge kha né&ng nay ta suy ra ngay kha
nang kia. Vi vay, dé nghién cttu bién cg ngdu nhién A ching
ta xac dinh (hogc dac trung) tusng ing véi bién ¢d A mét con
s8, ky hiéu P(A), néi 1én kha ning xay ra bién c§ A (do d6
1 — P(A) 14 con &6 néi 1én kha nang khéng x3y ra hién c& A)
va duge goi 1a xac sudt clia bign ¢8 A. (P 13 vidt tit caa tir
Probability, d6i khi nguéi ta vidt Prob(A)).

Nhu vay, xac sudt cla bidn ¢ A chi 13 mt con s6, néi 1én
kha ning x4y ra hién tugng A dang xét. Ma kha ning xay ra
lai 1a mét khai niém rat doi thudng, ngudi it chit vin thudng
diing, ban than méi ching ta cing dé tung dung né. Do dé,
xac suit 1a thuit ngit mai, nhung thue chat lai 1a khai niém
rdt quen thude: kha nang xay ra.

R& rang, ngudi ta dung con s8 tu 0 dén 100% dé chi kha
ning xay ra, cho nén ching ta thay ngay cic tinh chit sau
clta XAC suit:

0<PAY<1= 100%

P)=0; P =1,0< P(A) < 1.

P(A) cang gan 1 thi kha ndng xay ra bién ¢ A cang
nhiéu, cang 1én.

P(A) cang gin 0 thi kha néng xay ra bién c§ A cing it,
cang nha.

Khi viét P(A) = 0,95 ta hiéu ngay riang: kha ning xay ra
bién ¢& A 14 95%, con khi viét P(B) = 1% ta hidy rang kha
ning xay ra bi€n ¢6 B chi 1a 1%, Tuy A va B déu 1a bigh cf
ngau nhién, nhung ching ta tréng chd (mong chd) A x4y ra,
chit khéng hy vong B xay ra.
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R& rang: P(A) + P(A) =1

(Kha nang xay ra A cong voi kha ning khong xay ra A la
100%).

Mot chu héi dat ra 1a: Tim con s& P(A) nhu thé nao?

Mbt cach tinh P(A) 14 ding dinh nghia ¢6 dién, nghia la:

98 bidn ¢ s0 cap thuan lgi cho A

P(A) = - . o
S& bién cb sd cap co the xay ra khi phép thi

dudge thuc hién
Trong d6, bién ¢6 s cap thudn 1gi cho A, nghia 12 néu
bién cé so cap d6 x4y ra thi suy ra A XAy ra.
Vidul
a) Trong mdt 16p c6 100 ginh vién, trong d6 cé 65 nu.
Chon nghu nhién mdt sinh vién trong 16p. Khi dé:
C 65
100

P(Chon duge nit sinh vién) =
100

Nhuing phan s& % nay lai chinh 1 ty 1¢ nd trong 16p.

b) Trong mdt trudng THPT cé ty & hoc sinh bi ¢in thi la
30%. Chon ngau nhién mot hoe sinh trong trudng. Kha ning
chon dugce hoc sinh b1 ¢én thi sé la 30%.

Nhu vay, trong nhiéu tinh hudng xac suét lai chinh 1a ty
18, nghia la P(A) chinh la ty 1é d&u hidu A trong tap dang xét.

(Pua vac dinh nghia cé dién trén, tac giad chi mudn dan
dft ban doc dén mét khai niém a2 hifu khac cia xac suit 1a
ty 1¢, chit khdng yéu cAu ban doc biét dung dinh nghia nay dé
tinh xac sudt, do d6 tac gid khéng trinh bay ky dinh nghia nay).
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Tom lai: Xde sudt ciia biéh c6' A chink lg khd ndng xdy ra
A hodic la ty 18 cde phén t ddu hi¢u A trong tap dang xét.

3. Bi€n ngiu nhién

Mdt bién (hay mat dai lugng) nhan céc gia tri cta né vai
xac sult tuong Gng nao d¢, duge goi 1a bign ngiu nhién (dai
lugng ngéu nhién). Ta ky hiéu bién ngdu nhién la: X, Y, Z...

N6i dén bién hay dai lugng chéic chén ban doc khéng xa la
gi. Nhung diém méi & ddy 1a gi ? Bién ma ching ta thudng
ding & phé théng 1a bign tst dinh. Mbt gia tri nio dé dsi véi
bién t4t dinh chi c6 thé 1a nhén hodc khéng nhén, hay néi
cach khéc bién t4t dinh nhan gia tri ctia né véi xac suit 1 hogc
0. (Thong thudng, ta chi néi dén g14 tri bién nhan, khong néi
té1 g1a tri bién khéng nhan). Con bién ngau nhién nhén gia trj
clia né véi xac sult ndo dé6 16n hon 0 va nhd hon 1,

Vidu2

a) Sau khi lam bai thi xong, sinh vién A cam thay bai
lam khé hoan chinh, chi mic mot vai sai sét nhé. A néi véi
cac ban trong phong la: “Minh duge 9 diém”. A néi nhy vay
dugc hay khoéng?

Néu hiéu theo cach néi tat dinh, nghia 1a A khdng dinh
chic chan minh duge 9 diém, hay minh dugc 9 difm véi xic
suét 1 thi ré rang khéng 6n, khéng chit ché, khéng chinh
xac. Ngudi ta c6 thé dat cau hdi: Dap an va thang diédm A
chua biét, 1am sao A c6 thé chice chin nhu vay? Phai chang A
“méc ngodc” véi ngudi chdm bai? Vi thé, khéng thé hiéu theo
nghia tat dinh, ma chi cé thé hidu theo nghia ngau nhién, tic
la A dat diém 9 v6i kha nang cao nhat trong cic kha nang
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¢6 thé. Khi d6, néu goi X la diém thi cita sinh vién A. X 1a
bi&én ngdu nhién, X ¢6 thé duge mé ta nhu sau:

Gia tri clra X 0 1 2 ...6 7 8 9 10

Xacsuattuongung [ O 0 0 ... 0 005 @10 080 005

Nhin vao bang trén, ta thdy chic chdn A dat ti diém
kha trd 1én, va kha ning A dude 9 diém 1a cao nh4t va bang
80%, chéc chin A khéng bi diém dudi 7. Khi nang A dat 8
diém, 10 diém ciing c6, nhung it.

Nhung sau khi d& c6 két qua théng bao trén bang cia
khoa (hoiic cia Phong Pao tao). A thdy minh dude diém 9.
Bay gid A ¢6 thé néi vdi cac ban trong phong: “Minh duge 9
diém”, tic 14 néi theo nghia tit dinh, chit khéng phai theo
nghia nglu nhién nita. BAy gid néu A néi “Minh duge 9 diém
v4i xéc sudt 80%” thi lai 12 buédn cudi va khéng ddng.

b) Goi Y 14 bién nglu nhién chi s8 mat s4p xuit hién khi
ta gieo 2 dong tién cdn ddi, dong chit trén mit phing. RS
rang khong thé mé ta Y theo nghia tat dinh. Ta c6 thé mo ta
Y nhu sau:

Y nhan cac gia trj G t 2

Xac suit tugng (ng 0,25 0,50 0,25

Nhin vao bang, ta thdy P(Y = 1) 14 cao nhat (50%). Vay
trude khi gieo, néu dodn, ta nén doan sé ¢ 1 mat sdp, 1 mat
ngta. Doan nhu vay kha ning ding sé cao nhAit.

(3 day ban doc phai cong nhén 3 gi4 tri xac suit duge
cho & bang trén, hofc ban doc ¢6 thé tim ching bing dinh
nghia cd dién).
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Trong truyén Trang Quynh, ¢6 mdt cdu chuyén nhu sau:
Dén tho ba Chia Lidu Hanh ¢6 tiéng la rat thiéng. Phat td
bdn phudng dén cing 1& va bd vao Dén kha nhiéu tién. Trang
Quynh déng vai mét s§ tit nghéo, dang thiéu tién 16 phf trén
dusng di thi. Khi qua Dén, Trang Quynh vao Dén khén 1&.
Trude khi gieo Trang Quynh da khan dai ¥ rang: Néu Chia
déng y cho vay mét nita thi hay cho nhat 4m nhat duong, con
néu radi vao trudng hgp khac thi xin cho vay mét phin tu.

Qua ciu chuyén nay cho thdy Trang Quynh di biét tinh
kha ndng xay ra khi tét. Ong da chon tinh hudng xay ra cao
nh&t dé 14y niia s8 tién, va néu khong may mén thi ciing
duge m6t phan tu s tién.

Qua hai vi du trén ban doc ¢6 thé thay rang viée dua ra
khai nidm bién ngiu nhién 13 rat cin thiét.

4. Phan phéi xac suat

Dé xac dinh bién ngiu nhién, rd rang ta phai chi rd hai
théng tin: Gia tri ma bién nglu nhién nhan va xac suit nhan
gia tri d6 tugng fing. Mdt bang v6i hai théng tin nhu vay
dude gol 14 bang phan phdi xac suit, thudng duge goi gon la
phén phéi xac suit. Ta cé:

X X, b S

PX=x) ;. pe T

1

(Néu trinh bay k§ hon, nhu trong chusng I thi dé xéc
dinh bién ngiu nhién X ta dd dung 3 khai niém: bang phan
phéi, ham méat 6, ham phan phéi. O day, dé don gian, tac
gid diing mot thuat ngit chung 12 phan phéi xdc suét.
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Gia si ta c6 mdt phan phoil xac sudt nao d6, ky higéu la N.
Khi ta néi: “bi€n ngiu nhién N”, hose “phdn phdil N”, hodc
“bién ngau nhién c¢6 phan phéi N”, thi ba cAch néi trén sé
dudc hiéu nhu nhau.

5. Ky vong

Ky vong ca bién nghu nhién X 14 mdt con s8, ky hidu EX
(E 1a viét t4t cia tir Expectation); chang han EX = > xip;,

i

néu X c6 phan phéi dang (1).

Y nghia:

Ky vong ctia bi€n ngau nhién X chinh 1a gia tri trung
binh ma bién ngau nhién X nhan.

(Theo ban, ky vong EX 14 con s8 nhu thé naoe? Cé phai tu
0 dén 1 nhu xac suat khong?)

Tinh chdt don gian ctia ky vong:

EC = C (C 14 hing s8), B(CX) = CEX;

EX +tY)=EX £+ EY, E(aX +b) = aEX + b.

Ban doc ¢6 thé 1y gidi duge cde tinh chit nay néu ban
dang cac tinh chit khi tinh gi tri trung binh.

Nhu vAy, ky vong thuc ra lai 14 m6t khai niém rit quen
thudc. Ban da dung ky vong chua? Va diang tit khi nao? Hay
chi ra céc tinh hudng trong thuc t& ¢6 dung dén ky vong.

Ban doc hdy tra 13i cac cAu héi vita dit ra trude khi doc
ti€p phédn sau.

Thuc t& ching ta di ding ky vong tit khi hoc 16p 1. Bdi 18
4 16p 1 thiy ¢b da ding diém trung binh d€ xép thi vé két
qua hoc tip cho hoe sinh. Ma diém trung binh céng (trung
binh s& hoc) 12 mét trudng hgp ridng caa ky vong toan (néu
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S~

. - n ]_ 2 + . b -
pi , Y1 = 1,n thi in P, =—in). (T4t nhién ¢ 16p 1
i=1 n

iz
ching ta chua thé ty tinh duge, ma thiy ¢b da tinh cho). Va
giad tri ky vong d6 theo ching ta trong sudt ca quéing doi di
hoc, tit phé théng, cao ding, dai hoc, cao hoe.

Cau héi dit ra 1a: Vi sac & bac Tiéu hoc ngudi ta ding
trung binh &8 hge, ¢dn tit bac THCS trd di ngudi ta ding
trung binh ¢6 hé s§ (trung binh ¢6 trong lugng)? PE 1y giai, ta
1y tinh hudng don gidn, cu thé sau ctia hai hoc sinh & bac
THPT:

piém
Kiém tra 15' | Kiém tra miéng| Kiém tra 1ti&t | Thi hoc ky
Hoc sinh
Hoc sinh A 10 2
Hoe sinh B 2 10

Tinh theo trung binh s6 hoc, ta cé:

10+2=6

Hoc sinh A:

2+10

Hoc sinh B: 6

Néu ghi vao hoc ba cudi ky mén hoe d6, ca hai hoc sinh A
va B déu diém 6, r5 rang 1a khong 8n. S di xay ra tinh trang
nhit vay la vi khi tinh trung binh céng ta d& danh déng vai
trd cie diém nhut nhau. Nhung thye ra diém 10 cta hoc sinh B
trong bai thi hoc ky khac xa vé sy hiéu biét, v& khéi lugng
kién thitc so véi diém 10 clia hoc sinh A trong mét bai kiém
tra 15 (hodc kiém tra miéng).

Néu tinh theo trung binh ¢6 hé s3, ta cé:
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Hoce sinh A: 10.l + 2.§ =4
4 4
Hoc sinh B: 2.l + 10.—3— =8
4 4
O N | 3
(Thuc chat la x,.p;, + X,.p,, Ma Py 2 : P2 :-4’ ;pr+p= 1)

Ghi vao hoc ba: hoc sinh A diém 4, hoc sinh B diém 8.
K&t qua d6 phan anh chan thyc, khach quan va ding dan
trinh dé ctia hoe sinh hon nhiéu.

3 bac cao ding, dai hoc, cao hoc ngudi ta vAn tinh diém
trung binh clia titng hoe ky, cta ca khéa hoce dé xét thi dua,
khen thudng, xét hoc bong, x€p loai tot nghiép. Diém trung
binh dude tinh theo ¢dng thie:

.2 W,
Diém TB = ) x;| =
i Wi
i
trong dé: x; — diém thi; w; — s6 don vi hoc trinh cia mén
thi 1.
Céng thitc trén ciing chi 12 trudng hgp réng cia cbng

: Wi
thitc ky vong vé1 P, = z—'

1
Wi

Nhu vay, gia tri k¥ vong 14 mdt déc trung hiiu hiéu duge
diing trong cac trudng hoc. _

Ngodi trudng hoc, trén thye t& ¢ rat nhiéu tinh hudng ¢
dung dén ky vong. Vi du: Mat 46 déan s&; thu nhap GDP binh
quén tinh theo ddu ngudi, thu nhap trung binh ctia nhiing
ngudi lao déng trong mét nganh nghé nao d6; nang suit cua
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mot huyén, mot tinh; nhiét 49, do dm trung binh clia vung
nao doé trong ngly mai, ngay kia, v.v...

Néi chung, khéng bao gi¢ ta ditng mdt gi tri ngiu nhién
ma bi€n nhin dé néi vé bién nghu nhién d6, ma ngudi ta
thutng dung gia tri trung binh (diing ky vong). C6 thé néi,
ky vong 14 gia tri phan anh trung thue va khach quan nhét
trong t4t ca céc gia tri trung binh cong.

6. Phuong sai

La bién nglu nhién, gi tri cia né ludn thay déi, lte the
ndy, lic thé khic (nhung cé quy luat). Vay, ngoai gia tri
trung binh — mft dic trung hitu hiéu, ching ta cAn chi ra
mitc dé thay ddi ctia bign ngiu nhién.

Gid st ta c6 2 bi€n nghu nhién X va Y. Cac gia tri cta

[ ]

ching duge md ta bdi cac diém “x” trén 2 truc s6 thyc nhu sau:

EX

ol ol ) ol Y
e F4 rad

EY

Trong tinh hudng trén: EX = EY, tic 1a 2 bién ngiu nhién
X va Y c6 cung ky vong, nhung bdc tranh vé cac gia tri cua X
va cac gid tri ma Y nhan thi khéc hin nhau. Cac gi4 tri caa X
tap trung quanh EX, nhung céc gia tri cia Y thi phan tan, tin
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mat so véi ky vong EY cfia né. Chung ta can xiy dung mét dac
trung khac phan 4nh tinh huéng trén. D6 chinh la phudng sai,
duge ky hiéu 12 DX va duge xéc dinh nhu sau:
DX = E(X — EX)?,
trong dé:
(X — EX): khoang céch tit gia tri ctia bién X téi gid tri ky
vong EX (s& c6 gia tri dudng, gid tri m).
(X — EX)% binh phudng khodng cach tit X téi EX (dé mat
dau duong, am).
E(X — EX)% trung binh cua cac binh phuong khoang cach.
Y nghia:
Phuong sai DX ctia bién ngiu nhién X la mot s& khong
am (khéng c6 don vi), néi 1én mitc df tap trung (hoac miic dd
tAn mat, phan tan) cha cac gia tri ciia bién ngau nhién X so
véi gia tri trung binh ctia né. Néu DX cang nhd, cac gia tri
cta bidn ngAu nhién X cang tap trung quanh EX, khi d6 sy
chénh léch giila cac gid tri ma bién ngéu nhién X nhén sé
nhé: con néu DX cang 16n thi cic gia tri cha bién ngiu nhién
X cang phéan tén, khi d6 sy sai khéc gida gia tri l16n va gii tri
nhd cha bién ngiu nhién X s& kha 16n. Vi thé, thay vi néi
“Phudng sai cia bién nghu nhién X” ta néi “Binh phuong dd
tAn mat ctia bién ngAu nhién X”.
Tinh chdt don gian ciia phuong sai:
0 < DX =EX-EX)*=EX*- (EX)?
(That vay: EX ~ EX)? = E(X? - 2X EX + (EX)®
= EX? - 2EX. EX + E(EX)?
= EX2 - 2(EX)* + (EX)®
= EX? - (EX)?.
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trong d6: néu phan phéi cha X dude cho dudi dang (1) thi
EX*= _Zx?pi :
1

DC=0
DCX = C*DX
D(aX + b) = a’DX

Dé dang chitng minh cc tinh chat nay bing dinh nghia vaA tinh chat
cta ky vong, chéng han:

D{aX +b) = E{(aX +b) - E(aX + b)}?
= E{aX + b — aEX — b}?
= E{a(X ~EX)}* = Ea®(X - EX)?
=a’ EX - EX)?=a!DX

Ngoai cich ky hi¢u EX, DX, dé don gidn ngudi ta con ky
hiéu dudi dang tham s6. Thay cho EX ta viét 13 p, thay cho
DX ta viét 1a 6°.

Ta goi 6 = VDX 1a d6 léch tidu chudn cia bién ngiu
nhién X,

(D9 léch tiéu chuéin ¢6 ciing don vi nhu bién ngiu nhién
X hodc nhu don vi cia EX).

Phan nay khéng yéu cdu thuc hanh tinh EX, DX. Ban
doc c6 thé tu tinh thit d&i véi vi du 2. (K&t qui: EX = 8,85:
EX? = 78,3225; DX = 0,3275; EY=1; EY2= 1,56; DY =0,5).

7. Mode

Né&u phan phéi cita bién ngiu nhién X duge cho duéi
dang (1) thi Mode cia X 12 mét gia tri ma tai dé bién ngau
nhién nhan véi xac suit 1én nhat, ta ky hidu 1a ModX.

Trong vidu 2: ModX =9; Mod Y =1,



8. M6t vai phan phdi cin dung

— Phan phdi chudn, ky hidu N(u; %) (N 1a tu viét tit cha
ti normal), nhan gia tri (0 < x < + ). Ta néi “X 14 bién ngiu
nhién chuin” hodc “X e6 phéan phéi chuén” hodc “Bién ngiu
nhién X tuén theo luat chuin” déu duge hiéu nhu nhau, va
dude ky hiéu X = N(u; 6% trong d6: tham s6 thi nhit p dude
hidu 14 EX, tham s6 tht hai o? duge hidu 1a DX.

Ky hidu u(a) 1a mot gia tri xac dinh tix déng thitc:

P[X_u 2u(a))=a

8]

PXzp+o ulw)=o (2)
Hodc tuong duong:

P[X_“ <u(a)}=l—a
a

PX<pt+o uw@)=1—o (3)
Céc gia tri u(e) dude tim bang phuong phap tinh gin

dtng va diing may tinh lap trinh dé tinh, do dé ching da
duge tinh sdn va lap thanh bang, chiing ta chi vige tra bang
dé tim (bang I (phu Iuc ID).

Hodn nita, néu X phan phéi chuin (X = N(y; 6) thi ta c6:

P[H<u[gﬂzl—a
o} 2
P[p—c.u[%]-qX<u+c.u(%nzl—a (4)

Dic biét, néu u[g—] = 1;2: 8 ta nhan dude quy tic ko:
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(Bigt u[%] = 1, tra bang I ta duue %, do dé dudge o, suy

ra 1 - o (xem hudng dan dudi day)),
P{X~pu <o} =P{p—oc<X<p+o}=0682630 ~ 68,26%
P{X—-pul<26} =P{p—-2c<X<pu+2g}
= 0,9545 =~ 95,45% (5)
P{X -y <30} =P{p—-3c<X<pu-+ 30}
=0,9973 = 99,73%

Nghia la vdi bién ngiu nhién chuén 6 gia tri trung binh
1a y, d6 léch tiéu chudn 1a o thi vdi xac suat 68,26% ta khing
dinh bién ngau nhién chuin nay nhan gia tri trong khoang
(1 —o; pu+ o) hay 68,26% gia tri cia bién ngiu nhién sé nim
trong khodng (n — o ; p + o), v.v... Ta mé ta hinh hoc nhu sau:

99,73%
95,45%
68,26%
r | “ X
i I I e
—w p=3c p-2¢ po n uto p+r2c p3oc 4w

Minh hoa quy tac ko hay kho&ng gia tri ma bién nglu nhién Niu; ¢?) nhan
va xac suat nhan khodng dé tugng dng

X _
Ra rang ta eGng c6: P [L—ul > u[%”za (6)
18

Thyc ra trong cac c¢dng thite (2), (3), (4), (5), (6) cac dau
déng thic cé ddu bing hay khong c6 ddu bing déu nhu nhau.
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Huéng dén cach tra bang I — Phu luc IT:

— Cho gi4 tri u{a) = 0 (te 12 cho x = 0). Ta tim « theo
¢bng thiie (2) hodc (1- a) theo cdng thie (3).

Cot dAu tién cho ta gia tri cda x (phdn don vi va phén lé
hang chuc), hang diu tién cla bang cho ta phan 1é hang
tram cla X,

T gia tri u (hoidc x) dd biét ta xdc dinh duge hang va cot
tudng dng voi u. Giao chia ¢ft va hang cho ta gid tri 1 —a
{c6mg thic (3)). Tu d6 suy ra a. Chéng han u(e) = 1,256 -
hang 1,2; ¢ot 0,05 — s6 0,891350 chinh 1a 1 - «, do d6
a = 0,108650. Vé1 u = 1,25 thi tuong tng 1 — o = 0,89135 va
a={0,10865.

— Cho gia tri u[%) . Tim 1 - a theo cong thic (4).

Ta ciing 1am nhu phén trén. Chang han biét u(%] =1,

tra bang ta tim dugde s§ 0,841315. Suy ra %z 1-0,841315 =
0.158685. Do dé o = 2.0,158685 = 0,317370. Vay 1 — o = 0,68263.
Néu u(%] =2 5 0,97725 - % =1-0,97725 = 0,02275
> a=2.0,02275 = 0,04550 - 1 — o = 0,9545
Néu u[%] =3 - 0,99865 —» a = 2(1 — 0,99865) = 0,027
S 1—0=0,9973.

Tdc la ching ta nhéan dude quy téc ko (5).
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Nhu vay, hal cach tra bang dé tim «, 1 — a theo cong

thie (2), (3), (4), (5), (6) khi biét u(a) hoac u[%J 14 nhu nhau:

Tu gia tri u ta tim duge mét con s8. LAy 1 trir di con 86 do ta
duge mdt s6 tam goi 14 B. Néu trong céng thite (2) hodc (3) thi
gid tri o cin tim chinh 1a s8 B d6, con trong cdng thic (4), (5),
(6) thi gia tri o cin tim s& bang 2.0.

— Cho o (0 < a < 0,50). Tim u(a) theo eéng thitc (2).

Ta tra bang theo thit ty ngude lai véi thi ty trén, tic 1a
cho a ta suy ra (1 — a). Tim trong bang I s8 triing véi (1 — @)
hoae gin vdi (I — o) nhat. T vi tri nay déng ra hang ngang
va déng theo edt doc ta duge x. tie 1a duge u(a) cdn tim.

Chéng han, tim u(0,10) = ?

Tacoa=0,10>1—a=10,90

Trong bang I: 86 0,899727 1a s6 gan véi 0,90 nhit. Suy ra
hang ngang la 1,2; ¢6t doe 12 0,08. Vay u(0,10) = 1,28.

Tuong tu, ta ¢d u(0,056) = 1,65 (hoic 1,64 hosic 1,645);

u(0,025) = 1,96 ; u(0,01) = 2,33...

(Treng mét s6 tai lidu khac, gia tri ufe) con duge ky hidu
la Z,).

" Ao o - - - ~ =+
Néu cho a dé tim U[E] ching ta ciing lam nhu trén, chi

2 P S . .. N R T , = . P ‘o
cdn coi - 1a mét gia tri o va di tim u(e’). (O mice d§ 30 tiét,

ching ta quan tdm dén cach tra bang dé tim u(o)).

N&u u(a) < 0 ho#c o > 0,50 chiing ta ciing suy ra dude ti
bang I. Nhung ching ta diung lai ¢ day va khéng tim hidu
sidu hon nixa.
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Nhu vay, néu cho mdt bién ngiu nhién X ¢ phén phdi
chudn vdi gia tri cu thé eda tham s6 p va o, bang cach
sit dung bang I ta ¢6 thé tinh dude cac ty 1&; (X > a) ; (X < b);
(a = X < b), hodic tim cac mdc a hodic b khi cho biét cac ty 1é
tuong Gng: P(X > M = o ; PX < ?) = 1 — «. Dé lam quen véi
cac diu d6 va véi viée tra bang, ta xét vi du sau. (V61 mic d¢
30 tiét hoe ban doc ¢6 thé bd qua).

Vi du 3: Goi X 1a chi s6 thong minh 1Q (Intellgent Quota)
clia hoc sinh la tdi 12 dén 15. Gid st X c¢6 phdn ph&
chuan: X = N{85 ; 25).

a) T gia thiét da cho ta ¢ dude cac théng tin gi vé chi
s6 1Q7

b) Ap dung quy tic ko ta nhan dude cae théng tin gi.

) Véi xac sudt 0,95 ¢6 thé néi chi s6 1Q nhd han gié tri nao?

d) Véi xde sufit 10% 6 thé néi chi s6 1Q vugt qua gia tri nao?

e) Ty 1¢ hoc sinh cé chi 8 IQ trén 90 14 bao nhiéu %?

f) Ty 1é hoc sinh ¢6 chi s8 1Q dudi 87 14 bao nhiéu %?

g) Ty 1¢ hoc sinh ¢6 chi sé 1Q thudc khoang (78; 92) 14
bao nhiédu %?

Giai:

a) Theo gia thidt: X = N(85 ; 25), nghia 1a chi sd théng
minh X ¢6 phan phéi chufin véi EX = 85 ; DX = 25. Vay chi s6
thong minh trung binh ctia hoc sinh lta tudi 12 — 15 13 85; dd
léch tiéu chuidn la 5.

b) Theo quy tic ko ta cé:

P{85—5< X < 85 + 5} = P{80 < X < 90} = 68,26%

P{85 -25<X <85+ 2.5} =P{75 <X <05} =85,45%

P{85 — 3.5 <X < 85 + 3.5} = P{70 < X < 100} = 99,73%
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Titc 1a ty 18 hoc sinh c6 chi s8 1Q trong khoang (80 ; 90)
la 68,26% ; ty 1é hoc sinh cé chi 8 1Q trong khoang (75 ; 95)
la 95,45%; cdén ty 1& hoc sinh ¢6 chi s6 théng minh trong
khodng (70 ; 100) 1a 99,73%.

c¢) Theo céng thic (3): P(X < p + c.u(e)) = 1 - a, cho nén
vdl xac sudt 95%, tlc 1 — o = 0,95 - o« = 0,05 = u(0,05). Tra
bang ta duge u(0,05) = 1,65.

Vay P(X < 85 + 5.1,65) = 0,95,

— P(X < 93.25) = 0,95. Tiic 13, véi x4c sudt 0,95 chi s6 IQ
cua hoe sinh nhé hon 93,25.

d) Tuong ty, ti cong thite (2): P(X 2 u + c.u(@)) = a. Ap

dung vdi o = 0,10 suy ra gia tri u(a) 1a u(0,10). Tra bang ta
duge u(0,10) = 1,28. Do dé:

P(X > 85+ 5.1,28) = 0,10
P(X > 91,40) = 0,10

Véi xac sudt 10% ta c6 thé k&t luan chi s§ théng minh
cua hoe sinh trén mite 91,40.

e) Ty 18 hoc sinh ¢6 chi s§ IQ trén 90 chinh la P(X > 90).
Theo (2) ta cé:

PX290)=PX=28+5)=PX=85+51)=«q.

Theo c¢dng thic (2) ta thay u(a) = 1. Tra bang ta dudc
1-a=0,841315.

Suy ra o = 0,158685. Vay P(X = 90) = 0,158685 »~ 16%,
) Ta lai co:

P(X<87):P(X€85+2)=P(X<85+5.-§)=1—0t.

Theo cong thire (3) ta thiy u(o) = +§ = +0,4. Tra bang ta
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duge 1 —a = 0,655422. Vay P(X < 87) = 0,60522 = 65,54%.
Ty 1& hoc sinh c6 chi 56 1Q dudi 87 la 65,54%.
g) D& tinh ty 1¢ hec sinh ¢6 IQ thude khoang (78 ; 92)
chung ta dung cong thie (4). Ta co:
P(78<X<92)=P(B5-T<X<8+7)

=P85 —-5. - <X <85+5.

)

o =a
(ST R

7 . . N -
Suy ra u[%) = 2 =1,4. Ung v61 u = 1,4 ta tim dudgc sb
5

0,919213. — a = 2.(1 — 0,919213) = 0,161574.

Vay 1 — a = 0,838426 = 83,84%

T¥ 1& hoc sinh ¢6 1Q € (78 ; 92} 1a 83,84%.

9. Phan phéi khi binh phuaeng, ky hiduyj

Lién quan 4¢n phan phéi nay chung ta chi ding cac gia
tri y2(«) dudc xac dinh tit: P{bién ngiu nhién khi binh
phudng véi tham 86 k =han gia tri 16n honyi (@} = o Céc gia
tri ¥ () duge tinh sdn valap thanh bang IT (Phy luc 11). Dé
tim 112; (o) ching ta d6i chiéu ling ngang theo k, ¢dt doc theo
. Giao diém chinb 1a gia tri ¥ (@ cdn tim.

10. Phan phoi Student

Lién quan dén phéin p}sl nay ching ta sé ding tdi cac
gia tri t, (o) duge xac dinh tt P{bién ngiu nhién Student véi
tham s6 k nhan gia tri 16n on t (@)} = «. Cac gia tri t, (o)

dude tra ti bang TII (Phu ludl). Cach tra bang cing giéng
nhu tra bang ¥*.
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Ky hiéu t, 13 bi€n ngdu nhién c6 phan phéi Student védi
tham s6 k. Khi dé ta c6:

(gl bafgninf) e o
() - oo
)

Trong do t [E duge xac dinh tuong ty nhu ti(c), nghia
2

la P{tk >t (g]} = % va duge tim ti bang ITI.
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PHU LUC II
CAC BANG SO

2 Dix)

1 x v
je 2 du = d(x),
D(x)

J2n

Bang 1. Bang gia tri

0<x<3 x ufa) X

[x ] 000 [ 0,01 002 | 003 | 004 005 | 006 | 007 | 008 | 009

0,0,500000 |,503909 |,507978 | 514966 | 545953 | 519938 | 523922 | 527903 | 531881 | 535856
0,1{,539828 |,513795|,517758 | 551717 | 555670559618 | 563560 | 567495 | 571424 | 575345
0,2|,579260 | 583166 |,587061 |,590954 | 597835 | 698706 | 602658 | 606120 |,610261 | 614092
0,31,617911,621720,625616 | 629300 | 633072 | 636834 | 640576 | 644309 | 648027 | 651732
0,4|,655422|,659097 | 662757 | 66102 |,670031|,673645 | 677242 |,680622 | 684386 | 687933
0,5|,694462 | 691971 |,698186 |,702914 |, 705102 |,708840 | 712260 | 715661 | ,719013 | 722105
0,6,725717 |,729669 | 732371 |,736653 | 738914 | 712154 | 745373 |,748571|,751718 | 751903
0,7{,758036 |,767148 |,764238 | 797305 |,740350|,773373 | 776373 | 779350 |,782305 |, 735236
0,8|,788145(,791030 |,793892 | ,796731,799546 | 802338 | 805160 |,807850 | 810570 | 893267
0,9(,815910(,818589 |,721214 | 823814 | 826391 |,828944 | 831472 ,833977 | 836457 |,838913
1,0(,841315,843752 |, 746136 | 848495850830 |,853141 | 855428 | 857690 |,859929 | 862143
1,1|,861331|,866570 | 868843 | 870763 |,872857 |,874928 | 876976 | ,879000 | 881000 | 882977
1,2|,881930|,886861|,688768 | ,890654 |,897512 |,891350 | 896165 | 897958 | 899727 | 901457
1,3/,903200,901902 | 906582 | 908241 |,909877 |,914492 | 913085 | 914656 | 916207 | 917736
1,41,919213|,920730,922196 | 923642 | 925066 | 926477 | 927855 | 929210 |,930563 | 931889
1,51,933193|,934478 | 935744 | 936922 | 938220 |,939429 | 940620 | 941792 | 942917 | 944083
1,61,945201,956301 |,947384 | 948149 | 949497 | 950528 | 851543 | 952210 | 953521 | 954486
1,71,955131|,956367 |,957284 | 958185 |,959070 | 959941 |,960796 | 961636 | 962462 | 963373
1,8/,961070|,961852 | 965620 | 966375 | 967116 |,967843 | 968557 | 969258 | 969946 | 970621
1,91,971283|,971933,972571,973107 | ,973810 [ 974412 | 975002 | 975581 | 976138 | 976701
2,0(,977250,977781(,978308 | 978822 |,979325 | 979818 | 980301 ,980774 | 981237 | 981691
2,1(982136 |,982571|,982997 | 983414 | 983823 | 984222 | 984614 | 984997 | 985377 | 985738
2,2| 986097 |,986447 |,986791,987126 |,987454 | 987776 | 988089 | 988396 | 988696 |, 988989
2,3| 989276 |,989556 |,989830 |,990097 |,990358 | 990613 | ,990762 | 991106 |,991314 | 991576
2,4 99180 [,992024 |,992240 | 992451 ,992656 | 992857 |,993053 | 893244 | 994431 | 993613
2,5|,993790(,993963 | 994132 | ,994297 | 994457 | 994611 | ,991766 | 994915 | 995060 | 985201
2,6(,995339,995173 |,995604 | 995731 ,995855 | 995975 | ,996093 | 896007 | 996319 |,996127
2,7(,996533 |,996636 | 996736 | 996833 | 996928 | 997920 |,997110,897197 | 997282 | 997365
2,8(,997415,997523 | 997599 | 997673 | 997714 | 997814 | 997882 | 997948 | 998012 | 998074
2,91,998134(,998183 | 998250 | ,998305|,998359 | 998411 | ,998462 | 998511 | 998559 |,998605
0,0 0.1 0.2 03 0,4 0,5 06 0,7 0.8 09

3,0,9986501,999032 | 999313 | ,999517 | 999663 | 999767 | 999841 | 999892 | 999928 | 999952
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Bdng 2. Timy? (o) theo béc tu do k va a

p(x)
oL
0 Xk(‘l) X

k

099 (0975095090 [070[050]| 0307010 [ 0,05 [0,025] 0,01 [0,001
1 1,02157(,03982 | ,0393 | ,0158 | ,018 | 455 | 1,07 | 2,71 | 3,84 | 502 | 6,62 | 10,8
2 | ,0201 | ,0506 | (103 | ,214 |,713|139| 241 | 464 | 599 | 7,38 | 9,24 | 138
3 |,0145| 216 | ,352 | 581 | 112|237 | 367 | 625 | 7.81 | 915 | 11,3 | 16,3
4 | 297 | 184 | ;714 | 106 {2,19|336| 488 | 7,78 | 9,49 [ 111 | 133 | 185
5 054 | 834 | 115 | 164 |3,00(435)| 606 | 9,24 | 111 | 123 | 151 | 20,5
6 872 | 121 | 164 | 220 |383(535| 7,23 | 106 | 126 | 14,1 | 16,8 | 225
7 1,24 | 169 | 2,71 | 283 | 4,67 |635| 8,38 | 120 | 14,1 | 16,0 | 185 | 243
8 165 | 218 | 2,73 | 349 | 553|734 | 952 | 134 | 155 | 175 | 20,1 | 26,1
9 | 209 | 270 | 3,33 | 417 | 6,39 (834 | 10,7 | 14,7 | 169 | 190 | 21,7 | 27,9
10 | 256 | 325 | 394 | 457 [7,27]934| 11,8 | 160 | 183 | 205 | 23,2 | 29,6
11 | 3,05 | 382 (457 | 558 (8151103129 | 173 | 197 | 21,9 | 24,7 | 31,3
12 | 357 | 410 | 523 | 6,30 (903|113 140 | 185 | 210| 23,3 | 26,2 | 32,9
13 | 414 | 501 [ 589 | 7,04 1993|123 | 151 | 19,8 | 224 | 247 | 27,7 | 34,5
14 | 466 | 563 | 657 | 7,79 (108133 | 16,2 | 21,1 | 23,7 | 26,1 | 29,1 | 36,1
15 | 523 | 6,26 | 7,26 | 8,55 [11,7|14,3| 173|223 | 25,0 | 27,5 | 30,6 | 37,7
16 | 581 | 691 | 796 | 931 (126|153 | 18,4 | 235 | 26,3 | 288 | 32,0 | 39,3
17 | 614 | 756 | 867 | 10,1 | 13,5163 | 19,5 | 344 | 27,6 | 30,2 | 334 | 40,8
18 | 7,01 | 823 (930 | 10,9 (144|173 ] 206 | 26,0 | 28,9 | 31,5 | 348 | 423
19 | 763 | 894 | 101 [ 11,7 [ 154183 | 21,7 | 27,2 | 30,1 | 329 | 36,2 | 438
20 | 826 | 959 | 10,9 | 124 | 163 (193] 228 | 28,1 | 31,4 | 342 | 376 | 453
21 | 890 | 10,3 | 11,6 | 13,2 | 172|203 | 239 | 296 | 32,7 | 355 | 38,9 | 46,8
22 | 954 | 110 | 123 | 140 {181 (213|249 | 30,8 | 33,9 | 36,8 | 40,3 | 483
23 | 10,2 | 11,7 | 131 | 148 [ 19,0223 | 26,0 | 320 | 352 | 381 | 41,6 | 49,7
24 1 109 | 124 | 138 | 157 (199233 | 271 | 33,2 | 36,4 | 39,4 | 430 | 51,2
25 | 11,5 | 131 | 146 | 16,5 | 209 (243 | 282 | 344 | 37,7 | 406 | 443 | 526
26 | 12,2 | 138 | 154 | 173 |21,8|253| 292 | 356 | 389 | 419 | 456 | 541
27 | 129 | 146 | 16,2 | 181 | 22,7(26,3| 30,3 | 36,7 | 40,1 | 432 | 47,0 | 55,5
28 | 136 | 153 | 16,9 | 18,9 |236(27.3| 314 | 379 | 413 | 445 | 483 | 56,9
29 | 143 | 16,0 | 17,7 | 19,8 |246(28,3| 325 | 391 | 426 | 457 | 496 | 58,3
30 | 150 | 16,8 | 18,5 | 20,6 | 255(29,3| 335 | 40,3 | 438 | 47,0 | 50,9 | 59,7
40 | 222 | 214 | 26,5 | 291 | 349393 | 44,2 | 51,8 | 558 | 59,3 | 63,7 | 731
50 | 29,7 | 324 | 348 | 37,7 |443(493| 547 | 632|675 | 714|762 | 86,7
60 | 355 | 40,5 | 43,2 | 46,5 |538(59,3|652 | 744 | 791 | 833 | B84 | 99,6
70 | 451 | 48,8 | 51,7 | 55,3 |63,3(69,3| 75,1 | 855 | 90,5 | 95,0 | 1004 | 112,3
80 | 535 | 57,2 | 604 | 61,3 [729(79,3| 86,1 | 96,6 | 101,9]|106,6 | 112,3 | 124,8
90 | 61,8 | 656 | 69,1 | 73,3 | 825(89,3| 96,5 |107,6 |113,1|118,1|124,1|137,2
100 701 | 742 | 77,9 | 824 | 92,1993 /1069 |118,5|124,3]|129,6 | 135,8 | 149,1
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Bdng 3. Gia tri t,(a) ctia phan bd t (phan bd Student)

0

p(x)

ti ()

Bac
tu do

Mrc y nghia a

Murc y nghia a

0,05

0,025

0,01 {0,005 0,001

0,0005

0,05

0,025

0,010,005 |0,001

0,0005

6,34

12,71

31,82 (63,66 | 318,34 636,62

1,73

2,10

2,55 2,88 | 3,61

392

2,92

4,30

6,97 | 992 | 22,33

31,06

1,73

2,09

254|286 | 358

3,88

2,35

3,18

4,51 1584|1021

12,92

1,73

2,09

253|285 | 3,55

3,85

2,13

2,78

3,75 (460 | 717

8,61

1,72

2:08

252283 | 353

3.82

2,01

2,57

3,37 | 4,03 | 589

6,87

1,72

2,07

251]282 | 351

3,79

1,91

2,45

314 1371 ] 521

5,96

1,71

2,07

2,50) 2,81 | 3,49

3,77

1,89

2,36

3,00 (350 479

541

1,71

2,06

2,49 2,80 | 347

3,74

1,86

2,31

2,90 | 3,36 | 4,50

5,04

1,71

2,06

249|279 | 345

3,72

1,83

2,26

2,82 325 430

4,78

1,71

2,06

248|278 | 344

3,71

Slwole|~|o|o|slwir|—) =

1,81

2,23

2,76 [ 317 | 411

4,59

1,70

2,05

247|277 | 342

3,69

-
—_

1,80

2,20

2,72 | 3,11 | 4,03

4,44

1,70

2,05

2471276 | 341

3,66

-y
(%]

1,78

2,18

2,68 [ 3,06 | 3,93

4,32

1,70

2,05

2,46| 2,76 | 340

3,66

-
w2

1,77

2,16

2,65 (3,01 385

4,22

1,70

2‘.01

246275 | 339

3,65

-
=

1,76

2,14

2621298 379

4.1

1,68

2,02

2421270 | 331

3,55

—_
w

1,75

2,13

260|295 3,73

4,07

1,67

2,00

2,39| 266 | 3.23

3,46

e
[=¢]

1,75

2,12

2,58 | 2,92 | 369

4,01

1,66

1,98

2,36 2,62 | 317

337

—_
-4

1,71

21

2,57 | 290 | 3,65

3.96

1,61

1,96

2,332,558 | 3,09

3,29

0,05

0,025

0,01 {0,005 0,001

0,0005

0,05

0,025

0,01]0,0050,001

0,0005

Murc y nghia a

Murc y nghia a
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