TAP CHI KHOA HOC — BAI HOC TAY BAC
Khoa hoc Ty nhién va Cong nghé

Dang Kim Phuong (2020)
(18): 22-28

NHAN DANG VA UNG DUNG PHAN PHOI NHI THUC
TRONG THONG KE

bang Kim Phwong
Truong Pai hoc Tdy Bdc

Tom tit: Trong khudn kho cia bai viét nay, chiing toi sé trinh bay vé nhan dang va vmg dung qui ludt phdn phoi

nhi thirc cho sy do luong dugc thuc hién trong cac diéu kién quan sat hay thi nghiém, dé giai mot 56 badi todn xdc

sudt thong ké, trong dé cé nhitng bai todn thong ké c6 y nghia trong nghién ciru khoa hoc thiee nghiém. Pong thoi

chiing t6i ciing dwa ra mot hé thong vi du minh hoa nham cung cdp mét sé ki ndng gidi quyét bai todn trong thue

tién khi nghién ciru khoa hoc thuc nghiém.

Tir khéa: Pai lwong ngau nhién, Trung binh, Phiong sai, Pé léch chuan, Kiém dinh gid thiét thong ké.

1. Pit van dé

Nghién ctru x3 hoi hoc cho thdy, tinh yéu
cia ngudi My danh cho xe hoi 14 rat 16n. S6
ngay ma mot ngudi My c6 sé hiru xe hoi
khong ngdi sau tay lai dé 1ai xe di lam, di mua
sam, hay 14i xe chi vi yéu thich,... ching con
l1a bao. Tuy nhién theo Fank Newport va Leslie
McAneny (1993) khi diéu tra 1.003 nguoi 16n
vao thang sau va 803 thiéu nién vao thang chin
nam 1993 thi ca nguoi 16n va thiéu nién My
déu cho rang bang lai xe khong phai 1a mot
quyén loi ma 1a mot dac quyén. Theo két qua
diéu tra ho thay rang: 70% s ngudi 16n dugc
hoi ung ho mot ky thi mang tinh bit budc 3
nam 1 1an d6i v6i nhirng nguoi l4i xe trén 65
tudi va 56% sb thidu nién duoc hoi da ung ho
diéu luat tir chdi cap bang 1ai xe cho nhiing ai
dudi 21 tudi ma da bo hoc trung hoc. Béo cao
cua hai tac gia nay khing dinh rang: Két qua
diéu tra ty 18 % nguoi 16n ting ho mot ky thi
mang tinh bat budc 3 nam 1 1an chi khac véi
ty 18 % thuc té voi toan b sb ngudi 1on & My
khoéng 16n hon 3% va két qua diéu tra ty 16 %
thiéu nién tng ho diéu luat tir chdi cip bang
lai xe cho nhiing ai dudi 21 tudi ma da bé hoc
trung hoc chi khac vai ty 1€ % thuc té v4i toan
b s6 thiéu nién & My khong 16n hon 4%. Van
dé duoc dit ra la:

- Bang cach nao ma co6 thé khang dinh chac
chan rang céc ty 1¢ % duogc bao cdo la chinh xéac
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khi cudc dicu tra dugc thyc hién bang cach su
dung cau hdi trd 1o1 1a “c6 ” va “khong”.

- Mo hinh théng ké nao 1a thich hop trong
nhitng tinh huéng nhu thé nay.

- Viéc sir dung mé hinh nay dé danh gia do
tin cdy cua két luan dua trén cac cau hoi tra 10
la “c6 ” va “khong”, xac dinh gid tri trung binh,
dd léch chuén, ... duoc thuc hién nhu thé nao?

Trong bai bao nay, chung t6i s trinh bay
phuong phap nhan dang qui luat phan phdi
nhi thirc va ung dung cua qui luat phan phoi
nay thong qua ndi dung cua nhiing bai toan
théng ké c6 y nghia trong nghién ctru khoa
hoc thuc nghiém.

2. Phuong phap nghién ciru

Trude hét, chung toi nhic lai mot s6 khai
niém va két qua can thiét sau trong [2] va [4].

2.1 Dinh nghia. Dai lugng ngiu nhién X
dugc goi 13 ¢6 phan phdi nhi thire voi tham sd
(n,p) néu phan phdi xac suit cua n6 c6 dang

P(X =k)=C:pq"™"
trong do:
n 1 sb 1an thyc hién phép thur.
X 14 s6 1an xuat hién bién cd A trong n lan
thyuc hién phép thu.
p 1a xac suat xuat hién bién cd A trong mdi
lan thyc hién phép thir (0 < p < 1).



By k=0,n]',2,...,n;q:1—p.
ok — !

~kl(n—k)!

n véi n!l=1.2...n va
ol'=1.

Ky hiéu dai luong ngau nhién X phan phdi
theo quy luat nhi thic véi tham sén va p la
X ~ B(’I’L,p)

2.2 Cdc sé diic trung ciia phin phéi nhj thirc

Néu dai luong ngdu nhién X c¢6 phan phéi
nhi thirc voi tham sé (n, p) thi

1) Ky vong EX = np.
i) Phuong sai DX = npq.
iii) Do léch chuan o = VDX.

iiii) Mod(X) =[(n + 1)p]; ([a] chi phan
nguyén cua a ).

3. Két qua nghién ctru

Trong xac suit thong ké, mdi dau hiéu
nghién ctru déu c6 mot qui luat phan phdi nhat
dinh, trong d6 qui luat phan phdi nhi thirc co
tan suat gip kha phd bién. Pé nhan dang qui
luat phan phdi nhi thtrc ¢6 thé dung tiéu chuin
Kolmogorov, tiéu chuan Palowski,... Trong bai
viét nay sé trinh bay cach nhan dang phan phéi
nhi thte biang phwong phap: st dung tiéu chuin
kiém dinh khi binh phuong va thong qua cac dic
trung ctia phép thir nhi thirc. Két qua chinh cia
chung t6i 13 cung cip hé thng vi du minh hoa,
trong d6 chiing t6i sir dung hé thdng kién thic
lién quan vao phan tich dit liéu thyc nghiém dé
giai mot s bai toan thong ké cuy thé.

3.1 Si dung tiéu chudn kiém dinh khi binh
phwong nhin dang phan phéi nhj thirc

Céc budc su dung tiéu chuén kiém dinh khi
binh phuong dé kiém dinh gia thiét vé qui luat
phan phéi nhi thirc dugc thuc hién nhu sau:

Giast (X, X,
dau hiéu nghién ctru X. Kiém dinh gia thiét:

,...»X ) la mau quan sat cua

X 1a dai lwong ngau nhién c6 phan phdi nhi
thuc B(n, p) 6 mirc y nghia a.

Xét khoang (a,b) trén truc s sao cho moi
quansitciamau (X, X,,..., X, ) déunam trong

khoang nay. Chia (a,b) thanh k& khoang (hay
con goi la té): C.,G,,...,C,. Goi n; 1a tan sb
cua cac quan sat X, trong qﬁu (X,,X,,....X,)

thudc khoang C,,i=1,k ;z n, = n.

i=1

Thay p boi udc lugng diém ciia p 1a p,tinh
X4c suét )2 :P[XeCi];i:1,2,...,k.

Tinh tiéu chuan kiém dinh

% (ni — nf?z’)z
7=y t=mp)
i=1 np,

va so sanh Z véi C,(C, 1a gia tri tra trong
bang phan phdi khi binh phuong véi k—r—1
bac tu do, mirc y nghia ). Néu Z > C, thi bac
b6 gia thiét cho rang ddu hiéu nghién ctiru X ¢o
phan phdi nhi thae B(n, p).

Luu ¥, tiéu chudn kiém dinh khi binh
phuong dugc st dung tot khi kich thudc miu
n di 16n va tan s6 n, trong mdi khoang 16n
hon hoac béng 5, do d6 néu trong sb liéu cua
mau d3 cho c6 khoang nao c¢6 tan sé nho hon 5
thi phai gop khoang dé vao khoang trude hodc
sau no.

Vi du 1. Dé danh gia chét lugng san pham
do doanh nghiép A san xuit, ngudi ta tién hanh
chon ngiu nhién tir mdi kién hang ra 3 san
pham dé kiém tra. Két qua thu dugc nhu sau:

SO §an pham 0 | ) 3
loai I
S6 kién hang 13 | 107 | 376 | 504

Véi mirc y nghia a =0,05c6 thé khang
dinh ty 1& san pham loai I trong mdi kién hang
do doanh nghiép A san xuét 1a 80% khong?

Do khong biét tong s san pham trong 1000
kién hang do doanh nghiép A san suit, nén
khong thé dung tiéu chuan kiém dinh vé ty 1é
dé kiém dinh gia thiét cho rang “ty 1& san pham
loai I trong mdi kién hang do doanh nghiép A
san xuét 12 80% “. Dé kiém dinh dugc gia thiét
nay phai sir dung tiéu chudn khi binh phuong:

Goi X la sb san phém loai I ¢6 thé duoc léy
ra trong moi kién hang.
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Thiét 1ap bai toan kiém dinh gia thiét:

H : X c6 phéan phdi nhi thirc B(3;0,8).

K : X khong c6 phan phdi nhi thirc B(3;0,8)
o muc y nghia o =0,05.

Goi p, la xac suét trong kién hang c6 ¢ san
pham loai I thi

b, =Cip' (1= D> i = 0;1,2;3.Ta c6

P, = C20,8°.0,2° = 0,008

p, = C10,8.0,22 = 0,096

b, = C20,820,2" = 0,384

P, = C30,8.0,2° = 0,512,

Tinh tiéu chuan kiém dinh

_ 2 _ 2
_(13-8)° (107-96)° |

Z
8 96
2 2
(B76-384)°  (S04-512)° _, o
384 512

Tra bang gia tri ham phan phdi khi binh
phuong: C, = x*(3;0,05) = 7,8. Do Z < C,
nén gia thiét H duoc chép nhan ¢ muc y nghia
a =0,05 tac1a X 1a dai lwgng ngau nhién tuan
theo qui luat phan phéi nhi thirc B(3;0,8). Vay
ty 1 san pham loai I trong mdi kién hang do
doanh nghiép A san xuit 1a 80%. Vi sb liéu
thong ké va két qua kiém dinh X 13 dai luong
ngiu nhién tuan theo qui luat phan phdi nhi
thire B(3;0,8) c6 thé giai quyét duoc mot sb bai
toan dat ra nhu:

Tinh céc x4c suat:
P(X =0)=(?0,8"0,2* = 0,008
P(X =1) = (;0,8.0,22 = 0,096
P(X =2)=C20,820,2" = 0,384
P(X =3)=(?0,80,2 = 0,512.

Tinh gia tri trung binh ctia X:
EX =np =3.0,8 =24.
Tinh phuong sai va d¢ léch chudn cia X:

DX = npq = 3.0,8.0,2 = 0,48
o =~DX =.0,48 = 0,69.

Dé nhan biét mot ddu hiéu can nghién ciru
nao dé co tuan theo qui luat phan phdi nhi thirc
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hay khong, ngoai cach str dung tiéu chuan kiém
dinh & trén con c6 thé nhan dang duoc qui luat
phan phdi nhi thirc thong qua phép thir tao nén
qui luat phan phdi nay, d6 1a phép thir nhi thirc.
Phép thtr nhi thirc 1a mot mo hinh tuyét voi cho
nhiéu tinh huéng chon mau trong théng ké, dic
biét 1a cac cudc dibu tra tao ra loai hinh di liéu
“cd” hodc “khong”. Sau day chung t6i s€ trinh
bay cac dic trung cua phép thu nhi thic va
thong qua céac vi du gitip cho ban doc nim dugc
qui trinh phan tich s6 lidu théng ké dé nhén
dang phan phdi nhi thirc va ing dung phan phdi
nay vao giai nhirng bai toan trong thuc tién khi
nghién ctru khoa hoc thuc nghiém [1], [2], [3].

3.2 Nhin dang phin phéi nhi thirc théong
qua cdc ddc trung cua phép thir nhi thirc

Phép thur nhi thirc co cac dac trung sau:

1. Phép thir d6 dugc thyc hién n lan giéng
nhau.

2. Mbi 1an thir chi c6 mot trong hai két qua:
“thanh cong” hodc “that bai”.

3. Xac suat thanh cong trong mdi lan thir
luén bang p (0 < p < 1), xac suat thit bai
trong mdi lan thir ludn bang 1 — p = ¢.

4. Cac lan thu doc 1ap v6i nhau.

5. Ta quan tdm dén 14 s6 lan thanh cong trong
n 1an thur.

Goi X 1a s6 1an thanh cong trong 7 lan thir
thi X 1a dai lugng ngau nhién c6 phan phdi nhi
thirc voi tham sb (n, p).

Vi du 2. Mot chu doanh nghi¢p nhan ra
rang, mot s6 nhan vién trong doanh nghiép da
lam gia mao thong tin trong hd so xin viéc va
xac sudt mot nhan vién lam gia mao thong tin
trong hd so xin viéc 1a 0,35 . Doanh nghiép tién
hanh kiém tra hd so xin viéc cta 5 nhan vién
méi duge nhan vao lam viée. Viéc chon mau
nay co phai la phép thtr nhi thuc khong?

Ta thay:

1. Viéc kiém tra ho so xin viéc cua 5 nhan
vién la thyc hién 5 lan thir giong nhau.



2. Mbi lan thir chi c6 mot trong hai két qua:
Hb so d6 “c6” hodc “khong” 1am gia mao thong
tin. Hai két qua nay co thé lién tuong dén sy
“thanh cong” hay “that bai” ctia mot phép thir.

3. Xac sudt “thanh coéng” ciia mot lan thu
ludn bang 0,35.

4. Cac lan thir 1a doc lap voi nhau, vi xac suét
“thanh cong” cta lan thir nay khong bi tac dong
boi két qua cia cac 1an thir khac.

5. Ta quan tam t&i s6 ho so xin viée 1am gia
mao thong tin.

Vay, viéc kiém tra ho so xin viéc cia 5 nhan
vién moi thoa man cac dac trung cua phép thu
nhi thtc.

Goi X 1a sb hd so xin viéc 1am gia mao
thong tin thi X 1a dai lwong ngu nhién c6 phan
phdi nhi thirc voi tham s6 (5;0,35).

Vi du 3. Tr6 lai voi nghién ctru dién hinh da
dugc trinh bay trong phan m¢ dau.

Su udc tinh ty 1€ nguoi lon & My ung hd mot
ky thi mang tinh bat budc 3 nam 1 lan dbi véi
nhimg ngudi 1ai xe trén 65 tudi, phu thudc vao
s6 ngudi trong cude diéu tra ung ho bai kiém tra
mang tinh bét budc dbi voi nhimg nguoi 14i xe
trén 65 tudi.

Viée thuc hién cudc diéu tra théoa méin cac
dac trung cua phép thir nhi thic:

1. Viéc chon mau nay bao gdm n = 1.003
lan thir giéng nhau. Mdi 14n tht 1a su lra chon
1 ngudi duy nhat tir mot s6 16n ngudi dan My.

2. Mbi lan thir chi c6 mot trong hai két qua:
Ngudi duge héi tra 101 “cd” hoac “khong” ung
ho mot ky thi bat budc. Hai két qua nay cé thé
lién tuong dén sy “thanh cong” hay “that bai”
cua mot phép thu.

3. Xéc suét cia sy “thanh cong” ctia mdi lan
thir luén bang 0,7 va x4c suat nay giit nguyén tir
lan thir nay dén 1an thir khéc.

4. Cac lan thir 1a doc 1ap vi xac suat “thanh
cong” trong bat cr 1an thir nao s& khong bi tac
dong boi két qua cta bat ky 1an thir khac.

5. Ta quan tdm téi s6 nguoi trong miu
n = 1.003 tung ho bai kiém tra mang tinh bt
budc d6i véi nhitng nguoi 1ai xe trén 65 tudi.

Goi X 1a s6 ngudi trong mau n = 1.003
tng ho bai kiém tra mang tinh bat budc 3 nim
1 1an d6i voi nhitng nguoi 1ai xe trén 65 tudi
thi X 1a dai lwong ngau nhién c6 phan phdi
nhi thuce

B(1003;0,7) véi trung binh va d6 léch chuén:

EX = np =1003.0,7 = 702,1.
o = npq = 1003.0,7.0,3 = 14,51.

Vi két qua diéu tra thyc té, ty 16 ngudi 16n ¢
My ung ho mot ky thi mang tinh bét budc 3 nim
1 1an d6i v6i nhitng nguoi 1ai xe trén 65 tudi
la p = 0,7 thi theo qui tic thuc chimg ta biét
dugc rang, c6 khoang 95% s6 nguoi trong mau
tng ho mot ky thi mang tinh bat budc 3 nam 1
lan ddi voi nhitng ngudi 1ai xe trén 65 tudi nam
trong khoang 2 1an do léch chuan so véi gia tri
trung binh:

P[EX —20 < X < EX +20]=0,95
P[673,08 < X < 731,12] = 0,95.

Tuc 13, v6i xac suat 0,95 cd khoang 673 dén
731 nguoi ung ho ky thi mang tinh bét bugc dbi
voi nguoi 16n va ta cod

673 < X < 731

1003 =0 S1003| = %9
P[0,67 < p < 0,729] = 0,95.

Vé6i do tin cay 0,95 co thé khang dinh ty 18
nguoi 1on & My ung h¢ mot ky thi mang tinh
bét budc 3 ndm 1 1an ddi véi nhitng ngudi 1ai xe
trén 65 tudi nam trong khoang 67% dén 72,9%.

Vay, bao cdo ciia hai tac gia khing dinh rang:
Két qua diéu tra ty 18 % ngudi 16n tng hd mot
ky thi mang tinh bat budc 3 nim 1 1an chi khac
voi ty 18 % thuc t& voi toan bd sb nguoi 1on &
My khong 16n hon 3% la dung.

Tuong tu, co6 thé kiém tra dugc két qua bao
c4o vé ty 18 % thiéu nién ung ho diéu luat tir
chéi cap bang lai xe cho nhiing ai dudi 21 tudi
ma da bo hoc trung hoc.
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Vi du 4. Gia st ¢6 khoang 1 triéu nguoi
trong mot khu vuc ban hang nao do6 l1a nguoi
mua tiém niang ctia mot san pham moi. Bé wde
luong ty 1& ngudi s& mua san pham nay néu
nhu né dugc dua ra chao ban. Nguoi ta da chon
mot mau gdbm 1.000 ngudi theo cach thirc, mdi
ngudi trong sb 1 triéu ngudi trong khu vice ban
hang nay s€ co6 co hdi ngang nhau cua vi¢c lya
chon. Mdi ngudi trong mau s& dugc hoi rang:
Ong/ba c6 mua san pham méi nay khong néu
nhu n6 dugc chao ban?

Ta sé& kiém tra viéc chon mau trong vi du nay
c6 thda man cac dac trung cuia phép thir nhi thuc
dugc mo ta o trén hay khong?

1. Viéc chon mau nay bao gém n = 1.000
lan thir giéng nhau. Mdi lan thtr 1a sy lya chon
1 ngudi duy nhét tir 1 triéu ngudi trong khu vuc
ban hang.

2. Mbi lan thir chi c6 mot trong hai két qua:
Nguoi dugc hoi tra 101 “c6” hoac “khong” mua
san pham. Hai két qua nay c6 thé lién tuong
dén sy “thanh cong” hay “that bai” ctia mot
phép thtr.

3. X4c suat cta sy “thanh cong” s& bang véi
ty 1& cta 1 triéu nguoi s& mua san pham méi.
Theo luat s6 16n, xac suat ndy giir nguyén tir lan
thir nay dén lan thir khac.

4. Céc lan thir 1a doc 1ap vi xac sudt “thanh
cong” trong bat cir 1an thir nao s& khong bi tac
dong bai két qua cua bat ky 1an thir khac.

5. Ta quan tAm t6i s6 ngudi trong miu
n = 1.000 s& mua san pham nay.

Cudc diéu tra nay thoa man ca nim dic trung
cua phép thtr nhi thirc nén day la mot phép thur
nhi thirc. Gia st két qua khao sat trong mau ¢
650 nguoi tra 161 “co mua san pham méi néu
nhu n6 duoc chio ban” thi dé udc luong ty 18
ngudi s& mua san pham méi néu nhu né duoc
dua ra chao ban s€ dugc thuc hién nhu sau:

Goi p la ty 1€ nguoi s€ mua san pham mai
néu nhu né duoc dua ra chao ban. Véi do tin
cdy 0,95 taco
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0,65.0,35
— 1,96, 202290
0,65 — 1,96, =200 < p < 0,65 +

1.96.[0:65.0.35
0,621 < p < 0,679.

Nhu vay, véi do tin cdy 0,95 ty 1¢ nguoi s€
mua san phim moi néu nhu né dugc dua ra
chao ban nam trong khoang 62,1% dén 67,9%.

Kiém dinh gia thiét
H:p=0,67
K :p=0,67

& mirc ¥ nghia @ = 0,05. Tinh gia tri kiém
dinh
650 — 1000.0,67
2] o) _

= 1,34 <1,96.
1000.0,67.0,33

Ta chip nhan gia thiét: ty 18 nguoi s& mua
san pham mai néu nhu nd duge dua ra chao
ban 1a 67%. Goi X 1a s6 nguoi trong mau s&
mua san pham méi néu nhu n6 dugc dua ra
chao ban thi X 14 dai lvgng ngau nhién c6 qui
luat phan phdi nhj thire B(1000;0,67) va ta c6
thé tinh dugc:

SO ngudi trung binh trong mau s& mua san
pham mdi néu nhu n6 dugc dua ra chao ban:

EX = np =1000.0,67 = 670 (nguoi)
D6 léch chun:
o = /npg = +/1000.0,67.0,33 = 14,86

4. Két luin

Trong x4c suat thong ké, phan phdi nhi thirc
la mot trong nhitng phan phdi quan trong va
thong dung, nhing tinh chat cua qui luat phan
phdi nay da duoc Gng dung dé giai quyét rat
nhiéu bai toan trong nghién ctru Khoa hoc k¥
thuat, Kinh té, Gido duc, X3 hoi, ... Viéc quen
thudc v6i phan phdi nhi thirc va nhan biét dugc
nhitng dac tinh cua phép thtr tao ra qui luat
phan phdi nay 1a hét sirc hitu ich. N6 gitip cho
cac nha nghién cuu, khong nhitng tinh dugc
xac suit cia so lan “thanh cong” trong n
lan thir doc 1ap gidng nhau, trong d6 xac suat
ciia mot “thanh cong” trong mdi lan thir ludn



béng p, ma con xac dinh dugc cac thong tin
vé gia tri trung binh, do 1é€ch chuan, mod,...
ctia ddu hiéu can nghién ctru mot cach dé dang
ma khong can phai qua cac qui trinh tinh ton
phtc tap.
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IDENTIFICATION AND APPLICATION OF BINOMIAL
DISTRIBUTION IN STATISTICS
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Abstract: In this article, we shall present the identification and application of binomial
distribution for measurement conducted under the observational or experimental conditions to
solve some statistical probability problems including those of significance in experimental scientific
research. We also offer a series of illustrative examples to provide some practical problem-solving
skills when carrying out empirical scientific research.
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